


7 BXggXe Yeb Ehe
9b& bhaWXe TaW 9;E
_[l ]oll_hn il jlimj_]ncp_ mb[l_bif^_l)

N_]olmcih ]_f_ l[n_^ cnm n_hnb [hhcp_lm[ls ch /-/0) [h^ [m E l_ f_]n []e ih nb_ j[mn ^_][^_ i ocf^cha [h^ fiie ilq[l^ ni nb_ h_rn
^_][^_) cn __fm ch]l_[mchafs ]f_[l nb[n q_ [l_ ch nb_ gc^mn i [ nl_g_h^iom n_]bhifias [h^ =E*^lcp_h nl[hmcncih ch iol mi]c_ns+

Ghiqf_^a_ qile_lm [l_ ih nb_ jl_]cjc]_ i [ g[mmcp_ nl[hm ilg[ncih ch nb_cl qile8 go]b i nb_ nicf _g _^^_^ chni nb_ jli]_mm_m)
msmn_gm [h^ ^_fcp_ls ni^[s qcff acp_ q[s ni bcab_l _ c]c_h]s) gil_ ]l_[ncpcns [h^ mg[ln lcme*n[echa qcnb h_q niifm nb[n qcff _h[ f_ l[jc^
[h^ ^__j _rj_lcg_hn[ncih [h^ [mn [cfol_+ Bil g[hs) _g l[]cha nbcm _pifpcha f[h^m][j_ i qile qcff _ nogofnoiom) on il nbim_ qbi
[l_ ij_h ni nb_ jimmc cfcnc_m n_]bhifias lcham) [h _r]cncha h_q onol_ [q[cnm+

Hce_ [ff g[dil j[mn mbc nm ch mi]c_ns) q_ qcff []_ g[hs h_q ]b[ff_ha_m [h^ i mn[]f_m [m q_ ]ig_ ni n_lgm qcnb nb_ lcmem [h^
ijjilnohcnc_m i nb_ h_q niifm nb[n [l_ _]igcha ch]l_[mchafs [p[cf[ f_ [n iol cha_lncjm+

Pb_ li[^ nl[hm ilg[ncihm ch mi]c_ns qcff _ gcllil_^ ch nb_ fc _ m]c_h]_m qcnb nb_ _pifoncih i >ciP_]b chni P_]b>ci ip_l nb_ ]igcha
^_][^_+ Pb_ ^cacnct[ncih i cifias [h^ ]b_gcmnls qcff _h[ f_ om ni jl_^c]n q[sm ni g[j [h^ h[pca[n_ cn) [ffiqcha om ni ^_mcah l[nb_l
nb[h ^cm]ip_l _nn_l g_^c]ch_m [mn_l qcnb f_mm [cfol_+ =^p[h]_g_hnm ch f[ il[nils [onig[ncih) cifiac][f niifm [h^ ko[hnc c_^ bog[h
b_[fnb qcff [ffiq il nb_ _g_la_h]_ i g[mmcp_ ^[n[m_nm i bog[h b_[fnb [h^ ^cm_[m_ nb[n qcff __^ nb_ =E*^lcp_h chmcabnm nl[hm ilgcha
fc _ m]c_h]_m+

K ]iolm_) nb_ c^_[ nb[n [h =E f[]e* ir qcff jij ion h_q ]ol_m [n m][f_ ch nb_ ]igcha ./*/1 gihnbm cm [ [ff[]s [h^ q_ b[p_ ni _
][l_ of hin ni _ ][oabn oj ch nb[n miln i bsj_+ loa ^cm]ip_ls cm nii ]igjf_r) b[m nii g[hs mn_jm [h^ b[m nii fiha i [ __^ []e
fiij il nb[n miln i ip_lhcabn mbc n+ >on fiiecha []e [n biq [l q_ b[p_ ]ig_ [h^ nb_ ]igjioh^cha cgjlip_g_hnm q_ m__ ni^[s) E
_fc_p_ nb[n iol ch^omnls qcff mbc n gil_ ch nb_ ]igcha ^_][^_ nb[h cn _p_l b[m _ il_+

= ]iggih [laog_hn lig me_jnc]m cm nb[n cifias cm nii ]igjf_r [h^ b_[fnb][l_ nii
]igjfc][n_^ il mo]b [ ^cmlojncp_ n_]bhifiac][f nl[hm ilg[ncih ni _ jimmc f_+ >on fce_ ch
jlcil ch^omnlc[f l_pifoncihm) [ h_q n_]bhifias %il n_]bhifiac_m& b[m m_n ch gincih [ ]oll_hn
nb[n qcff oh^[g_hn[ffs l_mb[j_ nb_ il]_m [h^ [mmogjncihm nb[n ^lcp_ p[lciom c_f^m)
ch]fo^cha iol iqh+ D_l_ [l_ [ _q []nm nb[n mcah[f nbcm nl[hm ilg[ncih cm b[jj_hcha lcabn
hiq7

4H H 3VTW L.
§ Pb_ qilf^ b[m a_h_l[n_^ gil_ ^[n[ ch nb_ j[mn /1 gihnbm nb[h ch [ff i bog[h

bcmnils _ il_ nb[n
§ Pb_ qilf^ b[m ]ihmog_^ gil_ ]igjon[ncih[f ]s]f_m ch nb_ f[mn ./ gihnbm nb[h

ch [ff i bog[h bcmnils _ il_ nb[n

2PVSVNP HS CVVS .
§ ?NEOLN* [m_^ a_h_ _^cncha b[m) ch domn nb_ f[mn cp_ s_[lm) _h[ f_^ il nb_ clmn

ncg_ [ll[s_^ a_hig_*qc^_ a_h_nc] m]l__hm
§ Ehhip[ncihm ch ch^o]_^ jfolcjin_hn mn_g ]_ffm [ffiq om ni a_h_l[n_ bcab*ko[fcns)

^c _l_hnc[n_^ bog[h ]_ffm [n g[mmcp_ m][f_

1 VTH PVU HUK ALHNLU .
§ Ni inc] f[ il[nils msmn_gm [h^ mi nq[l_ _h[ f_ bcabfs mn[h^[l^ct_^ [h^

ko[fcns*]ihnliff_^ bcab*nblioabjon m]l__hcha ni a_h_l[n_ l_f[n[ f_ ^[n[ [n m][f_

J>; MEHB: >7I =;D;H7J;: CEH;
:7J7 D J>; F7IJ - CEDJ>I nb[h ch
[ff i bog[h bcmnils _ il_ nb[n



Sb[n m gil_) nb_ mcahm i =E*_h[ f_^ jichn*mifoncihm [l_ [fl_[^s jf_hnc of []limm iol
ch^omnls7

§ Llin_ch if^cha
§ O][f_^ jlin_ch*fca[h^ chn_l[]ncih jl_^c]ncih
§ C_h_l[ncp_ =E il ]b_gcmnls il nl[]n[ f_ n[la_nm
§ Pb_ B = cm [fl_[^s ^cm]ommcha nb_ om_ i HHIm il jlial[g l_pc_q
§ I[dil jb[lg[ ]igj[hc_m [l_ ^l[ ncha l_aof[nils cfcham fce_ EJ m s HHIm

Pb_m_ []nm f[s ion [ ]f_[l onol_ qb_l_ _ c]c_h]c_m [h^ cgjlip_g_hnm []limm nb_ g[hs
]oll_hn =E*_h[ f_^ jichn*mifoncihm qcff _ach ni ]ig ch_ chni chn_al[n_^ n_]b*mn[]em [h^
qile fiqm nb[n qcff l_mofn ch ]igjioh^cha cgjlip_g_hnm ch iol [ cfcns ni ^loa bcmnilc][ffs
oh^loaa[ f_ n[la_nm) oh^_lmn[h^ nb_ oh^_lfscha h_nqilem i cifias qcnb ch]l_[mcha
c^_fcns) [mn* iffiq h_qfs p[fc^[n_^ cifias) ]b[l[]n_lct_ ^cm_[m_ ch ch]l_[mchafs li omn
q[sm [h^ ofncg[n_fs ^_fcp_l gil_) _nn_l g_^c]ch_m ni j[nc_hnm ni [ff_pc[n_ mo _lcha [n
m][f_+ Pb_ ko_mncih cm hi fiha_l qb_nb_l nbcm miln i onol_ cm _ il_ om) on qb_h [h^
qbi qcff f_[^ cn+

Bbb aZ 8TV Tg ) , TaW 8XYbeX
N_ f_]ncha []e ih f[n_ /-.0 qb_h N_]olmcih q[m ioh^_^ [h^ biq [l q_ b[p_ ]ig_) cn
cm mcgofn[h_iomfs ch]l_^c f_ [h^ ohmoljlcmcha ni m__ qb_l_ q_ [l_ ni^[s+ N_]olmcih q[m
nb_h [ Qn[b* [m_^ mn[lnoj ioh^_^ s nqi al[^o[n_ mno^_hnm [h^ [ jli _mmil+ Kol clmn
i c]_ q[m [ ]ih _l_h]_ liig ch nb_ h_[l s Qhcp_lmcns N_m_[l]b L[le [h^ iol clmn
f[ il[nils q[m [ ]ihp_ln_^ mnil[a_ liig+ Pi^[s) N_]olmcih cm [ gofnch[ncih[f) ]fchc][f*
mn[a_ ]igj[hs f_[^cha nb_ nl[hmcncih i >ciP_]b chni P_]b>ci+ S_ b[p_ ip_l 2--
_gjfis__m) cp_ ]fchc][f mn[a_ jlial[gm) ih_ i nb_ qilf^ m f[la_mn cifiac][f [h^
]b_gc][f ^[n[m_nm [h^ nqi i nb_ f[la_mn ^cm]ip_ls ]iff[ il[ncihm ch nb_ ch^omnls qcnb
Ni]b_,C_h_hn_]b [h^ >[s_l+

=h^ ch /-/0) nb_ ijjilnohcns [b_[^ __fm mi go]b al_[n_l nb[h cn ^c^ ch /-.0) nb[n ch
mig_ q[sm cn mncff __fm fce_ q_ [l_ domn a_nncha mn[ln_^+ Eh []n) lig [h chn_lh[f
j_lmj_]ncp_) /-/0 _fn fce_ ih_ i nb_ _mn s_[lm ch iol bcmnils+ Eh /-/0 q_ []bc_p_^ [ fin
i cgjiln[hn gcf_mnih_m) [h^ [ fin i nbcham q_ p_ __h qilecha ni ocf^) ch mig_ ][m_m
il s_[lm) l_[ffs m__g_^ ni mn[ln bcnncha nb_cl mnlc^_) ch]fo^cha7

?PWLSPUL

§ Bcp_ jb[m_ / ]fchc][f*mn[a_ jlial[gm qcnb gofncjf_ oj]igcha ^[n[ l_[^ionm
_rj_]n_^) ch]fo^cha NA?*661 ch ]_l_ l[f ][p_lhiom g[f ilg[ncih %??I& ch M0
/-/1) NA?*//5/ ch h_oli c lig[nimcm nsj_ / %JB/& ch M1 /-/1) NA?*155. ch
[gcfc[f [^_hig[niom jifsjimcm %B=L& ch D. /-/2) [h^ NA?*155. ch =TEJ. il
=L? gon[hn mifc^ nogilm ch D. /-/2

§ ?igjf_n_^ [ Lb[m_ . mno^s il NA?*0631 ch b_[fnbs pifohn__lm il nb_ jin_hnc[f
nl_[ng_hn i ?fimnlc^cic^_m ^c c]cf_ %?+ ^c c]cf_& ch _]ncih qcnb [ [pil[ f_ m[ _ns
[h^ nif_l[ cfcns jli cf_

§ =^p[h]_^ iol N>I06 jlial[g ch bigifiaiom l_]ig ch[ncih jli c]c_hn ip[lc[h
][h]_l [h^ inb_l mifc^ nogilm ni EJ *_h[ fcha mno^c_m

§ Eh*fc]_hm_^ [ jlial[g %P[la_n Ajmcfih& nb[n _g_la_^ lig iol c limcm
]iff[ il[ncih qcnb >[s_l nb[n l_jl_m_hnm [ hip_f [jjli[]b ni nl_[ncha c linc]
^cm_[m_m qcnb ]igj_ffcha _[lfs ^[n[

L; F>7I; 9B D 97B&IJ7=;
FHE=H7CI qcnb gofncjf_ oj]igcha ^[n[
l_[^ionm _rj_]n_^



Kol ?iff[ il[nilm

?H UL OPW

§ I[^_ mcahc c][hn jlial_mm [a[chmn inb nb_ a[mnlichn_mnch[f*ih]ifias [h^
h_olim]c_h]_ jilncihm i iol ]iff[ il[ncih qcnb Ni]b_ [h^ C_h_hn_]b) ch]fo^cha
Ni]b_ _r_l]cmcha cnm Og[ff Iif_]of_ R[fc^[n_^ Dcn Kjncih ni olnb_l [^p[h]_ iol
clmn j[lnh_lmbcj jlial[g ch CE*ih]ifias

§ Qj^[n_^ iol ]iff[ il[ncih qcnb >[s_l ni i]om ih ]b[ff_hacha ih]ifias
ch^c][ncihm qcnb bcab ohg_n h__^) ]igg_hmol[n_ qcnb bcab_l j_l jlial[g
gcf_mnih_ j[sg_hnm

§ Ahn_l_^ chni [ ]iff[ il[ncih qcnb JRE E= ni []]_f_l[n_ nb_ ]ihmnlo]ncih)
ijncgct[ncih [h^ ^_jfisg_hn i ioh^[ncih gi^_fm il cifias [h^ ]b_gcmnls [m
q_ff [m bimn N_]olmcih* ocfn ]igjon[ncih[f [h^ ^[n[ niifm ih >ciJ_Ii
%JRE E=m ^loa ^cm]ip_ls jf[n ilg& [^^cncih[ffs) JRE E= chp_mn_^ 2- gcffcih ch
N_]olmcih pc[ [ jlcp[n_ jf[]_g_hn

§ Ahn_l_^ chni [ ]iff[ il[ncih qcnb P_gjom acpcha N_]olmcih []]_mm ni ip_l /-
j_n[ sn_m i jlijlc_n[ls ^_*c^_hnc c_^) gofncgi^[f j[nc_hn ih]ifias ^[n[ il nb_
joljim_ i nl[chcha ][om[f =E gi^_fm il nb_ ^cm]ip_ls i hip_f nb_l[j_onc]
bsjinb_m_m) cig[le_l mnl[n_ac_m [h^ j[nc_hn ]ibiln m_f_]ncih

§ Ahn_l_^ chni [ j[lnh_lmbcj qcnb Ah[gch_ ni a_h_l[n_ _hlc]b_^ m]l__hcha
fc l[lc_m qcnb chmcabnm lig N_]olmcih m jlin_ch*fca[h^ chn_l[]ncih jl_^c]ncihm
mj[hhcha []limm Ah[gch_ m g[mmcp_ fc l[ls i [jjlircg[n_fs 03 cffcih
]igjioh^m

AL PVU B

§ >ocfn) m][f_^ [h^ ch^omnlc[fct_^ gofncjf_ niifm [h^ n_]bhifiac_m ni b_[pcfs
[onig[n_ qile fiqm []limm nb_ ^loa ^cm]ip_ls jli]_mm) ]l_[ncha ih_ i nb_
gimn ]igjf_n_ off*mn[]e P_]b>ci mifoncihm

§ ?l_[n_^ HKSA %H[la_ H[hao[a_ Ii^_f*Kl]b_mnl[n_^ Sile fiq Ahach_&
]ihh_]ncha q_n*f[ [h^ ^ls*f[ ]igjih_hnm i nb_ N_]olmcih KO omcha [ h[nol[f
f[hao[a_ chn_l []_ ni mnl_[gfch_ ]igjf_r ^loa ^cm]ip_ls n[mem

§ _jfis_^ f[la_ f[hao[a_ gi^_fm %HHIm& ni g[j m]c_hnc c] fcn_l[nol_ ch
]ihdoh]ncih qcnb iol chn_lh[ffs ^_lcp_^ jlijlc_n[ls g[jm il nb_ joljim_ i
[onihigiomfs c^_hnc scha hip_f ijjilnohcnc_m ch [l_[m i ohg_n h__^

§ _jfis_^ Lb_hig*.) [ pcmcih nl[hm ilg_l oncfctcha boh^l_^m i gcffcihm i
j[l[g_n_lm nl[ch_^ ih cffcihm i cifiac][f cg[a_m lig iol jlijlc_n[ls ^[n[)
qbc]b q_ _fc_p_ ni _ nb_ qilf^ m f[la_mn jb_higc]m ioh^[ncih gi^_f [n nbcm
ncg_

§ _jfis_^ h_q ^cacn[f ]b_gcmnls niifm ni jl_^c]n nb_ fca[h^*jlin_ch chn_l[]ncihm il
[jjlircg[n_fs 03 cffcih ]igjioh^m ch nb_ Ah[gch_ NA=H Oj[]_) l_jiln_^ ni
_ nb_ f[la_mn mshnb_mct[ f_ ]b_gc][f fc l[ls

§ Lli^o]_^ ip_l . nlcffcih bog[h ch^o]_^ jfolcjin_hn mn_g ]_ff %bcLO?&*^_lcp_^
h_olih[f ]_ffm mch]_ /-//) fce_fs g[echa N_]olmcih ih_ i nb_ qilf^ m f[la_mn
jli^o]_lm i h_olih[f ]_ffm

§ >_a[h nl[chcha ][om[f =E gi^_fm f_p_l[acha ip_l /- j_n[ sn_m i gofnc*gi^[f
jl_]cmcih ih]ifias j[nc_hn ^[n[ lig P_gjom ni mojjiln nb_ ^cm]ip_ls i
jin_hnc[f cig[le_l*_hlc]b_^ nb_l[j_onc]m [n m][f_

HbV[X TaW =XaXagXV[
8TlXe
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79GK H;: 9O9B 97 7D: L7B;D9;
: I9EL;HO JE 8EBIJ;H ^cacn[f
]b_gcmnls [h^ a_h_l[ncp_ =E ][j[ cfcnc_m

3VTWHU 2 PSKPUN

§ =]kocl_^ ?s]fc][ [h^ R[f_h]_ cm]ip_ls ni ifmn_l ^cacn[f ]b_gcmnls [h^
a_h_l[ncp_ =E ][j[ cfcnc_m

§ Arj[h^_^ iol ij_l[ncihm ch O[fn H[e_ ?cns [h^ Iihnl [f [h^ ij_h_^ iol
?[h[^c[h b_[^ko[ln_lm ch Pilihni qcnb [ i]om ih aliqcha iol g[]bch_ f_[lhcha
[h^ ^cacn[f ]b_gcmnls n_[gm

§ ?iggcnn_^ ni ko[^lojfcha nb_ ][j[]cns i iol moj_l]igjon_l) >ciDcp_*.) ni
mojjiln iol jcj_fch_) j[lnh_lmbcjm [h^ nb_ ]ihmnlo]ncih i ioh^[ncih gi^_fm
[]limm nb_ gofncjf_ gi^[fcnc_m i cifias) ]b_gcmnls [h^ j[nc_hn*]_hnlc] ^[n[
q_ _fc_p_ nb[n nbcm _rj[hmcih mbiof^ g[e_ iol moj_l]igjon_l [ nij 2-
moj_l]igjon_l []limm [hs ch^omnls []]il^cha ni nb_ PKL2-- fcmn

=m ih_ i nb_ f_[^cha P_]b>ci ]igj[hc_m) N_]olmcih b[m jf[s_^ [ ]lcnc][f lif_ ch ^lcpcha
nb_ j[]_ [h^ m][f_ i [^ijncih i h_q P_]b>ci niifm []limm nb_ ch^omnls+ =h^ qbcf_ E [g
p_ls jlio^ i biq iol n_[g ^_fcp_l_^ ch /-/0) nb_ gimn cgjiln[hn mbc n il iol omch_mm
b[jj_h_^ ionmc^_ iol q[ffm nbcm s_[l+ S_ ch[ffs ioh^ nb_ c^_[m _g _^^_^ ch P_]b>ci)
[h^ ch j[lnc]of[l nb_ _fc_ ch nb_ oncfcns i =E ch iol ch^omnls) ch^cha g[chmnl_[g mojjiln
[giha mig_ i nb_ f[la_l [h^ gil_ nl[^cncih[f ]igj[hc_m ch nb_ mj[]_+

Sbcf_ nb_l_ cm hi ^io n nb_l_ qcff _ g[mmcp_ mbiln*n_lg pif[ncfcns ch nb_ mj[]_) nb_l_ cm [h
ch]l_[mcha ]ihm_hmom [giha f_[^_lm ch >ciLb[lg[ nb[n IH [h^ =E [l_ aicha ni jf[s [
p_ls cgjiln[hn lif_ ip_l nb_ ]igcha ^_][^_+ Sbcf_ q_ b[p_ ch]l_^c f_ qile _ il_ om) cn
__fm [m c q_ [l_ hi fiha_l m[cfcha chni nb_ qch^) on hiq nb_ qch^ cm mn[lncha ni mbc n ni
iol []em+ =h^ E _fc_p_ nb[n nb_l_ cm hi n_[g ch nb_ qilf^ _nn_l jl_j[l_^ ni m[cf [mn ch
nbcm h_q _hpclihg_hn [h^ ]ihncho_ ni jon ^__j fo_ q[n_l _nq__h om [h^ g[hs i iol
]igj_ncnilm [m q_ fiie ion ip_l nb_ ]igcha s_[lm+

Bbb aZ Ehg Tg ) - TaW 8XlbaW
Uio ]iof^ [fgimn n[mn_ nb_ mbc n ch m_hncg_hn [lioh^ P_]b>ci [n nb_ F+L+ Iila[h
D_[fnb][l_ ?ih _l_h]_ [n nb_ _achhcha i nbcm s_[l qb_h ]igj[l_^ ni s_[lm jlcil+ Sbcf_
mig_ me_jnc]cmg mncff jl_p[cfm) cn hi fiha_l ][llc_m nb_ liig ch gimn jf[]_m [m [ mbc n
niq[l^m ][onciom ijncgcmg j_lg_[n_m nb_ _r_]oncp_ n_[gm [h^ i[l^m i nb_ gimn
jiq_l of ]igj[hc_m ch iol mj[]_+

Biffiqcha nb_ [hhioh]_g_hn i iol j[lnh_lmbcj qcnb JRE E= ch /-/0) q_ ]i*bimn_^ [h
_p_hn qcnb nb_g [n nb_ FL Iila[h ]ih _l_h]_+ S_ lioabn nia_nb_l g_g _lm i nb_
_r_]oncp_ n_[gm [h^ i[l^m i g[hs i nb_ f[la_mn cijb[lg[ ]igj[hc_m ch nb_ qilf^)
g[hs i nb_ ?AKm i f_[^cha P_]b>ci ]igj[hc_m) _r_]oncp_m i f_[^cha n_]b ]igj[hc_m)
[h^ chp_mnilm [h^ [h[fsmnm qbi _cnb_l [fl_[^s chp_mn ch il ]ip_l nbcm ]ihp_la_h]_ il [l_
n_gjn_^ ni ^i mi+

Pb[n _p_hcha) [nn_h^__m b_[l^ lig fc _ m]c_h]_ fogch[lc_m fce_ O]inn Cinnfc_ ) =pcp N_a_p
[h^ =gs = _lh_nbs [m q_ff [m F_hm_h Do[ha) nb_ ?AK i JRE E=+ Pb_s b_[l^ ]ihpc]ncih
lig nbim_ f_[^_lm [ ion biq ]f_[lfs nb_ nl_h^ i IH [h^ =E qcff cgj[]n iol ch^omnls aicha
ilq[l^+ Sb[n E ioh^ gimn chn_l_mncha q[m biq fo_hn nb_ n_]b f_[^_lm [giha nb_ alioj
q_l_ ch mj_[echa nb_ f[hao[a_ i cijb[lg[+ B[l gil_ fo_hn) E qiof^ [lao_) nb[h nb_
f_[^_lm i cijb[lg[ [l_ ch mj_[echa n_]b+ =h^ nb[n jl_m_hnm [ lcme il cijb[lg[ [h^
[h ijjilnohcns il ]igj[hc_m fce_ N_]olmcih nb[n [l_ jimcncih_^ [m f_[^_lm ch P_]b>ci+



>on ^_mjcn_ [ff nb_ _r]cn_g_hn [lioh^ iol mj[]_) q_ [l_ j[ln i [h ch^omnls qcnb [ gcmmcih
ni [ff_pc[n_ mo _lcha s lchacha h_q) _nn_l g_^c]ch_m ni j[nc_hnm+ Pb[n cm biq q_
ofncg[n_fs g_[mol_ iol cgj[]n+ =h^ [m E fiie [b_[^ ni nb_ h_rn .5 gihnbm) N_]olmcih qcff
n[e_ g_[hcha of mn_jm niq[l^ nb[n ai[f [m q_ l_[^ ion iol clmn iol jb[m_ / mno^c_m+

Pbcm cm ch]l_^c fs _r]cncha [m cn l_jl_m_hnm nb_ clmn ijjilnohcns il om ni ^_gihmnl[n_ oncfcns
il nb_ j[nc_hnm q_ [cg ni m_lp_+ >on cn cm [fmi cgjiln[hn ni ]ig_ chni nb_m_ chcnc[f l_[^ionm
qcnb [ i]om ih biq nb_s ][h b_fj om f_[lh [h^ noh_ iol jf[n ilg+

Pb_ nlc[fm nb[n qcff l_[^ ion nbcm s_[l [l_ lig nb_ _[lfc_mn cn_l[ncihm i iol N_]olmcih KO+
Pb_s l_jl_m_hn l_joljimcha ijjilnohcnc_m ch l[l_ a_h_nc] ^cm_[m_m q_ gi^_f_^ omcha
]b[ff_hacha niifm fce_ mcNJ=+ J_q a_h_l[ncihm i iol ij_l[ncha msmn_g omcha gil_ [h^
gil_ jiq_l of cifias niifm) ]b_gcmnls niifm [h^ =E niifm [l_ f_[^cha om ni c^_hnc s [h^
[^p[h]_ gil_ _r]cncha jlial[gm qcnb mig_ _p_h [fl_[^s gipcha ni nb_ ]fchc]+

Pb_ ch^omnls [p_l[a_ mo]]_mm l[n_ il Lb[m_ / l_[^ionm cm [jjlircg[n_fs /-*0-"+ Pbcm
moaa_mnm nb[n c _p_h ih_ i iol oj]igcha iol l_[^ionm ^_gihmnl[n_m [ om_ of mcah[f)
q_ [l_ ih nb_ lcabn nl[]e ni ^_p_fijcha g_[hcha of jin_hnc[f nl_[ng_hnm il j[nc_hnm+ =h^
qbcf_ q_ bij_ ni ^i _nn_l nb[h nb[n) il nb_ aii^ i [ff nb_ j[nc_hnm q_ m__e ni nl_[n) q_
[l_ ch nbcm il nb_ fiha*loh [h^ q_ qcff om_ _p_ls jc_]_ i ^[n[) jimcncp_ il h_a[ncp_) ni
f_[lh [h^ __^ []e chni nb_ N_]olmcih KO mi nb[n q_ ][h g[rcgct_ iol fiha n_lg cgj[]n+

En cm cgjiln[hn ni oh^_lmn[h^ nb[n q_ [l_ hin [ ]igj[hs qbi ocfn [ jf[n ilg ni ^_fcp_l [
b[h^ of i g_^c]ch_m8 q_ [l_ [ ]igj[hs qbi cm ocf^cha [ jf[n ilg ni ^_fcp_l g[hs
g_^c]ch_m ip_l ncg_+ =h^ c iol nb_mcm bif^m) iol msmn_g mbiof^ cgjlip_ ip_l ncg_ qcnb
^_]l_[mcha l[n_m i f[n_*mn[a_ [cfol_m+ S_ _fc_p_ q_ b[p_ ocfn [h ij_l[ncha msmn_g
][j[ f_ i ^cm]ip_lcha [h^ ^_p_fijcha g[hs g_^c]ch_m) inb qcnbch iol iqh jcj_fch_ [h^
pc[ j[lnh_lmbcjm qcnb inb_lm ch nb_ ch^omnls+

=h^ _sih^ nb_ _r]cn_g_hn q_ [ff b[p_ il [ff q_ qcff f_[lh lig iol clmn a_h_l[ncih i
jlial[gm l_[^cha ion ch nb_ h_[l n_lg) q_ [l_ [fmi nl_g_h^iomfs _r]cn_^ ni _ b_fjcha
nb_ l_mn i nb_ ch^omnls [^ijn niifm [h^ n_]bhifiac_m nb[n ][h b_fj nb_g jon nb_ jiq_l i
iol ij_l[ncha msmn_g [n nb_cl cha_lncjm+

S_ [hhioh]_^ HKSA %H[la_ H[hao[a_ Ii^_f Kl]b_mnl[n_^ Sile fiq Ahach_& [n FL
Iila[h pc[ [ fcp_ mi nq[l_ ^_gihmnl[ncih [n nb_ ]ih _l_h]_+ Pia_nb_l qcnb nb_ [o^c_h]_
q_ mn[ln_^ [ gi]e ih]ifias jlial[g) lig f_p_l[acha N_]olmcih m jlijlc_n[ls ^[n[ ni
c^_hnc s [ n[la_n i chn_l_mn ch ih]ifias) ni ^_mcahcha [h^ il^_lcha jin_hnc[f mg[ff
gif_]of_ gi^of[nilm i nb_ n[la_n) ni m]b_^ofcha iffiq*oj _rj_lcg_hnm ih iol jf[n ilg ni
_p[fo[n_ nb_ gif_]of_m ch [ clmn ]s]f_ i O=N+ Uio ][h pc_q [ p_lmcih i nbcm
^_gihmnl[ncih [h^ iol mi nq[l_ niif HKSA b_l_7 O W . V IL VT H O0
/8M II- ?

Sbcf_ nbcm q[m [ oh [h^ _r]cncha q[s ni _ha[a_ qcnb nb_ [o^c_h]_ [n FLI) q_ [l_
[]ncp_fs ^cm]ommcha g[echa HKSA [p[cf[ f_ ni p[lciom jin_hnc[f j[lnh_lm il ^_jfisg_hn
qcnbch nb_cl iqh N# _hach_+ Sbcf_ q_ ^ih n ehiq _r[]nfs qb[n nb_ onol_ bif^m il
HKSA) nbcm l_jl_m_hnm [h _r]cncha h_q ijjilnohcns il N_]olmcih ni b_fj []]_f_l[n_ nb_
ch^omnls [h^ nb_ li[^_l [^ijncih i P_]b>ci s chn_al[ncha jilncihm i iol N_]olmcihKO
chni nb_ _hach_ i inb_l ]igj[hc_m ch nb_ mj[]_+

S_ [l_ [ ]igj[hs
ocf^cha [ jf[n ilg ni

^_fcp_l g[hs g_^c]ch_m
ip_l ncg_+



Blig iol j_lmj_]ncp_
nb_l_ [l_ nqi e_s
^lcp_lm nb[n qcff
^_n_lgch_ nb_ qchh_lm
ch nbcm l[]_7 ^[n[ [h^
_r_]oncih+

J[X : YYXeXag Tgbe M __ 8X :TgT TaW ;kXVhg ba
Arn_h^cha iol pc_q ion _sih^ nb_ h_[l n_lg [h^ ip_l nb_ h_rn ^_][^_) cn __fm jimmc f_)
[h^ _p_h jli [ f_) nb[n nb_l_ qcff _ [ mg[ff hog _l i p_ls jiq_l of ]igj[hc_m ch
P_]b>ci qbi g[s mojjf[hn go]b i qb[n q_ ][ff >ciP_]b ni^[s+ Sbi qcff nb_m_
]igj[hc_m _ [h^ biq qcff nb_s qch<

Sbcf_ ]igjon_ cm mojjfs*]ihmnl[ch_^ lcabn hiq) cn b[m [fmi h_p_l __h [hsqb_l_ h_[l [m
[ oh^[hn [m cn cm ni^[s+ P[ f_*mn[e_m ch nbcm l[]_ ip_l nb_ h_rn _q s_[lm qcff _ []]_mm ni
^_^c][n_^ ]igjon_ [h^ li omn IH,=E [h^ mi nq[l_ _hach__lcha n_[gm+ Pb[n cm qbs
N_]olmcih b[m ]ihncho_^ chp_mncha ch >ciDcp_*.) iol ih*jl_gcm_ moj_l]igjon_l+ S_
[hhioh]_^ ch f[n_ /-/0 [h _rj[hmcih i nb_ ]igjon_l qcnb iol j[lnh_lm [n JRE E= nb[n cm
fce_fs ni g[e_ cn nb_ [mn_mn moj_l]igjon_l qbiffs iqh_^ [h^ ij_l[n_^ s [hs cijb[lg[
]igj[hs ih A[lnb) ch]fo^cha [ff nb_ ca ih_m+ S_ [fmi b[p_ [h ch]l_^c f_) n[f_hn_^ [h^
aliqcha n_[g i IH l_m_[l]b_lm [h^ _hach__lm qilecha ni f_p_l[a_ nbcm ]igjon_ ni
[^p[h]_ nb_ KO+ S_ p_ aliqh inb ila[hc][ffs ih nb_m_ n_[gm [h^ s []kocmcncih qb_h
h__^_^+ >on [m E m[c^) nb_m_ [l_ n[ f_ mn[e_m+

Blig iol j_lmj_]ncp_ nb_l_ [l_ nqi e_s ^lcp_lm nb[n qcff ^_n_lgch_ nb_ qchh_lm ch nbcm
l[]_7 ^[n[ [h^ _r_]oncih+

Pb_l_ cm [ ^cp_la_h]_ i ijchcihm ih qb[n miln i ^[n[ ni om_+ Pb_l_ [l_ nbim_ qbi
_fc_p_ nb[n go]b i nb_ ^[n[ h__^_^ ni mifp_ nb_ caa_mn jli f_gm ch ^loa ^cm]ip_ls [h^

^_p_fijg_hn _rcmn ni^[s) _cnb_l jo fc]fs il ch nb_ b[h^m i f[la_ jb[lg[]_onc][f
]igj[hc_m+ Pb_l_ cm mig_ _pc^_h]_ ni mojjiln nbcm c^_[8 il _r[gjf_) nb_ ch]l_^c f_
jlial_mm ch jlin_ch if^cha b[m __h ^lcp_h s mijbcmnc][n_^ ]igjon_ [jjfc_^ ni nb_
Llin_ch [n[ >[he %L >&) [ jo fc]fs [p[cf[ f_ ^[n[m_n+ >on nb_l_ [l_ _q inb_l _r[gjf_m
ch iol c_f^ i ^[n[ [m li omnfs [h^ ][l_ offs [hhin[n_^ [m ch nb_ L >+ Eh []n) cn cm q_ff*
oh^_lmnii^ nb[n nb_ g[dilcns i ^[n[ ch nb_ jo fcmb_^ fcn_l[nol_ ][hhin _ l_][jcnof[n_^ s
inb_l f[ il[nilc_m+

Polhcha ni f[la_ jb[lg[]_onc][f ]igj[hc_m) qbi i pciomfs b[p_ f[la_ ko[hncnc_m i ^[n[
lig nb_cl fihamn[h^cha ij_l[ncihm ch ^loa ^cm]ip_ls [h^ ^_p_fijg_hn) q_ ch^ gil_
b_[^qch^m+ Bclmn) _q c [hs i nb_m_ f[la_ ^[n[m_nm q_l_ ocfn il nb_ joljim_ i g[]bch_*
f_[lhcha+ =h^ qbcf_ nb[n ^i_mh n g_[h g[]bch_ f_[lhcha [h^ =E ][hhin _ [ om_ of niif)
nb_ ohcgi^[f h[nol_ i nb_ ^[n[ ch nb_m_ miol]_m [h^ nb_ f[]e i chn_l*_rj_lcg_hn
]ihnlifm) _mj_]c[ffs lig jl_]fchc][f [h^ ]fchc][f mc^_m) qcff g[e_ cn ]b[ff_hacha ni _rnl[]n
_hioab p[fo_+ Bolnb_l) nb_ mo]]_mm i f[la_ f[hao[a_ gi^_fm nl[ch_^ []limm nb_ chn_lh_n
[h^ nb_ mo m_ko_hn f[qmocnm q_ [l_ _achhcha ni m__ lig ]ihn_hn jolp_silm qbim_ ^[n[
q[m om_^ ni nl[ch nb_m_ gi^_fm %_+a+) bnnjm7,,qqq+hsncg_m+]ig,/-/0,./,/4, omch_mm,
g_^c[,h_q*sile*ncg_m*ij_h*[c*gc]limi n*f[qmocn+bngf& mbiof^ _ g[echa cn ]f_[l ni f[la_
jb[lg[ ]igj[hc_m nb[n nb_s gomn _ ][onciom [ ion mb[lcha nb_m_ ^[n[+

Bil [ff i nb_ l_[mihm [ ip_) [n N_]olmcih q_ b[p_ [fq[sm _fc_p_^ nb[n a_h_l[ncha [h^
[aal_a[ncha f[la_*m][f_) cn_l[ncp_ g[hs*gi^[f ^[n[ qcff _ nb_ [mn_mn j[nb ni []bc_pcha
iol gcmmcih ni ^_]i^_ cifias+ S_ b[p_ hiq ^ih_ gil_ nb[h /-- gcffcih _rj_lcg_hnm
[]limm gofncjf_ *igc]m gi^[fcnc_m+ S_ b[p_ [fmi mcah_^ iol clmn ^[n[ [aal_a[ncih
j[lnh_lmbcj qcnb P_gjom) qb_l_ q_ hiq b[p_ []]_mm ni nb_ J= [h^ NJ=*m_ko_h]cha
^[n[ i ip_l .--G ih]ifias j[nc_hnm ih qbc]b q_ ][h nl[ch ][om[f*=E gi^_fm+ =h^ qbcf_
_[]b f[s_l i iol ^[n[ cm jiq_l of) nb_ nlo_ g[ac] cm ioh^ qb_h q_ ]ig ch_ nb_g
nia_nb_l ni nl[ch gil_ a_h_l[f gi^_fm i cifias mj[hhcha g[mmcp_ ]_ffof[l *igc]m ^[n[)
[hcg[f igc]m ^[n[ [h^ bog[h j[nc_hn igc]m ^[n[+ S_ _fc_p_ nbcm ^__jfs _hioab nb[n
sio ][h _rj_]n om ni ]ihncho_ chp_mncha ^__jfs ch ocf^cha ^[n[ []limm h_q f[s_lm [h^
j[lnh_lcha ni [aal_a[n_ nb_ jlijlc_n[ls ^[n[m_nm q_ _fc_p_ [l_ e_s ni iol fiha*n_lg
[g cncih+



Bch[ffs) qbcf_ cn m__gm i pciom ni mn[n_ nb[n _r_]oncih qcff _ [ ^c _l_hnc[nil ch iol mj[]_)
nb_ nsj_ i _r_]oncih [h^ nb_ j_lmj_]ncp_ lig qbc]b ^_]cmcihm [l_ g[^_ g[nn_lm ^__jfs
b_l_+ Pb_ m][f_ i nb_ ijjilnohcns _ il_ om cm mi al_[n nb[n q_ [l_ g[echa ^_]cmcihm [n
N_]olmcih qbc]b q_ _fc_p_ [l_ gimn fce_fs ni ch]l_[m_ nb_ jli [ cfcns i mo]]_mm nb[n q_
[l_ nb_ clmn ]igj[hs ni ocf^ [ a_h_l[f oncfcns =E gi^_f i cifias+ Pb[n cm) ni []bc_p_ iol
gcmmcih s ^_]i^cha cifias mo]b nb[n q_ ][h jl_^c]n il mcgof[n_ biq [hs j_lnol [ncih
gcabn [ _]n hin ihfs [ bog[h ]_ff) on [ bog[h j[nc_hn+ =h^ qbcf_ l_[fct[ncih i nb[n
gcmmcih g[s n[e_ [hinb_l ^_][^_ il nqi) c [ ]igj[hs q_l_ ni []bc_p_ cn q_ff*[b_[^ i
inb_l ]igj[hc_m ch nb_ mj[]_ il [fihamc^_ [ mg[ff m_n i inb_l ]igj[hc_m) nb_l_ ]iof^ _
[h ijjilnohcns ni [aal_a[n_ go]b i nb_ gofnc*nlcffcih ^iff[l p[fo_ i cijb[lg[ []limm
ih_ il [ b[h^ of i ]igj[hc_m) [m ijjim_^ ni nb_ li[^ ^cmnlc oncih i p[fo[ f_
]igj[hc_m q_ m__ ch cijb[lg[ ni^[s %_+a+ nb_l_ [l_ [ ion [ ^it_h jo fc] cijb[lg[
]igj[hc_m qcnb g[le_n ][jm mifc^fs [ ip_ .--> [m i qlcncha nbcm hin_&+ =m mo]b) q_ qcff
g[e_ ^_]cmcihm nb[n q_ _fc_p_ ch]l_[m_ nb_ jli [ cfcns q_ qcff _ ih_ i [ b[h^ of i ca
qchh_lm ch nbcm mj[]_ p_lmom ^_]cmcihm nb[n ch]l_[m_ nb_ jli [ cfcns q_ []bc_p_
chn_lg_^c[n_ mo]]_mm_m+

Pb_ h_rn ^_][^_ cm aicha ni _ [ mifon_fs ch]l_^c f_ il cijb[lg[) qb_l_ nb_ j[]_ i
]b[ha_ qcff _ go]b bcab_l nb[h [n [hs jichn ch iol j[mn+ Sbcf_ nb_l_ cm go]b gil_ qile
ni ^i ni _mn n[e_ [^p[hn[a_ i nb_ ]l_[ncp_ ^_mnlo]ncih nb[n cm [b_[^) E ][hhin cg[ach_
g[hs inb_l n_[gm qbi [l_ gil_ l_[^s ni n[e_ nbcm ih [h^ jl_j[l_^ ni qch+

Pb[he sio)

9[e f = Ufba% F[':'
?i*Bioh^_l [h^ ?bc_ Ar_]oncp_ K c]_l
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F7HJ

H IA 79JEH IKCC7HO
>_fiq cm [ mogg[ls i nb_ jlch]cj[f []nilm nb[n g[e_ [h chp_mng_hn ch nb_ ]iggih mni]e i N_]olmcih
Lb[lg[]_onc][fm) Eh]+ %N_]olmcih) nb_ ?igj[hs) q_) om) il iol& lcmes il mj_]of[ncp_+ Pbcm mogg[ls ^i_m hin
[^^l_mm [ff i nb_ lcmem q_ []_+ =^^cncih[f ^cm]ommcih i nb_ lcmem mogg[lct_^ _fiq) [h^ inb_l lcmem nb[n q_ []_)
][h _ ioh^ ch nb_ m_]ncih ncnf_^ En_g .=+ Ncme B[]nilm ch nbcm =hho[f N_jiln ih Bilg .-*G+
BR T BNUJ NM X RVR NM YN J RWP 9R X b 7RWJWLRJU AX R RXW JWM NNM OX 2MMR RXWJU 4JYR JU

S_ [l_ [ ]fchc][f*mn[a_ cin_]bhifias ]igj[hs qcnb [ fcgcn_^ ij_l[ncha bcmnils [h^ hi jli^o]nm [jjlip_^
s l_aof[nilm il ]igg_l]c[f m[f_) qbc]b g[s g[e_ cn ^c c]ofn ni _p[fo[n_ iol ]oll_hn [h^ onol_ omch_mm
jlimj_]nm
S_ b[p_ ch]oll_^ mcahc c][hn ij_l[ncha fimm_m mch]_ iol ch]_jncih [h^ [hnc]cj[n_ nb[n q_ qcff ch]ol ]ihncho_^
fimm_m il nb_ il_m__[ f_ onol_+
S_ qcff h__^ ni l[cm_ mo mn[hnc[f [^^cncih[f oh^cha+ E q_ [l_ oh[ f_ ni l[cm_ ][jcn[f qb_h h__^_^) q_
qiof^ _ il]_^ ni ^_f[s) l_^o]_) il _fcgch[n_ [n f_[mn mig_ i iol jli^o]n ^_p_fijg_hn jlial[gm)
omch_mm ^_p_fijg_hn jf[hm) mnl[n_ac] chp_mng_hnm) [h^ jin_hnc[f ]igg_l]c[fct[ncih _ ilnm) [h^ ni jimmc fs
]_[m_ ij_l[ncihm+
N[cmcha [^^cncih[f ][jcn[f [h^ cmmocha [^^cncih[f m_]olcnc_m g[s ][om_ ^cfoncih ni iol mni]ebif^_lm) l_mnlc]n
iol ij_l[ncihm) l_kocl_ om ni l_fchkocmb lcabnm ni iol n_]bhifiac_m il ^loa ][h^c^[n_m) [h^ ^cp_ln
g[h[a_g_hn m [nn_hncih lig iol ]il_ omch_mm+
S_ [l_ _ha[a_^ ch mnl[n_ac] ]iff[ il[ncihm [h^ q_ chn_h^ ni m__e ni _mn[ fcmb [^^cncih[f ]iff[ il[ncihm)
ch]fo^cha il nb_ ]fchc][f ^_p_fijg_hn il ]igg_l]c[fct[ncih i iol ^loa ][h^c^[n_m+ E q_ [l_ oh[ f_ ni
_mn[ fcmb ]iff[ il[ncihm ih ]igg_l]c[ffs l_[mih[ f_ n_lgm il [n [ff) il c ]oll_hn [h^ onol_ ]iff[ il[ncihm
[l_ hin mo]]_mm of) q_ g[s b[p_ ni [fn_l iol ^_p_fijg_hn [h^ ]igg_l]c[fct[ncih jf[hm+
S_ b[p_ hi jli^o]nm [jjlip_^ il ]igg_l]c[f m[f_ [h^ b[p_ hin a_h_l[n_^ [hs l_p_ho_ lig jli^o]n
m[f_m+ S_ il iol ]oll_hn [h^ onol_ ]iff[ il[nilm g[s h_p_l mo]]_mm offs ^_p_fij [h^ ]igg_l]c[fct_ iol
^loa ][h^c^[n_m) qbc]b qiof^ h_a[ncp_fs [ _]n iol l_mofnm i ij_l[ncih [h^ iol [ cfcns ni ]ihncho_ iol
omch_mm ij_l[ncihm+
E q_ _ha[a_ ch onol_ []kocmcncihm il mnl[n_ac] j[lnh_lmbcjm) nbcm g[s ch]l_[m_ iol ][jcn[f l_kocl_g_hnm)
^cfon_ iol mni]ebif^_lm _kocns) ][om_ om ni ch]ol ^_ n il [mmog_ ]ihncha_hn fc[ cfcnc_m) [h^ mo d_]n om ni
inb_l lcmem+

BR T BNUJ NM X N 5R LX N b JWM 5N NUXYVNW XO 5 P 4JWMRMJ N
Kol [jjli[]b ni ^loa ^cm]ip_ls cm ohcko_ [h^ g[s hin f_[^ ni mo]]_mm of ^loa jli^o]nm il p[lciom
l_[mihm) ch]fo^cha) on hin fcgcn_^ ni) ]b[ff_ha_m c^_hnc scha g_]b[hcmgm i []ncih il iol ][h^c^[n_m+
Kol ^loa ][h^c^[n_m [l_ ch jl_]fchc][f il ]fchc][f ^_p_fijg_hn) qbc]b [l_ f_hanbs [h^ _rj_hmcp_ jli]_mm_m
qcnb oh]_ln[ch ion]ig_m [h^ nb_ jin_hnc[f il mo mn[hnc[f ^_f[sm+
E q_ _rj_lc_h]_ ^_f[sm il ^c c]ofnc_m ch nb_ _hliffg_hn i j[nc_hnm ch ]fchc][f nlc[fm) iol l_]_cjn i h_]_mm[ls
l_aof[nils [jjlip[fm ]iof^ _ ^_f[s_^ il jl_p_hn_^+
Kol jf[hh_^ ]fchc][f nlc[fm) il nbim_ i iol ]oll_hn [h^ jin_hnc[f onol_ ]iff[ il[nilm) g[s hin _ mo]]_mm of
il g[s l_p_[f mcahc c][hn [^p_lm_ _p_hnm hin m__h ch iol jl_]fchc][f il hih]fchc][f mno^c_m) qbc]b g[s l_mofn
ch [ m[ _ns jli cf_ nb[n ]iof^ chbc cn l_aof[nils [jjlip[f il g[le_n []]_jn[h]_ i [hs i iol ^loa ][h^c^[n_m+
S_ ]ih^o]n ]fchc][f nlc[fm il iol ^loa ][h^c^[n_m ionmc^_ nb_ Qhcn_^ On[n_m) [h^ nb_ B = [h^ mcgcf[l il_cah
l_aof[nils [onbilcnc_m g[s hin []]_jn ^[n[ lig mo]b nlc[fm+
En cm ^c c]ofn ni _mn[ fcmb qcnb jl_]cmcih nb_ ch]c^_h]_ [h^ jl_p[f_h]_ il n[la_n j[nc_hn jijof[ncihm i iol
^loa ][h^c^[n_m+ E nb_ g[le_n ijjilnohcnc_m il iol ^loa ][h^c^[n_m [l_ mg[ff_l nb[h q_ _mncg[n_) il c [hs
[jjlip[f nb[n q_ i n[ch cm [m_^ ih [ h[lliq_l ^_ chcncih i nb_ j[nc_hn jijof[ncih) iol l_p_ho_ [h^ [ cfcns
ni []bc_p_ jli cn[ cfcns qcff _ [^p_lm_fs [ _]n_^) jimmc fs g[n_lc[ffs+
S_ g[s h_p_l l_[fct_ [ l_nolh ih iol chp_mng_hn i l_miol]_m [h^ ][mb ch iol ^loa ^cm]ip_ls
]iff[ il[ncihm+
S_ []_ mo mn[hnc[f ]igj_ncncih) qbc]b g[s l_mofn ch inb_lm ^cm]ip_lcha) ^_p_fijcha) il ]igg_l]c[fctcha
jli^o]nm _ il_) il gil_ mo]]_mm offs nb[h) q_ ^i+
>_][om_ q_ b[p_ gofncjf_ jlial[gm [h^ ^loa ][h^c^[n_m ch iol ^_p_fijg_hn jcj_fch_ [h^ [l_ jolmocha [
p[lc_ns i n[la_n ch^c][ncihm [h^ nl_[ng_hn gi^[fcnc_m) q_ g[s _rj_h^ iol fcgcn_^ l_miol]_m ni jolmo_ [
j[lnc]of[l ^loa ][h^c^[n_ [h^ [cf ni ][jcn[fct_ ih ^_p_fijg_hn ijjilnohcnc_m il ^loa ][h^c^[n_m nb[n g[s _
gil_ jli cn[ f_ il il qbc]b nb_l_ cm [ al_[n_l fce_fcbii^ i mo]]_mm+

BR T BNUJ NM X AUJ OX V JWM 5J J
S_ b[p_ chp_mn_^) [h^ _rj_]n ni ]ihncho_ ni chp_mn) ch l_m_[l]b [h^ ^_p_fijg_hn _ ilnm ni olnb_l _hb[h]_
iol ^loa ^cm]ip_ls jf[n ilg) qbc]b cm ]_hnl[f ni iol gcmmcih+ E nb_ l_nolh ih nb_m_ chp_mng_hnm cm fiq_l il
^_p_fijm gil_ mfiqfs nb[h q_ _rj_]n) iol omch_mm [h^ ij_l[ncha l_mofnm g[s mo _l+
Kol ch ilg[ncih n_]bhifias msmn_gm [h^ ch l[mnlo]nol_ g[s [cf il _rj_lc_h]_ m_]olcns l_[]b_m [h^
ch]c^_hnm nb[n ]iof^ [^p_lm_fs cgj[]n iol omch_mm [h^ ij_l[ncihm [h^ mo d_]n om ni fc[ cfcns+
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Ehn_llojncihm ch nb_ [p[cf[ cfcns i m_lp_l msmn_gm il ]iggohc][ncihm qcnb chn_lh_n il ]fio^* [m_^ m_lpc]_m)
il [cfol_ ni g[chn[ch nb_ m_]olcns) ]ih c^_hnc[fcns) []]_mmc cfcns) il chn_alcns i ^[n[ mnil_^ ih mo]b msmn_gm)
]iof^ b[lg iol omch_mm+
Kol mifoncihm oncfct_ nbcl^*j[lns ij_h miol]_ mi nq[l_ %KOO&) qbc]b jl_m_hnm lcmem nb[n ]iof^ [^p_lm_fs
[ _]n iol omch_mm [h^ mo d_]n om ni jimmc f_ fcnca[ncih+
Emmo_m l_f[ncha ni nb_ om_ i [lnc c]c[f chn_ffca_h]_ [h^ g[]bch_ f_[lhcha ch iol i _lcham ]iof^ [^p_lm_fs
[ _]n iol omch_mm [h^ ij_l[ncha l_mofnm+

BR T BNUJ NM X YN J RXW &4XVVN LRJURcJ RXW
Ap_h c [hs ^loa ][h^c^[n_m q_ ^_p_fij l_]_cp_ g[le_ncha [jjlip[f) nb_s g[s [cf ni []bc_p_ nb_ ^_al__ i
g[le_n []]_jn[h]_ s jbsmc]c[hm) j[nc_hnm) b_[fnb][l_ j[silm) [h^ inb_lm ch nb_ g_^c][f ]iggohcns
h_]_mm[ls il ]igg_l]c[f mo]]_mm+
E q_ [l_ oh[ f_ ni _mn[ fcmb m[f_m [h^ g[le_ncha ][j[ cfcnc_m il _hn_l chni [al__g_hnm qcnb nbcl^ j[lnc_m ni
m_ff [h^ g[le_n [hs ^loa ][h^c^[n_m q_ g[s ^_p_fij) q_ g[s hin _ mo]]_mm of ch ]igg_l]c[fctcha nbim_
^loa ][h^c^[n_m) c [h^ qb_h nb_s [l_ [jjlip_^+
S_ [l_ mo d_]n ni l_aof[nils [h^ ij_l[ncih[f lcmem [mmi]c[n_^ qcnb nb_ jbsmc][f [h^ ^cacn[f ch l[mnlo]nol_ [n
inb iol chn_lh[f []cfcnc_m [h^ nbim_ i iol _rn_lh[f m_lpc]_ jlipc^_lm+

BR T BNUJ NM X :W NUUNL JU A XYN b
Kol mo]]_mm mcahc c][hnfs ^_j_h^m ih iol [ cfcns ni i n[ch [h^ g[chn[ch j[n_hnm i [^_ko[n_ m]ij_ ]ip_lcha
iol jlijlc_n[ls n_]bhifias [h^ ^loa ][h^c^[n_ jli^o]nm+ K n[chcha [h^ g[chn[chcha j[n_hn [mm_nm cm
chb_l_hnfs ]b[ff_hacha) [h^ iol j_h^cha [h^ onol_ j[n_hn [jjfc][ncihm g[s hin cmmo_ qcnb nb_ m]ij_ q_
h__^) c [n [ff+
Kol ]oll_hn jlijlc_n[ls jimcncih il ]_ln[ch ^loa jli^o]n ][h^c^[n_m ^_j_h^m ojih iol iqh_^ il ch*fc]_hm_^
j[n_hn cfcham ]ip_lcha ]igjih_hnm i mo]b ^loa jli^o]n ][h^c^[n_m) g[ho []nolcha*l_f[n_^ g_nbi^m)
ilgof[ncihm) [h^,il g_nbi^m i om_) qbc]b g[s hin [^_ko[n_fs jl_p_hn [ ]igj_ncnil il inb_l nbcl^ j[lns
lig omcha nb_ m[g_ ^loa ][h^c^[n_ il nb_ m[g_ il [ ^c _l_hn om_+
S_ g[s hin _ [ f_ ni jlin_]n iol chn_ff_]no[f jlij_lns [h^ jlijlc_n[ls lcabnm nblioabion nb_ qilf^+
E q_ ^i hin i n[ch j[n_hn n_lg _rn_hmcih [h^ ^[n[ _r]fomcpcns il [hs ^loa jli^o]n ][h^c^[n_m q_ g[s
^_p_fij) iol omch_mm g[s _ g[n_lc[ffs b[lg_^+
S_ g[s h__^ ni fc]_hm_ ]_ln[ch chn_ff_]no[f jlij_lns lig nbcl^ j[lnc_m) [h^ mo]b fc]_hm_m g[s hin _
[p[cf[ f_ il g[s hin _ [p[cf[ f_ ih ]igg_l]c[ffs l_[mih[ f_ n_lgm+
?b[ha_m ch Q+O+ j[n_hn f[q ]iof^ ^cgchcmb nb_ p[fo_ i j[n_hnm ch a_h_l[f) nb_l_ s cgj[clcha iol [ cfcns ni
jlin_]n iol jli^o]nm+
Emmo_^ j[n_hnm ]ip_lcha iol ^loa jli^o]n ][h^c^[n_m [h^ jlijlc_n[ls n_]bhifias nb[n q_ b[p_ ^_p_fij_^ il
g[s ^_p_fij ch nb_ onol_ ]iof^ _ ioh^ chp[fc^ il oh_h il]_[ f_ c ]b[ff_ha_^ ch ]ioln il _ il_
[^gchcmnl[ncp_ i^c_m ch nb_ Qhcn_^ On[n_m il [ li[^+

BR T BNUJ NM X 8X N WVNW BNP UJ RXW
Ap_h c q_ l_]_cp_ B = il inb_l l_aof[nils [jjlip[f il [hs i iol ^loa ][h^c^[n_m) q_ qcff _ mo d_]n ni
ihaicha l_aof[nils i fca[ncihm [h^ inb_l ]ih^cncihm nb[n g[s l_mofn ch mcahc c][hn [^^cncih[f _rj_hm_) [m q_ff
[m nb_ jin_hnc[f l_][ff il g[le_n qcnb^l[q[f i [h [jjlip_^ jli^o]n c oh[hnc]cj[n_^ m[ _ns cmmo_m [l_
^cm]ip_l_^+
Pbioab q_ b[p_ __h al[hn_^ iljb[h ^loa ^_mcah[ncih il ]_ln[ch i iol ^loa ][h^c^[n_m) q_ g[s _
ohmo]]_mm of il oh[ f_ ni g[chn[ch nb_ _h_ cnm [mmi]c[n_^ qcnb mo]b [ ^_mcah[ncih) ch]fo^cha nb_ jin_hnc[f
il g[le_n _r]fomcpcns+
S_ [l_ mo d_]n ni Q+O+ [h^ il_cah f[qm l_a[l^cha jlcp[]s) ^[n[ jlin_]ncih) [h^ ^[n[ m_]olcns nb[n ]iof^
_hn[cf mo mn[hnc[f ]igjfc[h]_ ]imnm) qbcf_ nb_ [cfol_ ni ]igjfs ]iof^ mo d_]n om ni mcahc c][hn fc[ cfcns+
N_aof[nils [h^ f_acmf[ncp_ ^_p_fijg_hnm l_f[n_^ ni nb_ om_ i =E ]iof^ [^p_lm_fs [ _]n iol om_ i mo]b
n_]bhifiac_m ch iol jli^o]nm) m_lpc]_m) [h^ omch_mm+

N BR T
Pbcl^ j[lnc_m nb[n j_l ilg mig_ i iol l_m_[l]b [h^ jl_]fchc][f n_mncha il ]ih^o]n iol ]fchc][f nlc[fm g[s hin
j_l ilg m[ncm []nilcfs il nb_cl [al__g_hnm g[s _ n_lgch[n_^+
Pbcl^ j[lnc_m nb[n g[ho []nol_ iol ^loa ][h^c^[n_m il jl_]fchc][f ^_p_fijg_hn) ]fchc][f n_mncha) [h^ onol_
]igg_l]c[fct[ncih g[s hin jlipc^_ mo c]c_hn ko[hncnc_m i iol ^loa ][h^c^[n_m il jli^o]nm [n [h []]_jn[ f_
]imn) qbc]b ]iof^ ^_f[s) cgj[cl) il jl_p_hn iol ^_p_fijg_hn il ]igg_l]c[fct[ncih _ ilnm+
S_ g[s hin l_[fct_ [ff i nb_ [hnc]cj[n_^ ion]ig_m [h^ _h_ cnm i iol =]kocmcncihm+
Kol onol_ mo]]_mm ^_j_h^m ih iol [ cfcns ni l_n[ch e_s _r_]oncp_m [h^ _rj_lc_h]_^ m]c_hncmnm) [h^ ni
[nnl[]n) l_n[ch) [h^ gincp[n_ ko[fc c_^ j_lmihh_f+
S_ b[p_ c^_hnc c_^ [ g[n_lc[f q_[eh_mm ch iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha+
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Pbcm =hho[f N_jiln ih Bilg .-*G ]ihn[chm ilq[l^*fiiecha mn[n_g_hnm [ ion om [h^ iol ch^omnls qcnbch nb_
g_[hcha i O_]ncih /4= i nb_ O_]olcnc_m =]n i .600) [m [g_h^_^) [h^ O_]ncih /.A i nb_ O_]olcnc_m Ar]b[ha_ =]n
i .601) [m [g_h^_^+ =ff mn[n_g_hnm inb_l nb[h mn[n_g_hnm i bcmnilc][f []nm [l_ ilq[l^*fiiecha mn[n_g_hnm+ Eh
mig_ ][m_m) sio ][h c^_hnc s ilq[l^*fiiecha mn[n_g_hnm s n_lgm mo]b [m g[s) qcff) mbiof^) qiof^) _rj_]n)
jf[h) [hnc]cj[n_) ]iof^) chn_h^) n[la_n) jlid_]n) ]ihn_gjf[n_) _fc_p_) _mncg[n_) jl_^c]n) jin_hnc[f) il
]ihncho_ il nb_ h_a[ncp_ i nb_m_ n_lgm il inb_l mcgcf[l _rjl_mmcihm+ Bilq[l^*fiiecha mn[n_g_hnm ]ihn[ch_^ ch nbcm
l_jiln g[s ch]fo^_ qcnbion fcgcn[ncih nbim_ l_a[l^cha7

§ iol l_m_[l]b [h^ ^_p_fijg_hn jlial[gm8
§ nb_ chcnc[ncih) ncgcha) jlial_mm) l_mofnm) [h^ ]imn i iol ]oll_hn [h^ onol_ jl_]fchc][f [h^ ]fchc][f mno^c_m)

ch]fo^cha mn[n_g_hnm l_a[l^cha nb_ ^_mcah i ) [h^ nb_ ncgcha i chcnc[ncih [h^ ]igjf_ncih i ) mno^c_m [h^ l_f[n_^
jl_j[l[nils qile) [m q_ff [m nb_ j_lci^ ^olcha qbc]b nb_ l_mofnm i nb_ mno^c_m qcff _]ig_ [p[cf[ f_8

§ nb_ [ cfcns i iol ]fchc][f nlc[fm ni ^_gihmnl[n_ nb_ m[ _ns [h^ _ c][]s i iol ^loa ][h^c^[n_m) [h^ inb_l jimcncp_
l_mofnm8

§ nb_ [ cfcns [h^ qcffchah_mm i iol ]iff[ il[nilm ni ]ihncho_ l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m l_f[ncha ni iol
^_p_fijg_hn ][h^c^[n_m [h^ chp_mnca[ncih[f g_^c]ch_m8

§ onol_ [al__g_hnm qcnb nbcl^ j[lnc_m ch ]ihh_]ncih qcnb nb_ ]igg_l]c[fct[ncih i iol chp_mnca[ncih[f g_^c]ch_m
[h^ [hs inb_l [jjlip_^ jli^o]n8

§ nb_ ncgcha) m]ij_) [h^ fce_fcbii^ i l_aof[nils cfcham [h^ [jjlip[fm) ch]fo^cha nb_ ncgcha i Ehp_mnca[ncih[f J_q
loa [jjfc][ncihm [h^ ch[f [jjlip[f s nb_ Q+O+ Bii^ [h^ loa =^gchcmnl[ncih) il B =) i iol ]oll_hn ^loa

][h^c^[n_m [h^ [hs inb_l onol_ ^loa ][h^c^[n_m) [m q_ff [m iol [ cfcns ni g[chn[ch [hs mo]b [jjlip[fm8
§ nb_ ncgcha) m]ij_) il fce_fcbii^ i il_cah l_aof[nils cfcham [h^ [jjlip[fm) ch]fo^cha iol [ cfcns ni g[chn[ch [hs

mo]b [jjlip[fm8
§ nb_ mct_ i nb_ jin_hnc[f g[le_n ijjilnohcns il P_]b>ci ]igj[hc_m8
§ nb_ mct_ i nb_ jin_hnc[f g[le_n ijjilnohcns il iol ^loa ][h^c^[n_m) ch]fo^cha iol _mncg[n_m i nb_ hog _l i

j[nc_hnm qbi mo _l lig nb_ ^cm_[m_m q_ [l_ n[la_ncha8
§ iol [ cfcns ni c^_hnc s pc[ f_ h_q ^loa ][h^c^[n_m il ]fchc][f ^_p_fijg_hn [h^ nb_ l[n_ [n qbc]b q_ _rj_]n ni

c^_hnc s mo]b ][h^c^[n_m) qb_nb_l nblioab [h ch _l_hnc[f [jjli[]b il inb_lqcm_8
§ iol _rj_]n[ncih nb[n nb_ [mm_nm nb[n qcff ^lcp_ nb_ gimn p[fo_ il om [l_ nbim_ nb[n q_ qcff c^_hnc s ch nb_ onol_

omcha iol ^[n[m_nm [h^ niifm8
§ iol [ cfcns ni ^_p_fij [h^ [^p[h]_ iol ]oll_hn ^loa ][h^c^[n_m [h^ jlial[gm chni) [h^ mo]]_mm offs ]igjf_n_)

]fchc][f mno^c_m8
§ iol [ cfcns ni l_^o]_ nb_ ncg_ il ]imn il ch]l_[m_ nb_ fce_fcbii^ i mo]]_mm i iol l_m_[l]b [h^ ^_p_fijg_hn

l_f[ncp_ ni nb_ nl[^cncih[f ^loa ^cm]ip_ls j[l[^cag8
§ iol [ cfcns ni cgjlip_) [h^ nb_ l[n_ i cgjlip_g_hn ch) iol ch l[mnlo]nol_) ^[n[m_nm) cifias) n_]bhifias niifm) [h^

^loa ^cm]ip_ls jf[n ilg) [h^ iol [ cfcns ni l_[fct_ _h_ cnm lig mo]b cgjlip_g_hnm8
§ iol [ cfcns ni _ _]ncp_fs om_ g[]bch_ f_[lhcha [h^ [lnc c]c[f chn_ffca_h]_ ch iol ^loa ^_p_fijg_hn jli]_mm8
§ iol [ cfcns ni om_ nb_ [mm_nm []kocl_^ ch l_]_hn []kocmcncihm ni _rj[h^ iol n_]bhifias*_h[ f_^ ^loa ^cm]ip_ls

jli]_mm [h^ []]_f_l[n_ iol ^cacn[f ]b_gcmnls ][j[ cfcnc_m8
§ iol [ cfcns ni f_p_l[a_ iol ]iff[ il[ncihm [h^ j[lnh_lmbcjm ni ^_p_fij iol jli^o]nm [h^ aliq iol omch_mm8
§ iol _rj_]n[ncihm l_f[n_^ ni nb_ j_l ilg[h]_ [h^ _h_ cnm i iol >ciDcp_*. moj_l]igjon_l) N_]olmcih KO) [h^

iol ^cacn[f ]b_gcmnls jf[n ilg8
§ iol [ cfcns ni l_[fct_ [ l_nolh ih iol chp_mng_hn i l_miol]_m [h^ ][mb ch iol ^loa ^cm]ip_ls ]iff[ il[ncihm8
§ iol [ cfcns ni m_ff il fc]_hm_ [mm_nm [h^ l_*chp_mn jli]__^m chni oh^cha iol fiha*n_lg mnl[n_as8
§ iol [ cfcns ni m][f_ fce_ [ n_]bhifias ]igj[hs [h^ ni [^^ gil_ jlial[gm ni iol jcj_fch_ _[]b s_[l8
§ iol [ cfcns ni mo]]_mm offs ]igj_n_ ch [ bcabfs ]igj_ncncp_ g[le_n8
§ iol g[ho []nolcha) ]igg_l]c[fct[ncih) [h^ g[le_ncha ][j[ cfcnc_m [h^ mnl[n_ac_m8
§ iol jf[hm l_f[ncha ni ]igg_l]c[fctcha iol ^loa ][h^c^[n_m) c [jjlip_^) ch]fo^cha nb_ a_ial[jbc] [l_[m i i]om

[h^ m[f_m mnl[n_as8
§ iol _rj_]n[ncihm l_a[l^cha nb_ [jjlip[f [h^ om_ i iol ^loa ][h^c^[n_m ch ]ig ch[ncih qcnb inb_l ^loam8
§ nb_ l[n_ [h^ ^_al__ i g[le_n []]_jn[h]_ [h^ ]fchc][f oncfcns i iol ]oll_hn ^loa ][h^c^[n_m) c [jjlip_^) [h^

inb_l ^loa ][h^c^[n_m q_ g[s ^_p_fij8
§ iol ]igj_ncncp_ jimcncih [h^ nb_ mo]]_mm i ]igj_ncha [jjli[]b_m nb[n [l_ il g[s _]ig_ [p[cf[ f_8
§ iol _mncg[n_m i nb_ hog _l i j[nc_hnm nb[n q_ qcff _hliff ch iol ]fchc][f nlc[fm [h^ nb_ ncgcha i nb_cl _hliffg_hn8
§ nb_ _h_ c]c[f ]b[l[]n_lcmnc]m) m[ _ns) _ c][]s) [h^ nb_l[j_onc] _ _]nm i iol ^loa ][h^c^[n_m8
§ iol jf[hm il olnb_l ^_p_fijg_hn i iol ^loa ][h^c^[n_m) ch]fo^cha [^^cncih[f ch^c][ncihm q_ g[s jolmo_8
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§ iol [ cfcns ni [^_ko[n_fs jlin_]n [h^ _h il]_ iol chn_ff_]no[f jlij_lns [h^ jlijlc_n[ls n_]bhifias) ch]fo^cha nb_
m]ij_ i jlin_]ncih q_ [l_ [ f_ ni _mn[ fcmb [h^ g[chn[ch il chn_ff_]no[f jlij_lns lcabnm ]ip_lcha iol ]oll_hn
^loa ][h^c^[n_m [h^ inb_l ^loa ][h^c^[n_m q_ g[s ^_p_fij) l_]_cjn i j[n_hn jlin_]ncih) nb_ _rn_hmcihm i
_rcmncha j[n_hn n_lgm qb_l_ [p[cf[ f_) nb_ p[fc^cns i chn_ff_]no[f jlij_lns lcabnm b_f^ s nbcl^ j[lnc_m) nb_
jlin_]ncih i iol nl[^_ m_]l_nm) [h^ iol [ cfcns hin ni ch lcha_) gcm[jjlijlc[n_ il inb_lqcm_ pcif[n_ [hs nbcl^*j[lns
chn_ff_]no[f jlij_lns lcabnm8

§ nb_ cgj[]n i [hs chn_ff_]no[f jlij_lns ^cmjon_m [h^ iol [ cfcns ni ^_ _h^ [a[chmn ]f[cgm i ch lcha_g_hn)
gcm[jjlijlc[ncih) il inb_l pcif[ncihm i chn_ff_]no[f jlij_lns lcabnm8

§ iol [ cfcns ni e__j j[]_ qcnb h_q n_]bhifiac][f ^_p_fijg_hnm8
§ iol [ cfcns ni oncfct_ nbcl^*j[lns ij_h miol]_ mi nq[l_ [h^ ]fio^* [m_^ ch l[mnlo]nol_) ih qbc]b q_ [l_

^_j_h^_hn8
§ nb_ [^_ko[]s i iol chmol[h]_ jifc]c_m [h^ nb_ m]ij_ i nb_cl ]ip_l[a_8
§ nb_ jin_hnc[f cgj[]n i [ j[h^_gc]) _jc^_gc]) il ion l_[e i [h ch _]nciom ^cm_[m_) mo]b [m ?KRE *.6) il

h[nol[f ^cm[mn_l) afi [f jifcnc][f chmn[ cfcns) il q[l [l_) [h^ nb_ _ _]n i mo]b ion l_[e il h[nol[f ^cm[mn_l) afi [f
jifcnc][f chmn[ cfcns) il q[l [l_ ih iol omch_mm [h^ ch[h]c[f l_mofnm8

§ iol [ cfcns ni []bc_p_ h_n*t_li al__hbiom_ a[m _gcmmcihm []limm iol ij_l[ncihm8
§ iol [ cfcns ni g[chn[ch iol n_]bhc][f ij_l[ncihm ch l[mnlo]nol_ ni [pic^ _llilm) ^_f[sm) il ]s _lm_]olcns l_[]b_m8
§ iol ]ihncho_^ l_fc[h]_ ih nbcl^ j[lnc_m ni ]ih^o]n [^^cncih[f ]fchc][f nlc[fm i iol ^loa ][h^c^[n_m) [h^ il nb_

g[ho []nol_ i iol ^loa ][h^c^[n_m il jl_]fchc][f mno^c_m [h^ ]fchc][f nlc[fm8
§ iol [ cfcns ni i n[ch) [h^ h_ainc[n_ [pil[ f_ n_lgm i ) [hs ]iff[ il[ncih) fc]_hmcha il inb_l [ll[ha_g_hnm nb[n

g[s _ h_]_mm[ls il ^_mcl[ f_ ni l_m_[l]b) ^_p_fij) g[ho []nol_) il ]igg_l]c[fct_ iol jf[n ilg [h^ ^loa
][h^c^[n_m8

§ nb_ jlc]cha [h^ l_cg olm_g_hn i iol ]oll_hn ^loa ][h^c^[n_m [h^ inb_l ^loa ][h^c^[n_m q_ g[s ^_p_fij) c
[jjlip_^8

§ iol _mncg[n_m l_a[l^cha _rj_hm_m) onol_ l_p_ho_) ][jcn[f l_kocl_g_hnm) [h^ h__^ il [^^cncih[f ch[h]cha8
§ iol ch[h]c[f j_l ilg[h]_8
§ nb_ j_lci^ ip_l qbc]b q_ _mncg[n_ iol _rcmncha ][mb [h^ ][mb _kocp[f_hnm qcff _ mo c]c_hn ni oh^ iol onol_

ij_l[ncha _rj_hm_m [h^ ][jcn[f _rj_h^cnol_ l_kocl_g_hnm8
§ iol [ cfcns ni l[cm_ mo mn[hnc[f [^^cncih[f oh^cha8
§ nb_ cgj[]n i ]oll_hn [h^ onol_ f[qm [h^ l_aof[ncihm) [h^ iol [ cfcns ni ]igjfs qcnb [ff l_aof[ncihm nb[n q_ [l_)

il g[s _]ig_) mo d_]n ni8
§ nb_ h__^ ni bcl_ [^^cncih[f j_lmihh_f [h^ iol [ cfcns ni [nnl[]n [h^ l_n[ch mo]b j_lmihh_f8
§ nb_ cgj[]n i [hs ]oll_hn il onol_ fcnca[ncih) qbc]b g[s [lcm_ ^olcha nb_ il^ch[ls ]iolm_ i omch_mm [h^ _

]imnfs ni ^_ _h^8
§ iol _rj_]n[ncihm l_a[l^cha nb_ j_lci^ ^olcha qbc]b q_ qcff ko[fc s [m [h _g_lacha aliqnb ]igj[hs oh^_l nb_

FK>O =]n8
§ iol [ cfcns ni g[chn[ch _ _]ncp_ chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha [h^ ^cm]fimol_ ]ihnlifm [h^ jli]_^ol_m)

ch]fo^cha iol [ cfcns ni l_g_^c[n_ nb_ g[n_lc[f q_[eh_mm ch chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha8
§ iol [hnc]cj[n_^ om_ i iol _rcmncha l_miol]_m [h^ nb_ h_n jli]__^m lig iol chcnc[f jo fc] i _lcha8 [h^
§ inb_l lcmem [h^ oh]_ln[chnc_m) ch]fo^cha nbim_ fcmn_^ ch nb_ m_]ncih ncnf_^ Ncme B[]nilm+

S_ b[p_ [m_^ nb_m_ ilq[l^*fiiecha mn[n_g_hnm f[la_fs ih iol ]oll_hn _rj_]n[ncihm [h^ jlid_]ncihm [ ion iol
omch_mm) nb_ ch^omnls ch qbc]b q_ ij_l[n_) [h^ ch[h]c[f nl_h^m nb[n q_ _fc_p_ g[s [ _]n iol omch_mm) ch[h]c[f

]ih^cncih) l_mofnm i ij_l[ncihm) [h^ jlimj_]nm+ Pb_m_ ilq[l^*fiiecha mn[n_g_hnm [l_ hin ao[l[hn__m i onol_
j_l ilg[h]_ il ^_p_fijg_hn+ Pb_m_ mn[n_g_hnm mj_[e ihfs [m i nb_ ^[n_ i nbcm l_jiln [h^ [l_ mo d_]n ni [ hog _l
i lcmem) oh]_ln[chnc_m [h^ [mmogjncihm ^_m]lc _^ ch nb_ m_]ncih ncnf_^ Ncme B[]nilm [h^ _fm_qb_l_ ch nbcm l_jiln+
>_][om_ ilq[l^*fiiecha mn[n_g_hnm [l_ chb_l_hnfs mo d_]n ni lcmem [h^ oh]_ln[chnc_m) mig_ i qbc]b ][hhin _
jl_^c]n_^ il ko[hnc c_^) sio mbiof^ hin l_fs ih nb_m_ ilq[l^*fiiecha mn[n_g_hnm [m jl_^c]ncihm i onol_ _p_hnm+ Pb_
_p_hnm [h^ ]cl]ogmn[h]_m l_ f_]n_^ ch iol ilq[l^*fiiecha mn[n_g_hnm g[s hin _ []bc_p_^ il i]]ol [h^ []no[f
l_mofnm ]iof^ ^c _l g[n_lc[ffs lig nbim_ jlid_]n_^ ch nb_ ilq[l^*fiiecha mn[n_g_hnm+ Ar]_jn [m l_kocl_^ s
[jjfc][ f_ f[q) q_ oh^_ln[e_ hi i fca[ncih ni oj^[n_ il l_pcm_ [hs ilq[l^*fiiecha mn[n_g_hnm ]ihn[ch_^ b_l_ch)
qb_nb_l [m [ l_mofn i [hs h_q ch ilg[ncih) onol_ _p_hnm) il inb_lqcm_+

Eh [^^cncih) mn[n_g_hnm nb[n q_ _fc_p_ [h^ mcgcf[l mn[n_g_hnm l_ f_]n iol _fc_ m [h^ ijchcihm ih nb_ l_f_p[hn
mo d_]n+ Pb_m_ mn[n_g_hnm [l_ [m_^ ojih ch ilg[ncih [p[cf[ f_ ni om [m i nb_ ^[n_ i nbcm l_jiln+ Sbcf_ q_ _fc_p_
mo]b ch ilg[ncih ilgm [ l_[mih[ f_ [mcm il mo]b mn[n_g_hnm) nb_ ch ilg[ncih g[s _ fcgcn_^ il ch]igjf_n_) [h^
iol mn[n_g_hnm mbiof^ hin _ l_[^ ni ch^c][n_ nb[n q_ b[p_ ]ih^o]n_^ [h _rb[omncp_ chkocls chni) il l_pc_q i ) [ff
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jin_hnc[ffs [p[cf[ f_ l_f_p[hn ch ilg[ncih+ Pb_m_ mn[n_g_hnm [l_ chb_l_hnfs oh]_ln[ch [h^ sio [l_ ][oncih_^ hin ni
oh^ofs l_fs ojih nb_g+
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gX ' 8hf aXff'

8hf aXff EiXei Xj

N_]olmcih cm [ f_[^cha ]fchc][f mn[a_ P_]b>ci ]igj[hs ^_]i^cha cifias ni ch^omnlc[fct_ ^loa ^cm]ip_ls+ ?_hnl[f ni
iol gcmmcih cm nb_ N_]olmcih Kj_l[ncha Osmn_g %KO&) [ jf[n ilg ocfn []limm ^cp_lm_ n_]bhifiac_m nb[n _h[ f_m om ni
g[j [h^ h[pca[n_ nlcffcihm i cifiac][f) ]b_gc][f) [h^ j[nc_hn*]_hnlc] l_f[ncihmbcjm []limm ip_l 2- j_n[ sn_m i
jlijlc_n[ls ^[n[+ S_ l[g_ nbcm chn_al[ncih i nb_ jbsmc][f [h^ ^cacn[f ]igjih_hnm [m cn_l[ncp_ fiijm) qb_l_ m][f_^
q_n*f[ cifias) ]b_gcmnls) [h^ j[nc_hn*]_hnlc] _rj_lcg_hn[f ^[n[ [l_ ila[hct_^ s ^ls*f[ ]igjon[ncih[f niifm ch
il^_l ni c^_hnc s) p[fc^[n_) [h^ nl[hmf[n_ nb_l[j_onc] chmcabnm+ S_ _fc_p_ N_]olmcih m oh c[m_^) ^[n[*^lcp_h
[jjli[]b ni oh^_lmn[h^cha cifias qcff lcha gil_) h_q) [h^ _nn_l g_^c]ch_m [n bcab_l m][f_ [h^ fiq_l ]imn ni
j[nc_hnm+

Pb_l_ [l_ nbl__ e_s p[fo_*^lcp_lm [n N_]olmcih7

§ =h _rj[hmcp_ c cX_ aX i chn_lh[ffs ^_p_fij_^ ]fchc][f [h^ jl_]fchc][f jlial[gm i]om_^ ih jl_]cmcih
ih]ifias [h^ a_h_nc][ffs ^lcp_h l[l_ ^cm_[m_m qcnb mcahc c][hn ohg_n h__^ [h^ g[le_n ijjilnohcnc_m nb[n
]iof^ jin_hnc[ffs _r]__^ . cffcih ch [hho[f m[f_m ch mig_ ][m_m

§ Pl[hm ilg[ncih[f cTegaXef[ cf qcnb f_[^cha cijb[lg[ [h^ n_]bhifias ]igj[hc_m ni g[j [h^ h[pca[n_
chnl[]n[ f_ [l_[m i cifias) c^_hnc s hip_f n[la_nm) [h^ ^_p_fij jin_hnc[f h_q g_^c]ch_m s omcha [^p[h]_^
]igjon[ncih[f [h^ ^[n[ l_miol]_m

§ =h ch^omnls*f_[^cha WTgTfXg chn_hncih[ffs ^_mcah_^ ni ][jcn[fct_ ih ]igjon[ncih[f niifm [h^ []]_f_l[n_ p[fo_
]l_[n_^ nblioab iol jcj_fch_) j[lnh_lmbcjm [h^ n_]bhifias jli^o]nm

AXl 7V[ XiX Xagf a ) ,

?PWLSPUL

§ Bcp_ jb[m_ / ]fchc][f*mn[a_ jlial[gm qcnb gofncjf_ oj]igcha ^[n[ l_[^ionm _rj_]n_^) ch]fo^cha NA?*661 ch
]_l_ l[f ][p_lhiom g[f ilg[ncih %??I& ch M0 /-/1) NA?*//5/ ch h_oli c lig[nimcm nsj_ / %JB/& ch M1
/-/1) NA?*155. ch [gcfc[f [^_hig[niom jifsjimcm %B=L& ch D. /-/2) [h^ NA?*155. ch 2H: ( il 2A4
gon[hn mifc^ nogilm ch D. /-/2

§ ?igjf_n_^ [ Lb[m_ . mno^s il NA?*0631 ch b_[fnbs pifohn__lm il nb_ jin_hnc[f nl_[ng_hn i 4UX RMRXRMN
MROORLRUN %4 MROORLRUN& ch _]ncih qcnb [ [pil[ f_ m[ _ns [h^ nif_l[ cfcns jli cf_

§ =^p[h]_^ iol N>I06 jlial[g ch bigifiaiom l_]ig ch[ncih jli c]c_hn ip[lc[h ][h]_l [h^ inb_l mifc^
nogilm ni EJ *_h[ fcha mno^c_m

§ Eh*fc]_hm_^ [ jlial[g %P[la_n Ajmcfih& nb[n _g_la_^ lig iol c limcm ]iff[ il[ncih qcnb >[s_l nb[n
l_jl_m_hnm [ hip_f [jjli[]b ni nl_[ncha c linc] ^cm_[m_m qcnb ]igj_ffcha _[lfs ^[n[

?H UL OPW

§ I[^_ mcahc c][hn jlial_mm [a[chmn inb nb_ a[mnlichn_mnch[f*ih]ifias [h^ h_olim]c_h]_ jilncihm i iol
]iff[ il[ncih qcnb Ni]b_ [h^ C_h_hn_]b) ch]fo^cha Ni]b_ _r_l]cmcha cnm Og[ff Iif_]of_ R[fc^[n_^ Dcn
Kjncih ni olnb_l [^p[h]_ iol clmn j[lnh_lmbcj jlial[g ch CE*ih]ifias

§ Qj^[n_^ iol ]iff[ il[ncih qcnb >[s_l ni i]om ih ]b[ff_hacha ih]ifias ch^c][ncihm qcnb bcab ohg_n h__^)
]igg_hmol[n_ qcnb bcab_l j_l jlial[g gcf_mnih_ j[sg_hnm

§ Ahn_l_^ chni [ ]iff[ il[ncih qcnb JRE E= ni []]_f_l[n_ nb_ ]ihmnlo]ncih) ijncgct[ncih [h^ ^_jfisg_hn i
ioh^[ncih gi^_fm il cifias [h^ ]b_gcmnls [m q_ff [m bimn N_]olmcih* ocfn ]igjon[ncih[f [h^ ^[n[ niifm
ih >ciJ_Ii %JRE E=m ^loa ^cm]ip_ls jf[n ilg& [^^cncih[ffs) JRE E= chp_mn_^ 2- gcffcih ch N_]olmcih pc[
[ jlcp[n_ jf[]_g_hn

§ Ahn_l_^ chni [ ]iff[ il[ncih qcnb P_gjom acpcha N_]olmcih []]_mm ni ip_l /- j_n[ sn_m i jlijlc_n[ls
^_c^_hnc c_^) gofncgi^[f j[nc_hn ih]ifias ^[n[ il nb_ joljim_ i nl[chcha ][om[f =E gi^_fm il nb_ ^cm]ip_ls
i hip_f nb_l[j_onc] bsjinb_m_m) cig[le_l mnl[n_ac_m [h^ j[nc_hn ]ibiln m_f_]ncih

§ Ahn_l_^ chni [ j[lnh_lmbcj qcnb Ah[gch_ ni a_h_l[n_ _hlc]b_^ m]l__hcha fc l[lc_m qcnb chmcabnm lig
N_]olmcih m jlin_ch*fca[h^ chn_l[]ncih jl_^c]ncihm mj[hhcha []limm Ah[gch_ m g[mmcp_ fc l[ls i
[jjlircg[n_fs 03 cffcih ]igjioh^m
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AL PVU B

§ >ocfn) m][f_^ [h^ ch^omnlc[fct_^ gofncjf_ niifm [h^ n_]bhifiac_m ni b_[pcfs [onig[n_ qile fiqm []limm nb_
^loa ^cm]ip_ls jli]_mm) ]l_[ncha ih_ i nb_ gimn ]igjf_n_ off*mn[]e P_]b>ci mifoncihm

§ ?l_[n_^ HKSA %H[la_ H[hao[a_ Ii^_f*Kl]b_mnl[n_^ Sile fiq Ahach_& ]ihh_]ncha q_n*f[ [h^ ^ls*f[
]igjih_hnm i nb_ N_]olmcih KO omcha [ h[nol[f f[hao[a_ chn_l []_ ni mnl_[gfch_ ]igjf_r ^loa ^cm]ip_ls
n[mem

§ _jfis_^ f[la_ f[hao[a_ gi^_fm %HHIm& ni g[j m]c_hnc c] fcn_l[nol_ ch ]ihdoh]ncih qcnb iol chn_lh[ffs ^_lcp_^
jlijlc_n[ls g[jm il nb_ joljim_ i [onihigiomfs c^_hnc scha hip_f ijjilnohcnc_m ch [l_[m i ohg_n h__^

§ _jfis_^ Lb_hig*.) [ pcmcih nl[hm ilg_l oncfctcha boh^l_^m i gcffcihm i j[l[g_n_lm nl[ch_^ ih cffcihm i
cifiac][f cg[a_m lig iol jlijlc_n[ls ^[n[) qbc]b q_ _fc_p_ ni _ nb_ qilf^ m f[la_mn jb_higc]m
ioh^[ncih gi^_f [n nbcm ncg_

§ _jfis_^ h_q ^cacn[f ]b_gcmnls niifm ni jl_^c]n nb_ fca[h^*jlin_ch chn_l[]ncihm il [jjlircg[n_fs 03 cffcih
]igjioh^m ch nb_ Ah[gch_ NA=H Oj[]_) l_jiln_^ ni _ nb_ f[la_mn mshnb_mct[ f_ ]b_gc][f fc l[ls

§ Lli^o]_^ ip_l . nlcffcih bog[h ch^o]_^ jfolcjin_hn mn_g ]_ff %bcLO?&*^_lcp_^ h_olih[f ]_ffm mch]_ /-//)
fce_fs g[echa N_]olmcih ih_ i nb_ qilf^ m f[la_mn jli^o]_lm i h_olih[f ]_ffm

§ >_a[h nl[chcha ][om[f =E gi^_fm f_p_l[acha ip_l /- j_n[ sn_m i gofncgi^[f jl_]cmcih ih]ifias j[nc_hn ^[n[
lig P_gjom ni mojjiln nb_ ^cm]ip_ls i jin_hnc[f cig[le_l*_hlc]b_^ nb_l[j_onc]m [n m][f_

3VTWHU 2 PSKPUN

§ =]kocl_^ ?s]fc][ [h^ R[f_h]_ cm]ip_ls ni ifmn_l ^cacn[f ]b_gcmnls [h^ a_h_l[ncp_ =E ][j[ cfcnc_m
§ Arj[h^_^ iol ij_l[ncihm ch O[fn H[e_ ?cns [h^ Iihnl [f [h^ ij_h_^ iol ?[h[^c[h b_[^ko[ln_lm ch Pilihni

qcnb [ i]om ih aliqcha iol g[]bch_ f_[lhcha [h^ ^cacn[f ]b_gcmnls n_[gm
§ ?iggcnn_^ ni ko[^lojfcha nb_ ][j[]cns i iol moj_l]igjon_l) >ciDcp_*.) ni mojjiln iol jcj_fch_)

j[lnh_lmbcjm [h^ nb_ ]ihmnlo]ncih i ioh^[ncih gi^_fm []limm nb_ gofncjf_ gi^[fcnc_m i cifias) ]b_gcmnls
[h^ j[nc_hn*]_hnlc] ^[n[ q_ _fc_p_ nb[n nbcm _rj[hmcih mbiof^ g[e_ iol moj_l]igjon_l [ nij 2-
moj_l]igjon_l []limm [hs ch^omnls []]il^cha ni nb_ PKL2-- fcmn

L f ba% C ff ba% FXbc_X TaW 9h_gheX

Dog[h cifias cm [h ch]l_^c fs ]igjf_r msmn_g il qbc]b bog[h chn_ffca_h]_ [fih_ cm chmo c]c_hn ni offs
]igjl_b_h^ cn+ Kol qilf^ cm nl[hmcncha cnm h_rn ch^omnlc[f l_pifoncih [m_^ ih _rnl[il^ch[ls jlial_mm ch [onig[ncih)
]igjon[ncih) g[]bch_ f_[lhcha %IH&) [h^ [lnc c]c[f chn_ffca_h]_ %=E&+ Pbcm jlial_mm cm [jj[l_hn nblioab nb_ l[jc^ lcm_
i HHIm) a_h_l[ncp_ =E) [h^ []]_mmc f_ [jjfc][ncihm fce_ ?b[nCLP+ Qh^io n_^fs) l_g[le[ f_ mbc nm ch j_l]_jncih
i]]oll_^ ch /-/0 [gihamn n_]bhifias [h^ cijb[lg[ ]igj[hc_m [m q_ff [m [giha l_aof[nilm [h^ jifc]sg[e_lm)
qbi bcabfcabn nb_ oncfcns i =E,IH il li[^ ^loa ^cm]ip_ls [h^ ^_p_fijg_hn lig hip_f n[la_n ^cm]ip_ls nblioab
h_rn*a_h_l[ncih g[ho []nolcha+

Diq_p_l) [ e_s f_mmih lig hog_liom inb_l ch^omnlc_m cm nb[n ]igjon[ncih[f mijbcmnc][ncih [fih_ cm l[l_fs mo c]c_hn
ni ]l_[n_ ^cmlojncp_ ]b[ha_+ En cm qb_h ]igjon[ncih[f mijbcmnc][ncih cm j[cl_^ qcnb nb_ lcabn ^[n[) nsjc][ffs ch [h
cn_l[ncp_ jli]_mm i ihaicha f_[lhcha) jl_^c]ncih) [h^ l_ ch_g_hn) nb[n ionmct_^ ]b[ha_ cm ]l_[n_^+
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ZheX ' 7 f c_X Ybe h_T f hfXW TVebff gXV[ab_bZl aWhfge Xf gb Tc TaW aTi ZTgX Vb c_Xk flfgX f' Bclmn) bcab*
^cg_hmcih[f ^[n[ cm a_h_l[n_^) [aal_a[n_^ [h^ ila[hct_^ ni ]l_[n_ ^cacn[f l_jl_m_hn[ncihm+ Pb_h) =E,IH [failcnbgm g[e_
jl_^c]ncihm [ ion nb[n msmn_g nb[n ][h _ n_mn_^ ch l_[fcns+ Pb_ l_mofn cm [ pclnoiom ]s]f_ i f_[lhcha [h^ cn_l[ncih+

N_]olmcih q[m ioh^_^ ch /-.0 qcnb [ pcmcih ni ][jcn[fct_ ih nb_ ]ihp_la_h]_ i [^p[h]_g_hnm ch ]igjon[ncih [h^
g[]bch_ f_[lhcha ni [^^l_mm nb_ ^_]l_[mcha _ c]c_h]s i ^loa ^cm]ip_ls [h^ ^_p_fijg_hn+ S_ _fc_p_ nb[n nbcm
ijjilnohcns l_jl_m_hnm ih_ i nb_ gimn jimcncp_fs cgj[]n of [jjfc][ncihm i IH [h^ =E+ Kol pcmcih cm ni f_p_l[a_
n_]bhifias ni g[j [h^ h[pca[n_ cifias) ]b_gcmnls) [h^ j[nc_hn*]_hnlc] ion]ig_m ch il^_l ni ch]l_[mchafs nl[hmcncih
nb_ jli]_mm i ^_p_fijcha g_^c]ch_m lig ^cm]ip_ls ni ^_mcah+ S_ _fc_p_ nb[n h_cnb_l [^p[h]_^ ]igjon[ncih[f
[jjli[]b_m) g[mmcp_ ^[n[m_nm) hil bog[h chn_ffca_h]_ [fih_ ][h oh^[g_hn[ffs mbc n nb_ _ c]c_h]s ]olp_ i ^loa
^cm]ip_ls [h^ ^_p_fijg_hn8 chmn_[^) q_ _fc_p_ nb[n nbim_ ]igj[hc_m nb[n [oag_hn nb_cl n_[gm qcnb mijbcmnc][n_^
]igjon[ncih[f niifm [h^ i]om ^__jfs ih a_h_l[ncha [h^ [aal_a[ncha nb_ lcabn ^[n[m_nm qcff b[p_ [ mcahc c][hn
[^p[hn[a_+ Kol mo]]_mm [h^ nb_ mo]]_mm i nb_ ola_ihcha P_]b>ci m_]nil b[m nb_ jligcm_ ni ^lcp_ gil_) h_q) [h^
_nn_l g_^c]ch_m ni j[nc_hnm [n bcab_l m][f_ [h^ fiq_l jlc]_m ch nb_ ]igcha ^_][^_m+ S_ [l_ qilecha ni hin ihfs

f_[^ nbcm mj[]_ on ^_ ch_ cn+
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ZheX ' ;ebb qf BTj bUfXeiXf g[Tg j[ _X gXV[ab_bZl TWiTaVX Xagf [TiX TWX Tal cebVXffXf YTfgXe TaW _Xff
XkcXaf iX biXe g[X lXTef% WehZ W fVbiXel f UXVb aZ f_bjXe TaW beX XkcXaf iX' % N_]olmcih q[m ]l_[n_^ ni n[e_
[^p[hn[a_ i nb_ ^cm]ihnchocns _nq__h nb_m_ c_f^m [h^ b[lh_mm nb_ jiq_l i []]_f_l[ncha n_]bhifiac][f chhip[ncihm ni cgjlip_
nb_ _ c]c_h]s i ^loa ^cm]ip_ls [h^ ^_p_fijg_hn+

Kol gcmmcih [n N_]olmcih) 4L VKPUN 2PVSVN V AHKP HSS 9TW V L P L fiqm h[nol[ffs lig iol pcmcih+ S_
chn_ljl_n iol gcmmcih _rj[hmcp_fs [h^ _fc_p_ cn ni _ [ ^ol[ f_ ^cl_]ncih [h^ miol]_ i chmjcl[ncih il iol n_[g+ S_
mn[ln_^ jcih__lcha) m][fcha) [h^ ch^omnlc[fctcha jb_higc]m %^[n[ [m_^ ih cg[a_m i ]_ffof[l mnlo]nol_m& ip_l [
^_][^_ [ai) on q_ l_]iahct_ nb[n ^loa ^cm]ip_ls cm g[^_ oj i g[hs mn_jm) [h^ [ jichn mifoncih n[la_ncha ih_ il
nqi mn_jm cm chmo c]c_hn ni a_h_l[n_ _ c]c_h]c_m []limm nb_ _hncl_ jli]_mm+ Pi ^_]i^_ cifias) q_ gomn ]ihmnlo]n [
off*mn[]e n_]bhifias jf[n ilg ][j[ f_ i chn_al[ncha [h^ ch^omnlc[fctcha g[hs ]igjf_r qile fiqm+ Oo]]_mm ch
^_]i^cha cifias cgjfc_m iol [ cfcns ni jl_^c]n q[sm ni h[pca[n_ cn+ Pb_ [ cfcns ni jl_^c]n[ fs h[pca[n_ cifias g[s
_h[ f_ om ni ocf^ [h _rj[hmcp_ jcj_fch_ i g_^c]ch_m) _cnb_l s iolm_fp_m) qcnb j[lnh_lm) il inb+ =m j[ln i nb[n
qile) q_ m__e hin ihfs ni l[^c][ffs cgjlip_ nb_ fcp_m i j[nc_hnm qbi ]iof^ _h_ cn lig nb_ g_^c]ch_m q_ b_fj ni
^_fcp_l) on nb_ fcp_m i nbim_ qbi ][l_ il nbim_ j[nc_hnm) nb_ fcp_m i iol _gjfis__m [h^ nb_cl [gcfc_m) [m q_ff [m
nb_ ]iggohcnc_m ch qbc]b q_ ij_l[n_ iol ]igj[hs+
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ZheX ,3 HXVhef baqf bhaW aZ Fe aV c_Xf TaW LT_hXf fhccbeg bhe T U g bhf ff ba' Pia_nb_l) nb_m_ _f_g_hnm mb[j_
N_]olmcih m ]ofnol_ s aoc^cha iol j_ijf_ ni bcab*cgj[]n ^_]cmcih*g[echa [h^ _b[pcilm+

Kol ]ofnol_ [n N_]olmcih cm chn_hncih[ffs ^_mcah_^ ni o_f iol gcmmcih+ S_ _fc_p_ ]ofnol_ ^lcp_m ^_fcp_ls+ Amm_hnc[f ni
^_]i^cha cifias ch iol ]ihn_rn cm nb_ N_]olmcih Ich^m_n) [ ^__j ]iggcng_hn ni []bc_pcha cgj[]n [n ohjl_]_^_hn_^
m][f_ nblioab jcih__lcha h_q ch^omnlc[fct_^ [jjli[]b_m+ Pi ^_]i^_ cifias) q_ chn_hncih[ffs miol]_ n[f_hn lig [h
ch]l_^c f_ l_[^nb i c_f^m lig gofncjf_ ch^omnlc_m+ Bil [ff i iol _gjfis__m) N_]olmcih cm [ h_q ech^ i ]igj[hs+
Pb_ aoc^_jimnm il n_[]bcha iol j_ijf_ ni mo]]_mm offs nl[hmcncih ni P_]b>ci [h^ ^_fcp_l iol gcmmcih [l_ iol
Bioh^cha Llch]cjf_m [h^ R[fo_m+ Pb_s [l_ nb_ _mm_hnc[f mb[j_ i iol ]ofnol_+ Kol Bioh^cha Llch]cjf_m ^cl_]n om ch
g[echa m]c_hnc c] [h^ n_]bhc][f ^_]cmcihm nb[n olnb_l iol gcmmcih+ Kol R[fo_m ^_ ch_ nb_ ^[s*ni*^[s _b[pcilm nb[n
olnb_l iol gcmmcih+

ZheX -' HXVhef baqf gXT eXdh eXf bcXeTg aZ Tg g[X agXeYTVX bY Tal W iXefX Y X_Wf' >ocf^cha [ P_]b>ci ]igj[hs l_kocl_m
fo_h]s ch ij_l[ncha [n nb_ chn_l []_ i g[hs ^cm]cjfch_m [h^ c_f^m hin jl_pciomfs [nnoh_^ ni qilecha [m ]fim_fs ch nl[^cncih[f
cijb[lg[+

>bj HXVhef ba f aWhfge T_ m aZ g[X :ehZ : fVbiXel FebVXff

Pb_ nl[^cncih[f ^loa ^cm]ip_ls [h^ ^_p_fijg_hn jli]_mm cm ]b[l[]n_lct_^ s mo mn[hnc[f ch[h]c[f lcmem) qcnb
ch]l_[mcha [h^ fiha*n_lg ][jcn[f ionf[sm il ^_p_fijg_hn jlial[gm nb[n i n_h [cf ni l_[]b j[nc_hnm [m g[le_n_^
jli^o]nm+ Dcmnilc][ffs) cn b[m n[e_h ip_l n_h s_[lm [h^ [h [p_l[a_ ][jcn[fct_^ N# ]imn i [jjlircg[n_fs / cffcih
j_l [jjlip_^ g_^c]ch_ ni gip_ [ ^loa ^cm]ip_ls jlid_]n lig _[lfs ^cm]ip_ls ni [h [jjlip_^ nb_l[j_onc]+ Oo]b
jli^o]ncpcns ion]ig_m b[p_ ]ofgch[n_^ ch [ l[jc^fs ^_]fchcha chn_lh[f l[n_ i l_nolh il nb_ cijb[lg[ ch^omnls+
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ZheX .' > fgbe VT_ U bc[Te T aWhfgel H : Xge Vf' Pb_ jlcg[ls ^lcp_l i nb_ ]imn ni ^cm]ip_l [h^ ^_p_fij [ h_q g_^c]ch_
cm ]fchc][f [cfol_+ H_mm nb[h 1" i ^loa ^cm]ip_ls jlial[gm nb[n [l_ chcnc[n_^ l_mofn ch [h [jjlip_^ nb_l[j_onc]) l_mofncha ch [ lcme*
[^domn_^ ]imn i [jjlircg[n_fs .+5 ni /+3 cffcih j_l h_q ^loa f[oh]b_^+0)1)2)3)4

_mjcn_ mcahc c][hn chp_mng_hn [h^ lcffc[hn m]c_hncmnm) nb_m_ g_nlc]m jichn ni nb_ h__^ ni _pifp_ [ gil_ _ c]c_hn ^loa
^cm]ip_ls jli]_mm [h^ _rjfil_ h_q niifm+ Pl[^cncih[f ^loa ^cm]ip_ls l_fc_m ih [mc] l_m_[l]b ^cm]ip_lc_m lig nb_
m]c_hnc c] ]iggohcns ni _fo]c^[n_ ^cm_[m_*l_f_p[hn j[nbq[sm [h^ n[la_nm ni chn_llia[n_+ ?iojf_^ qcnb cifias m
ch]l_^c f_ ]igjf_rcns) nbcm [jjli[]b b[m il]_^ nb_ ch^omnls ni l_fs ih l_^o]ncihcmn bsjinb_m_m i nb_ ]lcnc][f ^lcp_lm
i ]igjf_r ^cm_[m_m) qbc]b ][h ]l_[n_ [ b_l^ g_hn[fcns [m gofncjf_ j[lnc_m ]b[m_ [ fcgcn_^ hog _l i nb_l[j_onc]
n[la_nm+ Pb_ mcno[ncih b[m __h _r[]_l [n_^ s bog[h c[m %_+a+) ]ih clg[ncih c[m [h^ mohe*]imn [ff[]s&+
=]]_hno[ncha nbcm jli f_g) nb_ m_ko_hnc[f h[nol_ i ]oll_hn ^loa ^cm]ip_ls []ncpcnc_m [h^ nb_ ]b[ff_ha_m qcnb
[aal_a[ncih [h^ l_f[n[ cfcns i ^[n[ []limm jlid_]nm) n_[gm [h^ ^_j[lng_hnm f_[^ ni l_ko_hn l_jfc][ncih i qile [h^
fiha ncg_fch_m ni ^cm]b[la_ nb_ m]c_hnc c] lcme i mo]b bsjinb_m_m+ _mjcn_ ^_][^_m i []]ogof[n_^ ehiqf_^a_) nb_
l_mofn cm nb[n ^loa ^cm]ip_ls b[m ohchn_hncih[ffs ]l_[n_^ bol^f_m il chhip[ncih+

Ocgofn[h_iomfs) _rjih_hnc[f cgjlip_g_hnm ch ]igjon[ncih[f mj__^ [h^ l_^o]ncihm ch ^[n[ mnil[a_ ]imnm ^lcp_h s
nb_ n_]bhifias ch^omnls) ]iojf_^ qcnb nb_ l[jc^ lcm_ i f[la_ f[hao[a_ gi^_fm) a_h_l[ncp_ =E [h^ inb_l IH niifm)
b[p_ nl[hm ilg_^ ]igjf_r ch^omnlc_m lig g_^c[ ni nl[hmjiln[ncih ni _*]igg_l]_+ Dcmnilc][ffs) nb_ cijb[lg[
m_]nil b[m __h mfiq ni _g l[]_ mo]b chhip[ncihm+ Scnbch nb_ j[mn .5 gihnbm) nb_l_ b[p_ __h l_g[le[ f_ mbc nm ch
j_l]_jncih [giha n_]bhifias [h^ cijb[lg[ ]igj[hc_m [m q_ff [m [giha l_aof[nilm [h^ jifc]sg[e_lm) qbi
bcabfcabn nb_ oncfcns i =E,IH il li[^ ^loa ^cm]ip_ls [h^ ^_p_fijg_hn lig hip_f n[la_n ^cm]ip_ls nblioab h_rn*
a_h_l[ncih g[ho []nolcha+ S_ _fc_p_ nbcm l[jc^ []]_f_l[ncih [h^ [^ijncih i nb_m_ n_]bhifiac_m ^_gihmnl[n_m nb_
aliqcha ]ihm_hmom nb[n =E,IH cm [ ][n[fsmn il mo mn[hnc[f f_[jm ch ^loa ^cm]ip_ls+

=n N_]olmcih) q_ [l_ jcih__lcha nb_ chn_al[ncih i chhip[ncihm []limm cifias) ]b_gcmnls) [onig[ncih) ^[n[ m]c_h]_
[h^ _hach__lcha ni ch^omnlc[fct_ ^loa ^cm]ip_ls ch [ off*mn[]e mifoncih []limm ^it_hm i e_s qile fiqm [h^
jli]_mm_m ]lcnc][f ch ^cm]ip_lcha [h^ ^_p_fijcha [ ^loa+ Bil _r[gjf_) s ]ig chcha [^p[h]_m ch bcab ]ihn_hn
gc]lim]ijs qcnb [ll[s_^ ?NEOLN a_hig_ _^cncha n_]bhcko_m) q_ ][h lcailiomfs jli cf_ g[mmcp_) bcab*^cg_hmcih[f
cifiac][f [h^ ]b_gc][f j_lnol [ncih fc l[lc_m ch gofncjf_ bog[h ]_ffof[l ]ihn_rnm ni ]l_[n_ ^cacn[f g[jm i bog[h
cifias+ H_p_l[acha [^p[h]_m ch m][f_^ ]igjon[ncih) q_ ][h ]ih^o]n g[mmcp_ pclno[f m]l__hm ni jl_^c]n nb_ jlin_ch

n[la_nm il cffcihm i ]b_gc][f ]igjioh^m+ Ocgcf[lfs) ^[n[ a_h_l[n_^ lig iol [onig[n_^ ILG gi^of_ [h^
EhRcpigc]m jf[n ilg _h[ f_m om ni jl_^c]n = IA jlij_lnc_m [h^ c^_hnc s nirc]cns mcah[fm) l_mj_]ncp_fs) mcahc c][hnfs
[mn_l nb[h nl[^cncih[f g_nbi^m+ S_ _fc_p_ nb[n s b[lh_mmcha [^p[h]_m ch n_]bhifias ni ch^omnlc[fct_ ^loa
^cm]ip_ls) q_ ][h ^_lcp_ hip_f cifiac][f chmcabnm hin jl_pciomfs ^_m]lc _^ s m]c_hnc c] l_m_[l]b_lm) l_^o]_ nb_
_ _]nm i bog[h c[m chb_l_hn ch ^cm]ip_ls cifias [h^ l_^o]_ nl[hmf[ncih[f lcme [n nb_ jlial[g ionm_n+
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ZheX /' HXVhef baqf TccebTV[ gb WehZ W fVbiXel'S_ oncfct_ iol Bioh^cha Llch]cjf_m ih nb_ lcabn ni ocf^ ^[n[m_nm qbc]b [l_
m][f[ f_) l_fc[ f_ [h^ l_f[n[ f_ ch il^_l ni _fo]c^[n_ hip_f cifiac][f [h^ ]b_gc][f chmcabnm [h^ ch^omnlc[fct_ nb_ ^loa ^cm]ip_ls
jli]_mm+

S_ b[p_ om_^ iol [jjli[]b ni a_h_l[n_) [aal_a[n_) [h^ chn_al[n_ ih_ i nb_ f[la_mn cifiac][f) ]b_gc][f) [h^
j[nc_hn*]_hnlc] ^[n[m_nm ch nb_ qilf^ [n ip_l 2- j_n[ sn_m [n nb_ _h^ i /-/0+ Pbcm ^[n[m_n ch]fo^_m jlijlc_n[ls
jb_higc]m) nl[hm]lcjnigc]m) jl_^c]n_^ jlin_ch*fca[h^ ch^cha chn_l[]ncihm) EhRcpigc]m) = IA ^[n[) [h^ gil_ []limm
g[hs cifiac][f [h^ ]b_gc][f ]ihn_rnm [m q_ff [m jl_ _ll_^ []]_mm ni ip_l /- j_n[ sn_m i gofncgi^[f ih]ifias
j[nc_hn ^[n[ lig P_gjom+ =^^cncih[ffs) q_ b[p_ ocfn [ jlijlc_n[ls mocn_ i mi nq[l_ [jjfc][ncihm qcnbch nb_
N_]olmcih KO qbc]b b[m c^_hnc c_^ ip_l 2 nlcffcih jl_^c]n_^ cifiac][f [h^ ]b_gc][f l_f[ncihmbcjm+ Scnb iol [jjli[]b)
q_ _h^_[pil ni nolh ^loa ^cm]ip_ls chni [ m_[l]b jli f_g qb_l_ q_ g[j [h^ h[pca[n_ cifias ch [h oh c[m_^
g[hh_l ni ^cm]ip_l h_q chmcabnm [h^ nl[hmf[n_ nb_g chni jin_hnc[f h_q g_^c]ch_m [n m][f_+

2 PUL B H LN HUK EHS L 4 P L

Sbcf_ gimn mg[ff ni g_^cog*mct_^ cijb[lg[ ]igj[hc_m [l_ i]om_^ ih [ h[lliq mfc]_ i cifias il [ mchaf_
nb_l[j_onc] [l_[) nb_ N_]olmcih KO [ffiqm om ni ^cm]ip_l [h^ nl[hmf[n_ [n m][f_ []limm cifias+ Diq_p_l) q_ [l_
]iahct[hn nb[n ocf^cha ^cm_[m_*[l_[ _rj_lncm_) _mj_]c[ffs ch ]fchc][f ^_p_fijg_hn) cm _mm_hnc[f+ S_ b[p_ ^_p_fij_^
[ gofnc*jliha_^) ][jcn[f*_ c]c_hn omch_mm gi^_f i]om_^ ih e_s p[fo_*^lcp_lm nb[n _h[ f_ om ni ^_gihmnl[n_ iol
jlial_mm ip_l ncg_ qbcf_ ]ihnchocha ni chp_mn ch nb_ ^_p_fijg_hn i nb_ N_]olmcih KO) qbc]b q_ _fc_p_ cm nb_
_hach_ i p[fo_ ]l_[ncih ch nb_ fiha*n_lg+ Sbcf_ iol g[jjcha [h^ h[pca[ncha niifm b[p_ nb_ jf[mnc]cns ni _ [jjfc_^
[]limm nb_l[j_onc] [l_[m [h^ gi^[fcnc_m) iol omch_mm gi^_f cm n[cfil_^ ni g[rcgct_ p[fo_ [h^ [^p[h]_ jlial[gm
]imn*_ _]ncp_fs [m_^ ih nb_ h[nol_ i g[le_n [h^ l_aof[nils ^sh[gc]m [mmi]c[n_^ qcnb iol nbl__ p[fo_ ^lcp_lm
%chn_lh[f jcj_fch_) nl[hm ilg[ncih[f j[lnh_lmbcjm) [h^ cn* il*joljim_ jlijlc_n[ls cifiac][f) ]b_gc][f) [h^ j[nc_hn*
]_hnlc] ^[n[&+
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ZheX 0' MX [TeaXff g[X iT_hX TaW fVT_X bY bhe HXVhef ba EI hf aZ T VTc gT_ XYY V Xag Uhf aXff fgeTgXZl'Kol omch_mm
mnl[n_as cm m_ag_hn_^ chni iol iffiqcha p[fo_*^lcp_lm7 %c& chn_lh[ffs ^_p_fij_^ jlial[gm ch ][jcn[f*_ c]c_hn nb_l[j_onc] [l_[m8 %cc&
j[lnh_l_^ jlial[gm ch l_miol]_*chn_hmcp_ nb_l[j_onc] [l_[m8 [h^ %ccc& jlijlc_n[ls) cn* il*joljim_ ^[n[ [h^ gi^_fm+ 'Eh]fo^_m [
mchaf_ ih]ifias ch^c][ncih lig iol Ni]b_ [h^ C_h_hn_]b ]iff[ il[ncih+

FJU N 5 R N ( :W N WJUUb 5N NUXYNM A XP JV RW 4JYR JU OORLRNW D N JYN RL 2 NJ

S_ _fc_p_ nb[n nb_ jlcg[ls ]oll_h]s i [hs cin_]bhifias ]igj[hs ni^[s cm ]fchc][f*mn[a_ [mm_nm+ Pb_m_ jlial[gm
][h _ p[fo_^ omcha [ p[lc_ns i gi^_fm s mn[e_bif^_lm ch nb_ cijb[lg[ _]imsmn_g [h^ gimn cgjiln[hnfs) jl_m_hn
nb_ jin_hnc[f ni g__n ]lcnc][f j[nc_hn h__^m+ Bil N_]olmcih) nb_m_ [mm_nm b[p_ [ p[lc_ns i [^^cncih[f _h_ cnm)
ch]fo^cha7 %c& p[fc^[ncih i e_s _f_g_hnm i nb_ N_]olmcih KO) %cc& aliqcha iol _rj_lncm_ ch ]fchc][f ^_p_fijg_hn [h^
%ccc& ocf^cha ch*biom_ jli]_mm_m ni []cfcn[n_ mgiinb chn_l[]ncih qcnb l_aof[nils [a_h]c_m [h^ [^p[h]_ g_^c]ch_m
niq[l^m nb_ g[le_n+ E nb_ N_]olmcih KO _pifp_m [m ^_mcah_^) nb_h cn qcff ]ihnchoiomfs cgjlip_ qcnb gil_ cn_l[ncihm
mo]b nb[n onol_ jlial[gm ]iof^ _ gil_ hip_f [h^ jin_hnc[ffs gil_ p[fo[ f_ nb[h ni^[s m jlial[gm+ Kj_l[ncha [m [
p_lnc][ffs chn_al[n_^ P_]b>ci ]igj[hs nb[n f_p_l[a_m n_]bhifias [n _p_ls mn_j lig n[la_n ^cm]ip_ls nblioab ]fchc][f
^_p_fijg_hn %[h^ _p_h g[le_ncha [h^ ^cmnlc oncih& g[s _ nb_ fiha*n_lg omch_mm gi^_f qcnb nb_ gimn ojmc^_ il
iol mn[e_bif^_lm) ch]fo^cha inb chp_mnilm [h^ j[nc_hnm+ S_ g[s _ ijjilnohcmnc] [ ion m_ffcha il fc]_hmcha [mm_nm
[ n_l nb_s []bc_p_ e_s p[fo_*ch f_]ncih gcf_mnih_m mi nb[n q_ ][h l_*chp_mn ch iol fiha*n_lg mnl[n_as+

FJU N 5 R N ) AJ WN NM A XP JV RW BN X LN :W NW R N D N JYN RL 2 NJ

S_ _fc_p_ nb[n ch cnm ]oll_hn ilg) iol N_]olmcih KO cm [fl_[^s ][j[ f_ i ^_fcp_lcha g[hs gil_ nb_l[j_onc]
chmcabnm nb[h q_ qiof^ _ [ f_ ni mb_jb_l^ [fih_ ni^[s+ =m mo]b) q_ b[p_ ]bim_h ni j[lnh_l qcnb _rj_lc_h]_^) nij*
nc_l cijb[lg[ ]igj[hc_m fce_ >[s_l) Ni]b_) [h^ C_h_hn_]b ni _rjfil_ chnl[]n[ f_ [h^ l_miol]_*chn_hmcp_ [l_[m i
cifias+ Pb_ e_s [^p[hn[a_m i nb_m_ j[lnh_lmbcjm [l_ nb[n7 %c& q_ [l_ [ f_ ni ^_jfis nb_ N_]olmcih KO ni nolh f[n_hn

p[fo_ chni n[hac f_ p[fo_ ch [l_[m i cifias qb_l_ cn qiof^ _ ]b[ff_hacha il om ni ^i mi [fih_8 %cc& nb_ ]fchc][f
^_p_fijg_hn j[nbm il nb_m_ f[la_ nb_l[j_onc] [l_[m [l_ i n_h l_miol]_*chn_hmcp_ [h^ bcabfs ]igjf_r8 [h^ %ccc& q_
[l_ [ f_ ni f_[lh lig iol ]iff_[ao_m [n nb_m_ nij*nc_l ]igj[hc_m mo]b nb[n cn ]iof^ acp_ om [ ]igj_ncncp_ [^p[hn[a_
ch nb_ ch^omnls ip_l nb_ fiha_l n_lg+ Pbcm mnl[n_as [fmi _g _^m om ch nb_ ^cm]ip_ls jli]_mm i f[la_ jb[lg[]_onc][f
]igj[hc_m [h^ acp_m lcm_ ni [h [fn_lh[ncp_ fiha*n_lg omch_mm gi^_f qb_l_ s q_ _]ig_ [ p[fo_^ j[lnh_l i g[hs
mo]b ]igj[hc_m+ >[m_^ ih biq p[fo_ cm [m]lc _^ []limm iol ch^omnls ni^[s) nbcm gi^_f [fih_ cm hin s_n _[mc f_ ni
g[rcgct_ iol omch_mm cgj[]n+ Diq_p_l) q_ __f nb[n ^o_ ni mbc nm qcnbch nb_ cijb[lg[ ch^omnls nb_l_ cm mig_
jin_hnc[f il nbcm jilncih i iol omch_mm gi^_f ni []]l_n_ hin[ f_ p[fo_ ip_l nb_ fiha*n_lg+
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FJU N 5 R N A XY RN J b 7R OX A YX N D JRWRWP 5J J JWM XMNU

=m b[m __h ^_gihmnl[n_^ ch g[hs inb_l ch^omnlc_m) [ p[fo_ ^lcp_l [h^ ]igj_ncncp_ [^p[hn[a_ ][h _ a_h_l[n_^
lig nb_ ]l_[ncih i [ jlijlc_n[ls ^[n[m_n+ =n N_]olmcih) q_ b[p_ a_h_l[n_^ qb[n q_ _fc_p_ ni _ ih_ i nb_ f[la_mn
cn* il*joljim_) l_f[n[ f_ cifiac][f) ]b_gc][f) [h^ j[nc_hn*]_hnlc] ^[n[m_nm ih A[lnb+ Oj[hhcha gofncjf_ igc]m
n_]bhifiac_m [h^ gil_ nb[h /-- gcffcih ohcko_ _rj_lcg_hnm) nb_ ip_l 2- j_n[ sn_m i ^[n[ nb[n N_]olmcih
a_h_l[n_m) [aal_a[n_m) [h^ chn_al[n_m b[m nb_ oh^[g_hn[f joljim_ i _cha om_^ ni nl[ch g[]bch_ f_[lhcha
gi^_fm+ Pblioab chn_hmcp_ chn_lh[f qile) N_]olmcih om_m nbcm ^[n[ [h^ iol iqh gi^_fm) [failcnbgm) [h^ mi nq[l_ ni
[^p[h]_ iol iqh chn_lh[f jcj_fch_ i g_^c]ch_m %R[fo_ lcp_l .& [m q_ff [m ch j[lnh_lmbcj qcnb iol ]iff[ il[nilm ni
[^p[h]_ [^^cncih[f ^cm]ip_ls jlial[gm %R[fo_ lcp_l /&+ =m iol c_f^ ch]l_[mchafs l_]iahct_m nb_ jin_hnc[f il [
n_]bhifias*^lcp_h l_pifoncih ch ^loa ^cm]ip_ls) iol ^[n[ b[m ch]l_[mcha jin_hnc[f ni ^lcp_ p[fo_ ^cl_]nfs+ S_
ch]l_[mchafs m__ nb_ jin_hnc[f ni fc]_hm_ m_f_]n gi^_fm [h^ mo m_nm i iol ^[n[ ni [ aliqcha ohcp_lm_ i
]iff[ il[nilm il qbc]b chn_lh[f _ ilnm qiof^ _ gchcg[f) on p[fo_ ]iof^ _ mcahc c][hn+

3VTWL P P L HUK HWL HUK 4PMML LU PH PVU

Pb_l_ [l_ [ _q e_s []nilm nb[n ^c _l_hnc[n_ N_]olmcih lig inb_l n_]bhifias*_h[ f_^ ^loa ^cm]ip_ls ]igj[hc_m+

.+ N_]olmcih oncfct_m Tal U b_bZl% V[X fgel% TaW cTg Xag&VXage V cebce XgTel WTgTfXgf TaW bWh_Te
gbb_f ni ch^omnlc[fct_ ^loa ^cm]ip_ls) qbcf_ gimn inb_l ]igj_ncnil ]igj[hc_m l_fs ih [ jichn mifoncih ni mifp_
ih_ cgjiln[hn mn_j ch ^loa ^cm]ip_ls+ S_ l_]iahct_ nb[n ^loa ^cm]ip_ls cm g[^_ oj i g[hs mn_jm) [h^ [
jichn mifoncih cm chmo c]c_hn ni a_h_l[n_ _ c]c_h]c_m []limm nb_ _hncl_ jli]_mm+ Pi ^_]i^_ cifias) q_ gomn
]ihmnlo]n [ off*mn[]e n_]bhifias jf[n ilg ][j[ f_ i chn_al[ncha [h^ ch^omnlc[fctcha g[hs ]igjf_r
qile fiqm+ Eh j[ln) N_]olmcih m HKSA %HHI*Kl]b_mnl[n_^ Sile fiq Ahach_& cm [ h[nol[f jlial_mmcih i
qile fiq [onig[ncih+ Eh nb_ onol_) q_ _fc_p_ nb_ N_]olmcih KO qcff [fmi oncfct_ f[la_ jijof[ncih a_h_nc]m
^[n[m_nm [h^ ^[n[ lig j[s_l [h^ b_[fnb][l_ msmn_gm ni ^lcp_ al_[n_l _ c]c_h]c_m [h^ gil_ jl_]cmcih
g_^c]ch_ mifoncihm il j[nc_hnm+

/+ N_]olmcih chn_al[n_m jXg&_TU TaW Wel&_TU VTcTU _ g Xf a&[bhfX ni ]l_[n_ [ pclnoiom ]s]f_ i cn_l[ncih+ Bcn*
il*joljim_ q_n*f[ _rj_lcg_hn[f ^[n[ [l_ nl[hmf[n_^ s ^ls*f[ ^cacn[f niifm chni RW RURLX bsjinb_m_m [h^
n_mn[ f_ jl_^c]ncihm) qbc]b ch nolh a_h_l[n_m gil_ q_n*f[ ^[n[ lig qbc]b cgjlip_^ jl_^c]ncihm ][h _
g[^_+ N_]olmcih cm q_ff jimcncih_^ ]igj[l_^ ni ]igj[hc_m i [ mcgcf[l mn[a_ _cnb_l i]om_^ gil_
mj_]c c][ffs ih nb_ q_n*f[ ihfs %nl[^cncih[f cin_]b il jb[lg[ ]igj[hc_m& il ^ls*f[ ihfs %]igj[hc_m []cha
l[jc^fs ]iggi^cnct_^ [failcnbgm [h^ [ ]b[ff_ha_ ^c _l_hnc[ncha ih hih*jlijlc_n[ls ^[n[&+

0+ N_]olmcih b[m []bc_p_^ [ f Za Y VTag fVT_X qcnb l_mj_]n ni cnm m]c_hnc c]) n_]bhifiac][f) [h^ omch_mm
_h^_[pilm+ Scnb cp_ ]fchc][f*mn[a_ jlial[gm) [h _r]cncha jl_]fchc][f jcj_fch_) nqi i nb_ f[la_mn ^cm]ip_ls
j[lnh_lmbcjm ch nb_ cijb[lg[ ch^omnls qcnb Ni]b_,C_h_hn_]b [h^ >[s_l) [h^ nbl__ n_]bhifias* i]om_^
j[lnh_lmbcjm) N_]olmcih b[m []bc_p_^ [ m][f_) f_p_f i chn_al[ncih) [h^ mn[a_ nb[n _q inb_l P_]b>ci
]igj[hc_m b[p_+

J[X HXVhef ba EI

Pb_ ]l_[ncih i pclnoiom ]s]f_m i jbsmc][f _rj_lcg_hnm [h^ RW RURLX gi^_fm b[m __h [ ]igj_ncncp_ [^p[hn[a_ il
f_[^_lm ch g[hs ch^omnlc_m ionmc^_ i cijb[lg[+ Eh ^loa ^cm]ip_ls) pclnoiom ]s]f_m i _rj_lcg_hn[ncih %q_n*f[
[mm[sm& [h^ g[]bch_ f_[lhcha %^ls*f[ jl_^c]ncihm& cm [h [jjli[]b ni _ c]c_hnfs g[jjcha [h^ h[pca[ncha cifias [h^
]b_gcmnls [n ohj[l[ff_f_^ m][f_ [h^ _ c]c_h]s+ ?lcnc][ffs) s ]fim_fs chn_al[ncha nb_ q_n*f[ [h^ ^ls*f[ ch [h cn_l[ncp_
g[hh_l) ih_ ][h ]l_[n_ ]s]f_m i pclnoiom f_[lhcha) qb_l_ f[la_ cn* il*joljim_ q_n*f[ ^[n[m_nm mojjiln _nn_l RW
RURLX gi^_f a_h_l[ncih [h^ _h[ f_ gil_ i]om_^ onol_ q_n*f[ _rj_lcg_hnm+
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ZheX 1' HXVhef baqf i eghbhf VlV_X bY jXg&_TU TaW Wel&_TU' %.& Lli cf_ cifiac][f [h^ ]b_gc][f msmn_gm omcha [onig[ncih ni
m][f_ [ mg[ff hog _l i ^[n[*lc]b [mm[sm) ch]fo^cha jb_higc]m) nl[hm]lcjnigc]m) EhRcpigc]m) [h^ = IA ni a_h_l[n_ g[mmcp_)
bcab ko[fcns _gjclc][f ^[n[8 %/& [aal_a[n_ [h^ [h[fst_ nb_ l_mofn[hn ^[n[ omcha [ p[lc_ns i ch*biom_ mi nq[l_ niifm8 [h^ %0& g[j
[h^ h[pca[n_ f_p_l[acha jlijlc_n[ls mi nq[l_ niifm ni ch _l l_f[ncihmbcjm _nq__h cifias [h^ ]b_gcmnls+ Pb_m_ ch _ll_^
l_f[ncihmbcjm m_lp_ [m nb_ [mcm i iol [ cfcns ni jl_^c]n biq ni h[pca[n_ _nq__h cifiac][f mn[n_m omcha ]b_gc][f il cifiac][f
j_lnol [ncihm) qbc]b q_ ][h nb_h p[fc^[n_ ch iol [onig[n_^ f[ il[nilc_m) ]igjf_ncha [ pclnoiom ]s]f_ i f_[lhcha [h^ cn_l[ncih+

Pb_ N_]olmcih KO cm ]igjim_^ i g[hs q_n [h^ ^ls*f[ gi^of_m+ A[]b gi^of_ cm inb [ ][j[ cfcns [m q_ff [m [ m_n
i mn[h^[l^ct_^ qile fiqm nb[n b[p_ __h m][f_^ [h^ [onig[n_^) ch mig_ ][m_m) ni [ p_ls bcab ^_al__+ Eh il^_l ni
^lcp_ al_[n_l _ c]c_h]s) nb_m_ gi^of_m b[p_ __h ch^omnlc[fct_^ mi nb[n nb_s ][h _ jfoaa_^ chni ^loa ^cm]ip_ls [h^
^_p_fijg_hn []ncpcnc_m l_f[n_^ ni inb iol chn_lh[f jcj_fch_ [m q_ff [m f[la_ jb[lg[ j[lnh_lmbcjm+ ?ihh_]ncha
mn[h^[l^ct_^ qile fiqm nia_nb_l ][h _ nbioabn i fce_ gi^of[l jlial[ggcha on ch [ cifiac][f [h^ ]b_gc][f
]ihn_rn+ Pb_ a_h_l[f ]ihh_]n_^ gi^of[l l[g_qile il ][llscha ion ch^omnlc[fct_^) oh c[m_^ ^loa ^cm]ip_ls [h^
^_p_fijg_hn cm nb_ N_]olmcih KO+
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ZheX 2' J[X HXVhef ba EI f Vb cbfXW bY Tal jXg& TaW Wel&_TU bWh_Xf g[Tg VTa UX VbaaXVgXW gb VTeel bhg
aWhfge T_ mXW% haU TfXW WehZ W fVbiXel TaW WXiX_bc Xag' A[]b gi^of_ cm inb [ ][j[ cfcns [m q_ff [m [ m_n i mn[h^[l^ct_^
qile fiqm nb[n b[p_ __h m][f_^ [h^ [onig[n_^) ch mig_ ][m_m) ni [ p_ls bcab ^_al__+

ZheX )' J[X HXVhef ba EI f XTag gb aWhfge T_ mX g[X WehZ W fVbiXel TaW WXiX_bc Xag cebVXff g[ebhZ[ h_g c_X
VlV_Xf bY _XTea aZ TaW gXeTg ba' Pb_ N_]olmcih KO cm ocfn ih cifiac][ffs h[ncp_ ]s]f_m i q_n*f[ [h^ ^ls*f[ gi^of_m
f_p_l[acha jb_higc]m) nl[hm]lcjnigc]m [h^ EhRcpigc]m ni ^lcp_ ^cm]ip_ls [h^ p[fc^[ncih i n[la_nm [h^ ]igjioh^m) qbcf_
]b_gc][ffs h[ncp_ ]s]f_m i jl_^c]ncp_ = IA ^lcp_ ijncgct[ncih i p[fc^[n_^ bcnm niq[l^m ^_p_fijg_hn ][h^c^[n_m mocn[ f_ il
bog[h ]fchc][f nlc[fm+

FL HI  ?O P HS

Eh il^_l ni ]l_[n_ f[la_ [h^ l_f[n[ f_ ^[n[m_nm) mn[h^[l^ct[ncih [h^ m][f_ [l_ nqi ]lcnc][f l_kocl_g_hnm nb[n ][h _
_mn []bc_p_^ nblioab [onig[ncih+ On[h^[l^ct[ncih g_[hm nb[n nb_ _rj_lcg_hn cm _r_]on_^ ]ihmcmn_hnfs _p_ls ncg_)

^[s [ n_l ^[s) s_[l [ n_l s_[l * [h^ nb[n [hs ^_pc[ncihm ][h _ ^_n_]n_^) nl[]e_^) [h^ ko[hnc c_^+ En chpifp_m
g_nc]ofiom g_n[^[n[ ]iff_]ncih) jlimj_]ncp_,l_nlimj_]ncp_ _rj_lcg_hn _r_]oncih [h[fsmcm) mn[h^[l^ l_mofnm mnil[a_)
ko[hncn[ncp_ ko[fcns ]ihnlif [h^ gil_+ =n nb_ m[g_ ncg_) g[mmcp_ m][f_) qcnb gcffcihm i _rj_lcg_hnm _r_]on_^ j_l
q__e) l_kocl_m _r_]oncih i gofnc*mn_j [mm[sm jli]_mm_^ l[jc^fs [h^ ch [ ncabnfs il]b_mnl[n_^ g[hh_l+ Pbcm
]ig ch[ncih i jl_]cm_ l_j_ncncih) bcab mj__^ [h^ g[mmcp_ pifog_m [pilm l_fscha ih li inm ip_l bcabfs nl[ch_^
m]c_hncmnm) qbim_ ncg_ cm _nn_l mj_hn ih ]ihn_rn*mj_]c c] jli f_gm+ Eh [^^cncih) [onig[ncih i bcab*^cg_hmcih[f
_rj_lcg_hn l_[^ionm [n m][f_ _h[ f_m ]imn l_^o]ncihm ch nb_ f[la_ bcab*^cg_hmcih[f ^cacn[f ^[n[m_nm nb[n ][h
oh^_ljch ni^[s m ]onncha*_^a_ ijjilnohcnc_m ch g[]bch_ f_[lhcha+
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[n[ oncfct_^ s nb_ N_]olmcih KO mj[hm mn[chcha [h^ gofnc*ncg_jichn fcp_*]_ff jb_higc]m % lcabn c_f^&)
nl[hm]lcjnigc]m) jlin_igc]m) EhRcpigc]m) = IA [mm[sm) [m q_ff [m jl_^c]n_^ jlin_ch*fca[h^ l_f[ncihmbcjm+ N_]olmcih
[fmi b[m [ jbsmc][f fc l[ls i ip_l .+4 gcffcih ]igjioh^m) ch]fo^cha ip_l . gcffcih h_q ]b_gc][f _hncns %J?A& mn[lncha
jichn mo mn[h]_m) [ f[la_ fc l[ls i ehiqh ]b_gc][f _hncnc_m qbc]b ][h m_lp_ [m aoc^_jimnm) [h^ gil_ nb[h 2--)---
]igjioh^m _fihacha ni iol ]iff[ il[nilm+ Bolnb_l) N_]olmcih b[m a_h_l[n_^ [ ]omnig qbif_*a_hig_ [ll[s_^
?NEOLN aoc^_ fc l[ls+ Pia_nb_l) nb_m_ niifm [ffiq N_]olmcih ni _rjfil_ gcffcihm i ^c _l_hn cifiac][f j_lnol [ncihm
ch iol iqh q_n f[ m+ S_ b[p_ _r_]on_^ ip_l /-- gcffcih jb_higc]m [h^ ip_l 4--)--- qbif_ nl[hm]lcjnigc]m
_rj_lcg_hnm []limm ^c _l_hn cifiac][f [h^ ]b_gc][f ]ihn_rnm ch gofncjf_ bog[h ]_ff nsj_m+ Eh /-/0) qcnb nb_
]igjf_ncih i iol [onig[n_^ ILG gi^of_) q_ b[p_ hiq ]ih^o]n_^ n_hm i nbiom[h^m i = IA _rj_lcg_hnm+ Kol
ncmmo_ ]ofnol_ []cfcns b[m m][f_^ nb_ jli^o]ncih i ip_l 2- bog[h ]_ff nsj_m [h^ b[m [fmi _h[ f_^ qile [n m][f_ ch
]i*]ofnol_m [h^ ]igjf_r cLO?*^_lcp_^ ]_ff nsj_m+ Och]_ /-//) il _r[gjf_) N_]olmcih a_h_l[n_^ gil_ nb[h . nlcffcih
bcLO?*^_lcp_^ h_olih[f ]_ffm il iol j[lnh_l_^ qile qcnb Ni]b_ [h^ C_h_hn_]b * [ m][f_ []bc_p_^ s _q inb_l
]igj[hc_m ch nb_ qilf^+

ZheX ' : iXefX WTgTfXgf hg _ mXW Ul g[X HXVhef ba EI TeX [ Z[_l Vb c_X XagTel TaW TWW hfXYh_ VbagXkg% _ X g[X
W YYXeXag _TlXef bY W Z gT_ Tcf bY ;Teg[' Iofncjf_ ^[n[ gi^[fcnc_m b_fj c^_hnc s ]ihh_]ncihm qcnbch [h^ _nq__h f[s_lm ni _h[ f_
^_]i^cha cifias [n m][f_+

2 XVJ RXW

Sbcf_ q_ ^i hin ]ihmc^_l iolm_fp_m ni _ b[l^q[l_ chhip[nilm) q_ b[p_ f_p_l[a_^ [ mcahc c][hn n_[g i [onig[ncih
m]c_hncmnm ni [mm_g f_ [h^ msh]blihct_ [^p[h]_^ on qc^_fs*[p[cf[ f_ li inc] ]igjih_hnm) mo]b [m fckoc^
^cmj_hm_lm) jf[n_ q[mb_lm) ch]o [ncih mn[ncihm) [onig[n_^ DLH?) g[mm mj_]nlig_nls [h^ [onig[n_^ gc]lim]ijs
][g_l[ msmn_gm) ni _ c]c_hnfs _r_]on_ gcffcihm i _rj_lcg_hnm j_l q__e []limm [ p[lc_ns i ^[n[*lc]b ionjonm qcnb
ihfs [ mg[ff n_[g ip_lm__cha nb_ jli]_mm [n [hs acp_h ncg_+ Pb_m_ li inc] msmn_gm [l_ gi^of[l s ^_mcah [h^
_[mcfs ]ih caol[ f_ ni [ffiq om ni ]l_[n_ ]igjf_r [h^ p[lc[ f_ qile fiqm+ Bolnb_lgil_) q_ b[p_ l_]_hnfs
ij_l[ncih[fct_^ [ offs chn_al[n_^ msmn_g nb[n jli]_mm_m jf[n_m ]ihnchoiomfs nblioab [ff mn_jm ch iol jlcg[ls
_rj_lcg_hn[f qile fiqm+ Pbcm offs chn_al[n_^ msmn_g cm chn_lij_l[ f_ qcnb nb_ _rcmncha [n]b jli]_mmcha qile ]_ffm
on jlipc^_m al_[n_l q[fe*[q[s ncg_ il iol ij_l[nilm [h^ al_[n_l nblioabjon ch [ mg[ff_l iinjlchn+

 

/.



ZheX ' Ehe [ Z[&g[ebhZ[chg Thgb Tg ba c_TgYbe f T X bhe _TUf _bb beX _ X fbc[ fg VTgXW TahYTVghe aZ
YTV _ g Xf g[Ta U b_bZl H : _TUbeTgbe Xf' Kol bcab nblioabjon jb_higc]m jf[n ilg %nij& ][h _r_]on_ oj ni /+/ gcffcih
_rj_lcg_hnm _[]b q__e qcnb bcab ko[fcns ni _h[ f_ ^iqhmnl_[g [h[fsm_m+ S_ [l_ ch]l_[mchafs [onig[ncha g[hs inb_l i iol
[mm[sm [n N_]olmcih+

4NUU 4 U N JWM 4NUU 5ROON NW RJ RXW DXXU

S_ b[p_ ocfn [ mn[n_*i *nb_*[ln ]_ff ]ofnol_ []cfcns ni ]ihmcmn_hnfs jli^o]_ bcab*ko[fcns) jlcg[ls g[gg[fc[h ]_ffm)
mo]b [m p_ch) ec^h_s) foha) fcp_l) mech [h^ cggoh_ ]_ff mo m_nm) [m q_ff [m mn_g ]_ff*^_lcp_^ [h^ ][h]_l ]_ff fch_m+ Eh
nin[f) ip_l 2- ]_ff nsj_m b[p_ __h ih i[l^_^ ni iol bcab*nblioabjon ^cm]ip_ls msmn_gm+ Eh /-//) q_ al_[nfs
_rj[h^_^ iol ]_ff ]ofnol_ []cfcns iinjlchn ni j_l ilg qile omcha bog[h ch^o]_^ jfolcjin_hn mn_g ]_ff %bcLO?& fch_m+
Oj_]c c][ffs) q_ b[p_ ^_p_fij_^ jlini]ifm omcha ?NEOLN a_hig_ _^cncha n_]bhifiac_m ni a_h_l[n_ ehi]e*ion il
ehi]e*ch fch_m+ S_ b[p_ ^_p_fij_^ jlini]ifm ni ^c _l_hnc[n_ bcLO?m chni m_p_l[f ^cmnch]n ]_ff nsj_m omcha 0 [h^ /
^c _l_hnc[ncih g_nbi^m+ Bolnb_lgil_) q_ b[p_ ^_p_fij_^ chn_lh[f ][j[ cfcnc_m ni ]b[l[]n_lct_ nb_m_ ]_ffm omcha
mn[h^[l^ct_^ [h^ j[lnfs [onig[n_^ g_nbi^m+ H[mnfs) q_ b[p_ ^_p_fij_^ [ m][f[ f_ jf[n ilg ni jli^o]_ 2-*.--
cffcih ]_ffm i chn_l_mn j_l q__e [h^ ]lsijl_m_lp_ ]_ffm ch [mm[s*l_[^s lit_h ilg[n+ Och]_ /-//) iol n_[g

jli^o]_^ ip_l . nlcffcih bcLO?*^_lcp_^ ]_ffm i chn_l_mn ni mojjiln p[lciom ihaicha jlid_]nm+

 

//



ZheX ,' LTe bhf VX__f Zebja Tg fVT_X Ybe c[Xab Vf TffTlf a&[bhfX Ul HXVhef ba' Pb_m_ ]_ffm l_jl_m_hn [ p[lc_ns i
cLO?*^_lcp_^ h_olih[f ]_ff nsj_m ni mojjiln iol h_olim]c_h]_ l_m_[l]b+

A NWXVRL

?_ffof[l giljbifias cm [ bifcmnc] g_[mol_ i ]_ffof[l mn[n_ nb[n chn_al[n_m ]b[ha_m lig oh^_lfscha f[s_lm i ]_ff
cifias) ch]fo^cha a_h_ _rjl_mmcih) jlin_ch jli^o]ncih [h^ gi^c c][ncih [h^ ]_ff mcah[fcha) chni [ mchaf_) jiq_l of

l_[^ion+ Eg[a_* [m_^ *igc]m ][h _ nqi ni iol il^_lm i g[ahcno^_ gil_ ^[n[*^_hm_ j_l ^iff[l nb[h inb_l *igc]m
^[n[m_nm nb[n i]om ih nb_m_ gil_ jlircg[f l_[^ionm) _h[ fcha om ni a_h_l[n_ [l gil_ ^[n[ j_l ^iff[l mj_hn ni
ch ilg iol ^loa ^cm]ip_ls _ ilnm+ S_ ]oll_hnfs a_h_l[n_ oj ni .0+/ gcffcih cg[a_m il ..- n_l[ sn_m i h_q ^[n[ j_l
q__e []limm oj ni /+/ gcffcih _rj_lcg_hnm+ Kol jb_higc]m [jjli[]b ocf^m ih nb_ l_]_hn _rjfimcih i jiq_l of
]igjon_l pcmcih [h^ IH [jjli[]b_m ^lcp_h s nb_ n_]bhifias ch^omnls ip_l nb_ f[mn ^_][^_+ Ii^_lh IH niifm ][h
_ nl[ch_^ ni c^_hnc s nb_ gimn m[fc_hn _[nol_m i cg[a_m qcnbion l_fscha ih [hs jl_*m_f_]n_^) ^cm_[m_*mj_]c c]

mo d_]n g[nn_l _rj_lncm_) _p_h c nb_m_ _[nol_m [l_ cgj_l]_jnc f_ ni nb_ bog[h _s_+ Qmcha nb_m_ niifm) q_ ][h
][jnol_ nb_ [aal_a[n_ ]_ffof[l l_mjihm_ ch^o]_^ s [ ^cm_[m_*][omcha j_lnol [ncih il nb_l[j_onc] [h^ ko[hnc s
nb_m_ ]b[ha_m ch [h oh c[m_^ g[hh_l) l__cha om lig bog[h c[m+ Eh ]ihnl[mn) nl[^cncih[f ^loa ^cm]ip_ls l_fc_m ih
jl_mogjncp_ n[la_n bsjinb_m_m [h^ _mjie_ cifiac][f mcah[fcha [mm[sm nb[n ihfs ][jnol_ h[lliq) jl_*^_n_lgch_^
cifias [h^ nbom fcgcn nb_ m]ij_ i cifiac][f _rjfil[ncih+

ZheX -' 7 (CB bWX_f VTa WXgXVg VX__h_Te c[XabglcXf g[Tg TeX aW fg aZh f[TU_X gb g[X [h Ta XlX'Iimn giljbifiac][f
^c _l_h]_m qcnbch iol cg[a_m [l_ nii mo nf_ il nb_ bog[h _s_ ni ^_n_]n) on =E gi^_fm fce_ Lb_hig*. ^_jfis_^ ch iol N_]olmcih
KO ][h l_[^cfs ^cmnchaocmb _nq__h nb_g+ Pb_ b_[ng[j i mcgcf[lcnc_m mbiqh b_l_ _nq__h f_[lh_^ _g _^^cham i nb_m_ cg[a_m
mbiqm ]f_[l m_j[l[ncih qb_l_ _p_h q_ff*nl[ch_^ ]_ff cifiacmnm il j[nbifiacmnm qiof^ _ b[l^*jl_mm_^ ni ^_m]lc _ ]ihmcmn_hn
^c _l_h]_m+

Eg[acha ^[n[ nb[n q_ a_h_l[n_ ][h _ li[^fs [h^ ]ihmcmn_hnfs om_^ []limm p[lciom cifiac][f [h^ ]b_gc][f
]ihn_rnm ni ]l_[n_ p[mn) l_f[n[ f_ ^[n[m_nm l[nb_l nb[h ]l_[ncha ^[n[ cmf[h^m i ]omnig ih_*i cg[acha l_[^ionm+
Ll_pciomfs) gimn i iol jb_higc]m ^[n[ ]ihmcmn_^ i foil_m]_hn gc]lim]ijs cg[a_m nb[n ][jnol_ ]igjimcn_
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]b[ha_m ch ]_ffof[l giljbifias+ Pbcm jlini]if) ]ihmcmncha i mcr mo ]_ffof[l ^s_m cg[a_^ ch mcr ^c _l_hn ]b[hh_fm)
b[m __h ijncgct_^ ni ][jnol_ [ qc^_ [ll[s i cifias []limm h_[lfs [hs [^b_l_hn bog[h ]_ff nsj_ nb[n ][h _
]ofnol_^ [h^ j_lnol _^ ch f[ il[nils ]ih^cncihm+ Eh /-/0) q_ _rj[h^_^ biq q_ a[nb_l jb_higc]m ^[n[ [h^ mn[ln_^
][jnolcha ^sh[gc] ncg_jichn ch ilg[ncih lig iol ]_ffm nblioabion [h [mm[s omcha lcabn c_f^ cg[acha+ Pbcm
n_]bhcko_ i _lm nb_ _h_ cn i _cha [ f_ ni ][jnol_ ^[n[ qcnbch nb_ m[g_ q_ff ip_l ncg_ [h^ []limm [mm[sm %_+a+) q_
][h ][jnol_ [ nl[hm]lcjnigc] _h^jichn lig nb_ m[g_ _rj_lcg_hn[f q_ff ch qbc]b q_ cg[a_^ ]_ffm ip_l ncg_ [ n_l [
j_lnol [ncih i chn_l_mn&+ >lcabn c_f^ cg[acha) qbc]b ch]l_[mchafs ]igjlcm_m iol jb_higc]m _rj_lcg_hnm) _h[ f_m
[mn_l) gil_ ]imn*_ _]ncp_ cg[a_ [h[fsmcm []limm gofncjf_ ncg_jichnm [h^ gi^[fcnc_m+ Scnb nb_m_ li[^fs [jjfc][ f_
[jjli[]b_m) q_ ][h ][jnol_ nb_ _ _]nm i [ qc^_ l[ha_ i cifiac][f [h^ jb[lg[]ifiac][f jb_hig_h[ i chn_l_mn)
ch]fo^cha jb_hinsjc] ]b[ha_m ch^o]_^ s mg[ff gif_]of_m) a_h_nc] a[ch* [h^ fimm*i * oh]ncih) nirchm) m_]l_n_^
[]nilm) ]sniech_m) ch _]nciom [a_hnm) il [hs ]ig ch[ncih i nb_ [ ip_+

ZheX .' 7 VX__h_Te TZX _XiXeTZ aZ bhe Y_hbeXfVXag fgT a aZ cebgbVb_ _XYg$ Vb cTeXW gb T Ue Z[gY X_W VX__h_Te TZX
e Z[g$% Ubg[ bY j[ V[ VTcgheX h_g c_X _XiX_f bY aYbe Tg ba TUbhg g[X VX__h_Te fgTgX' >lcabn c_f^ cg[acha) qbc]b ch]l_[mchafs
]igjlcm_m iol jb_higc]m _rj_lcg_hnm) _h[ f_m [mn_l) gil_ ]imn*_ _]ncp_ cg[a_ [h[fsmcm []limm gofncjf_ ncg_jichnm [h^
gi^[fcnc_m+

ZheX /' CTcf TWX j g[ c[Xab Vf WTgT Yeb Ubg[ 9X__ FT ag TaW 8e Z[gY X_W gXV[a dhXf WX bafgeTgX [ Z[_l f _Te
eXfh_gf' D_[ng[jm l_p_[f l_f[ncihmbcjm _nq__h a_h_m nb[n mj[h [ qc^_ p[lc_ns i q_ff*^i]og_hn_^ ]_ffof[l msmn_gm+
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D JW L RY XVRL

S_ b[p_ ^_p_fij_^ [h ch*biom_ nl[hm]lcjnigc]m f[ il[nils jf[n ilg) ]igjf_n_ qcnb q[fe oj [onig[ncih [h^ jomb
onnih ^cacn[f ^[n[ jli]_mmcha) ][j[ f_ i jli cfcha oj ni /2)--- m[gjf_m j_l q__e ]ip_lcha _rjl_mmcih i h_[lfs

/-)--- a_h_m lig m[gjf_m ^l[qh lig [hs i iol cifiac][f gi^of_m+ =n nb_ _h^ i /-/0) q_ b[^ f_p_l[a_^ iol
nl[hm]lcjnigc]m jf[n ilg ni m_ko_h]_ ip_l 4--)--- ch^cpc^o[f nl[hm]lcjnig_ m[gjf_m ni cgjlip_ iol cifiac][f
oh^_lmn[h^cha i g[hs i iol jlial[gm [h^ ni _ach ni ]l_[n_ [hinb_l f[s_l i ilnbiaih[f cifiac][f g[jjcha ^[n[
ni ]igjf_g_hn iol jb_higc]m g[jjcha ^[n[+ Eh /-/1) q_ chn_h^ ni olnb_l m][f_ [h^ [onig[n_ nbcm ][j[]cns ni
_h[ f_ gil_ bcnm c^_hnc c_^ lig iol jb_higc]m jf[n ilg ni _ ]ih clg_^ omcha [h ilnbiaih[f) nl[hm]lcjnigc]
l_[^ion [m j[ln i iol ch^omnlc[fct_^ jlial[g a_h_l[ncih qile fiqm [h^ q_ _rj_]n ni _ [ f_ ni [jjli[]b qbif_*
a_hig_ m][f_ g[jjcha ch nbcm ^[n[*f[s_l [m q_ff+ Pbcm [jjli[]b i ]ig chcha bcab ^cg_hmcih[f) f[la_ m][f_ ^[n[
f[s_lm lig nb_ N_]olmcih KO) []limm jb_higc]m [h^ nl[hm]lcjnigc]m [ffiqm om ni ch]l_[m_ iol ]ih c^_h]_ [lioh^
qbc]b chmcabnm ni jlcilcnct_ il m]c_hncmn iffiq*oj) qbcf_ [n nb_ m[g_ ncg_ gchcgctcha ]imn [h^ bog[h _ iln+ Ocgcf[l ni
biq q_ m][f_^ nl[hm]lcjnigc]m ni ]igjf_g_hn jb_higc]m) q_ _rj_]n ni m][f_ [^^cncih[f ^[n[ nsj_m fce_ jlin_igc]m)
g_n[ ifigc]m) fcjc^igc]m) [h^ inb_lm+

ZheX 0' HXVhef ba hg _ mXf Ta TWTcgXW geTafVe cgb V XkcXe XagT_ cebVXff gb _XiXeTZX aWhfgel&fgTaWTeW
fXdhXaV aZ flfgX f Tg iTfg_l eXWhVXW Vbfg cXe fT c_X'

:WFR XVRL

:W R X mno^c_m [l_ [h cgjiln[hn niif il [mm_mmcha _ c][]s [h^ m[ _ns i [ ]igjioh^ qcnbch nb_ ]ihn_rn i [
]igjf_n_) ]igjf_r qbif_*ila[hcmg msmn_g+ Hce_ inb_l mn_jm ch nb_ ^loa ^cm]ip_ls [h^ ^_p_fijg_hn jli]_mm)
]ihp_hncih[f RW R X mno^c_m [l_ l[oabn qcnb bog[h c[m [h^ fcgcn_^ ch nb_ jimn*mno^s _h^jichnm nb[n nb_s g_[mol_+
Qmcha iol Eh Rcpi [n[ ?iff_]ncih Eh l[mnlo]nol_ %qbc]b q_ ][ff EhRcpigc]m&) q_ ][h ]iff_]n gil_ bifcmnc]
g_[mol_g_hnm i [h ch^cpc^o[f [hcg[f m _b[pcil [h^ jbsmcifiac][f mn[n_ omcha ]ihnchoiom pc^_i __^m [h^ m_hmil
n_]bhifias %_+a+) n_gj_l[nol_&) molp_cffcha [hcg[fm ohchn_llojn_^ ch nb_cl big_ _hpclihg_hn [h^ [h[fstcha l_[^ionm
fcp_ nblioabion mno^c_m ch jlial_mm []limm ^[sm) q__em) il _p_h gihnbm+

Eh /-/0) iol cacn[f Rcp[lcog ]ihmcmn_^ i ip_l ih_*nbiom[h^ ^cacn[f giom_ ][a_ ohcnm+ Pb_m_ mojjiln ^cacn[f
nif_l[ cfcns mno^c_m) qbc]b [ffiq om ni c^_hnc s jb_hinsjc] l_mjihm_m ohcko_ ni ^c _l_hn gi^_m i nirc]cns [h^
jlcilcnct_ qbc]b ]igjioh^m [h^ ^im_m mbiof^ _ om_^ ch _ c][]s mno^c_m+ S_ [fmi ]ih^o]n EhRcpigc] _ c][]s
mno^c_m ni _p[fo[n_ nl_[ng_hn _ _]nm _[lfs [m_^ ih qbif_*[hcg[f ^cacn[f i m_lp[ncihm+ S_ b[p_ [fmi chcnc[n_^ nb_
_rj[hmcih i iol EhRcpigc]m nif_l[ cfcns mno^c_m chni l[nm ni f_p_l[a_ nb_ [^p[hn[a_m i qbif_*[hcg[f ^cacn[f
i m_lp[ncihm il _rjfil[nils hih*CHL nirc]ifias mno^c_m+
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ZheX 1' Ehe cebce XgTel% fVT_TU_X I Teg >bhf aZ IlfgX Ybe PU P V fghW Xf Thgb Tg VT__l Vb__XVgf TaW TaT_lmXf i WXb
TaW fXafbe WTgT Yeb T__ VTZXf Vbag ahbhf_l'

25 5J J

Eh /-/0 N_]olmcih m ]omnig* ocfn bcab*nblioabjon li inc] = IA _rj_lcg_hn[ncih jf[n ilg _hn_l_^ jli^o]ncih+ Dcab
ko[fcns) l_jli^o]c f_ ^[n[ cm _p[fo[n_^ [a[chmn [ lcailiomfs ^_mcah_^ m_n i mn[h^[l^ ]ihnlifm [h^ M? g_nlc]m ni
_hmol_ ^[n[ ko[fcns+ Pbcm ^[n[ cm ch]fo^_^ ch iol q[l_biomcha msmn_g nb[n ]ihh_]nm _rj_lcg_hn[f ^[n[+ S_ qcff _
^_jfischa nbcm [mn*aliqcha ^[n[m_n ni ocf^ jl_^c]ncp_ gi^_fm il nb_ gc]limig[f mn[ cfcns) jf[mg[ jlin_ch ch^cha)
gc]limig[f jlin_ch ch^cha [h^ j[mmcp_ j_lg_[ cfcns ion]ig_m+ Pb_m_ jl_^c]ncp_ gi^_fm [cg ni ofncg[n_fs jlcilcnct_
nb_ []kocmcncih i bcab*ko[fcns ]igjioh^m chni nb_ N_]olmcih ]iff_]ncih ni []]_f_l[n_ iol jlial[gm+ S_ b[p_ [fmi
ocfn [h [h[fsnc][f f[ il[nils _kocjj_^ qcnb mn[n_*i *nb_*[ln fckoc^ ]blig[nial[jbs*g[mm mj_]nlig_nls _kocjg_hn+

Kol [h[fsnc][f ]b_gcmnls n_[g mojjilnm qile nblioabion nb_ fc _]s]f_ i iol jlial[gm) ch]fo^cha [mm_mmcha
]igjioh^ c^_hncns [h^ jolcns il ko[fcns ]ihnlif) ci[h[fsmcm i ]igjioh^ ]ih]_hnl[ncih ch jf[mg[ [h^ ncmmo_
m[gjf_m lig RW R X mno^c_m) [h^ cig[le_l c^_hnc c][ncih [h^ p[fc^[ncih []ncpcnc_m ch mojjiln i jl_]fchc][f [h^
]fchc][f nl[hmf[ncih[f _ ilnm+

ZheX 2' HXVhef baqf Thgb TgXW :CFA bWh_X T__bjf Ybe Thgb TgXW TffTl XkXVhg ba TVebff c_Tf T cebgX a U aW aZ%
Vebfb T_ fgTU _ gl TaW VX__ cXe XTU _ gl fghW Xf Tg fVT_X TaW a Ubg[ [h Ta TaW ebWXag VX__f gb TWiTaVX cebZeT f

j[ _X ZXaXeTg aZ fgTgX&bY&g[X&Teg geT a aZ WTgT Ybe CB TaW 7 T_Zbe g[ WXiX_bc Xag' Pb_ msmn_g b[m __h ^_mcah_^ ni
jin_hnc[ffs [^^ h_q gi^of_m chni nb_ [onig[n_^ qile fiq) mo]b [m [^^cncih[f RW R X [ miljncih) ^cmnlc oncih) g_n[ ifcmg)
_r]l_ncih) [h^ nirc]cns %= IAP& n_mncha'
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4 NVR b

Kol ch*biom_ ]b_gcmnls niifm ch]fo^_ jbsmc][f ]igjioh^ ]iff_]ncihm) mn[n_*i *nb_*[ln ]igjioh^ mnil[a_ [h^
b[h^fcha ch l[mnlo]nol_ [h^ bcab*jl_]cmcih [h[fsnc][f _kocjg_hn+ Pb_ jbsmc][f ][j[ cfcnc_m j[cl_^ qcnb iol ]onncha*
_^a_ ]igjon[ncih[f [h^ ^cacn[f ]b_gcmnls jf[n ilgm ]ig ch_ ni []]_f_l[n_ bcn c^_hnc c][ncih [h^ jlial_mmcih nblioab
pclnoiom ]s]f_m i jin_h]s [h^ jlij_lns ijncgct[ncih ni ^_fcp_l ^c _l_hnc[n_^ ^loa ][h^c^[n_m+ S_ b[p_ [ nin[f ch*
biom_ ]b_gc][f fc l[ls i ip_l .+4 gcffcih mg[ff gif_]of_m lig [ ]ig ch[ncih i ]igg_l]c[f) m_gc*jlijlc_n[ls)
jlijlc_n[ls) [h^ j[lnh_l miol]_m [h^ om_ nbcm fc l[ls ni c^_hnc s ]b_gc][f mn[lncha jichnm il ^cm]ip_ls ][gj[cahm+
Kp_l . gcffcih i nb_m_ ]igjioh^m l_mc^_ qcnbch nb_ N_]olmcih m hip_f ]b_gc][f _hncns fc l[ls ]ol[n_^ s iol
]igjon[ncih[f [h^ g_^c]ch[f ]b_gcmnm [h^ ^_mcah_^ il bcabfs ^loaa[ f_ ]b_gc][f jlij_lnc_m qbcf_ [pic^cha
oh^_mcl[ f_ ]b_gc][f jlij_lnc_m) mo]b [m jiil mifo cfcns [h^ j_lg_[ cfcns+ Sbcf_ nbcm fc l[ls b[m __h ]ihmnlo]n_^ ni
g[rcgct_ ]b_gc][f ^cp_lmcns) q_ b[p_ _hmol_^ nb[n m_p_l[f [h[fiam i g[hs ]igjioh^ ]il_m [l_ ch]fo^_^ ni b_fj
c^_hnc s _g_la_hn O=N il _[lfs bcnm [h^ ni _h[ f_ l[jc^ bcn _rj[hmcih chni l_[^cfs [p[cf[ f_ [h[fiam+ =^^cncih[ffs) q_
b[p_ ]ol[n_^ [ m_f_]ncih i [jjlircg[n_fs .-)--- ]fchc][f*mn[a_ [h^ jl_]fchc][f ]igjioh^m lig jo fc] ilogm il
cfcham) ]ip_lcha [jjlircg[n_fs .)--- ohcko_ g_]b[hcmgm i []ncih) il qbc]b [h [ oh^[h]_ i _rcmncha ^[n[ [h^
[hhin[ncihm ]oll_hnfs _rcmn+ Pb_m_ q_ff*]b[l[]n_lct_^ gif_]of_m [l_ l_ko_hnfs om_^ [m niif ]igjioh^m qcnbch iol
qile [h^ g[s _ [^p[h]_^ [m nb_l[j_onc] jlial[gm c nb_ N_]olmcih KO l_p_[fm ohcko_ [h^ jl_pciomfs oh^cm]fim_^
cifiac][f []ncpcns+

ZheX )' Ehe fgTgX&bY&g[X&Teg Vb cbhaW fgbeTZX TaW [TaW_ aZ aYeTfgehVgheX' Pb_m_ niifm jlipc^_ nb_ jin_hnc[f ni mnil_ oj
ni gil_ nb[h 3- gcffcih ]igjioh^m %ch jf[n_^ ilg[nm& ihmcn_+

Eh _]_g _l /-/0) q_ _hn_l_^ chni [ ]iff[ il[ncih qcnb Ah[gch_ ni a_h_l[n_ [h^ ^_mcah _hlc]b_^ ]igjioh^
fc l[lc_m il nb_ afi [f ^loa ^cm]ip_ls ch^omnls+ >s f_p_l[acha N_]olmcih m I[n]bI[e_l =E gi^_f) [ jli^o]n [^^_^ ni
N_]olmcih [ n_l nb_ []kocmcncih i ?s]fc][ ch /-/0) ni c^_hnc s ]igjioh^m ch nb_ Ah[gch_ NA=H Oj[]_ jl_^c]n_^ ni
ch^ ni bcab*p[fo_ n[la_nm) q_ _fc_p_ q_ ][h a_h_l[n_ gil_ jiq_l of ]igjioh^ fc l[lc_m il ^loa ^cm]ip_ls

joljim_m+ N_]olmcih cm _rj[h^cha iol ]b_gc][f fc l[cl_m s f_p_l[acha I[n]bI[e_l [h^ inb_l N_]olmcih*^_p_fij_^
jl_^c]ncp_ IH gi^_fm ni m_f_]n ]igjioh^m nb[n l_jl_m_hn nl[]n[ f_ mn[lncha jichnm [h^ b[p_ [h ch]l_[m_^ jli [ cfcns
i _rbc cncha cifiac][f []ncpcns ih iol jb_higc]m jf[n ilg+ S_ _fc_p_ nb[n nb_ m][f_ i iol nin[f ch*biom_ ]b_gc][f
fc l[ls cm ]igj[l[ f_ ni nb_ m][f_ i ]b_gc][f fc l[lc_m ]ol[n_^ s mig_ f[la_ jb[lg[]_onc][f ]igj[hc_m+ S_ jf[h
ni mo mn[hnc[ffs ch]l_[m_ nb_ mct_ [h^ ^cp_lmcns i iol J?A fc l[ls ip_l nb_ ]igcha s_[lm nblioab [ ]ig ch[ncih i
j[lnh_lmbcjm [h^ chp_mng_hnm ch [onig[n_^ ]b_gc][f gc]limshnb_mcm ch il^_l ni gil_ offs oh^_lmn[h^ hip_f
cifiac][f [h^ ]b_gc][f l_f[ncihmbcjm+ Scnb nb_ ]igjf_ncih i iol l_]_hn q_n*f[ il[nils _rj[hmcih) q_ hiq b[p_ nb_

jin_hnc[f ][j[ cfcns ni mnil_ oj ni gil_ nb[h 3- gcffcih ]igjioh^m %ch jf[n_^ ilg[nm& ihmcn_+
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ZheX ' Ehe CTgV[CT Xe gXV[ab_bZl ceXW VgXW g[X cebgX a gTeZXg f$ Ybe n,/ U __ ba V[X VT_ Vb cbhaWf a g[X
;aT aX H;7B IcTVX% eXcbegXW gb UX g[X jbe_Wqf _TeZXfg fXTeV[TU_X V[X VT_ _ UeTel'S_ om_ nb_ jl_^c]n_^ chn_l[]ncihm [m
[ ]igjf_g_hn[ls ^[n[ f[s_l ch iol gofncigc]m ^[n[m_n il bihcha g_]b[hcmnc] jl_^c]ncihm lig iol q_n*f[ m [h^ il []]_f_l[ncha
O=N ]s]f_m nblioab _nn_l jl_^c]ncihm il iol chn_lh[f jcj_fch_ [h^ qcnbch iol j[lnh_lmbcjm+

AJ RNW 4NW RL 8NWXVRL 5J J

Eh /-/0) q_ _hn_l_^ chni [ ]iff[ il[ncih qcnb P_gjom acpcha N_]olmcih []]_mm ni ip_l /- j_n[ sn_m i jlijlc_n[ls
^_c^_hnc c_^) gofncgi^[f j[nc_hn ih]ifias ^[n[) mj[hhcha J= [h^ NJ= nogil m_ko_h]cha ^[n[) cg[acha) [h^ b_[fnb
l_]il^m ]iff_]n_^ lig nb_ ^c[ahimnc] jli cfcha i boh^l_^m i nbiom[h^m i ][h]_l j[nc_hnm+ S_ _fc_p_ nbcm ^[n[
acp_m N_]olmcih [ ohcko_ ijjilnohcns ni om_ nb_ l_p_lm_ a_h_nc]m [jjli[]b i iol q_n*f[ jf[n ilg %c^_hnc scha
]_ffof[l jb_hinsj_m [mmi]c[n_^ qcnb j[lnc]of[l a_h_nc] j_lnol [ncihm& qcnb [ j[nc_hn*]_hnlc] ilq[l^ a_h_nc]m
^[n[m_n %c^_hnc scha a_hinsj_m [mmi]c[n_^ qcnb ^cm_[m_*l_f[n_^ jb_hinsj_m ch]fo^cha on hin fcgcn_^ ni ][h]_l nsj_)
jlial_mmcih) l_mjihm_) [h^ molpcp[f&+ Eh j[lnc]of[l) q_ chn_h^ ni om_ nbcm ^[n[m_n ni nl[ch ][om[f =E gi^_fm g[echa
om_ i inb j[nc_hn ^[n[ [h^ N_]olmcih*jlijlc_n[ls _rj_lcg_hn[f ^[n[ ni ai _sih^ g_l_ ]ill_f[ncihm il
[mmi]c[ncihm ch j[nc_hn ^[n[ ni cgjlip_ nb_ mj__^) jl_]cmcih) [h^ m][f_ i nb_l[j_onc] ^_p_fijg_hn ch ih]ifias s
c^_hnc scha moj_lcil nb_l[j_onc] n[la_nm [h^ q_ff*][fc l[n_^ jijof[ncihm ni []]_f_l[n_ iol ih]ifias ]fchc][f nlc[fm+

ZheX ' agXZeTg ba bY HXVhef ba eXiXefX&ZXaXg Vf TaW JX chf YbejTeW&ZXaXg Vf WTgT' J_q jin_hnc[f ][om[f hi^_m
_sih^ ehiqh ^lcp_lm ch foha ][h]_l+ =n nij lcabn) [ ^cmnlc oncih i jin_hnc[f a_h_nc] n[la_nm ch foha ][h]_l jlcilcnct_^ [m_^ ih

fcn_l[nol_*^_lcp_^ _pc^_h]_+ =n innig lcabn) l_*l[hecha i nb_m_ a_h_m g[echa om_ i dichn N_]olmcih*P_gjom _pc^_h]_ omcha iol
][om[f ^cm]ip_ls qile fiq ^cm]ip_lm m_p_l[f hip_f n[la_nm qcnb nb_l[j_onc] cgj[]n jin_hnc[ffs ]igj[l[ f_ ni ehiqh hih*mg[ff*
]_ff foha ][h]_l ^lcp_lm+
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4 HI

A XLN RWP JWM 5J J C X JPN :WO J L N

Pb_ N_]olmcih KO cm ocfn ih nij i [ ]il_ n_]bhifias mn[]e nb[n cm bcabfs m][f[ f_ [h^ f_rc f_+ S_ b[p_ [^ijn_^ [
bs lc^*]fio^ mnl[n_as) f_p_l[acha nb_ _h_ cnm i inb jo fc] [h^ jlcp[n_ ]fio^ ch l[mnlo]nol_ ^_j_h^cha ih nb_
]ihn_rn [h^ iol h__^m+

A KURL 4UX M Pb_ jo fc] ]fio^ cm iol ^_ [ofn ]bic]_ il jli^o]ncih qilefi[^m [h^ [jjfc][ncihm+ Pb_ m][f_) _f[mnc]cns
i ]igjon_ [h^ mnil[a_) [h^ _]ihigc_m i m][f_ i _l_^ s jo fc] ]fio^ ]igjoncha jlipc^_lm _h[ f_ om ni ]imn*
_ _]ncp_fs _r_]on_ iol mnl[n_as+ S_ _h_ cn lig f[la_ ][jcn[f [h^ chp_mng_hnm lig ]fio^ m_lpc]_ jlipc^_lm ni oncfct_
[n*m][f_ n_]bhifiac_m nb[n qiof^ inb_lqcm_ _ ]imn*jlibc cncp_ ni ocf^ ih iol iqh+

A R J N 4UX M S_ g[e_ om_ i iqh_^ ch l[mnlo]nol_ ni il]b_mnl[n_ nb_ []ncpcnc_m ch iol f[ m [h^ nl[hm _l nb_ ^[n[ ni
nb_ jo fc] ]fio^+ S_ [fmi iqh [h^ ij_l[n_ CLQ* [m_^ bcab*j_l ilg[h]_ ]igjoncha ni nl[ch iol mn[n_*i *nb_*[ln
g[]bch_ f_[lhcha gi^_fm+ Kqhcha nbcm ch l[mnlo]nol_ cm ]lcnc][f inb il l_mcfc_h]s %ih*jl_gcm_m f[ il[nilc_m& [h^ il
[p[cf[ cfcns %CLQm& [n [ ncg_ qb_h CLQ [p[cf[ cfcns ]ihncho_m ni _ [n [ jl_gcog+

3RX9R N ( JWM 9RP AN OX VJWLN 4XVY RWP RW J A R J N 4UX M Io]b i iol ^__j f_[lhcha gi^_f nl[chcha [h^
l_m_[l]b b[jj_hm qcnb iol qilf^*]f[mm moj_l]igjon_l h[g_^ >ciDcp_*.+ >ciDcp_*. cm ocfn ih JRE E=m CT
Ooj_lLi^ [l]bcn_]nol_ [h^ [m i Jip_g _l /-/0 cm l[he_^  .24 ih nb_ PKL2-- fcmn i nb_ qilf^ m gimn jiq_l of
moj_l]igjon_lm+ Eh Jip_g _l /-/0) q_ ]iggcnn_^ ni qilecha qcnb JRE E= ni _rj[h^ >ciDcp_*. ni ch]l_[m_ nb_
]igjon[ncih[f ][j[]cns s ip_l 1T+ S_ jlid_]n nb[n ojih ]igjf_ncih [h^ _h]bg[lecha) >ciDcp_*. qcff _ ch nb_ nij
2- gimn jiq_l of moj_l]igjon_lm ch nb_ qilf^ []limm [hs ch^omnls %[]]il^cha ni nb_ PKL2-- fcmn& [h^ qcff _ nb_
gimn jiq_l of moj_l]igjon_l iqh_^ [h^ ij_l[n_^ s [hs cijb[lg[ ]igj[hs+ S_ _fc_p_ nb[n [ ]ig ch[ncih i
]igjon_) ^[n[ [h^ n[f_hn qcff _h[ f_ om ni nl[ch ch^omnls f_[^cha =E,IH ioh^[ncih gi^_fm+

ZheX ,' MX UX_ XiX 8 b> iX& f baX bY g[X bfg cbjXeYh_ fhcXeVb chgXef WXW VTgXW gb WehZ W fVbiXel' Eh Jip_g _l
/-/0) q_ ]iggcnn_^ ni [^^cha ip_l 2-- JRE E= D.-- P_hmil ?il_ CLQm ni nb_ gil_ nb[h 0-- JRE E==.-- P_hmil ?il_ CLQm
[fl_[^s ch jf[]_) qbc]b qcff ch]l_[m_ iol ]igjon[ncih[f ][j[]cns s gil_ nb[h 1T+
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D N BNL RXW 5J J EWR N N

Ii^_lh [jjli[]b_m ni ^loa ^cm]ip_ls [l_ ocfn ih mcahc c][hn ^[n[m_nm) ch inb mnlo]nol_^ [h^ ohmnlo]nol_^ ilgm) [m
q_ff [m lig p[lciom miol]_m) jlijlc_n[ls) fc]_hm_^) [h^ jo fc]+ N_]olmcih _h[ f_m []]_mm ni nb_ [n[ Qhcp_lm_
nblioab [ ]ig ch[ncih i gi^_lh [n[ H[e_ , S[l_biom_ niifm il iol mnlo]nol_^ ^[n[) [h^ jlijlc_n[ls niifm il
g[h[acha iol f[la_ pifog_ i ohmnlo]nol_^ ^[n[+ N_]olmcih ]ig ch_m nb_m_ ^[n[ miol]_m [m j[ln i Pb_ N_]olmcih
[n[ Qhcp_lm_) qbc]b ]igjligcm_m nb_ iffiqcha ^[n[ m_nm) [giha inb_lm7

§ A XY RN J b EW L NM7 Pbcm l_jl_m_hnm nb_ ^[n[ q_ a_h_l[n_ lig iol m]c_hnc c] jf[n ilgm) [h^ ]ihmcmnm
i bcab*l_mifoncih cg[a_m lig iol jb_higc]m [mm[sm) m_ko_h]_ l_[^ionm lig iol nl[hm]lcjnigc]m [mm[sm)
g[mm mj_]nlig_nls ^[n[ lig iol ILG gi^of_) [h^ pc^_i ^[n[ lig iol EhRcpigc]m [mm[sm+

§ A XY RN J b C L NM7 Pi _h[ f_ []]_mm ni [ff nbcm ^[n[) N_]olmcih e__jm mcahc c][hn g_n[^[n[ [h^
mnlo]nol_^ ^[n[ l_f[n_^ ni nb_ ion]ig_m lig iol _rj_lcg_hnm+ Pbcm ch]fo^_m nb_ _g _^^cham ionjon lig
iol ^__j f_[lhcha gi^_fm) [m q_ff [m p[lciom [h[fsm_m i nb_ ^[n[ lig iol [mm[sm+ Kol ohcko_ om_ i bcab
^cg_hmcih[f l_[^ionm lig iol [mm[sm _h[ f_m ]igj[lcmih ip_l ncg_ ch q[sm hin inb_lqcm_ jimmc f_ ch
ch^omnls+

§ RLNW NM C L NM JWM EW L NM7 Eh /-/0) q_ _hn_l_^ chni [ ]iff[ il[ncih qcnb P_gjom acpcha
N_]olmcih []]_mm ni ip_l /- j_n[ sn_m i jlijlc_n[ls ^_c^_hnc c_^) j[nc_hn*]_hnlc]) gofncgi^[f ih]ifias ^[n[
il nb_ joljim_ i nl[chcha ][om[f =E gi^_fm+ S_ [l_ [^^cha nbcm ^[n[ ni iol [n[ Qhcp_lm_ [h^ _h[ fcha
olnb_l ^[n[ f[s_lm ni iol ^loa ^cm]ip_ls qile fiqm+

h A KURL C L NM7 S_ l_aof[lfs g[e_ om_ i jo fc] ^[n[m_nm [m j[ln i nb_ N_]olmcih [n[ Qhcp_lm_ ni
_rj[h^ iol oh^_lmn[h^cha i cifias [h^ ]b_gcmnls+ Oiol]_m ch]fo^_ nb_ QG >ci [he) P?C= [h^ _jI[j
lig nb_ >li[^ Ehmncnon_ i IEP [h^ D[lp[l^+

JYYRWP JWM J RPJ RWP X 5 R N :W RP JWM LXVN

Pb_ N_]olmcih [n[ Qhcp_lm_ mj[hm g[hs j_n[ sn_m i cifiac][f) ]b_gc][f) [h^ j[nc_hn*]_hnlc] ^[n[) l_f[n[ f_
[]limm s_[lm i _rj_lcg_hn _r_]oncih [h^ ^[n[ nsj_m+ S_ b[p_ [fmi ocfn [ l[jc^fs aliqcha mocn_ i ch*biom_
mi nq[l_ [jjfc][ncihm ^_mcah_^ ni jli]_mm [h^ nl[hmf[n_ nbcm ^[n[ chni l[jc^fs []ncih[ f_ chmcabnm+ Eh]l_[mchafs) nb_m_
niifm [h^ ^[n[ [l_ dich_^ ch [onig[n_^ qile fiqm ni l[jc^fs jlim_]on_ ^loa ^cm]ip_ls jlial[gm+

= ]il_ j[ln i nb_ N_]olmcih [n[ Qhcp_lm_ cm iol g[jm i cifias [h^ ]b_gcmnls7 g[mmcp_ RW RURLX ^[n[m_nm ]l_[n_^
lig iol jbsmc][f [mm[sm %_+a+) jb_higc]m& [m q_ff [m RW RURLX gi^_fm %_+a+) I[n]bI[e_l&+ Kol g[jm jl_^c]n
l_f[ncihmbcjm [h^ chn_l[]ncihm [h^ [ffiq N_]olmcih ni _ _rnl_g_fs _ c]c_hn ch qb[n mno^c_m ni jlcilcnct_ il [ acp_h
^loa ^cm]ip_ls ijjilnohcns+ >s f[s_lcha ^c _l_hn g[jm lig ^c _l_hn n_]bhc][f gi^[fcnc_m il lig ^c _l_hn cifiac][f
il ]b_gc][f mj[]_m) q_ ]l_[n_ [ ^loa ^cm]ip_ls [nf[m ch qbc]b chmcabnm [l_ olnb_l mnl_hanb_h_^ [h^ oh^_lmnii^ s
fiiecha []limm g[j f[s_lm ch [h oh c[m_^ g[hh_l %_+a+) ]b[l[]n_lctcha [ ]igjioh^ []limm jb_higc]m)
nl[hm]lcjnigc]m) fca[h^*n[la_n ch^cha) RW R X [h^ RW R X = IAP) _n]+&+

?iff_]ncp_fs) iol jb_hinsjc] g[jm ]ihn[ch ip_l 2 nlcffcih ch _ll_^ l_f[ncihmbcjm a_h_l[n_^ s IH niifm qcnbion bog[h
c[m) mj[hhcha []limm a_h_nc] j_lnol [ncihm [m q_ff [m [ f[la_ hog _l i mg[ff* [h^ f[la_*gif_]of_ j_lnol [ncihm+

Kol [ cfcns ni ko_ls nb_ l_f[ncihmbcjm _nq__h [hs j_lnol [ncihm ch iol jb_hinsjc] g[jm ]b[ha_m ^loa ^cm]ip_ls
lig [h cn_l[ncp_ nlc[f*[h^*_llil jli]_mm chni [ ]igjon[ncih[ffs ^lcp_h m_[l]b jli f_g+ Qhfce_ [ nl[^cncih[f bcab*
nblioabjon m]l__h) ch qbc]b g[hs ]igjioh^m [l_ jli cf_^ il nb_cl []ncpcns [a[chmn [ mchaf_ n[la_n [n [ ncg_) iol
g[jjcha [h^ h[pca[ncha [jjli[]b _h[ f_m _p_ls ]igjioh^ q_ jli cf_ ni _ [h[fst_^ hin domn il cnm []ncpcns [a[chmn
[ mchaf_ n[la_n) on il cnm ch _ll_^ []ncpcns [a[chmn JUU YX RKUN J PN ch iol [ll[s_^ ?NEOLN fc l[ls) [m q_ff [m cnm
mcgcf[lcns ni _p_ls ]igjioh^ q_ b[p_ jl_pciomfs [h[fst_^ jli^o]cha [ moj_l*fch_[l aliqnb ch cifiac][f [h^
]b_gc][f l_f[ncihmbcjm+
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ZheX -' CTcc aZ TaW aTi ZTg aZ XaTU_X f h_gTaXbhf ZXab X&j WX fVeXXa aZ' Pl[^cncih[f jb[lg[ bcab*nblioabjon
m]l__hcha g_nbi^m %f_ n& m]l__h nbiom[h^m ni gcffcihm i ]igjioh^m mcgofn[h_iomfs [a[chmn mchaf_ n[la_nm) on fcnnf_ il hi
ch ilg[ncih [ ion inb_l n[la_nm+ N_]olmcih m g[jjcha [h^ h[pca[ncha [jjli[]b %lcabn& _h[ f_m om) ch [ mchaf_ _rj_lcg_hn) ni ch _l
nb_ []ncpcns i [ ]igjioh^ [a[chmn [ff jin_hnc[f n[la_nm ch iol [ll[s_^ ?NEOLN ehi]eion m]l__h+

G 0 J PN JWP JPN XMNU " L N J NM GX TOUX WPRWN

Pb_ aliqcha hog _l i =E niifm [h^ ^[n[m_nm [n N_]olmcih ]igjlcm_^ i g[hs q_n*f[ [h^ ^ls*f[ gi^of_m nb[n
][h _ ]ihh_]n_^ ch]l_[m_m nb_ ]igjf_rcns i iol _[lfs ^loa ^cm]ip_ls qile fiqm+ Iil_ip_l) _[]b gi^of_ i n_h
l_kocl_m mj_]c c] _rj_lncm_ ni ij_l[n_ [h^ cm ihfs []]_mmc f_ ni bcabfs nl[ch_^ ^[n[ m]c_hncmnm il g[]bch_ f_[lhcha
_hach__lm+ HKSA cm [h HHI [a_hn ^_mcah_^ ni il]b_mnl[n_ ]igjf_r ^loa ^cm]ip_ls qile fiqm omcha [ h[nol[f
f[hao[a_ chn_l []_+ Pb_m_ qile fiqm ]b[ch nia_nb_l [ p[lc_ns i mn_jm [h^ niifm) lig ch^cha mcahc c][hn
l_f[ncihmbcjm qcnbch N_]olmcih m g[jm i cifias [h^ ]b_gcmnls ni a_h_l[ncha hip_f ]igjioh^m [h^ m]b_^ofcha
nb_g il mshnb_mcm [h^ _rj_lcg_hn[ncih+ Pblioab cnm h[nol[f f[hao[a_ chn_l []_ [h^ chn_l[]ncp_ al[jbc]m) HKSA
jonm mn[n_*i *nb_*[ln =E niifm chni nb_ b[h^m i _p_ls ^loa ^cm]ip_ls m]c_hncmn [n N_]olmcih ch [ mcgjf_ [h^ m][f[ f_
q[s+

HKSA hin ihfs l_jl_m_hnm nb_ h_rn _pifoncih i nb_ N_]olmcih KO) on [fmi biq q_ _fc_p_ ^loa ^cm]ip_ls qcff _
^ih_ [n _p_ls ]igj[hs ch nb_ h_rn 2 ni .- s_[lm+ Pi^[s) HKSA cm ^cl_]n_^ s m]c_hncmnm qbi ilgof[n_ bsjinb_m_m
[h^ [me ko_mncihm+ Eh nb_ onol_) q_ _fc_p_ HKSA ]iof^ _ ]ig ch_^ qcnb [^^cncih[f =E [a_hnm ][j[ f_ i
ilgof[ncha bsjinb_m_m [h^ f_[lhcha lig l_mofnm) _ _]ncp_fs nbchecha fce_ [ cifiacmn il ]b_gcmn+ HKSA cm [ clmn mn_j
niq[l^m nb_ ^_p_fijg_hn i [onihigiom =E m]c_hncmnm il nb_l[j_onc] ^cm]ip_ls+
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ZheX .' BEM; VTa beV[XfgeTgX Ubg[ jXg&_TU TaW Wel&_TU Vb c_Xk WehZ W fVbiXel gTf f hf aZ aTgheT_ _TaZhTZX' Eh nb_
_r[gjf_m [ ip_) HKSA b[m c& c^_hnc c_^ [ fcmn i n[la_nm chpifp_^ ch hih*mg[ff ]_ff foha ][h]_l) cc& c^_hnc c_^ nb_ nij 2-
]igg_l]c[ffs [p[cf[ f_ ]igjioh^m nb[n b[p_ [ mcgcf[l mnlo]nol_ ni [h chcnc[f bcn) [h^ ccc& ^_mcah_^ [ jb_higc]m _rj_lcg_hn ni n_mn
nb_ ]igjioh^m il jb_himcgcf[lcns ni [ acp_h n[la_n+

>_][om_ HKSA ^_jfism pc[ [ q_ * [m_^ [jjfc][ncih) nb_ gimn oj ni ^[n_ p_lmcihm i ^[n[ [h^ gi^of_m [l_
[onig[nc][ffs jlij[a[n_^ il om[a_ mi nb[n p_lmcih ]ihnlif cm hin [h cmmo_+ =n N_]olmcih) q_ [l_ qilecha ih [h
[onihigiom [a_hn nb[n chn_l []_m qcnb [ m_n i ^loa ^cm]ip_ls gi^of_m) qb_l_ s [ bog[h m]c_hncmn qiof^ l_pc_q [
m_n i jin_hnc[f jlial[gm il olnb_l [^p[h]_g_hn+ Sb_nb_l lohhcha pc[ bog[h jligjnm il [onihigiomfs) HKSA
g[chn[chm [ jl_]cm_ l_]il^ i nb_ ]igg[h^m _cha g[^_) p_lmcihm i nb_ ^[n[ [h^ gi^of_m _cha ][ff_^) [h^
l_mofnm _cha l_f[s_^ mi nb[n qile fiqm ]iof^ _ l_jfc][n_^ ch nb_ onol_ [h^ ]igjon[ncih[f [h^ _rj_lcg_hn[f l_mofnm
][h _ ]iff_]n_^ [m _pc^_h]_ il nb_ jlial_mmcih i jlial[gm il iol chn_lh[f jcj_fch_) _rn_lh[f j[lnh_lm) il
l_aof[nils aliojm+

N WJKURWP CXO J N DXXU JWM

=^^cncih[f chn_lh[f mi nq[l_ niifm ^lcp_ _ c]c_h]s s _h[ fcha om ni g[j [h^ h[pca[n_ ^[n[ mj[hhcha gil_ nb[h 2
nlcffcih jl_^c]n_^ cifiac][f [h^ ]b_gc][f l_f[ncihmbcjm) jlcilcnct_ ^cm_[m_) n[la_n) [h^ ]igjioh^ ijjilnohcnc_m)
^_mcah f[la_ _rj_lcg_hn[f f[sionm) [h^ [onig[nc][ffs _r_]on_ [h^ ]ihnchoiomfs gihcnil _rj_lcg_hn[f jlini]ifm+ Bil
_r[gjf_) JY2YY _h[ f_m m]c_hncmnm ni _rjfil_ l_f[ncihmbcjm omcha m_p_l[f pcmo[fct[ncihm) mn[ncmnc][f g_[mol_g_hnm
[h^ ^[n[ f[s_lm ch]fo^cha ehiqh ch ilg[ncih [ ion ]igjioh^m il ehiqh l_f[ncihmbcjm _nq__h a_h_m [h^ ^cm_[m_m
ni l[jc^fs ^cmnchaocmb hip_f chmcabnm+ Knb_l niifm gihcnil l_[f*ncg_ ihmcn_ l_[a_hn mojjfc_m) _h[ f_ ]ihmcmn_hn ]ihnlif
mnl[n_ac_m) [h^ ^_mcah mn[h^[l^m nb[n g[e_ _[]b q__e m ^[n[ l_f[n[ f_ []limm ncg_+ =^^cncih[ffs) nb_m_ niifm
[onig[nc][ffs f[a _rj_lcg_hnm il jli]_mm_m qbc]b gcmm ko[fcns l_kocl_g_hnm il mn[ff [n mig_ jichn ch nb_ jli]_mm
[h^ hinc s nb_ [jjlijlc[n_ j_lmihh_f+
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ZheX /' Ehe CTc7cc gbb_ T__bjf fV Xag fgf gb f h_gTaXbhf_l i Xj h_g c_X eX_Tg baf[ cf UXgjXXa ZXaXf TaW
Vb cbhaWf'

J PN JWP JPN XMNU " 4J JUXPRWP XO CLRNW RORL R N J N Pi _ c]c_hnfs chcnc[n_ jlial[gm lig iol g[jm i
cifias) q_ om_ [ jlijlc_n[ls ch*biom_ qile fiq nb[n ch]iljil[n_m HHIm+ Pbcm [onig[n_^ [jjli[]b [ffiqm om ni

l[jc^fs m_[l]b il [h^ jlcilcnct_ nb_ gimn jligcmcha ijjilnohcnc_m lig nb_ f[la_ hog _l i chmcabnm ch iol g[jm+ Eh
m_lpc]_ ni nbcm jli]_mm) q_ ^_jfis HHIm ni g[j nb_ ]iljom i m]c_hnc c] fcn_l[nol_ [a[chmn iol chn_lh[ffs ^_lcp_^
jlijlc_n[ls g[jm ch il^_l ni [onig[nc][ffs mol []_ ]lcnc][f ^[n[ [l cnl[a_m+ >s f[s_lcha nb_m_ HHI*^_lcp_^ g[jm i
m]c_hnc c] fcn_l[nol_ ihni iol jlijlc_n[ls g[jm) q_ ][h i]om iol qile ih hip_f [h^ _g_lacha cifiac][f) ]b_gc][f)
[h^ j[nc_hn*]_hnlc] ijjilnohcnc_m l[nb_l nb[h nb_ q_ff*nli^^_h [h^ bcabfs ]igj_ncncp_ ^cm_[m_m [h^ n[la_nm nb_ l_mn i
nb_ ch^omnls [l_ i]om_^ ih+

4XVY J RXWJU DXXU JWM 7X WMJ RXW XMNU RW 3RXUXPb

Pi oh^_lmn[h^) _rjfil_ [h^ l_f[n_ h_q il _rcmncha ^[n[) q_ gomn hilg[fct_) nl[hm ilg [h^ [h[fst_ nb[n ^[n[+ Kol
niifm ch nbcm f[s_l g[h[a_ nb_ mnl_[gcha i iol ^[n[ [n m][f_ ni nb_ [jjlijlc[n_ jo fc] [h^ jlcp[n_ ]fio^) nb_
nl[hm ilg[ncih i ^[n[ chni g[nb_g[nc][f l_jl_m_hn[ncihm nblioab iol ch*biom_ jlijlc_n[ls ioh^[ncih gi^_fm) [h^
nb_ [h[fsm_m j_l ilg_^ ih iol ^[n[ [m j[l[g_n_lct_^ [h^ l_ko_mn_^ s om_lm+ =hig[fc_m [l_ f[aa_^ ni nb_ n_[g
il [mn l_mifoncih+

A NWXV ( Kol jb_higc]m* [m_^ ioh^[ncih gi^_f) Lb_hig*.) cm [ f[la_ pcmcih nl[hm ilg_l oncfctcha boh^l_^m i
gcffcihm i j[l[g_n_lm nl[ch_^ ih cffcihm i ]_ffof[l cg[a_m lig iol jlijlc_n[ls jb_higc]m fc l[ls+ Lb_hig*.
^_gihmnl[n_^ nb_ m][fcha bsjinb_mcm qcnbch [ cifiac][f ]ihn_rn) h[g_fs nb[n f[la_l gi^_fm nl[ch_^ ih f[la_l
^[n[m_nm f_[^ ni cgjlip_^ j_l ilg[h]_+ =fmi) Lb_hig*. j_l ilg_^ oj ni /5" _nn_l [n l_][jcnof[ncha ehiqh
cifiac][f l_f[ncihmbcjm+5

 

00

5 Gl[om) K _n [f+ %/-/0&+ I[me_^ =oni_h]i^_lm [l_ O][f[ f_ H_[lh_lm i ?_ffof[l Iiljbifias+ J_olELO /-/0 C_h_l[ncp_ =E [h^ >cifias %C_h>ci&
Silembij



ZheX 0' TZX eXVbafgehVg ba gTf f WX bafgeTgX ceXff iX i fhT_ eXfh_gf bY F[Xab & % bhe c[Xab Vf YbhaWTg ba
bWX_' N_]ihmnlo]ncha j[lnc[ffs g[me_^ cg[a_m q[m nb_ nl[chcha n[me qbc]b b[m _h[ f_^ _g_la_hn ][j[ cfcnc_m i nb_ gi^_f ch

^loa ^cm]ip_ls n[mem mo]b [m ^_n_]ncha cifiac][f l_f[ncihmbcjm+

7X J M JWM BN N N 8NWN RL 4J JU 2: XMNU S_ chp_mn_^ ch ^__j_hcha nb_ nl[hmf[ncih[f jin_hnc[f i nb_
N_]olmcih KO s ch]iljil[ncha j[nc_hn*l_f_p[hn) ilq[l^*a_h_nc]m ^[n[ nblioab iol ]iff[ il[ncih qcnb P_gjom+
N_]olmcih m g[jm i cifias l_jl_m_hn [ l_p_lm_ a_h_nc]m mnl[n_as) ch qbc]b q_ c^_hnc s [h^ l_f[n_ ni _[]b inb_l
nb_ ]_ffof[l jb_hinsj_m ch^o]_^ s a_h_nc] [h^ ]b_gc][f j_lnol [ncihm+ L[nc_hn a_higc] ^[n[m_nm fce_ nbim_ lig
P_gjom l_jl_m_hn [ ilq[l^ a_h_nc]m mnl[n_as) ][n[fiacha a_h_nc] []nilm [mmi]c[ncha qcnb j[nc_hn jb_hinsj_m)
ch]fo^cha ][h]_l nsj_) jlial_mmcih) [h^ gil_ []nilm [m]_ln[ch[ f_ lig nb_ b_[fnb l_]il^+ S_ m__e ni ]ig ch_
nb_m_ ilq[l^ a_h_nc]m ^[n[m_nm qcnb N_]olmcih m _rj_lcg_hn[f ][j[ cfcnc_m ni ocf^ LJ JU =E gi^_fm nb[n g[s _nn_l
jl_^c]n qbc]b jlial[gm [l_ fce_fs ni nl[hmf[n_ nb_l[j_onc] _h_ cnm il j[nc_hnm [h^ qbc]b j[nc_hnm [l_ gil_ fce_fs ni
_h_ cn lig mo]b nl_[ng_hnm+

N 7X WMJ RXW XMNU Scnb nb_ p[mn j[nc_hn*]_hnlc] ^[n[ lig P_gjom [h^ iol iqh aliqcha jlijlc_n[ls
gofncigc]m ^[n[m_nm) q_ [hnc]cj[n_ nb_ ]ihmnlo]ncih [h^ [jjfc][ncih i gil_ ioh^[ncih gi^_fm) ch]fo^cha f[la_
f[hao[a_ gi^_fm) []limm cifias) ]b_gcmnls [h^ nl[hmf[ncih+ Sb_h mj_]c c] ioh^[ncih gi^_fm [l_ ]ig ch_^) q_
_fc_p_ nb[n [ al[h^ ][hihc][f ioh^[ncih gi^_f qbc]b ch]iljil[n_m ch*]_ffof[l chmcabnm nblioab ch*j[nc_hn ][om[f

ion]ig_m ]iof^ ^lcp_ [ gil_ ^_n_lgchcmnc] [h^ bifcmnc] oh^_lmn[h^cha i cifias) ]b_gcmnls) [h^ j[nc_hn*]_hnlc] ][l_+
S_ _fc_p_ nb_m_ ch]l_[mchafs mijbcmnc][n_^ gi^_fm qcff _h[ f_ om ni ^_p_fij gil_) h_q) [h^ _nn_l g_^c]ch_m [n
bcab_l m][f_ [h^ fiq_l ]imn ni j[nc_hnm+
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ZheX 1' F[Xab & WX bafgeTgXf g[Tg g[X fVT_ aZ [lcbg[Xf f [b_Wf j g[ a T U b_bZ VT_ flfgX ' Pbcm m][fcha jfin
cffomnl[n_m biq ch]l_[mcha nb_ ]igjon_ jiq_l %T*[rcm&) qbc]b cm l_kocl_^ il ^[n[m_n mct_ [h^ gi^_f ]igjf_rcns) cgjlip_^ nb_
gi^_f$m [ cfcns ni l_][jcnof[n_ ehiqh cifiac][f l_f[ncihmbcjm %U*[rcm&+ Pbcm i m_lp_^ cgjlip_g_hn q[m hin ^cl_]n_^ [m j[ln i nb_
nl[chcha) on l[nb_l _g_la_^ [m [ l_mofn i m][fcha nb_ gi^_f+

4XVY J RXWJU DXXU JWM 7X WMJ RXW XMNU RW 4 NVR b

Pb_ []kocmcncihm i ?s]fc][ [h^ R[f_h]_ ch I[s /-/0 [^^_^ ch^omnls*f_[^cha ][j[ cfcnc_m ch ^cacn[f ]b_gcmnls)
g[]bch_ f_[lhcha) [h^ [lnc c]c[f chn_ffca_h]_ ni N_]olmcih m _rcmncha mg[ff gif_]of_ ^loa ^cm]ip_ls ][j[ cfcnc_m+ S_
[l_ f_p_l[acha nb_m_ ][j[ cfcnc_m ni [^p[h]_ iol chn_lh[f [h^ j[lnh_lmbcj ^loa ^cm]ip_ls jlial[gm+

J L JTN ) [ niif []kocl_^ ^olcha nb_ ?s]fc][ []kocmcncih) cm [h =E*_h[ f_^ ^__j f_[lhcha _hach_ nb[n om_m inb
=fjb[Bif^/ mnlo]nol_m [h^ bigifias gi^_fm ni jl_^c]n nb_ jifsjb[lg[]ifias i mg[ff gif_]of_m []limm nb_
jlin_ig_+ S_ oncfct_^ I[n]bI[e_l ni mo]]_mm offs jl_^c]n nb_ jlin_ch n[la_n chn_l[]ncihm i m_p_l[f ]igg_l]c[ffs
[p[cf[ f_ fc l[lc_m) ch]fo^cha nb_ 03 cffcih ]igjioh^ Ah[gch_ NA=H Oj[]_ ]iff_]ncih+ Ll_^c]ncha nb_ jlin_ig_
jli cfcha i 03 cffcih gif_]of_m q[m [ g[mmcp_ ]igjon[ncih[f _r_l]cm_ chpifpcha nb_ RW RURLX _p[fo[ncih i ip_l /+5
ko[^lcffcih gif_]of_*n[la_n j[clm+ =]bc_pcha nbcm _r_l]cm_ q[m [h cgjiln[hn mn_j ch lc^acha nb_ a[j _nq__h nb_
jlin_ch ohcp_lm_ [h^ nb_ ]b_gc][f ohcp_lm_ [h^ _h[ fcha om ni chn_ffca_hnfs m_[l]b p[mn ]b_gc][f fc l[lc_m ni c^_hnc s
gif_]of_m il jli cfcha ch iol q_n*f[ jf[n ilgm+

XU ) ^_p_fij_^ ch*biom_ s N_]olmcih) cm [ m_f *moj_lpcm_^ ioh^[ncih gi^_f il ]b_gcmnls+ IifA f_[lhm
a_h_l[fct[ f_) al[jb* [m_^ l_jl_m_hn[ncihm i ]igjioh^m [h^ nl[hm ilgm nb_g chni li omn) n[me*mj_]c c] IH
gi^_fm pc[ ch_*nohcha+ Bch_*noh_^ IifA gi^_fm mj[h _h^jichnm l_f[n_^ ni ^loa _ c][]s [h^ m[ _ns+ IifA gi^_fm
[l_ nl[ch_^ []limm [ qc^_ [ll[s i jo fc] [h^ jlcp[n_ ^[n[m_nm) ch]fo^cha nb_ g[mmcp_*m][f_ ^[n[ a_h_l[n_^ s
N_]olmcih m jb_higc]m [h^ ILG jf[n ilgm+6

Kol ^cacn[f ]b_gcmnls jf[n ilg cm [ ]il_ j[ln i N_]olmcih m mi nq[l_ _]imsmn_g) ]igjlcmcha [h chn_al[n_^ mocn_ i
jlijlc_n[ls [h^ ]igg_l]c[f niifm) _h[ fcha iol g_^c]ch[f [h^ ]igjon[ncih[f ]b_gcmnls n_[g ni m][f_ [h^ [^p[h]_
jlial[gm lig bcn ni ][h^c^[n_+ G_s [mj_]nm i nbcm jf[n ilg ch]fo^_7 %c& ohc c_^ []]_mm ni [h^ pcmo[fct[ncih i
]b_gc][f mnlo]nol_m [h^ [mm[s ^[n[) ch]fo^cha chn_lh[ffs a_h_l[n_^ bcab il fiq*^cg_hmcih[f [mm[s ^[n[) _rn_lh[ffs
a_h_l[n_^ RW R X il RW R X ^[n[) [h^ = IA ^[n[8 %cc& chn_al[n_^ jl_^c]ncp_ gi^_fcha) ]b_gc][f m_[l]b [h^
]igjon[ncih[f ]b_gcmnls ][j[ cfcnc_m8 [h^ %ccc& gif_]of[l ^_mcah [h^ ]iff[ il[ncih+ S_ chn_h^ ni olnb_l chp_mn ch
jl_^c]ncp_ [h^ ^cacn[f ]b_gcmnls ][j[ cfcnc_m []limm nbl__ ^ig[chm7 %c& ]b_gcmnls*]_hnlc] IH gi^_f ^_p_fijg_hn) %cc&
]b_gcmnls*]_hnlc] ^[n[ a_h_l[ncih [h^ %ccc& ^cacn[f [h^ jbsmc][f ]b_gcmnls jli]_mm ^_p_fijg_hn ni ^lcp_ nb_ _mcah*
I[e_*P_mn*=h[fst_ ]s]f_ i ]b_gcmnls ijncgct[ncih gil_ _ c]c_hnfs) ch]fo^cha nb_ liff*ion i ch^omnlc[fct_^ qile fiqm
nb[n chn_al[n_ ]b_gcmnls [h^ cifiac][f [mm[s mn_jm [onihigiomfs+
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6 I h^_t*Ho]ci) K _n [f+ %/-//&+ IifA7 [ gif_]of[l ioh^[ncih gi^_f il ^loa ^cm]ip_ls+ Ll_m_hn_^ [n J_olELO /-//+



2 PKNPUN 9U PNO V ? VN HT 1K HU LTLU P O OL AL PVU B

Pb_ N_]olmcih KO cm [h chn_al[n_^) gofnc* []_n_^ msmn_g il cn_l[ncp_fs VJYYRWP [h^ WJ RPJ RWP g[mmcp_ cifiac][f
[h^ ]b_gc][f ^[n[m_nm nb[n ]ihn[ch nlcffcihm i ch _ll_^ l_f[ncihmbcjm _nq__h ^cm_[m_*][om[ncp_ j_lnol [ncihm [h^
jin_hnc[ffs nb_l[j_onc] ]igjioh^m+ ?iff_]ncp_fs) nb_ ]igjih_hnm i nb_ N_]olmcih KO ][h _ dich_^ nia_nb_l ch [
gi^of[l q[s ni c^_hnc s) p[fc^[n_ [h^ [^p[h]_ [ li[^ jiln ifci i hip_f nb_l[j_onc] jlial[gm koc]efs) ]imn*
_ _]ncp_fs [h^ qcnb gchcg[f bog[h chn_lp_hncih [h^ c[m * ch^omnlc[fctcha ^loa ^cm]ip_ls+ S_ om_ mn[h^[l^ct_^)
[onig[n_^ qile fiqm ni c^_hnc s jlial[gm [h^ [^p[h]_ nb_g nblioab e_s mn[a_m i nb_ ^loa ^cm]ip_ls [h^
^_p_fijg_hn jli]_mm qbc]b ch]fo^_m7

§ L[nc_hn ?ihh_]ncpcns [h^ Jip_fns %c+_+) jlial[g chcnc[ncih&
§ Dcn [h^ P[la_n R[fc^[ncih
§ ?igjioh^ Kjncgct[ncih
§ Pl[hmf[ncih
§ EJ Ah[ fcha Ono^c_m
§ ?fchc][f _p_fijg_hn

H[n_*mn[a_ ]fchc][f [cfol_m [l_ nb_ jlcg[ls ^lcp_l i ]imnm ch ni^[s m jb[lg[]_onc][f N# gi^_f+ N_^o]cha nb_ l[n_
i ]imnfs) f[n_*mn[a_ [cfol_m [h^ []]_f_l[ncha nb_ ncg_fch_ lig bcn ni [ ]fchc][f ][h^c^[n_ qiof^ ]l_[n_ [ gil_
momn[ch[ f_ N# gi^_f+ Pi []bc_p_ nbcm gil_ momn[ch[ f_ gi^_f) q_ _fc_p_ nb[n ch cnm c^_[f mn[n_) [ ^loa ^cm]ip_ls
ohh_f qiof^ giljb lig nb_ _cha mb[j_^ fce_ nb_ f_nn_l R ni _cha mb[j_^ fce_ nb_ f_nn_l P) qb_l_ [ li[^ m_n i
jimmc f_ nb_l[j_onc]m ]iof^ _ h[lliq_^ l[jc^fs ni nb_ _mn ][h^c^[n_) qbc]b qiof^ [^p[h]_ nblioab mo m_ko_hn
mn_jm i nb_ jli]_mm koc]efs [h^ qcnb hi [nnlcncih+ N_]olmcih m ai[f cm ni f_p_l[a_ n_]bhifias ni l_mb[j_ nb_ nsjc][f
^loa ^cm]ip_ls ohh_f niq[l^m cnm c^_[f mn[n_ s gipcha [cfol_ [m _[lfs [m jimmc f_ ni l[jc^fs h[lliqcha nb_ ohh_f
chni jlial[gm qcnb nb_ bcab_mn jli [ cfcns i mo]]_mm+

ZheX 2' HXf[Tc aZ g[X WehZ W fVbiXel YhaaX_' N_]olmcih m ai[f cm ni f_p_l[a_ n_]bhifias ni l_mb[j_ nb_ nsjc][f ^loa
^cm]ip_ls ohh_f niq[l^m cnm c^_[f mn[n_ s gipcha [cfol_ [m _[lfs [m jimmc f_ ni l[jc^fs h[lliqcha nb_ ohh_f chni jlial[gm qcnb
nb_ bcab_mn jli [ cfcns i mo]]_mm+
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S_ _fc_p_ q_ b[p_ g[^_ jlial_mm ch l_mb[jcha nb_ nl[^cncih[f ^loa ^cm]ip_ls ohh_f ch nb_ iffiqcha q[sm7

§ 3 XJMNW N O WWNU XO N JYN RL J RWP YXRW Kol f_rc f_ [h^ m][f[ f_ g[jjcha niifm [h^ ch l[mnlo]nol_
_h[ f_ om ni ch _l nlcffcihm i l_f[ncihmbcjm _nq__h bog[h ]_ffof[l ^cm_[m_ gi^_fm [h^ nb_l[j_onc]
][h^c^[n_m [m_^ ih l_[f _gjclc][f ^[n[ lig iol iqh q_n f[ m+

h :MNW ROb OJRU N NJ URN NW Nb J N NUJ R NUb RWNaYNW R N Kol jlijlc_n[ls h[pca[ncih niifm _h[ f_ om ni
_rjfil_ iol g[mmcp_ cifiac][f) ]b_gc][f) [h^ j[nc_hn*]_hnlc] ^[n[m_nm ni p[fc^[n_ gil_ [h^ p[lc_^
bsjinb_m_m l[jc^fs+ Sbcf_ nbcm mnl[n_as l_mofnm ch [h ch]l_[m_ ch _[lfs*mn[a_ [nnlcncih) nb_ msmn_g cm ^_mcah_^
ni l[jc^fs jlcilcnct_ jlial[gm qcnb [ bcab_l fce_fcbii^ i ^iqhmnl_[g mo]]_mm _][om_ nb_s b[p_ __h
_rjfil_^ ch nb_ ]ihn_rn i bcab*^cg_hmcih[f) msmn_gm* cifias ^[n[+ Kp_l ncg_) [h^ [m iol KO cgjlip_m) q_
_rj_]n nb[n gipcha [cfol_ _[lfc_l ch nb_ jcj_fch_ qcff l_mofn ch [h ip_l[ff fiq_l ]imn i ^loa ^_p_fijg_hn+

h 2LLNUN J N MNUR N b XO RP YX NW RJU M P LJWMRMJ N X N LURWRL Pb_ N_]olmcih KO ]ihn[chm ]b_gcmnls
niifm nb[n _h[ f_ bcabfs _ c]c_hn _rjfil[ncih i ]b_gc][f mj[]_ [m q_ff [m nl[hmf[ncih[f niifm nb[n cgjlip_ nb_
li omnh_mm [h^ oncfcns i RW R X mno^c_m+

>s f_p_l[acha iol N_]olmcih KO ni _rjfil_ [h^ [^p[h]_ iol jlial[gm) q_ b[p_ mbiqh f_[^cha ch^c][nilm i
cgjlip_g_hn qb_h ]igj[l_^ ni nb_ nl[^cncih[f ^loa ^cm]ip_ls jli]_mm) j[lnc]of[lfs qcnb l_mj_]n ni ]imn [h^ ncg_+
=]limm [ff N_]olmcih jlial[gm lig f[n_ /-.4 nblioab /-/0) nb_ [p_l[a_ [giohn i ncg_ ni l_[]b nb_ p[fc^[n_^ f_[^
mn[a_ cm [jjlircg[n_fs .. gihnbm+ >s nb_ _h^ i /-/1) q_ _fc_p_ nb[n N_]olmcih jlial[gm ]iof^ l_[]b nb_
p[fc^[n_^ f_[^ mn[a_ ch [ ion b[f nb[n ncg_ il f_mm+ Qfncg[n_fs) q_ _fc_p_ nb[n onol_ cn_l[ncihm i nb_ N_]olmcih KO
qcff _h[ f_ _p_h al_[n_l cgjlip_g_hnm gchcgctcha nb_ nin[f ^iff[l*q_cabn_^ [cfol_ [h^ g[rcgctcha nb_ fce_fcbii^ i
mo]]_mm+

ZheX ,)' J[X geT]XVgbel bY bhe WehZ W fVbiXel YhaaX_ eebef g[X p WXT_q c[Te TVXhg VT_ WehZ W fVbiXel YhaaX_'S_
_fc_p_ nb[n) ]igj[l_^ ni ch^omnls [p_l[a_m) iol [jjli[]b _h[ f_m om ni7 %c& c^_hnc s fiq*pc[ cfcns jlial[gm _[lfc_l ch nb_ l_m_[l]b

]s]f_) %cc& mj_h^ f_mm j_l jlial[g [h^ %ccc& l[jc^fs [^p[h]_ jlial[gm ni [ p[fc^[n_^ f_[^ ][h^c^[n_+ =ff ch^omnls ^[n[ b[m __h
[^[jn_^ lig L[of) _n [f+ J N BN RN 5 P 5R LX N b+ %/-.-& 6) /-0 /.1+ Pb_ ]imn ni EJ b[m __h ch f[ncih*[^domn_^ omcha
nb_ QO ?ihmog_l Llc]_ Eh^_r %?LE&+ Pb_ N_]olmcih ^[n[ mbiqh il nb_ nl[hmcncih mn[a_m [h^ ncg_ ni p[fc^[n_^ f_[^ cm nb_
[p_l[a_ i [ff N_]olmcih jlial[gm mch]_ f[n_ /-.4 nblioab /-/0+ Pb_ N_]olmcih ^[n[ mbiqh il ]imn ni EJ j_ln[chm ni nb_
[]no[f [h^ jlid_]n_^ ]imnm il [ hip_f ]b_gc][f _hncns ni l_[]b EJ +

Pb_ N_]olmcih KO b[m hin ihfs cgjlip_^ mj__^ [h^ ]imn) on [fmi f_^ om ni _rjfil_ hip_f n[la_nm qbc]b ]iof^ acp_
om [ ]igj_ncncp_ [^p[hn[a_ qb_l_ gofncjf_ j[lnc_m i n_h mcgofn[h_iomfs jolmo_ [ fcgcn_^ hog _l i mcgcf[l n[la_n
bsjinb_m_m+ >_fiq ih_ ][h m__ ko[hncn[ncp_ g_[mol_m il biq q_ jlcilcnct_ jlial[gm ]b[l[]n_lct_^ s %c& mnliha
a_h_nc][ffs ^lcp_h cifiac][f _pc^_h]_ [h^ %cc& ^c _l_hnc[n_^ hip_f cifias+
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ZheX , ' MX hfX BBCf gb beZTa mX eX_Tg baf[ cf j g[ a chU_ V WTgT Tf jX__ Tf bhe bja cebce XgTel WTgT TaW fbYgjTeX
gbb_f gb WXag Yl fgTeg aZ cb agf Ybe T__ bY bhe agXeaT_ cebZeT f'S_ jlcilcnct_ jlial[gm [n m][f_ s i]omcha ih n[la_nm qb_l_
iol jlijlc_n[ls ^[n[ jlipc^_m [ ^cmnch]n [l cnl[a_ nb[n moaa_mnm q_ ][h ^lcp_ niq[l^m hip_f n[la_n c^_hnc c][ncih [h^ m_f_]ncih ch
ih]ifias+ A[]b ]cl]f_ l_jl_m_hnm [ a_h_ nb[n ][h _ m_[l]b_^ s nb_ N_]olmcih KO []limm [ hog _l i cifiac][f [h^
jb[lg[]ifiac][f []nilm+ ?cl]f_m ch al__h l_ f_]n n[la_nm il ^loam nb[n b[p_ i n[ch_^ l_aof[nils [jjlip[f il nb_ nl_[ng_hn i
mj_]c c] ^cm_[m_m [h^ [l_ [^[jn_^ lig K]bi[) + _n [f+ LUNRL 2LRM BN NJ L %/-/0&+

Ehe F cX_ aX

=ff i nb_ jlial[gm ch iol chn_lh[f jcj_fch_ [l_ ocfn ih ohcko_ cifiac][f chmcabnm mol []_^ nblioab nb_ N_]olmcih KO
qb_l_7 %c& nb_ _ncifias i nb_ ^cm_[m_ cm q_ff ^_ ch_^ on nb_ mo m_ko_hn cgj[]nm i nb_ ^cm_[m_ [l_ a_h_l[ffs
i m]ol_) nb_ jlcg[ls n[la_nm [l_ nsjc][ffs ]ihmc^_l_^ oh^loaa[ f_) il nb_ jlcg[ls n[la_nm [l_ _rn_hmcp_fs l_]iahct_^
ch [mmi]c[ncih qcnb [ j[lnc]of[l ^cm_[m_ [h^ %cc& nb_l_ cm [ bcab ohg_n g_^c][f h__^) hi [jjlip_^ nb_l[jc_m) il
mcahc c][hn fcgcn[ncihm ni _rcmncha nl_[ng_hnm+ O_p_l[f i iol chn_lh[f jcj_fch_ jlial[gm ]iof^ b[p_ jin_hnc[f g[le_n
ijjilnohcnc_m i gil_ nb[h . cffcih ch [hho[f m[f_m+ S_ ]oll_hnfs b[p_ cp_ jlial[gm ch il jf[hhcha ni chcnc[n_
Lb[m_ / ]fchc][f mno^c_m [h^ q_ [l_ jl_j[lcha ni mo gcn [h EJ il [ mcrnb jlial[g ch D/ /-/1+ Eh [^^cncih ni iol
]fchc][f mn[a_ jlial[gm) q_ [l_ []ncp_fs ^_p_fijcha ^it_hm i jl_]fchc][f [h^ ^cm]ip_ls jlial[gm+

3SPUP HS ? VN HT

§ NA?*661 il nb_ jin_hnc[f nl_[ng_hn i ]_l_ l[f ][p_lhiom g[f ilg[ncih) il ??I OU?=IKNA) [ Lb[m_
/) l[h^igct_^) ^io f_* fch^) jf[]_ i*]ihnliff_^) m[ _ns) nif_l[ cfcns [h^ _rjfil[nils _ c][]s mno^s cm
oh^_lq[s+ Kljb[h loa _mcah[ncih b[m __h al[hn_^ ch nb_ QO [h^ AQ+ S_ _rj_]n ni mb[l_ Lb[m_ / ^[n[
ch M0 /-/1+ Pbcm nlc[f q[m offs _hliff_^ ch Foh_ /-/0 [h^ nb_ p[mn g[dilcns i j[lnc]cj[hnm qbi ]igjf_n_^ ./
gihnbm i nl_[ng_hn ]ihncho_ ni _f_]n ni _hn_l nb_ fiha*n_lg _rn_hmcih mno^s+

§ NA?*//5/ il nb_ jin_hnc[f nl_[ng_hn i h_oli c lig[nimcm nsj_ /) il JB/ LKLH=N) [h [^[jncp_) Lb[m_
/,0) l[h^igct_^) gofnc]_hn_l mno^s cm oh^_lq[s+ Ahliffg_hn i Lb[m_ / cm _rj_]n_^ ni ]igjf_n_ ch D. /-/1+
Kljb[h loa _mcah[ncih ch nb_ QO [h^ AQ [m q_ff [m B[mn Pl[]e _mcah[ncih ch nb_ QO b[p_ __h
al[hn_^+ S_ _rj_]n ni mb[l_ Lb[m_ / m[ _ns [h^ jl_fcgch[ls _ c][]s ^[n[ ch M1 /-/1+

§ NA?*155. il nb_ jin_hnc[f nl_[ng_hn i [gcfc[f [^_hig[niom jifsjimcm) il B=L PQLAHK) [ Lb[m_ . ,/)
ij_h f[ _f) gofnc]_hn_l mno^s cm oh^_lq[s qcnb L[ln . ]igjf_n_+ BLE il L[ln / cm [hnc]cj[n_^ ch D. /-/1+
Kljb[h loa _mcah[ncih ch nb_ QO [h^ AQ [m q_ff [m B[mn Pl[]e _mcah[ncih ch nb_ QO b[p_ __h
al[hn_^+ S_ _rj_]n ni mb[l_ Lb[m_ / m[ _ns [h^ jl_fcgch[ls _ c][]s ^[n[ ch D. /-/2+
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§ NA?*155. il nb_ jin_hnc[f nl_[ng_hn i 2H: ( il 2A4 gon[hn ][h]_lm HEH=?) [ Lb[m_ / ij_h f[ _f)
gofnc]_hn_l mno^s ch mifc^ nogilm chcnc[n_^ [n nb_ _h^ i /-/0 qcnb BLE [hnc]cj[n_^ ch M. /-/1+ S_ _rj_]n ni
mb[l_ Lb[m_ / m[ _ns [h^ jl_fcgch[ls _ c][]s ^[n[ ch D. /-/2+

§ NA?*0631 il nb_ jl_p_hncih i l_]oll_hn 4UX RMRXRMN MROORLRUN ch _]ncih [ Lb[m_ . mno^s ch b_[fnbs
pifohn__lm ]igjf_n_^ ch M0 i /-/0+ NA?*0631 q[m q_ff nif_l[n_^ qcnb hi m_lciom [^p_lm_ _p_hnm %O=Am&
l_jiln_^+ S_ _rj_]n ni chcnc[n_ [ Lb[m_ / mno^s ch /-/1+

S_ _fc_p_ nb[n nb_ hog _l i jin_hnc[f jlial[gm q_ ][h a_h_l[n_ qcnb iol N_]olmcih KO cm e_s ni nb_ onol_ i iol
]igj[hs) [m [ al_[n_l pifog_ i p[fc^[n_^ jlial[gm b[m [ bcab_l fce_fcbii^ i ]l_[ncha p[fo_+ =^^cncih[ffs) q_
_fc_p_ nb[n iol f[la_ hog _l i jin_hnc[f jlial[gm g[e_m om [h [nnl[]ncp_ j[lnh_l il f[la_l jb[lg[]_onc][f

]igj[hc_m+ Pb_ mn[nc] il ^_]fchcha f_p_f i N# ionjon [n m_p_l[f f[la_ jb[lg[]_onc][f ]igj[hc_m ch^c][n_m [h
ihaicha l_kocl_g_hn il h_q jlid_]nm ni momn[ch nb_cl jli^o]n jcj_fch_m+

ZheX , ' J[X cbjXe bY bhe HXVhef ba EI Tf XkX c_ Y XW Ul bhe XkcTaf iX g[XeTcXhg V c cX_ aX'=ff jijof[ncihm ^_ ch_^
[ ip_ [l_ QO [h^ AQ2 ch]c^_h]_ ohf_mm inb_lqcm_ hin_^+ AQ2 cm ^_ ch_^ [m Bl[h]_) C_lg[hs) En[fs) Oj[ch [h^ QG+. Ll_p[f_h]_
il b_l_^cn[ls [h^ mjil[^c] msgjnig[nc] jijof[ncih+/ =hho[f QO [h^ AQ2 ch]c^_h]_ il [ff 7)*^lcp_h g_hchacig[m+0
Ll_p[f_h]_ il [^ofn [h^ j_^c[nlc] jijof[ncih+ Kol jlial[g b[m nb_ jin_hnc[f ni [^^l_mm m_p_l[f ch^c][ncihm+1 S_ b[p_ hin
ch[fct_^ [ n[la_n jli^o]n jli cf_ il [ mj_]c c] ch^c][ncih+2 Eh]c^_h]_ il QO ihfs+3 /H ^loa*nl_[n[ f_ jijof[ncih+4 /H ^loa*nl_[n[ f_
jijof[ncih ]igjlcmcha ip[lc[h) jlimn[n_) l_[mn [h^ j[h]l_[nc] ][h]_lm qcnb hi DNN gon[ncihm+5

A 3 -- MV 3L LI HS 3H L UV HSMV TH PVU b ?OH L (

NA?*661 cm [h il[ffs ci[p[cf[ f_) moj_lirc^_ m][p_ha_l mg[ff gif_]of_ ]oll_hnfs oh^_l ^_p_fijg_hn il nb_
nl_[ng_hn i msgjnig[nc] ??I+ ??I cm [giha nb_ f[la_mn l[l_ ^cm_[m_ ijjilnohcnc_m [h^ b[m hi [jjlip_^
nb_l[jc_m ni ^[n_+ NA?*661 ^_gihmnl[n_^ _r]_ff_hn nif_l[ cfcns [h^ mocn[ cfcns il ]blihc] ^imcha ch Lb[m_ . O= [h^
I= nlc[fm ch b_[fnbs pifohn__lm ^cl_]n_^ [h^ _r_]on_^ s N_]olmcih+ OU?=IKNA) [ Lb[m_ / l[h^igct_^) ^io f_*
fch^) jf[]_ i*]ihnliff_^) m[ _ns) nif_l[ cfcns [h^ _rjfil[nils _ c][]s mno^s cm oh^_lq[s) [h^ Kljb[h loa
_mcah[ncih b[m __h al[hn_^ ch nb_ QO [h^ AQ+ S_ _rj_]n ni mb[l_ Lb[m_ / ^[n[ ch M0 /-/1+ Pbcm nlc[f q[m offs

_hliff_^ ch Foh_ /-/0) qcnb nb_ p[mn g[dilcns i j[lnc]cj[hnm qbi ]igjf_n_^ ./ gihnbm i nl_[ng_hn _f_]ncha ni _hn_l
nb_ fiha*n_lg _rn_hmcih jilncih i nb_ mno^s+

5R NJ N N RN

??I cm [ h_olip[m]of[l ]ih^cncih nb[n cgj[]nm [jjlircg[n_fs 03-)--- msgjnig[nc] ch^cpc^o[fm ch nb_ QO [h^ AQ2+
U_n) qcnb ihfs [lioh^ 0-" i j[nc_hnm _rbc cncha hinc]_[ f_ msgjnigm) nb_ ^cm_[m_ cm m_p_l_fs oh^_l^c[ahim_^)
jin_hnc[ffs [ _]ncha ip_l . gcffcih j[nc_hnm+ ??I ilcach[n_m lig a_h_nc] gon[ncihm ch [hs i nbl__ a_h_m chpifp_^ ch
_h^inb_fc[f oh]ncih7 44 ( 44 ) il 44 [h^ [jjlircg[n_fs /-" i j[nc_hnm chb_lcn [ [gcfc[f ilg i ??I ch [h
[onimig[f ^igch[hn j[nn_lh+ Ojil[^c] ^cm_[m_ ch nb_ l_g[chcha jijof[ncih cm ][om_^ s mig[nc] gon[ncihm nb[n
[lcm_ ch nb_ m[g_ a_h_m+ ??I g[hc _mnm [m p[m]of[l g[f ilg[ncihm i nb_ mjch[f ]il^ [h^ l[ch ]b[l[]n_lct_^ s
[ hilg[ffs _hf[la_^ ][jcff[ls ][pcnc_m qcnbion chn_lp_hcha l[ch j[l_h]bsg[+ L[nc_hnm qcnb ??I f_mcihm [l_ [n
mo mn[hnc[f lcme il m_ctol_m) b_[^[]b_m) jlial_mmcp_ h_olifiac][f ^_ c]cnm) [h^ jin_hnc[ffs [n[f b_gillb[ac] mnlie_+
?oll_hn hih*jb[lg[]ifiac] nl_[ng_hnm ch]fo^_ gc]limolac][f l_m_]ncih [h^ mn_l_in[]nc] l[^cimola_ls+ Ccp_h nb_

 

06



chp[mcp_ [h^ lcmes h[nol_ i nb_m_ chn_lp_hncihm) nb_m_ ijncihm [l_ l_m_lp_^ il [ mo m_n i j[nc_hnm qcnb mcahc c][hn
msgjnig[nifias [h^,il _[mcfs []]_mmc f_ f_mcihm+ N_ f__^m [h^ inb_l h_a[ncp_ m_ko_f[_ i nl_[ng_hn olnb_l fcgcn
nb_ _ _]ncp_h_mm i nb_m_ chn_lp_hncihm+ Pb_l_ cm hi [jjlip_^ jb[lg[]ifiac][f nl_[ng_hn nb[n [ _]nm nb_ l[n_ i
aliqnb i ??I f_mcihm il nb_cl jlij_hmcns ni f__^ il inb_lqcm_ ch^o]_ msgjnigm+ D_h]_) ??I l_g[chm [ m_lciom
b_[fnb ]ih^cncih l_mofncha ch jlial_mmcp_ h_olifiac] cgj[clg_hn [h^ [ bcab lcme i ^_[nb ^o_ ni b_gillb[ac] mnlie_+

ZheX ,,' LTfVh_Te T_Ybe Tg baf VTiXeab Tf$ a g[X UeT a bY T 99C cTg Xag' )

:W RP O XV BNL RXW C

44 ) ehi]e*^iqh ch bog[h _h^inb_fc[f ]_ffm l_p_[f_^ jlihioh]_^ mnlo]nol[f [h^ oh]ncih[f jb_hinsj_m nb[n [l_
^cmnch]n lig b_[fnbs ]_ffm+ S_ bsjinb_mct_^ nb[n nb_m_ i m_lp_^ mnlo]nol[f ]b[ha_m ]iof^ _ om_^ ni _h[ f_
oh c[m_^ ^loa ^cm]ip_ls+ Bfoil_m]_hn gc]lim]ijs [h^ [onig[n_^ ]_ffof[l ko[hnc c][ncih [h^ jli cfcha mi nq[l_
_h[ f_^ bcab nblioabjon [h[fsmcm+ Iil_ nb[h /)--- ]igg_l]c[ffs [p[cf[ f_ [h^ ehiqh ]b_gc][f _hncnc_m q_l_ l[jc^fs
_p[fo[n_^ qcnb nbcm mnl[n_as [m_^ ih nb_ bsjinb_mcm nb[n bcnm lig nbcm fc l[ls ]iof^ _ gil_ koc]efs nl[hmf[n_^ ni
nb_ ]fchc]+ Pb_ hip_f om_ i NA?*661 il ??I q[m ^cm]ip_l_^ f_p_l[acha nbcm _[lfs ilg i nb_ N_]olmcih KO+ Pb_
_r]cncha [mj_]n i nbcm hip_f) oh c[m_^ [jjli[]b q[m nb[n nb_ ^loa ][h^c^[n_m ]bim_h omcha [onig[n_^ mi nq[l_
[h[fsmcm ionj_l ilg_^ nbim_ ]bim_h s bog[h [h[fsmcm ch mo m_ko_hn ilnbiaih[f m]l__hm+

ZheX ,-3 HXfVhX bY fgehVgheT_ c[XabglcXf TffbV TgXW j g[ _bff bY 33 (' Eggohi foil_m]_h]_ cg[a_m i _h^inb_fc[f ]_ffm
nl_[n_^ qcnb mc?PNH) mc??I/) il mc??I/ nl_[n_^ qcnb NA?*661) Ocgp[mn[nch) il ?bif_][f]c _lif mn[ch_^ il J= % fo_&) []nch
%al__h& [h^ RA*][^b_lch %l_^&+ =]]il^cha ni [ g[]bch_ f_[lhcha ]f[mmc c_l nl[ch_^ ih cg[a_m) NA?*661 mbiqm cg[a_* [m_^
l_m]o_+

 

1-
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NA?*661 cm [ mg[ff gif_]of_ nb_l[j_onc] ^_mcah_^ ni [ff_pc[n_ h_olifiac][f msgjnigm [mmi]c[n_^ qcnb ??I [h^
jin_hnc[ffs l_^o]_ nb_ []]ogof[ncih i h_q f_mcihm+ NA?*661 cm [h il[ffs ci[p[cf[ f_ moj_lirc^_ m][p_ha_l qcnb
jb[lg[]iech_nc]m mojjilncha ih]_*^[cfs ^imcha ch bog[hm+ Pb_ jon[ncp_ g_]b[hcmg i []ncih i NA?*661 cm
nblioab l_^o]ncih i l_[]ncp_ irsa_h mj_]c_m [h^ ^_]l_[m_^ irc^[ncp_ mnl_mm nb[n f_[^m ni mn[ cfct[ncih i
_h^inb_fc[f [llc_l oh]ncih+ Eh [^^cncih) NA?*661 _rbc cnm [hnc*ch f[gg[nils jlij_lnc_m qbc]b ]iof^ _ _h_ c]c[f ch
l_^o]cha ^cm_[m_*[mmi]c[n_^ j[nbifias+

ZheX ,.' H;9&22- XV[Ta f bY TVg ba TaW cebcbfXW cbgXag T_ g[XeTcXhg V cTVg'

A NLURWRLJU

Pb_ []ncpcns i NA?*661 [m [ jin_hnc[f nl_[ng_hn il ??I q[m olnb_l ]ih clg_^ ch ilnbiaih[f oh]ncih[f [mm[sm [h^
ch []on_ [h^ ]blihc] RW R X gi^_fm+ NA?*661 ^_gihmnl[n_^ _h_ cn ih []on_ ni mo []on_ ^cm_[m_*l_f_p[hn
b_gi^sh[gc] j[l[g_n_lm mo]b [m p[m]of[l ^sh[gc]m [h^ p[m]of[l j_lg_[ cfcns+ ?blihc] [^gchcmnl[ncih i
NA?*661 q[m [fmi n_mn_^ ch nqi _h^inb_fc[f*mj_]c c] ehi]eion giom_ gi^_fm il nb_ nqi gimn jl_p[f_hn a_h_nc]
][om_m) 44 ( [h^ 44 )+ Pb_m_ giom_ gi^_fm [cnb offs l_][jcnof[n_ nb_ ?JO ][p_lhiom g[f ilg[ncihm i nb_
bog[h ^cm_[m_+ Ic]_ nl_[n_^ qcnb NA?*661 ^_gihmnl[n_^ [ ^_]l_[m_ ch f_mcih hog _l [h^,il mct_ ]igj[l_^ ni
p_bc]f_ nl_[n_^ ]ihnlifm+ Jin[ fs) /1*biol ]cl]of[ncha jf[mg[ f_p_fm i NA?*661 ch nbcm RW R X _rj_lcg_hn q_l_
]ihmcmn_hn qcnb _rjimol_m m__h ch bog[hm [n [ /-- ga ^[cfs ^im_+
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ZheX ,/' H;9&22- eXfVhXf TVXgl_V[b_ aX& aWhVXW iTfbW _Tg ba WXYXVg TaW WXe T_ cXe XTU _ gl WXYXVg a 9V
XaWbg[X_ T_ fcXV Y V abV bhg VX'..

ZheX ,0' H;9&22- eXWhVXf _Xf ba fXiXe gl a V[eba V bhfX bWX_f bY 99C : fXTfX'Ic]_ nl_[n_^ qcnb NA?*661
^_gihmnl[n_^ [ mn[ncmnc][ffs mcahc c][hn ^_]l_[m_ ch nb_ hog _l i mg[ff*mct_ f_mcihm) qcnb [ nl_h^ niq[l^ [ ^_]l_[m_ ch nb_
hog _l i gc^*mct_ f_mcihm+..

4URWRLJU

S_ ]ih^o]n_^ [ Lb[m_ . Ochaf_ =m]_h^cha im_ %O= & mno^s ch 0/ b_[fnbs bog[h pifohn__lm omcha []ncp_
jb[lg[]_onc][f chal_^c_hnm qcnb hi _r]cjc_hnm ch [ jiq^_l*ch* innf_ %LE>& ^im[a_ ilg+ N_mofnm mbiq_^ nb[n
msmn_gc] _rjimol_ %?g[r [h^ =Q?& a_h_l[ffs ch]l_[m_^ ch jlijilncih ni NA?*661 ^im_ [ n_l inb mchaf_ [h^ gofncjf_
^im_m+ I_^c[h Pg[r [h^ n.,/ [jj_[l_^ ni _ ch^_j_h^_hn i ^im_+ Pb_l_ q_l_ hi ^_[nbm il O=Am l_jiln_^ ^olcha
nbcm mno^s [h^ hi PA=Am nb[n f_^ ni nb_ qcnb^l[q[f i mo d_]nm lig nb_ mno^s+ Pb_m_ ^[n[ mojjiln_^ [ I= mno^s ch
b_[fnbs bog[h pifohn__lm+

 

1/

.. Cc mih) _n [f+ %/-.2&+ Onl[n_as il c^_hnc scha l_joljim_^ ^loam il nb_ nl_[ng_hn i ]_l_ l[f ][p_lhiom g[f ilg[ncih+ ?cl]of[ncih) .0.%0&)
/56*66+



= mo m_ko_hn Lb[m_ . Iofncjf_ =m]_h^cha im_ %I= & mno^s q[m ]ih^o]n_^ ch 2/ b_[fnbs bog[h pifohn__lm [h^
q[m ^_mcah_^ ni chp_mnca[n_ nb_ m[ _ns) nif_l[ cfcns) [h^ LG i gofncjf_ il[f ^im_m i NA?*661) ni lc^a_ lig nb_ LE>
^im[a_ ilg ni [ n[ f_n ^im[a_ ilg) [m q_ff [m ni [mm_mm nb_ _ _]n i ii^ ih LG iffiqcha [ mchaf_ il[f ^im_+
Kp_l[ff) gofncjf_ il[f ^im_m i NA?*661 q_l_ q_ff nif_l[n_^ ch b_[fnbs g[f_ [h^ _g[f_ mo d_]nm [n _[]b ^im_ f_p_f
[^gchcmn_l_^ ch nbcm mno^s+ Pb_l_ [jj_[l_^ ni _ hi ^im_*l_f[n_^ nl_h^m ch PA=Am) pcn[f mcahm) A?Cm) jofm_
ircg_nls) jbsmc][f _r[gch[ncih ch^cham) il h_olifiac][f _r[gch[ncih ch^cham+ Lb[lg[]iech_nc] l_mofnm mojjiln
ih]_*^[cfs il[f ^imcha qcnb n[ f_n ilgof[ncih+

JTU_X ' Ih Tel bY 7WiXefX ;iXagf Yeb F[TfX Ch_g c_X 7fVXaW aZ :bfX IghWl' =A:[^p_lm_ _p_hn8 I= :gofncjf_
[m]_h^cha ^im_8 O=A:m_lciom [^p_lm_ _p_hn8 PA=A:nl_[ng_hn*_g_la_hn [^p_lm_ _p_hn+

N_]olmcih chcnc[n_^ nb_ OU?=IKNA mno^s) [ nqi*j[ln Lb[m_ / nlc[f ch ??I j[nc_hnm ch M. /-//+ L[ln . cm [
l[h^igct_^) ^io f_* fch^) jf[]_ i*]ihnliff_^ nlc[f ni chp_mnca[n_ nb_ m[ _ns) _ c][]s) [h^ LG i ^[cfs ^im_m i
NA?*661 %/-- ga [h^ 1-- ga& ]igj[l_^ ni jf[]_ i ch j[lnc]cj[hnm qcnb msgjnig[nc] ??I ip_l [ nl_[ng_hn j_lci^
i ./ gihnbm+ L[ln / cm [h ijncih[f) ^io f_* fch^) fiha*n_lg _rn_hmcih %HPA& mno^s i ^[cfs ^im_m i NA?*661 %/--
ga [h^ 1-- ga& il j[lnc]cj[hnm ]igjf_ncha L[ln . i nb_ mno^s+ ?oll_hnfs) nb_l_ cm hi l_aof[nils jl_]_^_hn il
l_acmnl[ncih[f j[nbq[s il ??I ^loa ^_p_fijg_hn+ N_mofnm lig nb_ ihaicha Lb[m_ / mno^s [l_ _rj_]n_^ ni ch ilg
[ jcpin[f nlc[f ^_mcah qcnb aoc^[h]_ lig nb_ B =+
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ZheX ,1' F[TfX fghWl fV[X T Ybe H;9&22-' Lb[m_ / nlc[f ^_mcah ni [mm_mm nb_ _ c][]s [h^ m[ _ns i NA?*661 ch j[nc_hnm
qcnb msgjnig[nc] ??I+ Ahliffg_hn ]lcn_lc[ ch]fo^_m INE*]ih clg_^ f_mcih%m&) ^c[ahimcm i [gcfc[f il mjil[^c] ??I) [h^ b[pcha
msgjnigm ^cl_]nfs l_f[n_^ ni ??I+ Llcg[ls ion]ig_ g_[mol_m [l_ m[ _ns [h^ nif_l[ cfcns+ O_]ih^[ls g_[mol_m [l_ i]om_^ ih
_ c][]s) ch]fo^cha ]fchc]c[h*g_[mol_^ ion]ig_m) cg[acha i ??I f_mcihm) []on_ mnlie_ m][f_m [h^ j[nc_hn l_jiln_^ ion]ig_m+
Pbcm nlc[f q[m offs _hliff_^ ch Foh_ /-/0 [h^ nb_ p[mn g[dilcns i j[lnc]cj[hnm qbi ]igjf_n_^ ./ gihnbm i nl_[ng_hn ]ihncho_ ni
_hn_l nb_ fiha*n_lg _rn_hmcih mno^s+

4XVYN R X

Pi iol ehiqf_^a_) nb_ NA?*661 jlial[g cm nb_ clmn ch^omnls mjihmil_^ nb_l[j_onc] jlial[g ch ]fchc][f nlc[fm il
??I+ E [jjlip_^) NA?*661 qiof^ _ nb_ clmn jb[lg[]ifiac] ^cm_[m_*gi^c scha nl_[ng_hn il ??I) ih_ i nb_
f[la_mn [l_[m i ohg_n h__^ ch nb_ l[l_ ^cm_[m_ mj[]_+ Pb_l_ [l_ ]oll_hnfs nbl__ inb_l []ncp_ jlial[gm ch ]fchc][f
^_p_fijg_hn il ??I+

§ KR*555) [ NK?G/ chbc cnil lig Kpc^ Pb_l[j_onc]m) cm ]oll_hnfs ch Lb[m_ .) qcnb [ mcah[f* ch^cha nlc[f
_rj_]n_^ ni chcnc[n_ ch D/ /-/1+

§ JNH*.-16) [ NK?G chbc cnil lig J_ol_fcm ch*fc]_hm_^ lig >ci=rih_ >ciO]c_h]_m) cm ]oll_hnfs ch Lb[m_ .+

§ =nilp[mn[nch) [ ]igj_ncncp_ DIC*?i= l_^o]n[m_ chbc cnil) cm _cha mno^c_^ ch [h chp_mnca[nil mjihmil_^
Lb[m_ .,/ mno^s ch ??I j[nc_hnm qcnb [ l_]_hn bcmnils i msgjnig[nc] f__^m+

A 3 ((,( MV =L VMPI VTH V P C WL ( ?OH L ( )

NA?*//5/ cm [ mg[ff gif_]of_ D =? chbc cnil ]oll_hnfs oh^_l ^_p_fijg_hn il nb_ nl_[ng_hn i 7)*gon[hn
g_hchacig[m+ Eh jlcil ]fchc][f nlc[fm) nb_ gif_]of_ q[m q_ff nif_l[n_^) ch]fo^cha ch j[nc_hnm ^im_^ il gofncjf_ s_[lm+
Eh ]ihnl[mn ni [jjlip_^ D =? chbc cnilm) NA?*//5/ cm inb ?JO*j_h_nl[hn [h^ il[ffs ci[p[cf[ f_+ =h [^[jncp_)
Lb[m_ /,0) l[h^igct_^) gofnc]_hn_l mno^s cm oh^_lq[s qcnb _hliffg_hn i Lb[m_ / _rj_]n_^ ni ]igjf_n_ ch D. /-/1+
Kljb[h loa _mcah[ncih ch nb_ QO [h^ AQ [m q_ff [m B[mn Pl[]e _mcah[ncih ch nb_ QO b[p_ __h al[hn_^+ S_
_rj_]n ni mb[l_ Lb[m_ / m[ _ns [h^ jl_fcgch[ls _ c][]s ^[n[ ch M1 /-/1+

5R NJ N N RN

J_oli c lig[nimcm nsj_ / %JB/& cm [h [onimig[f ^igch[hn) chb_lcn_^) l[l_) nogil msh^lig_ nb[n jl_^cmjim_m
[ _]n_^ ch^cpc^o[fm ni gofncjf_ h_lpiom msmn_g nogilm) nb_ gimn ]iggih i qbc]b [l_ cf[n_l[f p_mnc of[l
m]bq[hhig[m) chnl[]l[hc[f g_hchacig[m) mjch[f g_hchacig[m [h^ inb_l mjch_ nogilm mo]b [m _j_h^sgig[m+
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=jjlircg[n_fs ih_*b[f i ch^cpc^o[fm qcnb JB/ b[p_ g_hchacig[m [h^ gimn i nb_m_ ch^cpc^o[fm qcff b[p_ gofncjf_
g_hchacig[m+ Eh j[nc_hnm qcnb JB/ nb_ ch]c^_h]_ i g_hchacig[m ch]l_[m_m qcnb [a_) [h^ fc _ncg_ lcme g[s _ [m
bcab [m 42"+ ?ig ch_^) q_ _fc_p_ JB/*^lcp_h g_hchacig[m i]]ol ch [jjlircg[n_fs 00)--- j[nc_hnm j_l s_[l ch
nb_ QO [h^ AQ2+ L[nc_hnm qcnb JB/ [l_ ^c[ahim_^ nsjc][ffs ch nb_cl f[n_ n__hm il _[lfs /-m [h^ jl_m_hn qcnb b_[lcha
fimm qbc]b cm omo[ffs ohcf[n_l[f [n nb_ ncg_ i ihm_n) i][f h_olifiac][f ^_ c]cnm) [h^ msgjnigm l_f[ncha ni ch]l_[mcha
chnl[]l[hc[f jl_mmol_+

=fnbioab gimn g_hchacig[m [l_ _hcah) nb_cl fi][ncih i n_h g[e_m ]igjf_n_ l_m_]ncih ohn_h[ f_) [h^ mo m_ko_hnfs
j[nc_hnm qcnb JB/ _rj_lc_h]_ fimm i b_[lcha) []c[f j[l[fsmcm) jiil [f[h]_) [h^ pcmo[f ^c c]ofns+ Ojch[f nogilm ][h
l_mofn ch q_[eh_mm [h^ ^cm[ cfcns [h^ mig_ j[nc_hnm _]ig_ qb__f]b[cl ioh^+ I[hs j[nc_hnm qcnb gofnc*nogil
^cm_[m_ ^c_ ch _[lfs [^ofnbii^+ o_ ni nb_ ][n[mnlijbc] h[nol_ i nb_ ^cm_[m_ [h^ f[]e i hih*molac][f ijncihm il
g[h[a_g_hn) h_q [jjli[]b_m ni nl_[ng_hn [l_ h__^_^) j[lnc]of[lfs nbim_ ^cl_]n_^ niq[l^ mblchecha nogil ol^_h+

:W RP O XV BNL RXW C

S_ m_f_]n_^ NA?*//5/ il iol JB/ jlial[g nblioab nb_ [jjfc][ncih i [ lon_* il]_ [jjli[]b s ^_p_fijcha [ bcab
]ihn_hn jb_hinsjc] m]l__h ni c^_hnc s ]_ffof[l [h^ mnlo]nol[f ]b[ha_m [mmi]c[n_^ qcnb nb_ a_h_nc] ehi]e^iqh i JB/
s mcNJ= ch DQRA? ]_ffm+ Pl[hm _]n_^ 7) ^_ c]c_hn ]_ffm q_l_ nl_[n_^ qcnb nbiom[h^m i ]igjioh^m ni ^cm]ip_l

gif_]of_m nb[n l_mnil_^ nb_ mnlo]nol[f ^_ _]nm [mmi]c[n_^ qcnb fimm i JB/+ NA?*//5/ l_p_lm_^ nbcm ]igjf_r ]_ffof[l
jb_hinsj_ []e ni [ b_[fnbs mn[n_ %qcf^nsj_& ch iol ch^_j_h^_hn m]l__hm [n ]ih]_hnl[ncihm _nq__h -+. ni . ~I) ch
fch_ qcnb _ c][]ciom ]ih]_hnl[ncih f_p_fm ch iol jl_]fchc][f _rj_lcg_hnm+ =^^cncih[ffs) NA?*//5/ [cf_^ ni _rbc cn nb_
m[g_ f_p_f i ^im_ ^_j_h^_hn l_m]o_ ch nb_ _p[fo[ncih i boh^l_^m i inb_l nogil mojjl_mmil il ih]ia_h_
ehi]e^iqh gi^_fm) jlipc^cha olnb_l _pc^_h]_ i [ m_f_]ncp_ _ _]n ch nb_ mj_]c c] ]ihn_rn i 7) fimm i oh]ncih+
Pia_nb_l) nb_m_ _rj_lcg_hnm ^_gihmnl[n_^ li omn [h^ l_jli^o]c f_ []ncpcns ch ^cm_[m_ l_f_p[hn m_nncham moaa_mncha
nb_ nb_l[j_onc] jin_hnc[f i NA?*//5/ ch nl_[ncha 7)*gon[hn nogilm+

ZheX ,2' H;9& 1 eXfVhXW g[X _bff bY D ' =& Eggohi foil_m]_hn cg[a_m i bog[h _h^inb_fc[f ]_ffm nl_[n_^ qcnb mcNJ=
]ihnlif il mcNJ= JB/+ >& NA?*//5/ l_m]o_^ nb_ bcab*^cg_hmcih[f ^cm_[m_ jb_hinsj_ [m _pc^_h]_^ qcnb [ f_ n mbc n lig nb_
^cm_[m_ ni nb_ b_[fnbs mn[n_+ DQRA?) bog[h og cfc][f p_ch _h^inb_fc[f ]_ffm8 JB/) h_oli c lig[nimcm nsj_ /8 mcNJ=) mg[ff
chn_l _lcha NJ=+
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NA?*//5/) cm [h il[ffs ci[p[cf[ f_) ?JO*j_h_nl[ncha) j[h*bcmnih_ ^_[]_nsf[m_) il D =?) chbc cnil qcnb LE0G,=GP,
gPKN j[nbq[s gi^of[nils []ncpcns+ >s ]igj[lcmih ni g[le_n_^ D =? chbc cnilm) NA?*//5/ cm ohcko_fs mocn_^ il
j[nc_hnm qcnb JB/ [h^ 7)*gon[hn ?JO nogilm) ^o_ ni cnm il[f ci[p[cf[ cfcns) ?JO*_rjimol_) [h^ [m i s_n
oh^i]og_hn_^ ][l^cip[m]of[l fc[ cfcnc_m+

ZheX -)' H;9& 1 jbh_W UX T Y efg& a&V_Tff >:79 a[ U gbe Ybe g[X cbgXag T_ geXTg Xag bY D Xa aZ b Tf'S_ _fc_p_
NA?*//5/ cm q_ff mocn_^ il JB/ pm inb_l D =? chbc cnilm ^o_ ni cnm il[f ci[p[cf[ cfcns [h^ ?JO*_rjimol_+./).0).1

JB/ ^cm_[m_ cm ^lcp_h s gon[ncihm ch nb_ 7) a_h_) qbc]b _h]i^_m [h cgjiln[hn ]_ff mcah[fcha gi^of[nil) g_lfch+
Himm i g_lfch l_mofnm ch []ncp[ncih i gofncjf_ mcah[fcha j[nbq[sm ]ihp_lacha ih LE0G,=GP,gPKN [giha inb_lm
[h^ l_mofnm ch _hb[h]_^ ]_ff jlifc _l[ncih+ =hnc*h_ijf[mnc] _ _]nm i D =? chbc cnilm) fce_ NA?*//5/) [l_ nbioabn ni
^_lcp_ jlcg[lcfs pc[ ^cmlojncih i nb_ jlin_ch jbimjb[n[m_ . %LL.&*D =? chn_l[]ncih) [h^ nb_ mo m_ko_hn chbc cncih
i LE0G,=GP mcah[fcha f_[^cha ni aliqnb [ll_mn [h^ [jijnimcm i ][h]_l ]_ffm+

 

13

./ O ilip) +S _n [f+ %/-.4& = jb[m_ . nlc[f i nb_ D =? chbc cnil =N*1/ ch j[nc_hnm qcnb gofncjf_ gs_fig[ [h^ P* [h^ >*]_ff fsgjbig[m+ N T
bVY XVJ ,. ( ") /0.-*/0.5+

.0 ?iffc_l G=) _n [f+ %/-/.&+ = jb[m_ . nlc[f i nb_ bcmnih_ ^_[]_nsf[m_ chbc cnil =N*1/ ch j[nc_hnm qcnb h_oli c lig[nimcm nsj_ /*[mmi]c[n_^ nogilm
[h^ [^p[h]_^ mifc^ g[fcah[h]c_m+ 4JWLN 4 NVX N A J VJLXU .- ," 266*3..+
.1 Ll_m]lc cha Eh ilg[ncih i Rilchimn[n,>_fchimn[n,Nigc^_jmch l_mj_]ncp_fs+



ZheX - ' H;9& 1 TVgf ba Ta cbegTag cTg[jTl a gh be WXiX_bc Xag gb a[ U g g[X Zebjg[ bY gh be VX__f' = jin_hnc[f
g_]b[hcmg i []ncih i NA?*//5/ ch JB/+.2

A NLURWRLJU

= n_l q_ ^cm]ip_l_^ nb_ hip_f om_ i NA?*//5/ il JB/ omcha iol jf[n ilg) q_ j_l ilg_^ [ fcn_l[nol_ m_[l]b ni
_nn_l oh^_lmn[h^ nb_ gif_]of_ [h^ p[fc^[n_ cnm []ncpcns ch ^cm_[m_ l_f_p[hn jl_]fchc][f gi^_fm+ NA?*//5/ b[m __h

mbiqh ni _ jb[lg[]ifiac][ffs []ncp_ ch p[lciom bog[h ][h]_l ]_ff fch_m [h^ bog[h ][h]_l r_hial[ n gi^_fm+
NA?*//5/ b[^ __h mbiqh ni chbc cn RW R X jlifc _l[ncih i p_mnc of[l m]bq[hhig[) il RO) [h^ g_hchacig[ ]_ffm
s ch^o]cha ]_ff ]s]f_ [ll_mn [h^ [jijnimcm [n ^im_m nb[n ]ill_f[n_ qcnb =GP ch[]ncp[ncih+ Eh jl_]fchc][f gi^_fm)

NA?*//5/ chbc cn_^ nb_ aliqnb i jlcg[ls bog[h RO [h^ O)*^_ c]c_hn giom_ m]bq[hhig[ ]_ffm) [m q_ff [m
jlcg[ls j[nc_hn*^_lcp_^ g_hchacig[ ]_ffm [h^ nb_ _hcah g_hchacig[ ]_ff fch_) >_h*I_h*.+

Eh [hcg[f gi^_fm i JB/) NA?*//5/ mojjl_mm_^ RW R X nogil aliqnb i [h O)*^_ c]c_hn giom_ p_mnc of[l
m]bq[hhig[ [ffial[ n+ Eh [^^cncih) NA?*//5/ mojjl_mm_^ RW R X nogil aliqnb i bog[h p_mnc of[l m]bq[hhig[
r_hial[ n gi^_fm ch gc]_ _^ ]biq ilgof[n_^ ni ^_fcp_l /2 ga,ea,^[s NA?*//5/ il 12 ^[sm+ NA?*//5/ [fmi
mojjl_mm_^ nb_ aliqnb i g_hchacig[ ]_ffm ch [h ilnbinijc] giom_ gi^_f i 7)*^_ c]c_hn g_hchacig[ nb[n
]ihn[ch_^ fo]c _l[m_*_rjl_mmcha >_h*I_h*. g_hchacig[ ]_ffm+ Pb_m_ [hcg[f ^[n[ m_lp_^ [m [ oh]ncih[f [h^
ilnbiaih[f p[fc^[ncih i iol jf[n ilg ch^cham+
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.2 =^[jn_^ lig L_nlcffc [h^ B_lh h^_t*R[ff_+ %/-.3&+ Nif_ i I_lfch,JB/ ch[]ncp[ncih ch nogil cifias+ WLXPNWN , ,") 204*15+



ZheX - ' H;9& 1 f[e a f iXfg Uh_Te fV[jTaab T kXabZeTYgf a I9 :& 9H VX TaW ceXiXagf Zebjg[ eXZebjg[ bY
gh bef a g[X =6(&WXY V Xag Xa aZ b T bhfX bWX_' %=& ?b[ha_ ch RO nogil pifog_ il _[]b ]ihnlif giom_)
^_gihmnl[ncha [ g_[h 3" ch]l_[m_+ %>& NA?*//5/ mcahc c][hnfs l_^o]_m nb_ g_[h mct_ i RO nogil pifog_ s u/5" []limm
O?E *E?N gc]_ cgjf[hn_^ qcnb RO r_hial[ nm+ Allil [lm mbiqh [l_ nb_ 62" ?E+ L:-+--3+ ?& NA?*//5/ [fmi mojjl_mm_^ nb_
aliqnb i >_h*I_h*.*Ho]> nogil r_hial[ nm [m g_[mol_^ s nogil cifogch_m]_h]_+.3).4

4URWRLJU

Biol Ehp_mnca[nil*Ojihmil_^ Plc[fm %EOPm& i NA?*//5/ %jl_pciomfs l_ _ll_^ ni [m =N*1/& b[p_ __h ]igjf_n_^+ Eh
mno^s =N*1/*--.) NA?*//5/ q[m [^gchcmn_l_^ [m gihinb_l[js+ Eh nb_ inb_l 0 nlc[fm) NA?*//5/ q[m [^gchcmn_l_^ ch
]ig ch[ncih qcnb [hnc*h_ijf[mnc] [a_hnm7 ^_]cn[ ch_ %=N*1/*--/&) j[tij[hc %=N*1/*--0& [h^ jig[fc^igc^_ %=N 1/
--1&) l_mj_]ncp_fs+ Eh nb_m_ mno^c_m) NA?*//5/ q[m acp_h ni 44 j[nc_hnm qcnb mifc^ il b_g[nifiac][f g[fcah[h]c_m ch
^im_m l[hacha lig /- ga ni 5- ga nbl__ ncg_m [ q__e il nbl__ q__em iffiq_^ s ih_ q__e i *nl_[ng_hn ch iol*
q__e ]s]f_m+ Iofncjf_ j[nc_hnm q_l_ nl_[n_^ il gofncjf_ s_[lm omcha nbcm ^imcha l_acg_h [n nb_ 3- ga ^im_ [h^ nb_
fiha_mn l_]il^_^ nl_[ng_hn ^ol[ncih cm 1+1 s_[lm [n nb_ 1- ga ^im_+ Pb_ g[dilcns i [^p_lm_ _p_hnm q_l_ nl[hmc_hn
]snij_hc[ nb[n ^c^ hin l_mofn ch ^im_ l_^o]ncih il mnijj[a_+ Pb_ IP ch j[nc_hnm qcnb mifc^ nogilm q[m ^_n_lgch_^
ni _ 3- ga+ Pb_ NA?*//5/ jf[mg[ _rjimol_ ch j[nc_hnm qcnb b_g[nifiac][f g[fcah[h]c_m [h^ mifc^ nogilm
a_h_l[ffs ch]l_[m_^ qcnb ch]l_[mcha ^im_m+ Pb_l_ q_l_ hi ]ihmcmn_hn mcahm i jf[mg[ NA?*//5/ []]ogof[ncih
[]limm [ .6*^[s [^gchcmnl[ncih j_lci^ hil i pciom ^c _l_h]_m ch LG _nq__h b_g[nifiac] [h^ mifc^ nogil j[nc_hnm+

Eh [hinb_l _[lfs Lb[m_ . jb[lg[]i^sh[gc] EOP ]ih^o]n_^ s Kbci On[n_ Qhcp_lmcns) cn [jj_[l_^ nb[n NA?*//5/
mojjl_mm_^ [ _ll[hn []ncp[ncih i ANG) =GP [h^ O3 j[nbq[sm ch p_mnc of[l m]bq[hhig[m lig [^ofn j[nc_hnm
oh^_laicha nogil l_m_]ncih+ Pb_m_ l_mofnm g[s _ ^c c]ofn ni []bc_p_ qcnb mchaf_ j[nbq[s chbc cnilm i =HG il IAG+

N_]olmcih cm ]oll_hnfs _hliffcha j[nc_hnm ch LKLH=N) [h [^[jncp_) Lb[m_ /,0) l[h^igct_^) gofnc]_hn_l mno^s ni
_p[fo[n_ nb_ _ c][]s [h^ m[ _ns i NA?*//5/ ch j[nc_hnm qcnb jlial_mmcp_ 7)*gon[n_^ g_hchacig[m qcnb
oh^_lfscha JB/ ^cm_[m_ [h^ mjil[^c] g_hchacig[m qcnb ^i]og_hn_^ 7) gon[ncihm+ Pb_ mno^s cm ^_mcah_^ ni
[]]_f_l[n_ nb_ j[nb ni jin_hnc[f jli^o]n l_acmnl[ncih s [ffiqcha il chcnc[ncih i [ ]ih clg[nils Lb[m_ 0 mno^s jlcil ni
off ]igjf_ncih i Lb[m_ /+ Pbcm cm [ nqi*mn[a_^ Lb[m_ /,0 qcnb _hliffg_hn ^ih_ ch nqi j[lnm+ ?ibiln = cm [ mcah[f
m__echa Lb[m_ / ch qbc]b /- [^ofn mo d_]nm [h^ oj ni hch_ [^if_m]_hn mo d_]nm qcff _ach nl_[ng_hn ih nqi []ncp_
^im_ [lgm+ Oo d_]n m[ _ns qcff _ gihcnil_^ s [h ch^_j_h^_hn [n[ Iihcnilcha ?iggcnn__) qbc]b qcff [jjfs ^im_
gi^c c][ncih [h^ mnijjcha lof_m [m ch^c][n_^+ = n_l [ff /- [^ofn mo d_]nm b[p_ ]igjf_n_^ mcr gihnbm i nl_[ng_hn) [h
chn_lcg [h[fsmcm qcff _ j_l ilg_^ il nb_ joljim_ i .& ^_n_lgch[ncih i ai,hi*ai ]lcn_lc[ il ?ibiln >) il nb_ Lb[m_
0 jilncih i nb_ mno^s) /& m_f_]ncih i nb_ ^im_%m& ni ][lls ilq[l^) 0& l_*_mncg[ncih i m[gjf_ mct_ il nb_ jf[hh_^
Lb[m_ 0 [h^ 1& [al__g_hn lig B = ni chcnc[n_ nb_ Lb[m_ 0+ Oo d_]nm ch nb_ Lb[m_ / jilncih qcff ]ihncho_ nl_[ng_hn
il oj ni /3 gihnbm nin[f [h^ nb_h b[p_ nb_ ijncih ni _hliff ch [h Arn_hmcih mno^s+ Pb_ Lb[m_ 0 jilncih ]oll_hnfs
l_kocl_m l_]locng_hn i [h [^^cncih[f 3- mo d_]nm %[^ofn [h^ jin_hnc[ffs [^if_m]_hn mo d_]nm&) qbi qcff l_]_cp_
nl_[ng_hn il oj ni /3 gihnbm+ Pb_ jf[hh_^ jlcg[ls _h^jichn cm Llial_mmcih*Bl__ Oolpcp[f %LBO&+
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.3 =^[jn_^ lig F[]i =) _n [f+ %/-./&+ Plcifiac][f Oi]c_ns Pb_mcm Ll_]fchc][f R[fc^[ncih i =N1/) [ Jip_f Dcmnih_ _[]_nsf[m_ Ehbc cnil) [m
Pl_[ng_hn il R_mnc of[l O]bq[hhig[m+ J bWPX LXYN ()) (") .41*.56+
.4 >olhm OO) _n [f+ %/-.0&+ Dcmnih_ _[]_nsf[m_ Ehbc cnil =N*1/ c _l_hnc[ffs = _]nm ?_ff*]s]f_ Pl[hmcn ch I_hcha_[f [h^ I_hchacig[ ?_ffm)
Lin_hnfs Ehbc cncha JB/* _ c]c_hn I_hchacig[ Cliqnb+ 4JWLN BN 1 - )") 46/*5-0+



ZheX -,' F[TfX (, fghWl fV[X T Ybe H;9& 1 ' Lb[m_ /,0 nqi*mn[a_^ mno^s ^_mcah ni [mm_mm nb_ m[ _ns) nif_l[ cfcns) [h^
jl_fcgch[ls _ c][]s i NA?*//5/ ch j[nc_hnm qcnb jlial_mmcp_ 7)*gon[n_^ g_hchacig[m+ Ahliffg_hn ]lcn_lc[ ch]fo^_ INE*
]ih clg_^ jlial_mmcp_ g_hchacig[ [h^ _cnb_l %.& mjil[^c] g_hchacig[m qcnb ]ih clg_^ 7) gon[ncih il %/& ]ih clg_^ ^c[ahimcm
i JB/ ^cm_[m_+ Pb_ jlcg[ls ion]ig_ g_[mol_ il nb_ Lb[m_ / jilncih i nb_ mno^s cm jlial_mmcih* l__ molpcp[f %LBO& l[n_ [n 3
gihnbm+

4XVYN R X

Pb_l_ [l_ ]oll_hnfs _cabn []ncp_ jlial[gm ch ]fchc][f ^_p_fijg_hn n[la_ncha 7) ^lcp_h l[ch nogilm+

§ >lca[nchc ) [h [jjlip_^ =HG chbc cnil il JO?H? lig P[e_^[ Lb[lg[]_onc][fm) cm ch Lb[m_ / il JB/
^cm_[m_ g_hchacig[) p_mnc of[l m]bq[hhig[) [h^ _j_h^sgig[+

§ J_l[nchc ) [h [jjlip_^ DAN/ chbc cnil il DAN/( l_[mn ][h]_l [ n_l nl[mnotog[ * [m_^ nb_l[js lig
Log[ >cin_]bhifias) cm ch Lb[m_ / il JB/ ^cm_[m_ g_hchacig[) p_mnc of[l m]bq[hhig[) [h^
_j_h^sgig[

§ ?lctinchc ) [h =HG,NKO. chbc cnil) cm _cha mno^c_^ ch [h chp_mnca[nil mjihmil_^ Lb[m_ / mno^s ch
jlial_mmcp_ p_mnc of[l m]bq[hhig[ ch JB/ j[nc_hnm+

§ O_fog_nchc ) [ IAG chbc cnil lig =mnl[V_h_][) cm _cha mno^c_^ ch [ Lb[m_ / mno^s il 7) l_f[n_^ nogilm+

§ COG//23-65) [ B=G chbc cnil lig Cf[riOgcnbGfch_) cm _cha mno^c_^ ch [ [me_n Lb[m_ / il g_hchacig[m
qcnb [ p[lc_ns i n[la_n_^ nb_l[jc_m [h^ a_h_nc] [fn_l[ncihm) ch]fo^cha 7) gon[ncih+

§ EG*60-) [ PA= chbc cnil lig Ee_h[ Kh]ifias) cm _cha mno^c_^ ch [ [me_n Lb[m_ . il [^p[h]_^ mifc^
nogilm ^lcp_h s bcjji mcah[fcha) ch]fo^cha j[nc_hnm qcnb 7) gon[ncihm+

§ RP*0656) [ PA= chbc cnil lig Rcp[]_ Pb_l[j_onc]m) cm _cha mno^c_^ ch [ [me_n Lb[m_ . il [^p[h]_^
g[fcah[hn g_minb_fcig[ [h^ inb_l nogilm qcnb 7) gon[ncihm) ch]fo^cha g_hchacig[m+

§ E=C600) [ PA= chbc cnil lig Jip[lncm) cm _cha mno^c_^ ch [ [me_n Lb[m_ . il [^p[h]_^ g[fcah[hn
g_minb_fcig[ [h^ inb_l nogilm qcnb 7) gon[ncihm) ch]fo^cha g_hchacig[m+

 

16



A 3 ,, MV 6HTPSPHS 1KLUVTH V ?VS WV P  61? ?OH L I (

NA?*155. cm [h il[ffs ci[p[cf[ f_) hih*=PL*]igj_ncncp_) [ffimn_lc] mg[ff gif_]of_ chbc cnil i IAG. [h^ IAG/
]oll_hnfs oh^_l ^_p_fijg_hn ni l_^o]_ jifsj ol^_h [h^ jlial_mmcih ni [^_hi][l]chig[ ch B=L j[nc_hnm+
NA?*155. q[m q_ff nif_l[n_^ ch jlcil ]fchc][f mno^c_m) ^_gihmnl[ncha ^im_ ^_j_h^_hn ch]l_[m_m ch _rjimol_ [h^
jb[lg[]ifiac][f []ncpcns+ N_]olmcih cm ]oll_hnfs _hliffcha j[nc_hnm ch PQLAHK) [ Lb[m_ . ,/) ij_h f[ _f) gofnc]_hn_l
mno^s qcnb BLE ch nb_ L[ln / jilncih [hnc]cj[n_^ ch D. /-/1+ Kljb[h loa _mcah[ncih ch nb_ QO [h^ AQ [m q_ff [m
B[mn Pl[]e _mcah[ncih ch nb_ QO b[p_ __h al[hn_^+ S_ _rj_]n ni mb[l_ Lb[m_ / m[ _ns [h^ jl_fcgch[ls _ c][]s
^[n[ ch D. /-/2+

5R NJ N N RN

B=L cm [ l[l_ nogil jl_^cmjimcncih msh^lig_ [ _]ncha [jjlircg[n_fs 2-)--- j[nc_hnm ch nb_ QO [h^ AQ2 qcnb hi
[jjlip_^ nb_l[jc_m+ B=L cm [ a_h_nc] ^cmil^_l l_mofncha lig [ b_n_lia_h_iom mj_]nlog i jichn gon[ncihm ch nb_
[^_hig[niom jifsjimcm ]ifc %2A4& a_h_+ Pb_ 2A4 a_h_ cm [ nogil mojjl_mmil a_h_ qbc]b _h]i^_m [ h_a[ncp_
l_aof[nil i nb_ Shn mcah[fcha j[nbq[s+

B=L cm ]b[l[]n_lct_^ s jlial_mmcp_ ^_p_fijg_hn i boh^l_^m ni nbiom[h^m i [^_hig[niom jifsjm ch nb_ fiq_l
a[mnlichn_mnch[f nl[]n) g[chfs ch nb_ ]ifih [h^ l_]nog) [h^ cm [mmi]c[n_^ qcnb oj ni [ .--" fc _ncg_ lcme i ]ifil_]n[f
][h]_l _ il_ [a_ 1- c f_ n ohnl_[n_^+ Pb_ mn[h^[l^ i ][l_ il j[nc_hnm qcnb B=L cm ]if_]nigs ch f[n_ n__h[a_ s_[lm+
Scnbion molac][f chn_lp_hncih) [ _]n_^ j[nc_hnm qcff jlial_mm ni ]ifil_]n[f ][h]_l s _[lfs [^ofnbii^+ Limn*]if_]nigs)
j[nc_hnm l_]_cp_ _h^im]ijc] molp_cff[h]_ _p_ls 3*./ gihnbm ni gihcnil ^cm_[m_ jlial_mmcih acp_h nb_ ihaicha lcme
i g[fcah[hn nl[hm ilg[ncih+

_mjcn_ l_gipcha nb_ g[ch [n*lcme ila[h) [jjlircg[n_fs 2-" i j[nc_hnm qcff ^_p_fij [^_hig[niom f_mcihm ch nb_
h_i*l_]nog+ Kh]_ _h^im]ijc] g[h[a_g_hn cm hi fiha_l mo c]c_hn) [^^cncih[f molac][f jli]_^ol_m [l_ l_kocl_^+
Ocgcf[lfs) nb_m_ j[nc_hnm [fmi ^_p_fij ^oi^_h[f %j[lnc]of[lfs [gjoff[ls& [^_hig[m qbc]b [fmi l_kocl_ _h^im]ijc]
g[h[a_g_hn+ Eh nb_ jl_m_h]_ i f[la_l [^_hig[m [h^ _pc^_h]_ i ][l]chig[) j[nc_hnm l_kocl_ [^^cncih[f fi][fct_^
mola_ls) ch]fo^cha l[^c][f Sbcjjf_ jli]_^ol_m+ Pb_l_ [l_ ]oll_hnfs hi [jjlip_^ nb_l[jc_m il B=L+

:W RP O XV BNL RXW C

Pb_ hip_f om_ i NA?*155. il B=L q[m ^cm]ip_l_^ s f_p_l[acha ehi]e*^iqh i nb_ B=L ^cm_[m_ a_h_ =L? ch
bog[h ]_ffm omcha nb_ N_]olmcih KO+ Pi m_f_]n NA?*155. [m [ jin_hnc[f nb_l[j_onc] il B=L) N_]olmcih ^_p_fij_^ [
bcab ]ihn_hn jb_hinsjc] m]l__h ni c^_hnc s ]_ffof[l [h^ mnlo]nol[f ]b[ha_m [mmi]c[n_^ qcnb ehi]e^iqh i =L? omcha
mg[ff chn_l _lcha NJ= %mcNJ=& ch imn_im[l]ig[ Q/KO ]_ffm+ Qmcha g[]bch_ pcmcih [h^ [onig[n_^ [h[fsmcm mi nq[l_)
N_]olmcih ko[hnc c_^ boh^l_^m i ]_ffof[l j[l[g_n_lm [mmi]c[n_^ qcnb 2A4 ehi]e^iqh+ Pbcm ]igjf_r jb_hinsj_
q[m om_^ [m nb_ [mcm il [ ]b_gc][f m]l__h i gil_ nb[h 0)--- ehiqh ^loam [h^ ci[]ncp_ ]igjioh^m) l_p_[fcha
m_p_l[f N=B [h^ IAG chbc cnilm) ch]fo^cha NA?*155.) qbc]b l_p_lm_^ nb_ mnlo]nol[f ^_ _]nm [mmi]c[n_^ qcnb fimm i
2A4+ NA?*155. _rbc cn_^ bcabfs mj_]c c] [h^ jin_hn l_p_lm[f i ]_ffof[l jb_hinsj_m qb_h ]igj[l_^ ni nb_ IAG
chbc cnilm m_fog_nchc [h^ chcg_nchc +
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ZheX --' H;9&-11 eXfVhXW c[Xabglc V WXYXVgf bY VX__f j g[ 1?3 abV Wbja' ?igj[l_^ ni nbiom[h^m i inb_l gif_]of_m
n_mn_^) NA?*155. l_m]o_^ jb_hinsjc] ^_ _]nm mo mn[hnc[ffs _nn_l %ch]fo^cha _nn_l l_m]o_ nb[h inb_l IAG chbc cnilm& il 2A4
mj_]c c] ehi]e^iqh+

NA?*155. cm [h il[ffs ci[p[cf[ f_) hih*=PL*]igj_ncncp_) [ffimn_lc] mg[ff gif_]of_ chbc cnil i IAG. [h^ IAG/
%E?2- /*0 hI [h^ 0*2 hI) l_mj_]ncp_fs& nb[n cm _cha ^_p_fij_^ ni l_^o]_ jifsj ol^_h [h^ jlial_mmcih ni
[^_hi][l]chig[ ch B=L j[nc_hnm+

B=L cm ^lcp_h s fimm i oh]ncih i 2A4) qbc]b cm [ ]lcnc][f ]igjih_hn i nb_ *][n_hch ^_mnlo]ncih ]igjf_r) f_[^cha
ni [ _ll[hn []ncp[ncih i nb_ Shn j[nbq[s+ Pbcm Shn*ih mn[n_ ][h f_[^ ni N=O mn[ cfct[ncih) []ncp[ncih i nb_ N=O,
ANG j[nbq[s [h^ nb_ []ncp[ncih i IU?) f_[^cha ni ]_ff jlifc _l[ncih [h^ molpcp[f * ch]fo^cha nb_ aliqnb i
[^_hig[m m__h ch B=L+ NA?*155. chbc cnm IAG.,/ nb_l_ s chbc cncha ANG []ncp[ncih) ^_]l_[mcha IU? []ncpcns)
l_mnilcha ]_ffm []e ni [ Shn*i mn[n_ [h^ chbc cncha ]_ff jlifc _l[ncih+

H_h^cha olnb_l mojjiln il nb_ om_ i IAG chbc cnilm ch B=L) mno^c_m b[p_ mbiqh nb[n ANG mcah[fcha cm []ncp[n_^ ch
[^_hig[ _jcnb_fc[f ]_ffm [h^ nogil mnlig[f ]_ffm) ch]fo^cha c li f[mnm [h^ p[m]of[l _h^inb_fc[f ]_ffm+ Eh [^^cncih)
a_higc] _p_hnm l_mofncha ch [fn_l[ncih i gcnia_h*[]ncp[n_^ jlin_ch ech[m_ mcah[fcha) mo]b [m []ncp[ncha gon[ncihm ch
GN=O) [l_ l_ko_hn mig[nc] _p_hnm nb[n jligin_ nb_ aliqnb i [^_hig[m ch B=L+ Kp_l[ff) mojjl_mmcih i [ _ll[hn
I=LG mcah[fcha ch [^_hig[m i B=L qcnb NA?*155. b[m nb_ jin_hnc[f ni l_al_mm il mfiq nb_ aliqnb i nb_m_ nogilm
s []ncha ih ]il_ j[nbq[sm ^lcpcha nb_cl aliqnb+
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ZheX -.' H;9&-11 a[ U gf 1?3& hgTg ba aWhVXW C7FA f ZaT_ aZ gb U_bV VX__ ceb_ YXeTg ba a g[X VbagXkg bY 7F' =
jin_hnc[f g_]b[hcmg i []ncih i NA?*155. ch ]_ffm qcnb fimm i oh]ncih gon[ncihm ch 2A4 (.

A NLURWRLJU

S_ p[fc^[n_^ nb_ ch^cham lig nb_ chcnc[f jb_hinsjc] m]l__hm omcha nogil ]_ff fch_m [h^ mjb_lic^m aliqh lig
bog[h _jcnb_fc[f nogil ]_ffm qcnb [ gon[ncih ch 2A4+ NA?*155. chbc cn_^ inb nb_ aliqnb [h^ ila[hct[ncih i
mjb_lic^m ch nb_m_ gi^_fm [h^) ch nogil ]_ff fch_m) b[^ q_ff ip_l [ .)---* if^ m_f_]ncpcns l[ha_ ch ]_ffm b[l ilcha
2A4 gon[ncihm+

S_ mo m_ko_hnfs _p[fo[n_^ NA?*155. ch [ ^cm_[m_ l_f_p[hn jl_]fchc][f gi^_f i B=L+ Ic]_ b[l ilcha nloh][n_^
2YL) il 2YL RW) q_l_ nl_[n_^ qcnb gofncjf_ il[f ^[cfs ^im_m i NA?*155. il ]_f_]irc %[m [ ]igj[l[nil& ip_l [h
_cabn*q__e j_lci^+ Ic]_ nl_[n_^ qcnb ]_f_]irc b[^ [jjlircg[n_fs 0-" _q_l jifsjm nb[h ^c^ nbim_ nl_[n_^ qcnb
p_bc]f_) qb_l_[m gc]_ nl_[n_^ qcnb . ga,ea il 0 ga,ea NA?*155. _rbc cn_^ [jjlircg[n_fs 2-" _q_l jifsjm nb[h
p_bc]f_*nl_[n_^ gc]_+ Ic]_ nb[n q_l_ nl_[n_^ qcnb .- ga,ea NA?*155.) nb_ bcab_mn ^im_ n_mn_^) _rbc cn_^ [h
[jjlircg[n_fs 4-" l_^o]ncih ch nin[f jifsjm+

Eh B=L) jifsjm [lcmcha lig gon[ncihm ch 2A4 g[s jlial_mm ni bcab*al[^_ [^_hig[m nblioab []]ogof[ncih i
[^^cncih[f gon[ncihm [h^ _p_hno[ffs ni g[fcah[hn ][h]_lm+ Pi _p[fo[n_ nb_ []ncpcns i NA?*155. ih inb _hcah
jifsjm [h^ [^p[h]_^ [^_hig[m) a[mnlichn_mnch[f ncmmo_m lig gc]_ nl_[n_^ qcnb NA?*155. q_l_ bcmnifiac][ffs
_p[fo[n_^ [h^ jifsjm q_l_ ]f[mmc c_^ [m _cnb_l _hcah il bcab*al[^_ [^_hig[m+ Sbcf_ ]_f_]irc l_^o]_^ nb_ aliqnb
i _hcah jifsjm ch nb_ gi^_f) [ f[la_ jlijilncih i jifsjm nb[n l_g[ch_^ q_l_ ^smjf[mnc]+ >s ]ihnl[mn) nl_[ng_hn
qcnb NA?*155. mj_]c c][ffs l_^o]_^ hin ihfs _hcah jifsjm) on [fmi jl_][h]_liom bcab*al[^_ [^_hig[m) [ ch^cha
qcnb nb_ jin_hnc[f il nl[hmf[ncih[f mcahc c][h]_+

 

2/

.5 F_ih) SF) _n [f+ %/-.5&+ Ehn_l[]ncih _nq__h Shn, *][n_hch [h^ N=O*ANG j[nbq[sm [h^ [h [hnc*][h]_l mnl[n_as pc[ ^_al[^[ncihm i *][n_hch
[h^ N=O s n[la_ncha nb_ Shn, *][n_hch j[nbq[s+ hjd Ll_]cmcih Kh]ifias) /%2&+



ZheX -/' H;9&-11 eXWhVXf = cb_lc Vbhag TaW [ Z[&ZeTWX TWXab Tf a g[X 1W PU bhfX bWX_ bY 7F' CE jifsj
]iohn %f_ n j[h_f& [h^ nb_ j_l]_hn i bcab*al[^_ [^_hig[m %lcabn j[h_f& [ n_l il[f [^gchcmnl[ncih i ch^c][n_^ ^im_ i NA?*155.)
]_f_]irc ) il p_bc]f_ ]ihnlif il 5 q__em+ Lifsj ]iohn [n nb_ mn[ln i ^imcha l_ f_]nm [hcg[fm m[]lc c]_^ [n nb_ mn[ln i mno^s %.2
q__em i [a_&+ L 9 -+--. il [ff NA?*155. nl_[ng_hn aliojm p_lmom p_bc]f_ ]ihnlif+ Mo[hnc c][ncih i bcab*al[^_ [^_hig[m
p_lmom nin[f jifsjm q[m [m_^ ih fch^_^ bcmnifiac][f l_pc_q s [ j[nbifiacmn+ Sbcf_ ]_f_]irc l_^o]_m _hcah jifsjm) nb_
g[dilcns i l_g[chcha f_mcihm [l_ bcab al[^_ [^_hig[m+ >s ]ihnl[mn) NA?*155. l_^o]_m inb jifsjm [h^ bcab*al[^_ [^_hig[m+

4URWRLJU

Eh nb_ Lb[m_ . ^im_ _m][f[ncih mno^s jl_pciomfs ]ih^o]n_^ s Icff_hcog Lb[lg[]_onc][fm ch 2. j[lnc]cj[hnm qcnb
hih*b_g[nifiac] g[fcah[h]c_m %Ono^s ?/---.&) P=G*400 %NA?*155.& q[m [^gchcmn_l_^ ch nb_ ^im_ l[ha_ i -+/ ga
M ni // ga M il /. ^[sm+ Pb_ g[rcgog nif_l[n_^ ^im_ %IP & q[m ^_n_lgch_^ ni _ .3 ga M ch nbcm mno^s+ Eh
nbcm mno^s) NA? 155. _rjimol_m ch]l_[m_^ ch [ f_mm nb[h ^im_*jlijilncih[f g[hh_l+

Pb_ gimn ]iggihfs l_jiln_^ =Am q_l_ l[mb_m) qcnb l[mb i [hs nsj_ l_jiln_^ ch 01 j[lnc]cj[hnm %34"&8 1 i nb_ 4
j[lnc]cj[hnm qbi ^cm]ihncho_^ mno^s ^loa nl_[ng_hn ^o_ ni [h =A ^cm]ihncho_^ il l[mb il mig_ nsj_ i mech
]ih^cncih+ Bioln__h %/4"& j[lnc]cj[hnm _rj_lc_h]_^ [n f_[mn . nl_[ng_hn*_g_la_hn O=A8 nb_ ihfs O=Am nb[n i]]oll_^
ch gil_ nb[h . j[lnc]cj[hn q_l_ g_n[mn[nc] g_f[hig[ %0 j[lnc]cj[hnm8 3"&) jofgih[ls _g ifcmg %/8 1"& [h^ [h_gc[
%/8 1"&+ Bcp_ j[lnc]cj[hnm ^c_^ ^olcha nb_ mno^s8 [ff ^_[nbm q_l_ ^o_ ni ^cm_[m_ jlial_mmcih+

NA?*155.*.-. q[m [ m[ _ns [h^ LG mno^s ]ih^o]n_^ s N_]olmcih ch b_[fnbs pifohn__lm ni ]ih clg ]igj[l[ cfcns i
NA?*155. qcnb P=G*400+ Pq_hns* cp_ %/2& b_[fnbs j[lnc]cj[hnm) m_j[l[n_^ chni / ]ibilnm) q_l_ _rjim_^ ni mchaf_
^im_m i NA?*155. 1 ga [h^ 5 ga %oh^_l _^ [h^ [mncha ]ih^cncihm& [h^ mchaf_ ^im_m i NA?*155. ./ ga %oh^_l
[mncha ]ih^cncihm&+ A[]b ]ibiln l_]_cp_^ mchaf_ ^im_m i mno^s ^loa []limm 0 mno^s j_lci^m qcnb _[]b j_lci^
m_j[l[n_^ s .1 ^[sm+

NA?*155. q[m a_h_l[ffs q_ff nif_l[n_^+ Ji ^_[nbm il O=Am q_l_ l_jiln_^ ^olcha nb_ mno^s+ Bil inb ]ibilnm) nb_
j_l]_hn[a_ i j[lnc]cj[hnm l_jilncha PA=Am q[m ]igj[l[ f_ _nq__h j[lnc]cj[hnm qbi l_]_cp_^ NA?*155. [h^
jf[]_ i+ Ji [jj[l_hn l_f[ncihmbcj qcnb nb_ ^im_ i NA?*155. il ii^ ]ih^cncihm q[m i m_lp_^+ =ff PA=Am q_l_
[mm_mm_^ s nb_ Ehp_mnca[nil [m _cha i Cl[^_ . m_p_lcns _r]_jn . % foll_^ pcmcih l_jiln_^ qcnb 1 ga NA?*155.,
_^&+ Pqi [^^cncih[f j[lnc]cj[hnm l_jiln_^ nl_[ng_hn*l_f[n_^ _s_ ^cmil^_lm % foll_^ pcmcih ch inb _s_m ch . j[lnc]cj[hn
qcnb 5 ga NA?*155., [mn_^ [h^ pcnl_iom fi[n_lm ch . j[lnc]cj[hn qcnb ./ ga NA?*155., [mn_^&+ Eh [ff chmn[h]_m) nb_
msgjnigm l_mifp_^+ Jin[ fs) hi chmn[h]_ i MP]B [ hilg[fcns %]b[ha_ lig [m_fch_ il jlifiha[ncih& q[m hin_^ ch
nb_m_ b_[fnbs j[lnc]cj[hnm+

N_]olmcih cm ]oll_hnfs _hliffcha j[nc_hnm ch PQLAHK) [ Lb[m_ . ,/) ij_h f[ _f) gofnc]_hn_l mno^s ni _p[fo[n_
_ c][]s) m[ _ns) jb[lg[]iech_nc]m) [h^ jb[lg[]i^sh[gc]m i NA?*155. ch j[nc_hnm qcnb B=L+ Pb_ mno^s cm _cha
]ih^o]n_^ ch nqi j[lnm+ L[ln . _p[fo[n_^ nb_ LG) m[ _ns) nif_l[ cfcns) [h^ L ch j[lnc]cj[hnm qcnb B=L iffiqcha
[^gchcmnl[ncih i NA?*155. ch mchaf_ [h^ gofncjf_ ^im_m+ Bcp_ B=L j[nc_hnm l_]_cp_^ mchaf_ ^im_ [h^ .1 ^[sm i
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NA?*155. nl_[ng_hn [n 1 ga M + 1 ga M q[m a_h_l[ffs q_ff nif_l[n_^ qcnb [ m[ _ns jli cf_ ]ihmcmn_hn qcnb inb_l
IAG chbc cnilm+ Ll_fcgch[ls L ^[n[ moaa_mnm nb_ 1 ga ^im_ g[s _ jb[lg[]ifiac][ffs []ncp_ ch B=L j[nc_hnm+ L[ln
/ qcff [mm_mm nb_ _ c][]s) m[ _ns) LG) [h^ L iffiqcha [^gchcmnl[ncih i ih]_ ^[cfs ^im_m i NA?*155. ni
j[lnc]cj[hnm qcnb B=L qbi b[p_ jl_pciomfs oh^_laih_ [ ]if_]nigs,jli]ni]if_]nigs [h^ b[p_ [ ]ih clg_^ a_lgfch_
2A4 gon[ncih+ Ono^s ^loa qcff _ [^gchcmn_l_^ il[ffs il 0 gihnbm+

ZheX -0' F[TfX U( fghWl fV[X T Ybe H;9&-11 a 7F' Lb[m_ . ,/ ]fchc][f mno^s ni [mm_mm nb_ _ c][]s) m[ _ns) [h^
jb[lg[]iech_nc]m i NA?*155. ch j[nc_hnm qcnb ]f[mmc][f B=L+ Ahliffg_hn ]lcn_lc[ ch]fo^_ %.& ?ih clg_^ 2A4 gon[ncih8 %/& 22
s_[lm i [a_8 %0& Limn*]if_]nigs,jli]ni]if_]nigs8 %1& Ji CE ][h]_l8 %2& Lifsjm ch ^oi^_hog %ch]fo^cha [gjoff[ i R[n_l [h^,il
l_]nog,jio]b&+ Kon]ig_ g_[mol_m7 LG) m[ _ns) nif_l[ cfcns) jl_fcgch[ls _ c][]s %]b[ha_ lig [m_fch_ ch jifsj ol^_h)
bcmnifiac][f al[^_) _rn_hn i ^_mgic^ ^cm_[m_&+

4XVYN R X

Pb_l_ [l_ ]oll_hnfs nbl__ []ncp_ jlial[gm ch ]fchc][f ^_p_fijg_hn il B=L+

§ =HB=) [fmi ehiqh [m _c]im[j_hn[_hic] []c^ lig OH= Lb[lg[) cm ]oll_hnfs ch Lb[m_ 0 il B=L j[nc_hnm nb[n
b[l il [ j[nbia_hc] 2A4 gon[ncih [h^ b[p_ b[^ [ jl_pciom ]if_]nigs+

§ Bfshjipc) [ ]ig ch[ncih i ?LL*.T [h^ mofch^[] lig L[h _f[) cm ]oll_hnfs ch Lb[m_ 0 il B=L j[nc_hnm qcnb
[ i]om ih fiq_l CE ^cm_[m_+ Bolnb_l aoc^[h]_ ih [ l_aof[nils j[nb ilq[l^ cm _rj_]n_^ ch D/ /-/1+

§ _N[j[) [h gPKN?. chbc cnil [fmi ehiqh [m _h][jmof[n_^ l[j[gs]ch lig Agnil[ >cim]c_h]_m) cm ]oll_hnfs
ch Lb[m_ / il B=L j[nc_hnm+

A 3 ,, MV 1G9= V 1?3 HU 3HU L ?OH L (

NA?*155. cm [h il[ffs ci[p[cf[ f_) hih*=PL ]igj_ncncp_) [ffimn_lc] mg[ff gif_]of_ chbc cnil i IAG. [h^ IAG/
_cha ^_p_fij_^ il nb_ nl_[ng_hn i 2H: ( il 2A4 gon[hn ][h]_lm+ NA?*155. q[m q_ff nif_l[n_^ ch jlcil ]fchc][f

mno^c_m) ^_gihmnl[ncha ^im_ ^_j_h^_hn ch]l_[m_m ch _rjimol_ [h^ jb[lg[]ifiac][f []ncpcns+ N_]olmcih chcnc[n_^
HEH=?) [ Lb[m_ / mno^s ch 2H: ( il 2A4 gon[hn ][h]_lm [n nb_ _h^ i /-/0) [h^ BLE cm [hnc]cj[n_^ ch M. /-/1+ S_
_rj_]n ni mb[l_ m[ _ns [h^ jl_fcgch[ls _ c][]s ^[n[ ch D. /-/2+
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5R NJ N N RN

=TEJ. [h^ =L? oh]ncih [m ]lcnc][f nogil mojjl_mmilm nb[n ilg j[ln i nb_ _n[*][n_hch ^_mnlo]ncih ]igjf_r)
^cl_]nfs [h^ ch^cl_]nfs l_aof[ncha _n[*][n_hch [h^ N=O f_p_fm) l_mj_]ncp_fs) ch nb_ ]_ff+ = _ll[hn []ncp[ncih i nb_ Shn
[h^ N=O j[nbq[sm nblioab ch[]ncp[ncha gon[ncihm ch 2H: ( il 2A4 [jj_[l l_ko_hnfs []limm [ qc^_ p[lc_ns i
bog[h ][h]_lm qcnb [h _mncg[n_^ 32)--- j[nc_hnm ch nb_ QO [h^ AQ2 _fcac f_ il nl_[ng_hn ch nb_ m_]ih^ fch_+ Pb_m_
nogilm [l_ i n_h ]ihmc^_l_^ ]fchc][ffs [aal_mmcp_ [h^ f_mm m_hmcncp_ ni nl_[ng_hnm qcnb ]b_ginb_l[jc_m [h^,il
cggohinb_l[jc_m) l_jl_m_hncha [ b_[pcfs l_ l[]nils jijof[ncih+ =]]il^chafs) nb_l_ cm [ mo mn[hnc[f h__^ il
^_p_fijcha nb_l[j_onc]m il j[nc_hnm b[l ilcha gon[ncihm ch 2H: ( il 2A4) [m nb_m_ gon[ncihm [l_ ]ihmc^_l_^
oh^loaa[ f_+ Pb_l_ [l_ hi nl_[ng_hnm mj_]c c][ffs [jjlip_^ il 2H: ( il 2A4 gon[hn ][h]_lm+

:W RP O XV BNL RXW C

Pb_ NA?*155. jlial[g il 2H: ( il 2A4 gon[hn ][h]_lm cm iol clmn jlial[g higch[n_^ mif_fs [m_^ ih iol
ch _l_hnc[f m_[l]b [jjli[]b+ Eh iol DQRA? g[j) q_ ^cm]ip_l_^ nb[n NA?*155. _rbc cn_^ [ jb_hinsjc][ffs ijjimcn_
l_f[ncihmbcj []limm ]fchc][ffs l_f_p[hn ^im_m ni nb_ a_h_ ehi]eion i 2H: () ch [^^cncih ni nb_ jl_pciomfs oh]ip_l_^
l_f[ncihmbcj qcnb 2A4+ S_ chn_ljl_n_^ nbcm l_f[ncihmbcj [m [ m_]ih^ hip_f chmcabn [lioh^ nbcm gif_]of_ [h^ nb[n nb_
om_ i NA?*155. ]iof^ jin_hnc[ffs l_mnil_ nb_ cifiac][f ]ihm_ko_h]_m ^lcp_h s 2H: ( il 2A4 fimm) ioh^ ch g[hs
][h]_lm+

Pqi [^^cncih[f chmcabnm jlipc^_^ om qcnb ]ihpc]ncih ch nbcm chn_ljl_n[ncih7

§ =TEJ. [h^ =L? [l_ ]_hnl[f ]igjih_hnm i nb_ _n[*][n_hch ^_mnlo]ncih ]igjf_r+ Pbcm ^_mnlo]ncih ]igjf_r
jbsmcifiac][ffs l_aof[n_m nb_ f_p_fm i _n[*][n_hch [h^ N=O ch ]_ffm+ =m =TEJ. [h^ =L? _rcmn nia_nb_l ch [
]igjf_r) nb_s [l_ ]ihmc^_l_^ oh]ncih[ffs l_f[n_^+ Kol g[j l_p_[f_^ [ mnliha ^_al__ i jb_hinsjc]
mcgcf[lcns _nq__h nb_ a_h_ ehi]eion i 2H: ( [h^ 2A4) moaa_mncha nb[n nbcm [rcm i cifias cm
l_][jcnof[n_^ ch iol bcab ^cg_hmcih[f _g _^^cha mj[]_+

§ Kol Lb[m_ . ,/ jlial[g il NA?*155. ch B=L q[m chcnc[n_^ omcha iol lon_* il]_ m]l__h [jjli[]b qb_l_
q_ ^cm]ip_l_^ [ ]ih]_hnl[ncih ^_j_h^_hn ]_ffof[l l_mnil[ncih lig [ gi^_f_^ ^cm_[m_ mn[n_ %=L? a_h_
ehi]e^iqh s mcNJ=& ni [ gi^_f_^ b_[fnbs mn[n_ %qcf^nsj_& ch nb_ Q/KO ]_ff nsj_+ Kol g[j cgjon_^ [
mcgcf[l jb_hinsjc] _ _]n qcnb NA?*155. []limm ]ih]_hnl[ncihm ch DQRA?) moaa_mncha [fcahg_hn _nq__h
nb_ lon_* il]_ [jjli[]b [h^ nb_ ch _l_hnc[f m_[l]b [jjli[]b+ Pb_m_ ^cm]ip_lc_m [lim_ lig nqi ^c _l_hn
]_ff ]ihn_rnm) q_l_ ]ih^o]n_^ [n ^c _l_hn jichnm ch ncg_) [h^ oh^_l ^c _l_hn ]ih^cncihm) li omnfs p[fc^[ncha
iol chn_ljl_n[ncih+

ZheX -1' af Z[gf Yeb HXVhef ba EI' NA?*155. ^cmjf[sm [ jb_hinsjc] ijjimcn_ l_f[ncihmbcj []limm ]fchc][ffs l_f_p[hn ^im_m
ni a_h_nc] ehi]eion i 2H: ( [h^ 2A4 ch DQRA?+
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A NLURWRLJU

Kh nb_ [mcm i iol ch _l_h]_ a_h_l[ncih lig iol N_]olmcih KO) q_ [^p[h]_^ NA?*155. chni nqi L T giom_
mno^c_m) i]omcha ih D?? [h^ Kp[lc[h nogilm+ = L T ]fchc][f nlc[f %L?P& cm [ jijof[ncih mno^s qcnb L T gi^_fm nb[n
][h _ om_^ ni [mm_mm _ c][]s [h^ jl_^c]n l_mjih^_lm ni nl_[ng_hn ch nb_ jl_]fchc][f m_nncha+ =]limm /6 nin[f L T
gi^_fm) nl_[ng_hn qcnb mchaf_*[a_hn NA?*155. l_mofn_^ ch [ mcahc c][hnfs _nn_l l_mjihm_ ch 2H: ( il 2A4 gon[hn
gi^_fm p_lmom qcf^nsj_ gi^_fm+ Pb_m_ l_mjihm_m f_^ ni [ mcahc c][hn _h_ cn ch LBO %gi^_f_^ [m nb_ ncg_ i nogil
^io fcha lig [m_fch_&) i m_lp_^ mj_]c c][ffs ch 2H: ( il 2A4 gon[hn gi^_fm) jlipc^cha olnb_l _pc^_h]_ i [
cig[le_l ^lcp_h _ _]n+

ZheX -2' Jh be Zebjg[ a[ U g ba TaW F I TVebff 2 F:N bhfX bWX_f' NA?*155. mbiqm _hb[h]_^ []ncpcns ch giom_
gi^_fm qcnb 2H: ( il 2A4 gon[hn nogilm+ Pogil pifog_m q_l_ g_[mol_^ nbl__ j_l q__e [ n_l l[h^igct[ncih ch nqi
^cg_hmcihm omcha [ ][fcj_l) [h^ nb_ pifog_ q[m _rjl_mm_^ ch gg0 omcha nb_ ilgof[7 R : %H r S r S&,/) qb_l_ R cm nogil
pifog_) H cm nogil f_hanb %nb_ fiha_mn nogil ^cg_hmcih&) [h^ S cm nogil qc^nb %nb_ fiha_mn nogil ^cg_hmcih j_lj_h^c]of[l ni H&+
"PCE q[m ][f]of[n_^ omcha nb_ ilgof[ "PCE : %PR p_bc]f_ * PR nl_[ng_hn& , %PR p_bc]f_ PR chcnc[f& '.-- il [ff gc]_ %Siha) D)
_n [f+ 4URW 4JWLN BN +) /-./) .5%.1&7 0513*0522&+

4URWRLJU

HEH=?) [ Lb[m_ / ij_h f[ _f) gofnc]_hn_l mno^s ch m_f_]n nogil nsj_m chcnc[n_^ niq[l^m nb_ _h^ i /-/0 qcnb BLE
[hnc]cj[n_^ ch M. /-/1+ Pbcm jb[m_ /) ij_h f[ _f) gofnc]_hn_l mno^s cm ^_mcah_^ ni _p[fo[n_ nb_ m[ _ns) nif_l[ cfcns)
LG) L ) [h^ jl_fcgch[ls [hnc*nogil []ncpcns i NA?*155. [^gchcmn_l_^ il[ffs %LK& [n [h chcnc[f ^im_ i ./ ga ih [
ih]_ ^[cfs %M & m]b_^of_ ch j[lnc]cj[hnm qcnb ohl_m_]n[ f_ fi][ffs [^p[h]_^ il g_n[mn[nc] ][h]_l b[l ilcha 2H: (
il 2A4 gon[ncihm+ L[lnc]cj[hnm gomn b[p_ jlial_mm_^ ih [n f_[mn ih_ jlcil fch_ i nb_l[js ch il^_l ni _ _fcac f_ il
nb_ nlc[f+

Pb_ mno^s qcff ]ihmcmn i nqi [lgm [h =TEJ. ]ibiln [h^ [h =L? ]ibiln [h^ nqi j[lnm+ Eh L[ln .) [ g[rcgog i /-
j[lnc]cj[hnm qcff _ _hliff_^ ch [ .7. [ffi][ncih []limm _[]b [lg+ Eh L[ln /) oj ni /- [^^cncih[f j[nc_hnm g[s _
_hliff_^ ch _[]b [lg+ Kh]_ nb_ clmn mcr ]ogof[ncp_ j[lnc]cj[hnm b[p_ _hliff_^ ch L[ln .) _hliffg_hn qcff _ lc_ fs
j[om_^) [h^ [ m[ _ns [mm_mmg_hn qcff _ ]ih^o]n_^ s [ O[ _ns N_pc_q ?iggcnn__ ni l_pc_q nb_ ]igjf_ncih i nb_
clmn iol q__em i mno^s ^loa+ Pb_ mno^s qcff iffiq [ >[s_mc[h ^_mcah qcnb oncfcns [h[fsmcm [ n_l nb_ clmn .-
j[lnc]cj[hnm b[p_ __h _hliff_^ ch _[]b [lg i nb_ nlc[f+ Ono^s ^loa g[s _ [^gchcmn_l_^ il oj ni / s_[lm+ cm_[m_
mn[nom qcff _ _p[fo[n_^ _p_ls _cabn q__em) il nb_ clmn /1 q__em) [h^ nb_h _p_ls ./ q__em) ohncf nl_[ng_hn
^cm]ihncho[ncih il qcnb^l[q[f+ Pb_ jlcg[ls _h^jichnm il nbcm mno^s [l_ m[ _ns) nif_l[ cfcns) [h^ jl_fcgch[ls [hnc*nogil
[]ncpcns [m g_[mol_^ s K d_]ncp_ N_mjihm_ N[n_ %KNN&+ S_ _rj_]n ni mb[l_ m[ _ns [h^ jl_fcgch[ls _ c][]s ^[n[
ch D. /-/2+
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ZheX .)' F[TfX fghWl fV[X T Ybe H;9&-11 a 1G9= be 1?3 hgTag VTaVXef' Lb[m_ / ij_h f[ _f) gofnc]_hn_l ]fchc][f
mno^s ni [mm_mm nb_ _ c][]s) m[ _ns) [h^ jb[lg[]iech_nc]m i NA?*155. ch j[nc_hnm qcnb 2H: ( il 2A4 gon[hn ][h]_lm+
Ahliffg_hn ]lcn_lc[ ch]fo^_ %.& ohl_m_]n[ f_) fi][ffs [^p[h]_^) il g_n[mn[nc] ][h]_lm8 %/& 22 s_[lm i [a_8 %0& ]ih clg_^ 2H: (
il 2A4 gon[ncih s JCO %ncmmo_ il fii^&8 %1& hi IAG chbc cnil nl_[ng_hn qcnbch / gihnbm i chcnc[f ^im_8 %2& . jlcil fch_ i
nb_l[js8 [h^ %3& A?KC LO -*.+ Pb_ jlcg[ls _h^jichnm [l_ m[ _ns) nif_l[ cfcns) [h^ jl_fcgch[ls [hnc*nogil []ncpcns [m g_[mol_^ s
K d_]ncp_ N_mjihm_ N[n_ %KNN&+

4XVYN R X

Pb_l_ [l_ ]oll_hnfs 0 []ncp_ jlial[gm ch ]fchc][f ^_p_fijg_hn il 2H: ( il 2A4 gon[hn ][h]_lm+

§ BKC*--.) [ P?B* fi]echa *][n_hch chbc cnil lig BiaLb[lg[) cm _cha mno^c_^ ch [ Lb[m_ .,/ nlc[f ch
j[nc_hnm qcnb fi][ffs [^p[h]_^ il g_n[mn[nc] mifc^ nogilm qcnb Shn []ncp[ncha gon[ncihm) ch]fo^cha 2H: ( il
2A4+

§ P_a[pcpchn) [ P>H. chbc cnil lig En_lcih Pb_l[j_onc]m) cm _cha mno^c_^ ch [ Lb[m_ .,/ nlc[f ch ]ig ch[ncih
qcnb j_g lifctog[ ch j[nc_hnm qcnb [^p[h]_^ b_j[ni]_ffof[l ][l]chig[ b[l ilcha gon[ncihm ch _cnb_l
4D 3( il 2H: (

§ GJ*-.) [h [hnc* GG. gihi]fih[f [hnc i^s lig H_[j Pb_l[j_onc]m) cm _cha mno^c_^ ch [ Lb[m_ / nlc[f ch
]ig ch[ncih qcnb j_g lifctog[ ch j[nc_hnm qcnb [^p[h]_^ il l_]oll_hn _h^ig_nlc[f ][h]_l b[l ilcha Shn
[]ncp[ncha gon[ncihm) ch]fo^cha 2H: ( il 2A4

A 3 )- MV 3SV PKPVPKL KPMMP PSL 9UML PVU ?OH L (

NA?*0631 cm [h il[ffs ci[p[cf[ f_) mg[ff gif_]of_ chbc cnil i 4 MROORLRUN afo]imsfnl[hm _l[m_+ Pbcm gif_]of_ b[m nb_
jin_hnc[f ni jl_p_hn l_]oll_hn ^cm_[m_ [h^ _ om_^ [m m_]ih^[ls jlijbsf[rcm nb_l[js ch bcab*lcme j[nc_hnm qcnb 4
MROORLRUN ch _]ncihm) [ f_[^cha ][om_ i [hnc cinc]*ch^o]_^ ^c[llb_[ [h^ [ g[dil ][om_ i gil c^cns [h^ giln[fcns+ =
Lb[m_ . mno^s ch b_[fnbs pifohn__lm ]igjf_n_^ ch M0 /-/0 [h^ ^_gihmnl[n_^ nb[n NA?*0631 q[m q_ff nif_l[n_^
qcnb hi m_lciom [^p_lm_ _p_hnm %O=Am& l_jiln_^+ S_ _rj_]n ni chcnc[n_ [ Lb[m_ / mno^s ch /-/1+
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5R NJ N N RN

4 MROORLRUN ch^o]_^ ^c[llb_[ cm [ f_[^cha ][om_ i [hnc cinc]*ch^o]_^ ^c[llb_[ [h^ [lcm_m lig nb_ ^cmlojncih i
hilg[f []n_lc[f fil[ ch nb_ ]ifih+ Pirchm =) il P]^=) [h^ >) il P]^>) m_]l_n_^ s nb_ []n_lcog [l_ l_mjihmc f_ il
]ihmc^_l[ f_ gil c^cns) ch]fo^cha m_p_l_ ^c[llb_[) ]ifcncm) nirc] g_a[]ifih) m_jmcm) _rn_h^_^ bimjcn[f mn[sm [h^
jin_hnc[ffs) ^_[nb+ Iil_ nb[h 40-)--- j[nc_hnm [l_ ^c[ahim_^ ch nb_ QO [h^ AQ2 _[]b s_[l+ N_]oll_h]_ i ^cm_[m_
i]]olm ch /-*0-" i j[nc_hnm nl_[n_^ qcnb mn[h^[l^ i ][l_+ On[h^[l^ i ][l_ ch]fo^_m [hnc cinc] nb_l[jc_m qbc]b ][h
olnb_l cgj[cl aon fil[ [h^ f_[^ ni l_f[jm_+

:W RP BNL RXW C

NA?*0631 cm [ h_q ]b_gc][f _hncns nb[n q[m c^_hnc c_^ qcnb iol lon_* il]_ [jjli[]b qbc]b oncfct_^ jb_higc]m ni
c^_hnc s ]_ffof[l [h^ mnlo]nol[f ]b[ha_m ch _jcnb_fc[f ]_ffm [mmi]c[n_^ qcnb nb_ j[nbifiac][f ]b[ha_m l_mofncha lig
_rjimol_ ni 4 MROORLRUN nirchm+ Onlo]nol_*[]ncpcns*l_f[ncihmbcj %O=N& q[m ^lcp_h nblioab nb_ N_]olmcih KO ni c^_hnc s
mnlo]nol[f m_lc_m nb[n l_mnil_^ mnlo]nol[f ^_ _]nm l_mofncha lig 4 MROORLRUN nirchm _ _]nm+ NA?*0631 q[m c^_hnc c_^
lig [ f_[^ _hti^c[t_jch_^cih_ mnlo]nol[f m_lc_m nb[n ]ih _lm m_f_]ncp_ [hn[aihcmg [a[chmn nb_ 4 MROORLRUN nirchm
_ _]nm qcnb h[higif[l jin_h]s ih iol jf[n ilg) [h^ ^im_ ^_j_h^_hn ]_ffof[l l_mnil[ncih ni [ gi^_f_^ b_[fnbs mn[n_
ch bog[h _h^inb_fc[f ]_ffm+

ZheX . ' H;9&,2/- eXfVhXW g[X c[XabglcX bY [h Ta Xc g[X_ T_ VX__f geXTgXW j g[ 3 KPMMP PSL gbk a' NA?*0631 q[m
c^_hnc c_^ [m ^_gihmnl[ncha ]ih]_hnl[ncih*l_mjihmcp_ l_m]o_ ch DQRA? ]_ffm nl_[n_^ qcnb 4 MROORLRUN nirch > ih N_]olmcih m
jb_higc]m jf[n ilg+

A NLURWRLJU

NA?*0631 q[m p[fc^[n_^ ch ilnbiaih[f oh]ncih[f [mm[sm ch]fo^cha nb_ Af_]nlc][f ?_ff*mo mnl[n_ Egj_^[h]_ O_hmcha
%A?EO& [mm[s qb_l_ cn ^_gihmnl[n_^ ]ih]_hnl[ncih*^_j_h^_hn []ncpcns ch fi]echa nirch*g_^c[n_^ [llc_l ^cmlojncih+
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S_ b[p_ mbiqh ch [ n[la_n* [m_^ p[fc^[ncih [mm[s nb[n NA?*0631 m_f_]ncp_fs chbc cnm nb_ nirch m chh[n_
afo]imsfnl[hm _l[m_ %E?2- : 1+4*6 hI&) moaa_mncha mojjl_mmcih i nirch*ch^o]_^ afs]imsf[ncih i Nbi*CPL[m_m ch
bimn ]_ffm [m nb_ gimn fce_fs gi^_ i []ncih+ NA?*0631 b[m h_afcac f_ i *n[la_n []ncpcns) ^i_m hin n[la_n nb_ bimn m
afo]imsfnl[hm _l[m_m) jli^o]_m [pil[ f_ aon [h^ jf[mg[ _rjimol_ f_p_fm iffiqcha il[f ^imcha) [h^ cm hih*
gon[a_hc]+ Bolnb_l) ch [h RW R X b[gmn_l gi^_f i 4 MROORLRUN ch _]ncih) nl_[ng_hn qcnb NA?*0631 mcahc c][hnfs
jlifiha_^ nb_ molpcp[f i [hcg[fm l_f[ncp_ ni _tfinirog[ [h^ p_bc]f_ nl_[n_^ ]ihnlifm+

ZheX . ' H;9&,2/- U_bV f 3 KPMMP PSL Jbk a 8& XW TgXW XaWbg[X_ T_ UTee Xe W fehcg ba' Pl[hm_h^inb_fc[f l_mcmn[h]_ q[m
ko[hnc c_^ qcnb A?EO [ n_l ch]o [ncih i DQRA? ]_ffm qcnb .-ha,gH P]^> lig 4 MROORLRUN ch nb_ jl_m_h]_ i NA?*0631+ >[llc_l
l_mcmn[h]_ cm mbiqh ih [ hilg[fct_^ m][f_ qcnb -" l_jl_m_hncha nb_ l_mcmn[h]_ ch nb_ [ m_h]_ i NA?*0631) [h^ .--"
l_jl_m_hncha nb_ l_mcmn[h]_ i b_[fnbs gihif[s_lm nb[n q_l_ hin _rjim_^ ni nirch >+ [n[ [l_ jl_m_hn_^ [m I_[h y OAI) J 0
ch^_j_h^_hn _rj_lcg_hnm+

ZheX .,' 3 KPMMP PSL aYXVgXW bWX_ [T fgXef geXTgXW j g[ H;9&,2/- fhei iX _baZXe g[Ta iX[ V_X geXTgXW Ta T_f'
NA?*0631 q[m [^gchcmn_l_^ s il[f a[p[a_ nqc]_ ^[cfs il 2 ]ihm_]oncp_ ^[sm [fiha qcnb aliojm il p_bc]f_ [h^ p[h]igs]ch %2-
ga,ea) M &+ J:2 ch ohnl_[n_^ [h^ p[h]igs]ch nl_[n_^ [hcg[fm [h^ J:.- ch p_bc]f_ [h^ NA?*0631 nl_[n_^ [hcg[fm+
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ZheX .-' H;9&,2/- fX_XVg iX_l a[ U gf g[X gbk aqf aaTgX K:F&Z_hVbfX Z_hVbfl_geTafYXeTfX' %=& =oni][n[fsnc] _p_hn
l_f_[m_m 4 MROORLRUN nirch m afo]imsfnl[hm _l[m_ _htsg[nc] ^ig[ch chni nb_ ch _]n_^ ]_ff) qbc]b fi]em Nbi [gcfs CPL[m_m ch nb_
ch[]ncp_ mn[n_+ Eh[]ncp[ncih i Nbi CPL[m_m [fn_lm ]snime_f_n[f ^sh[gc]m) ch^o]_m [jijnimcm [h^ cgj[clm [llc_l oh]ncih qbc]b
^lcp_m nb_ j[nbifiac][f _ _]nm i 4 MROORLRUN ch _]ncih+ %>& NA?*0631 ch^m [h^ fi]em ][n[fsnc] []ncpcns i nb_ nirch m chh[n_
afo]imsfnl[hm _l[m_ qcnb hi _ _]n ih nb_ bimn jlin_ch+.6

ZheX ..' H;9&,2/- f Za Y VTag_l XkgXaWXW fhei iT_ biXe g[X fgTaWTeW bY VTeX% UXm_bgbkh TU% a T [h Ta W fXTfX
eX_XiTag 9: [T fgXe bWX_' NA?*0631 q[m [^gchcmn_l_^ [n /-- ga,ea s il[f a[p[a_ nqc]_ ^[cfs il 4 ]ihm_]oncp_ ^[sm
[fiha qcnb aliojm il p_bc]f_ [h^ p[h]igs]ch %2- ga,ea) M &+ >_tfinirog[ q[m [^gchcmn_l_^ [n .- ga,ea >E / ^[sm jlcil ni
chi]of[ncih qcnb 4 MROORLRUN %mnl[ch 30-&+ J:.- b[gmn_lm j_l alioj+ ?fchc][f i m_lp[ncihm q_l_ ]ih^o]n_^ lig [s - ni [s 4)
qcnb molpcpcha [hcg[fm gihcnil_^ ohncf [s .1+ NA?*0631 ^_gihmnl[n_^ [ mcahc c][hn ^c _l_h]_ ch nb_ jli [ cfcns i molpcp[f pm
_tfinirog[ [n nb_ _h^ i nl_[ng_hn %j9-+--.) fia*l[he n_mn&+
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4URWRLJU

S_ ]ih^o]n_^ [ Lb[m_ . b_[fnbs pifohn__l mno^s ni _p[fo[n_ nb_ m[ _ns) nif_l[ cfcns) [h^ LG i NA?*0631 [n
ch]l_[mcha il[f ^im_m ch ]igj[lcmih qcnb jf[]_ i+ = nin[f i 6- b_[fnbs mo d_]nm j[lnc]cj[n_^ ch nbcm mno^s qcnb 15
mo d_]nm ch nb_ Ochaf_ =m]_h^cha im_ %O= & mno^s [h^ 1/ mo d_]nm ch nb_ Iofncjf_ =m]_h^cha im_ %I= & mno^s+
Pb_ O= mno^s ch]fo^_^ [ ]ibiln i b_[fnbs _f^_lfs mo d_]nm %[a_ ; 32 s_[lm&+ NA?*0631 gihinb_l[js q[m m[ _
[h^ q_ff nif_l[n_^ [n mchaf_ ^im_m oj ni ./-- ga %O= & [h^ gofncjf_ ^im_m %I= & oj ni 6-- ga+

Eh nb_ O= mno^s) nb_ gimn l_ko_hnfs l_jiln_^ PA=A qcnb NA?*0631 q[m ]ihn[]n ^_lg[ncncm %1 mo d_]nm) ..+."&+ =ff
PA=Am q_l_ gcf^ ch m_p_lcns [h^ nb_ ihfs PA=A nb[n q[m ]ihmc^_l_^ l_f[n_^ ni NA?*0631 q[m [ mchaf_ PA=A i
[ncao_+ Pb_l_ q_l_ hi m_lciom [^p_lm_ _p_hnm %O=Am&) ^_[nbm) il PA=Am nb[n f_^ ni ^cm]ihncho[ncih+ Eh nb_ I=
mno^s) nb_ gimn l_ko_hnfs l_jiln_^ PA=Am qcnb NA?*0631 q_l_ [ncao_ [h^ b_[^[]b_ %3 mo d_]nm _[]b) .4+3"&+ =ff
PA=Am q_l_ gcf^ ch m_p_lcns+ Bil mo d_]nm l_]_cpcha NA?*0631) ..+5" %h:1& b[^ PA=Am ]ihmc^_l_^ ni _ l_f[n_^ ni
nl_[ng_hn) ]ihmcmncha i [ ^igch[f ^cmn_hmcih %0 mo d_]nm& [h^ f[nof_h]_ %. mo d_]n&+ = ^igch[f ^cmn_hmcih q[m [fmi
]ihmc^_l_^ ni _ l_f[n_^ ni nb_ mno^s ^loa il /2" %h:/& i mo d_]nm qbi l_]_cp_^ jf[]_ i+ Pb_l_ q_l_ hi m_lciom
[^p_lm_ _p_hnm %O=Am&) ^_[nbm) il PA=Am nb[n f_^ ni ^cm]ihncho[ncih+

LG [h[fsmcm ^_gihmnl[n_^ nb[n _rjimol_m %=Q?& ch]l_[m_^ [jjlircg[n_fs ^im_*jlijilncih[ffs []limm nb_ ^im_
l[ha_m n_mn_^ [h^ nb_ b[f *fc _ l[ha_^ lig [jjlircg[n_fs 4 ni .- biolm+ Pb_ j_[e [h^ msmn_gc] _rjimol_ ni
NA?*0631 q[m ]igj[l[ f_ _nq__h b_[fnbs _f^_lfs mo d_]nm [h^ mo d_]nm [a_^ 32 s_[lm+ =m [ l_mofn) >E ^imcha
cm _rj_]n_^ ni l_[]b n[la_n_^ nlioab ]ih]_hnl[ncihm+

Pb_l_ q_l_ hi ]fchc][ffs g_[hcha of nl_h^m il ]fchc][ffs mcahc c][hn [ hilg[fcnc_m ch b_g[nifias [h^ ]b_gcmnls [h^ hi
]fchc][ffs l_f_p[hn _ _]nm ih A?C j[l[g_n_lm %ch]fo^cha MP]B& il pcn[f mcahm [ n_l [^gchcmnl[ncih i mchaf_ il gofncjf_
^im_m i NA?*0631+

S_ jf[h ni chcnc[n_ [ Lb[m_ / ij_h f[ _f) gofnc]_hn_l mno^s ch /-/1 ni _p[fo[n_ nb_ m[ _ns) nif_l[ cfcns) _ c][]s) [h^
LG i NA?*0631 [n ^im_m i _cnb_l /2- ga il 2-- ga inb [^gchcmn_l_^ il[ffs %LK& nqc]_ [ ^[s %>E & ip_l [ /5*^[s
j_lci^ ]igj[l_^ ni [h i m_lp[ncih[f ]ibiln [ n_l [h chcnc[f ]ol_ qcnb p[h]igs]ch+ Pb_ jlcg[ls _h^jichnm il nbcm
mno^s qcff _ m[ _ns) nif_l[ cfcns) [h^ jl_fcgch[ls _ c][]s [m [mm_mm_^ s nb_ l[n_ i l_]oll_hn 4UX RMRXRMN MROORLRUN
ch _]ncih %l? E&+

JTU_X ' Ih Tel bY 7WiXefX ;iXagf Yeb F[TfX Ch_g c_X 7fVXaW aZ :bfX IghWl' 7;5TWiXefX XiXag4 C7:5 h_g c_X
TfVXaW aZ WbfX4 I7;5fXe bhf TWiXefX XiXag4 J;7;5geXTg Xag&X XeZXag TWiXefX XiXag'
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ZheX ./' F_TaaXW F[TfX fghWl fV[X T bY H;9&,2/- Ybe ceXiXag ba bY e9: + Lb[m_ / ij_h*f[ _f) gofnc]_hn_l ]fchc][f
mno^s ni [mm_mm nb_ m[ _ns) nif_l[ cfcns) LG) [h^ _ c][]s i NA?*0631 [n nqi ^im_ f_p_fm+ Ahliffg_hn ]lcn_lc[ ch]fo^_ %.& Dcab lcme
il l? E8 %/& 4 MROORLRUN [mmi]c[n_^ ^c[llb_[ qcnb ]ih clg[ncih i nirch jimcncpcns %0& Ji ofgch[hn ? E8 %1& Ji bcmnils i ]blihc]
^c[llb_[f cffh_mm ^o_ ni inb_l ][om_m+ Pb_ jlcg[ls _h^jichnm [l_ m[ _ns) nif_l[ cfcns) [h^ _ c][]s [m ^_n_lgch_^ s nb_ l[n_ i
l_^o]ncih i l? E [ n_l chcnc[f ]fchc][f ]ol_ qcnb p[h]igs]ch+

4XVYN R X

Pb_l_ [l_ [ hog _l i [jjlip_^ ^loam il nb_ nl_[ng_hn [h^ jl_p_hncih i 4 MROORLRUN ch _]ncih+

§ =hnc cinc]m [l_ nb_ g[ch nl_[ng_hn il 4 MROORLRUN ch _]ncih qcnb p[h]igs]ch [h^ c^[rigc]ch [m nb_ nqi gimn
]iggihfs jl_m]lc _^+ I_nlihc^[tif_ g[s [fmi _ jl_m]lc _^ il m_p_l_ ][m_m+ Diq_p_l) nb_ _ c][]s i
[hnc cinc] nb_l[js ^_]l_[m_m qcnb _[]b l_]oll_h]_+

§ >_tfinirog[ cm [ bog[h gihi]fih[f [hnc i^s [a[chmn 4 MROORLRUN nirch > [jjlip_^ il l_^o]cha ? E
l_]oll_h]_ ch j[nc_hnm l_]_cpcha [hnc cinc]m qbi [l_ [n bcab*lcme il ? E l_]oll_h]_+

§ Oniif ^_lcp_^ gc]li cig_ jli^o]nm [l_ om_^ ni jl_p_hn l_]oll_hn 4 MROORLRUN ch _]ncih qcnb N>T/33- [h^
OAN*.-6 [jjlip_^ il nbcm ch^c][ncih) iffiqcha [hnc cinc] nl_[ng_hn il l_]oll_hn ? E+

Pb_l_ [l_ ]oll_hnfs / []ncp_ jlial[gm ch ]fchc][f ^_p_fijg_hn il nb_ jl_p_hncih i l_]oll_hn 4 MROORLRUN ch _]ncih+

§ RA0-0) [h il[f gc]li cig_ nb_l[j_onc] lig R_^[hn[ >cim]c_h]_m) cm _cha mno^c_^ ch [ Lb[m_ 0 nlc[f ch
j[nc_hnm qcnb . jlcil i]]oll_h]_ i ? E) ch]fo^cha [ bcab*lcme il l_]oll_h]_ jijof[ncih+

§ HIJ*/-.) [h il[f cifiac] lig Hog_h >cim]c_h]_) cm _cha mno^c_^ ch [ Lb[m_ / nlc[f ch j[nc_hnm h_qfs
^c[ahim_^ qcnb ? E jf[hhcha ni l_]_cp_ [hnc cinc] nl_[ng_hn+

Pi iol ehiqf_^a_) NA?*0631 cm nb_ clmn il[ffs ci[p[cf[ f_) hih*[hnc cinc]) 4 MROORLRUN nirch chbc cnil nb[n m_f_]ncp_fs
n[la_nm []n_lc[f nirch qbcf_ mj[lcha nb_ bimn+
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IX_XVgXW FeXV_ a VT_ FebZeT f

§ Jip_f ? G./*[^d[]_hn n[la_n) N>I06) il nb_ jin_hnc[f nl_[ng_hn i DN*jli c]c_hn ip[lc[h ][h]_lm [h^
inb_l Oifc^ Pogilm %jl_pciomfs c^_hnc c_^ [m P[la_n C[gg[&+

§ Lin_hnc[f clmn*ch*]f[mm hip_f ]b_gc][f _hncns il nb_ nl_[ng_hn i [h oh^cm]fim_^ ch^c][ncih ch Bc limcm %P[la_n
Ajmcfih&

8A ? VMP PLU H PHU 3HU L HUK V OL BVSPK C TV  ? L PV S 9KLU PMPLK H CH NL HTTH

Qmcha ch _l_hnc[f m_[l]b) q_ c^_hnc c_^ ]igjioh^m nb[n chbc cn N>I06 [h^ jb_hi]ijs nb_ fimm i 45 ()) on hin
45 ( + S_ olnb_l ijncgct_^ nb_m_ gif_]of_m ni a_h_l[n_ f_[^ ][h^c^[n_m qcnb il[f ci[p[cf[ cfcns ][j[ f_ i mchaf_
[a_hn []ncpcns ch bigifiaiom l_]ig ch[ncih jli c]c_hn %DN*jli c]c_hn& ip[lc[h ][h]_lm [h^ inb_l mifc^ nogilm+ Pb_l_
[l_ [jjlircg[n_fs /--)--- ^loa*nl_[n[ f_ j[nc_hnm j_l s_[l ch nb_ QO [h^ AQ2 qbim_ nogilm f[]e gon[ncihm ch nb_
bigifiaiom l_]ig ch[ncih l_j[cl %DNN& j[nbq[s [h^ qbi b[p_ jlial_mm_^ ih lihnfch_ nb_l[jc_m+ Sbcf_ L=NL
chbc cnilm b[p_ mcahc c][hnfs cgjlip_^ ion]ig_m il j[nc_hnm qcnb DN*^_ c]c_hn ][h]_lm) j[nc_hnm qcnb DN*jli c]c_hn
nogilm b[p_ jiil_l jliahimcm [h^ oh [pil[ f_ ion]ig_m+ S_ _rj_]n ni mo gcn [h EJ il nbcm jlial[g ch D/ /-/1+

5R NJ N N RN

Ion[ncihm ch J= l_j[cl j[nbq[sm [h^ a_higc] chmn[ cfcns [l_ [ oh^[g_hn[f b[ffg[le i ][h]_l+ H[la_*m][f_
a_higc] ^[n[m_nm bcabfcabn ][h]_lm mo]b [m ip[lc[h) l_[mn) jlimn[n_) j[h]l_[nc]) hih*mg[ff ]_ff foha) [h^ mg[ff*]_ff
foha ][h]_lm b[l ilcha gif_]of[l [fn_l[ncihm qcnbch nb_ N l_j[cl h_nqile+ ?[h]_lm qcnb a_h_nc] [fn_l[ncihm ch nb_

N j[nbq[s mo]b [m bigifiaiom l_]ig ch[ncih %DN& ][h i n_h _ nl_[n_^ qcnb N chbc cnilm) mo]b [m L=NL
chbc cnilm+ Diq_p_l) j[nc_hnm qcnb DN*jli c]c_hn nogilm ^i hin ^_lcp_ mcahc c][hn ]fchc][f _h_ cn lig L=NL chbc cnilm+
=]]il^chafs) nb_l_ cm [ bcab ohg_n h__^ il ^_p_fijcha nb_l[j_onc]m nb[n ][h l_aof[n_ J= l_j[cl g_]b[hcmgm il
nb_ nl_[ng_hn i DN*jli c]c_hn ][h]_lm) ch]fo^cha ip[lc[h ][h]_l+

:W RP O XV BNL RXW C

N_jilnm moaa_mn nb[n a_h_nc] il jb[lg[]ifiac] ^_jf_ncih i ? G./ ][h l_^o]_ nb_ _rjl_mmcih i m_p_l[f a_h_m
chpifp_^ ch nb_ bigifiaiom l_]ig ch[ncih l_j[cl j[nbq[s mo]b [m >N?=. [h^ >N?=/) ch^o]cha [ >N?=*fce_
jb_hinsj_ [h^ N l_mjihm_+ Pbom) ? G./ b[m l_]_cp_^ ]ihmc^_l[ f_ chn_l_mn [m [ nb_l[j_onc] n[la_n [h^ nogil
cig[le_l il DN*jli c]c_hn ][h]_lm+ _mjcn_ l_jilnm i oh]ncih[f l_^oh^[h]s) q_ i m_lp_^ nb[n nb_ a_h_nc]

ehi]eion i ? G./ ]iof^ _ ]f_[lfs ^cmnchaocmb_^ jb_hinsjc][ffs lig nb[n i ? G.0+ Qmcha g[j* [m_^ ch _l_h]_ ni
]b[l[]n_lct_ [h^ l_f[n_ ]_ffof[l jb_hinsj_m) q_ c^_hnc c_^ N>I06 [m [h [fn_lh[ncp_ n[la_n nb[n m_f_]ncp_fs gcgc]m
? G./ fimm) on hin ? G.0) jlipc^cha [ hip_f [jjli[]b il n[la_ncha ? G./ cifias qbcf_ ]cl]ogp_hncha [hs
nirc]cnc_m nb[n g[s [lcm_ ^o_ ni ? G.0+ S_ mo m_ko_hnfs ^cm]ip_l_^ NA?*..4-/-1 [m [h N>I06 gif_]of[l afo_
^_al[^_l nb[n ]fim_fs gcgc]m nb_ jb_hinsjc] fimm i ? G./ [h^ N>I06) on hin ? G.0+ Boh]ncih[ffs)
NA?*..4-/-1 nl_[ng_hn afi [ffs cgj[]nm nb_ _rjl_mmcih i g[hs N a_h_m on ^i_m mi ch [ ? G./ ch^_j_h^_hn
g[hh_l+
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ZheX .03 aYXeeXW Tc eX_Tg baf[ cf UXgjXXa 34: ( 34: ) A2 )- TaW H;9& 0) )-' I[j l_jl_m_hn[ncih
^_gihmnl[ncha [ bcab ^_al__ i jb_hinsjc] mcgcf[lcns _nq__h 45 ()) B3 / [h^ gofncjf_ ]ih]_hnl[ncihm i NA?*..4-/-1+
45 ( mbiqm fcnnf_ il hi oh]ncih[f mcgcf[lcns ni 45 ()) B3 / il [hs ]ih]_hnl[ncih i NA?*..4-/-1+

A XM L 4XWLNY

S_ [cg ni ^cm]ip_l [h^ ^_p_fij hip_f) il[ffs ci[p[cf[ f_) mg[ff gif_]of_m nb[n ^lcp_ ^_ hipi m_hmcncpcns ch DN*
jli c]c_hn nogilm+ Sbcf_ nb_ cifiac][f [h^ ]fchc][f _pc^_h]_ mojjilncha ? G./ [m [ nb_l[j_onc] n[la_n cm jligcmcha)
nb_ bcab bigifias i ? Gm g[e_m n[la_ncha [ mchaf_ bigifia ^c c]ofn [h^ jlih_ ni i *n[la_n nirc]cns+ Icgc]echa nb_
_ _]nm i ? G./ chbc cncih pc[ [fn_lh[ncp_ hip_f n[la_nm ]iof^ _ [ lion_ ni nl_[ncha DN*jli c]c_hn nogilm+ S_ chn_h^
ni jimcncih iol f_[^ ][h^c^[n_ [m [ mchaf_ [a_hn il nb_ jin_hnc[f nl_[ng_hn i DN*jli c]c_hn ip[lc[h ][h]_lm [h^
inb_l DN*jli c]c_hn mifc^ nogilm+

A NLURWRLJU

Eh pcpi _ c][]s mno^c_m _p[fo[n_^ NA?*..4-/-1 [m [ mchaf_ [a_hn [h^ ch ]ig ch[ncih qcnb hcl[j[lc ch KR-/40) [h
ip[lc[h >N?= jli c]c_hn j[nc_hn ^_lcp_^ r_hial[ n %L T& gi^_f+ S_ i m_lp_^ mn[ncmnc][ffs mcahc c][hn l_mjihm_m ch
inb mchaf_ [a_hn NA?*..4-/-1 [h^ ]ig ch[ncih p_lmom _cnb_l hcl[j[lc il p_bc]f_ [lgm+ NA?*..4-/-1 [fmi

^_gihmnl[n_^ [ mcahc c][hn molpcp[f _h_ cn [m [ gihinb_l[js) il ch ]ig ch[ncih qcnb hcl[j[lc [n ;0- ^[sm jimn ch[f
^im_+ =m [ l_mofn i iol mnl[n_ac] ]iff[ il[ncih qcnb P_gjom) q_ [l_ f_p_l[acha a_higc] ^[n[ []limm [ff nogil nsj_m
ni c^_hnc s ]fchc][f cig[le_lm il j[nc_hn _rj[hmcih+ S_ [l_ [^p[h]cha iol f_[^ ][h^c^[n_ nblioab EJ *_h[ fcha
mno^c_m qcnb EJ mo gcmmcih _rj_]n_^ ch D/ /-/1+

ZheX .1' H;9& 0) )- o a eTcTe U a[ U gf gh be Zebjg[ a g[X EL) 0, F:N bhfX bWX_' Eh nb_ KR-/40 L T gi^_f)
gc]_ q_l_ nl_[n_^ qcnb [ l_jl_m_hn[ncp_ f_[^ gif_]of_ NA?*..4-/-1 %.-- ga,ea) >E ) LK& y hcl[j[lc %1- ga,ea) M ) LK& il
/5 ^[sm+ Ochaf_ [a_hn NA?*..4-/-1 il ch ]ig ch[ncih qcnb hcl[j[lc l_mofn_^ ch [ mn[ncmnc][ffs mcahc c][hn l_mjihm_ pm _cnb_l
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hcl[j[lc il p_bc]f_ [lgm) qb_l_ nb_ l_^o]ncih ch nogil pifog_ cm jfinn_^ omcha [ fia[lcnbgc] m][f_ %s*[rcm&+ Eh [^^cncih) nb_l_ q[m
[ mn[ncmnc][ffs mcahc c][hn cgjlip_g_hn ch molpcp[f ; 0- ^[sm jimn ch[f ^im_+ 'j9-+-2) '' j9-+-.) '''' j9-+---.+

DUKP SV LK 9UKP H PVU PU 6PI V P b CH NL W PSVU

Lb_hinsjc] m]l__hcha i bog[h L>I?m q[m om_^ ni c^_hnc s hip_f [h^ mnlo]nol[ffs ^cp_lm_ mg[ff gif_]of_m nb[n
l_p_lm_ nb_ jb_hinsjc] _[nol_m i ^cm_[m_*mn[n_ c li]sn_ ]_ffm chni nbim_ i b_[fnbs*mn[n_ ]_ffm+ Pb_ jiq_l i nb_
N_]olmcih KO l_p_[f_^ [ l_f[ncihmbcj _nq__h nb_ mg[ff gif_]of_ bcnm [h^ [ hip_f n[la_n nb[n ]iof^ cgj[]n c linc]
^cm_[m_m+ Pb_ gimn jligcmcha bcn ]igjioh^m q_l_ ]ih clg_^ [m jin_hn chbc cnilm i nbcm hip_f n[la_n %P[la_n
Ajmcfih& ch p[fc^[ncih _rj_lcg_hnm+ Kjncgct_^ bcn ]igjioh^m q_l_ ioh^ ni _ _ _]ncp_ ch [h RW R X giom_ gi^_f
i c limcm+ Pbcm jlial[g cm hiq _hn_lcha EJ *_h[ fcha mno^c_m+

5R NJ N N RN

Bc linc] ^cm_[m_m ][lls [ bcab) gimnfs ohg_n ]fchc][f h__^ [h^ ][h [ fc]n [ff g[dil ila[hm+ L[nc_hnm []limm c linc]
^cm_[m_ ch^c][ncihm g[s _h_ cn lig nb_ gi^of[ncih i ]iggih j[nbq[sm [h^ ]_ffm chpifp_^ ch ^lcpcha
j[nbia_h_mcm i c limcm+ Eggoh_ ]_ffm) j[lnc]of[lfs gihi]sn_*^_lcp_^ ]_ff jijof[ncihm ch]fo^cha c li]sn_m ]fim_fs
[mmi]c[n_^ qcnb ]iff[a_h jli^o]cha gsi c li f[mnm) ][h ^lcp_ [ c linc] l_mjihm_ _r]__^cha qb[n cm h_]_mm[ls il
chdols l_j[cl+ Iihi]sn_*^_lcp_^ ]_ffm jli^o]_ aliqnb []nilm nb[n jligin_ nb_ ]ihncho_^ []ncp[ncih i g_m_h]bsg[f
jijof[ncihm+ Iif_]of_m nb[n gi^of[n_ nbcm cggohi*g_m_h]bsg[f chn_l []_ g[s _h[ f_ [ mbc n niq[l^m [ jli*
l_mifoncih [h^ ncmmo_ l_j[cl l_mjihm_+ _mjcn_ nb_ cgjiln[hn lif_ nb_m_ ]_ff nsj_m jf[s ch c linc] jli]_mm_m nb_l_ [l_
hi ]oll_hn nb_l[jc_m ni _ _]ncp_fs n[la_n nb_ []]ogof[ncih [h^ ^c _l_hnc[ncih i nb_m_ j[nbia_hc] ]_ff jijof[ncihm+
Scnb fcgcn_^ nl_[ng_hn ijncihm) nqi [jjlip_^ [hnc* c linc]m) j[nc_hnm h__^ al_[n_l nb_l[j_onc] _ c][]s ni [^^l_mm nbcm
ol^_h+

:W RP O XV BNL RXW C

Scnb nb_ ]lcnc][f lif_ nb[n gihi]sn_*^_lcp_^ cggoh_ ]_ffm jf[s ch c linc] ^cm_[m_) q_ ^_p_fij_^ [ jb_hinsjc]
m]l__hcha [mm[s lig bL>I?*^_lcp_^ c li]sn_m nb[n ]iof^ ][jnol_ e_s _[nol_m i ^cm_[m_ ch nbcm cgjiln[hn ]_ff
nsj_+ Dog[h l_]ig ch[hn j_hnl[rch*/ %LPT*/& cm [ ]ihmncnoncp_) [hnc*ch f[gg[nils) chh[n_ cggoh_ jf[mg[ jlin_ch
qbim_ ]cl]of[ncha f_p_f cm ^_]l_[m_^ ch ]blihc] bog[h c linc] ^cm_[m_m+ LPT*/ b[m [h cgj[]n ih gihi]sn_
^c _l_hnc[ncih ni c li]sn_m [h^ g[]lijb[a_ jif[lct[ncih mn[n_) qbc]b _fc]cn ncmmo_ l_j[cl [h^ l_^o]_ c limcm+
H_p_l[acha N_]olmcih m jb_hinsjc] m]l__hcha jf[n ilg) q_ c^_hnc c_^ gofncjf_ mnlo]nol[ffs ^cp_lm_ [h^ hip_f mg[ff
gif_]of_m nb[n q_l_ [ f_ ni jb_hinsjc][ffs gcgc] nb_ giljbifiac][f _ _]nm i LPT*/ ih bL>I?*^_lcp_^ c li]sn_m
[h^ g[]lijb[a_m+ Pb_ bL>I?* c li]sn_ l_p_lm[f [mm[s q[m [fmi f_p_l[a_^ il ijncgct[ncih i nb_ c^_hnc c_^
]igjioh^m+ Qmcha ch _l_hnc[f m_[l]b i N_]olmcih m DQRA? jb_hig[j) q_ c^_hnc c_^ [ jon[ncp_ ch^cha n[la_n
%Ajmcfih& il nb_ mg[ff gif_]of_m qbc]b q[m f[n_l ]ih clg_^ nblioab ci]b_gc][f ch^cha [mm[sm qcnb nb_ cmif[n_^
jlin_ch+ Pb_ c^_hnc c_^ n[la_n l_jl_m_hnm [ hip_f [jjli[]b ni gi^of[ncha cggohi*g_m_h]bsg[f ]_ff jijof[ncihm ch
c limcm+

ZheX .23 F[Xabglc V fVeXXa aZ TffTl' c _l_hnc[ncih i bog[h L>I?m chni c li]sn_m ][h _ l_p_lm_^ s L_hnl[rch*/) [
ncmmo_ l_j[cl jlin_ch) ni gcgc] [ b_[fnbs mn[n_+ Og[ff gif_]of_m [l_ c^_hnc c_^ qbc]b l_m]o_ ^cm_[m_ mn[n_ ni b_[fnbs mn[n_+
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ZheX /)3 JTeZXg TaW Vb cbhaW WXag Y VTg ba TaW iT_ WTg ba eX_TgXW gb JTeZXg ;cf _ba' %.& cm_[m_ O]il_ i .+- l_ f_]nm
^cm_[m_ mn[n_ qbcf_ ^cm_[m_ m]il_ i -+- l_ f_]nm b_[fnbs mn[n_ 8 %/& ]imch_ mcgcf[lcns _nq__h NA?*..36242 [h^ a_h_nc]
ehi]eion i Ajmcfih cm nb_ ]imch_ i nb_ [haf_ _nq__h nb_ nqi p_]nilm ch bcab*^cg_hmcih[f mj[]_+ R[fo_m h_[l .+- moaa_mn nb_
[haf_ _nq__h j_lnol [ncihm cm h_[l -x [h^ cm chn_ljl_n_^ [m ^cl_]ncih[ffs jb_himcgcf[l8 [h^ %0& P[la_n Ajmcfih J[hi>NAP [mm[s+

A XM L 4XWLNY

S_ [cg ni ^cm]ip_l [h^ ^_p_fij [h il[ffs ci[p[cf[ f_ cggohi*g_m_h]bsg[f gi^of[nil i _lcha [ hip_f
g_]b[hcmg i []ncih ^_mcah_^ ni nl_[n c li*ch f[gg[nils ^cm_[m_m+ S_ [l_ n[la_ncha [ mg[ff gif_]of_ qcnb mchaf_
[a_hn _ c][]s nb[n l_p_lm_m c limcm s gi^of[ncha c li]sn_m) c linc] g[]lijb[a_m) [h^ [^[jncp_ cggoh_ ]_ffm+
cm]ip_l_^ omcha N_]olmcih m jb_higc]m jf[n ilg) iol f_[^ gif_]of_ b[m mbiqh jligcm_ ch inb RW R X [h^ RW R X

gi^_fm i c limcm) moaa_mncha nb[n cn gcabn l_mnil_ cggohi*g_m_h]bsg[f big_imn[mcm [h^ ncmmo_ chn_alcns s
n[la_ncha cggoh_ [h^ g_m_h]bsg[f ]_ff jijof[ncihm+ En _rbc cnm [ ohcko_ jli cf_ qcnb cggohigi^of[nils _ _]nm ih
gofncjf_ ]_ff nsj_m [h^ mbiqm [hnc* c linc] _ _]nm) qcnb nb_ jimmc cfcns i ^c _l_hnc[ncha lig ]oll_hn nl_[ng_hn ijncihm+

A NLURWRLJU

S_ c^_hnc c_^ gofncjf_ mnlo]nol[ffs ^cmnch]n mg[ff gif_]of_m ][j[ f_ i cgj[lncha nb_ ^_mcl_^ jb_hinsjc] l_m]o_ i nb_
c li]sn_ ^cm_[m_ gi^_f+ NA?*..36242) [ l_jl_m_hn[ncp_ f_[^ gif_]of_) cm [ jin_hn ]igjioh^ qcnb [h A?2- i -+1-
zI ch nb_ c li]sn_ l_p_lm[f [mm[s [h^ [h E?2- i ./hI [n n[la_n Ajmcfih+ Eh ^cacn[f nif_l[ cfcns) NA?*..36242 q[m
q_ff*nif_l[n_^ ch ?24>H,3 gc]_ [n [ff ^im_m %0-) /--) [h^ 0-- ga,ea,^[s) LK r 3 ^[sm&+ NA?*..36242 ^c^ hin
mcahc c][hnfs [ _]n nb_ i^s q_cabn) l_[nbcha l[n_) gincih) il i^s n_gj_l[nol_ i nb_ gc]_+ Eh [ li^_hn ch pcpi
_ c][]s gi^_f i c limcm) NA?*..36242 mcahc c][hnfs l_^o]_^ ]iff[a_h) [h cgjiln[hn bcmnifiac][f g[le_l i c limcm+
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ZheX / 3 H;9& /2.0. eXWhVXf Vb__TZXa a T bhfX bWX_ bY Y Uebf f' Pb_l_ q[m [ mn[ncmnc][ffs mcahc c][hn l_^o]ncih ch
]iff[a_h l[nci) [ g[le_l i c limcm) ch inb iol l_jl_m_hn[ncp_ f_[^ gif_]of_ NA?*..36242 %2- ga,ea >E ) LK& [h^ [ ]ihnlif
gif_]of_ ehiqh ni chbc cn c limcm) O>2/2001) [ m_f_]ncp_ chbc cnil i PCB* _n[ l_]_jnil nsj_ . ]igj[l_^ ni c limcm*ch^o]_^
p_bc]f_ nl_[n_^ gc]_+ 'j9-+-2 %Glome[f*S[ffcm n_mn&

J[XeTcXhg Vf FTegaXef[ cf

S_ b[p_ [h^ ch nb_ onol_ g[s ]iff[ il[n_ qcnb nbcl^ j[lnc_m ni li[^fs _rjfil_ ^cp_lm_ ^cm_[m_ ^ig[chm %mo]b [m
c limcm) h_olim]c_h]_) ih]ifias) cggohifias [h^ ch f[gg[ncih& ch il^_l ni c^_hnc s hip_f n[la_n chmcabnm [h^
jin_hnc[f nb_l[j_onc]m nb[n g[s ch]fo^_ mg[ff gif_]of_m) f[la_ gif_]of_m) a_h_ nb_l[jc_m [h^ ]_ff nb_l[jc_m+ S_
g[s [fmi _rjfil_ [ ]iggoh[f [mm_n*nsj_ mnl[n_as qb_l_ q_ fc]_hm_ m_[l]b l_mofnm lig iol jb_hig[jm ni j[lnh_lm+

Pb_ ai[f i _p_ls j[lnh_lmbcj cm ni ]l_[n_ nb_l[j_onc]m) s_n nb_ [jjli[]b g[s n[e_ gofncjf_ ilgm7

§ X NU D N JYN RL + Scnbion [hs jl_mogjncp_ n[la_n bsjinb_mcm) q_ ][h c^_hnc s ^c _l_hnc[n_^ nb_l[j_onc]m
s l[jc^fs _p[fo[ncha f[la_ ]igjioh^ fc l[lc_m qcnbch iol g[jm i bog[h ]_ffof[l cifias+

§ X NU DJ PN + >s jli cfcha ^cp_lm_ cifiac][f j_lnol [ncihm %mo]b [m a_h_nc] []nilm& ih iol jf[n ilg) q_
g[s _ [ f_ ni c^_hnc s hip_f ^loaa[ f_ n[la_nm nb[n q_ ][h nb_h _rjficn qcnb j[lnh_lm ni a_h_l[n_
nb_l[j_onc] ][h^c^[n_m+

BXL N  8NWNW NL 4XUUJKX J RXW JWM RLNW N 2P NNVNW

Kh _]_g _l 2) /-/.) q_ _hn_l_^ chni [ ?iff[ il[ncih [h^ Hc]_hm_ =al__g_hn qcnb C_h_hn_]b) Eh]+ [h^ B+
Di g[hh*H[ Ni]b_ Hn^) jolmo[hn ni qbc]b q_ qcff ]ihmnlo]n) omcha iol cg[acha n_]bhifias [h^ jlijlc_n[ls g[]bch_
f_[lhcha [failcnbgm) ohcko_ g[jm i nb_ ch _ll_^ l_f[ncihmbcjm [gihamn j_lnol [ncih jb_hinsj_m ch [ acp_h ]_ffof[l
]ihn_rn [h^ nia_nb_l qcnb Ni]b_ [h^ C_h_hn_]b qcff ]l_[n_ gofncgi^[f gi^_fm [h^ g[jm ni olnb_l _rj[h^ [h^
l_ ch_ mo]b ch _ll_^ l_f[ncihmbcjm) ch inb ][m_m qcnb nb_ ai[f ni ^cm]ip_l [h^ ^_p_fij nb_l[j_onc] mg[ff gif_]of_
jlial[gm ch [ a[mnlichn_mnch[f ][h]_l ch^c][ncih [h^ ch e_s [l_[m i h_olim]c_h]_+

EYO XW AJbVNW Eh F[ho[ls /-//) Ni]b_ j[c^ om [h oj lihn ][mb j[sg_hn i .2-+- gcffcih+

A NWXVJY 4 NJ RXW 2LLNY JWLN JWM 2LLN Qh^_l nb_ ?iff[ il[ncih =al__g_hn) q_ [l_ l_mjihmc f_ il ]l_[ncha
[ ]_ln[ch hog _l i jb_hig[jm ch _[]b i nb_ Ar]fomcp_ Bc_f^m+ S_ qcff [fmi jlipc^_ Ni]b_ qcnb fcgcn_^ []]_mm ni
iol jl_*_rcmncha bog[h og cfc][f p_ch _h^inb_fc[f ]_ffm %DQRA?& jb_hig[j+ Ni]b_ qcff b[p_ mj_]c c_^ lcabnm ni
ko_ls il []]_mm nb_ jb_hig[jm ni a_h_l[n_ hip_f ch _l_h]_m nb[n g[s f_[^ ni nb_ ^cm]ip_ls il ^_p_fijg_hn i
nb_l[j_onc] jli^o]nm+
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A NWXVJY BNUJ NM Y RXW A[]b i nb_ jb_hig[jm l_ko_mn_^ s Ni]b_ [h^ ]l_[n_^ s N_]olmcih g[s _
mo d_]n ni _cnb_l [h chcnc[ncih __) []]_jn[h]_ __ il inb+ Oo]b __m ]iof^ _r]__^ /2-+- gcffcih il mcrn__h %.3&
[]]_jn_^ jb_hig[jm+ Eh [^^cncih) il [ j_lci^ i ncg_ [ n_l Ni]b_ m []]_jn[h]_ i ]_ln[ch jb_hig[jm) Ni]b_ qcff
b[p_ nb_ ijncih ni i n[ch) mo d_]n ni j[sg_hn i [h _r_l]cm_ __) lcabnm ni om_ ionmc^_ nb_ ]iff[ il[ncih nb_ l[q
cg[a_m a_h_l[n_^ ch nb_ ]iolm_ i ]l_[ncha nbim_ jb_hig[jm+ E Ni]b_ _r_l]cm_m cnm Arn_lh[f Qm_ Kjncih il [ff
nq_fp_ %./& _fcac f_ jb_hig[jm) Ni]b_ m [mmi]c[n_^ _r_l]cm_ __ j[sg_hnm ni N_]olmcih ]iof^ _r]__^ /2-+-
gcffcih+

4XUUJKX J RXW A XP JV JWM BXL N Y RXW Ni]b_ [h^ N_]olmcih qcff ]iff[ il[n_ ni m_f_]n ]_ln[ch hip_f ch _l_h]_m
qcnb l_mj_]n ni mg[ff gif_]of_m il n[la_nm a_h_l[n_^ lig nb_ jb_hig[jm il olnb_l p[fc^[ncih [h^ ijncgct[ncih [m
]iff[ il[ncih jlial[gm+ Ni]b_ [h^ N_]olmcih g[s [fmi ]ig ch_ m_ko_h]cha ^[n[m_nm lig Ni]b_ qcnb N_]olmcih m
jb_hig[jm [h^ ]iff[ il[n_ ni a_h_l[n_ h_q [failcnbgm ni jli^o]_ gofncgi^[f g[jm lig qbc]b [^^cncih[f
]iff[ il[ncih jlial[gm g[s _ chcnc[n_^+ Bil _p_ls ]iff[ il[ncih jlial[g nb[n mo]]_mm offs c^_hnc c_m jin_hnc[f
nb_l[j_onc] mg[ff gif_]of_m il p[fc^[n_m [ n[la_n) Ni]b_ qcff b[p_ [h ijncih ni i n[ch [h _r]fomcp_ fc]_hm_ ni
^_p_fij [h^ ]igg_l]c[fct_ mo]b jin_hnc[f nb_l[j_onc] mg[ff gif_]of_m il ni _rjficn mo]b n[la_n ch nb_ [jjfc][ f_
Ar]fomcp_ Bc_f^+ Eh K]ni _l /-/0) Ni]b_ _r_l]cm_^ cnm Og[ff Iif_]of_ R[fc^[n_^ Dcn Kjncih ni olnb_l [^p[h]_ iol
clmn j[lnh_lmbcj jlial[g ch CE*ih]ifias+

AJbVNW RO BXL N aN LR N Y RXW OX J 4XUUJKX J RXW A XP JV Qh^_l nb_ ]iff[ il[ncih) Ni]b_ g[s chcnc[n_ oj ni
ilns %1-& mg[ff gif_]of_ ]iff[ il[ncih jlial[gm+ A[]b mg[ff gif_]of_ ]iff[ il[ncih jlial[g) c ijncih_^ [h^
mo]]_mm offs ^_p_fij_^ [h^ ]igg_l]c[fct_^ s Ni]b_) ]iof^ sc_f^ gil_ nb[h 0--+- gcffcih ch l_m_[l]b)
^_p_fijg_hn) ]igg_l]c[fct[ncih [h^ h_n m[f_m gcf_mnih_m il N_]olmcih) [m q_ff [m gc^* ni bcab*mchaf_ ^cacn nc_l_^
lis[fnc_m ih h_n m[f_m+ N_]olmcih cm [fmi _fcac f_ il l_m_[l]b) ^_p_fijg_hn) ]igg_l]c[fct[ncih [h^ h_n m[f_m
gcf_mnih_m il n[la_n ]iff[ il[ncih jlial[gm ijncih_^ s Ni]b_+

BNL RXW A XP JV + E Ni]b_ ^i_m hin _r_l]cm_ cnm ijncihm ch nb_ ?iff[ il[ncih =al__g_hn il ]_ln[ch ]iff[ il[ncih
jlial[gm) q_ g[s) qcnb Ni]b_ m jlcil ]ihm_hn) ]biim_ ni ch^_j_h^_hnfs p[fc^[n_) ^_p_fij [h^ ]igg_l]c[fct_
jli^o]nm ch [ fcgcn_^ hog _l i mo]b jlial[gm) mo d_]n ni [al__^ gcf_mnih_m [h^ lis[fnc_m ni Ni]b_+ Ni]b_ qcff
b[p_ lcabnm ni i n[ch [h _r]fomcp_ fc]_hm_ ni _rjficn mo]b jli^o]nm s jlipc^cha hinc]_ [h^ j[scha om [h ijn*ch __
[h^ _]ihigc]m _r]__^cha nbim_ nb[n qiof^ inb_lqcm_ _ [jjfc][ f_ c Ni]b_ b[^ _r_l]cm_^ cnm ijncih il mo]b
jlial[g+

aLU R R b olcha [h [al__^ j_lci^ i ncg_ [ n_l nb_ ?iff[ il[ncih =al__g_hn m _ _]ncp_ ^[n_) q_ [l_ mo d_]n ni
]_ln[ch _r]fomcpcnc_m nb[n fcgcn iol [ cfcns ni ]ih^o]n ]_ln[ch l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m qcnb l_mj_]n ni
]igjioh^m [h^ n[la_nm ch nb_ Ar]fomcp_ Bc_f^m) inb_l nb[h jolmo[hn ni nb_ ]iff[ il[ncih qcnb Ni]b_+ Diq_p_l) q_
g[s ]ihncho_ jolmocha jli^o]nm nb[n q_ [l_ l_m_[l]bcha [h^ ^_p_fijcha ch nb_ Ar]fomcp_ Bc_f^m [m i nb_ _ _]ncp_
^[n_ i nb_ ?iff[ il[ncih =al__g_hn+

DN VRWJ RXW Pb_ ?iff[ il[ncih =al__g_hn ch]fo^_m mn[h^[l^ n_lgch[ncih jlipcmcihm) ch]fo^cha il g[n_lc[f l_[]b il
chmifp_h]s [h^ il Ni]b_ m ]ihp_hc_h]_+ ?_ln[ch i nb_m_ n_lgch[ncih lcabnm ][h _ _r_l]cm_^ qcnb l_mj_]n ni [
j[lnc]of[l Ar]fomcp_ Bc_f^ il _r]fomcp_ fc]_hm_) [m q_ff [m qcnb l_mj_]n ni nb_ _hncl_ ?iff[ il[ncih =al__g_hn+

ZheX / ' KaWXe bhe Vb__TUbeTg ba j g[ HbV[X =XaXagXV[% jX TeX VeXTg aZ h_g bWT_ Tcf bY VX__h_Te U b_bZl gb
X_hV WTgX abiX_ gTeZXgf TaW fgTeg aZ cb agf'
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3JbN 28 2VNWMNM JWM BN J NM BN NJ L 4XUUJKX J RXW JWM Y RXW 2P NNVNW

Kh =oaomn /5) /-/-) N_]olmcih [h^ >[s_l _hn_l_^ chni [ N_m_[l]b ?iff[ il[ncih [h^ Kjncih =al__g_hn) qbc]b q[m
mo m_ko_hnfs _rj[h^_^ ih _]_g _l .) /-/.) il l_m_[l]b [h^ ]iff[ il[ncih ih [ ]_ln[ch hog _l i jlid_]nm
l_f[n_^ ni c limcm+ Kh Jip_g _l 5) /-/0) nb_ j[lnc_m [g_h^_^ [h^ l_mn[n_^ nb_ ilcach[f >[s_l =al__g_hn ni l_*
[fcah nb_ ]iff[ il[ncih qcnb >[s_l m mnl[n_ac] mbc n ch i]om ni ih]ifias+ =m [ l_mofn) nb_ j[lnc_m qioh^ ^iqh nb_cl dichn
qile ch c limcm [h^ nb_ _r]fomcpcnc_m qcnb l_mj_]n ni nb_ c_f^ i c limcm q_l_ n_lgch[n_^+

Qh^_l nb_ N_mn[n_^ =al__g_hn) N_]olmcih qcff ]iff[ il[n_ qcnb >[s_l il nb_ l_g[ch^_l i nb_ cp_*s_[l j_lci^ oh^_l
nb_ ilcach[f =al__g_hn %_rn_h^[ f_ s oj ni / s_[lm ni _h[ f_ ]igjf_ncih i ]_ln[ch l_m_[l]b []ncpcnc_m&) ni chcnc[n_
oj ni m_p_h jlial[gm ch ih]ifias+ olcha ]_ln[ch [al__^ ncg_ j_lci^m qcnbch nb_ ]iff[ il[ncih n_lg) N_]olmcih cm
jlibc cn_^ lig ]ih^o]ncha ]_ln[ch l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m qcnb l_mj_]n ni ]_ln[ch c^_hnc c_^ a_h_m i
l_f_p[h]_ ch ih]ifias ionmc^_ i nb_ ]iff[ il[ncih) _cnb_l s cnm_f il nia_nb_l qcnb nbcl^ j[lnc_m+ Diq_p_l) N_]olmcih
g[s ]ihncho_ l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m il [hs mo]b c^_hnc c_^ a_h_m nb[n cn b[m chcnc[n_^ jlcil ni nb_ ^[n_
i c^_hnc c][ncih i mo]b a_h_+

Qh^_l _[]b ih]ifias jlid_]n) N_]olmcih qcff qile qcnb >[s_l ni c^_hnc s jin_hnc[f f_[^ ][h^c^[n_m il ^_p_fijg_hn+
Qh^_l nb_ N_mn[n_^ =al__g_hn) >[s_l b[m nb_ clmn ijncih ni fc]_hm_ jin_hnc[f ][h^c^[n_m8 _[]b mo]b fc]_hm_ ]iof^
jin_hnc[ffs l_mofn ch ijncih _r_l]cm_ __m [h^ ^_p_fijg_hn [h^ ]igg_l]c[f gcf_mnih_m j[c^ ni N_]olmcih qcnb [h
[aal_a[n_ p[fo_ i oj ni [jjlircg[n_fs /.-+- gcffcih il ih_ fc]_hm_ [h^ oj ni [jjlircg[n_fs .+2 cffcih c _[]b
jlial[g cm fc]_hm_^) [m q_ff [m nc_l_^ lis[fnc_m il _[]b mo]b fc]_hm_) l[hacha lig fiq* ni gc^*mchaf_ ^cacn
j_l]_hn[a_m i m[f_m) ^_j_h^cha ih ]igg_l]c[f mo]]_mm+ Nis[fns j_lci^m il _[]b fc]_hm_ [l_ ih [ ]iohnls* s*
]iohnls [mcm) [h^ nb_ ^ol[ncih i _[]b mo]b j_lci^ cm nc_^ ni nb_ ^ol[ncih i j[n_hn il l_aof[nils _r]fomcpcns ch _[]b
]iohnls %qcnb [ gchcgog n_lg i .- s_[lm _[]b&+

E >[s_l ^i_m hin _r_l]cm_ cnm ijncih qcnb l_mj_]n ni [ f_[^ ][h^c^[n_ il inb_lqcm_ ^cm]ihncho_m [ jlid_]n jlcil ni
]igjf_ncih) qcnbch [ mj_]c c_^ j_lci^ i ncg_) N_]olmcih g[s _r_l]cm_ [h ijncih ni h_ainc[n_ qcnb >[s_l ch aii^ [cnb
ni i n[ch [h _r]fomcp_ fc]_hm_ oh^_l >[s_l m chn_l_mn ch [hs f_[^ m_lc_m ^_p_fij_^ jolmo[hn ni nb_ jlid_]n [h^
[]eoj ]igjioh^m l_f[n_^ nb_l_ni) [m q_ff [m [ hih*_r]fomcp_ fc]_hm_ oh^_l >[s_l m []ealioh^ chn_ff_]no[f

jlij_lns h_]_mm[ls il N_]olmcih m om_ i nb_ jlid_]n l_mofnm l_f[n_^ ni mo]b ]igjioh^m+

>[s_l g[s n_lgch[n_ nb_ ]iff[ il[ncih [n [hs ncg_ qcnbion ][om_+ Acnb_l j[lns g[s n_lgch[n_ nb_ [al__g_hn il [
g[n_lc[f l_[]b s nb_ inb_l j[lns+ Pb_ n_lg i _[]b fc]_hm_ [al__g_hn ]ihncho_m ih [ jli^o]n* s*jli^o]n [h^
]iohnls* s*]iohnls [mcm ohncf nb_ f[n_l i %[& nb_ _rjcl[ncih i nb_ f[mn ni _rjcl_ p[fc^ ]f[cg i nb_ fc]_hm_^ j[n_hnm
]ip_lcha mo]b jli^o]n ch mo]b ]iohnls) % & nb_ _rjcl[ncih i [hs [jjfc][ f_ l_aof[nils _r]fomcpcns j_lci^ il mo]b
jli^o]n ch mo]b ]iohnls [h^ %]& n_h s_[lm [ n_l nb_ clmn ]igg_l]c[f m[f_ i mo]b jli^o]n ch mo]b ]iohnls+ >[s_l g[s
n_lgch[n_ _[]b mo]b fc]_hm_ [al__g_hn [n [hs ncg_ qcnbion ][om_+ Acnb_l j[lns g[s n_lgch[n_ _[]b mo]b fc]_hm_
[al__g_hn il nb_ inb_l j[lns m oh]ol_^ g[n_lc[f l_[]b+

JXV[ab_bZl FTegaXef[ cf

Sbcf_ q_ i]om ih nb_ a_h_l[ncih [h^ oncfct[ncih i nb_ N_]olmcih [n[ Qhcp_lm_ ni g[rcgct_ iol jcj_fch_ [h^
j[lnh_lmbcj p[fo_*^lcp_lm) q_ [l_ _rjfilcha q[sm ni g[e_ mg[ff) m_f_]n ^[n[ f[s_lm [h^ ioh^[ncih gi^_fm _rn_lh[ffs
[p[cf[ f_ ni ^lcp_ [^^cncih[f p[fo_ [h^ n_]bhifias [h^ ^[n[ ]iff[ il[ncihm nb[n mnl_hanb_h iol jf[n ilg+ H[la_
^[n[m_nm a_h_l[n_^ il nl[chcha =E gi^_fm [l_ l[l_ [h^ p[fo[ f_) _mj_]c[ffs qcnb l_mj_]n ni cifias [h^ ]b_gcmnls)
qb_l_ gimn ^[n[ a_h_l[n_^ cm mcfi_^ [h^ hin l_f[n[ f_ []limm _rj_lcg_hn[f ]ihn_rnm+ Pb_ N_]olmcih KO b[m
a_h_l[n_^) [h^ ]ihncho_m ni a_h_l[n_) bcabfs l_f[n[ f_ [h^ l_fc[ f_ ^[n[m_nm om_^ ni nl[ch ioh^[ncih gi^_fm+ Kol
]iff[ il[ncihm qcnb JRE E=) P_gjom [h^ Ah[gch_ bcabfcabn biq ^[n[) ioh^[ncih gi^_fm [h^ ]igjon_ [l_ chn_al[f
p[fo_ ^lcp_lm ch nb_ P_]b>ci mj[]_ [h^ il N_]olmcih+

F:5:2

Eh Fofs /-/0) q_ _hn_l_^ [ mnl[n_ac] ]iff[ il[ncih qcnb JRE E= ni []]_f_l[n_ nb_ ^_p_fijg_hn i iol alioh^ l_[echa
=E ioh^[ncih gi^_fm il cifias [h^ ]b_gcmnls omcha iol moj_l]igjon_l) >ciDcp_*.) [h^ jlcilcns []]_mm ih JRE E=
CT© ?fio^+ S_ chn_h^ ni ijncgct_ [h^ ^cmnlc on_ nb_m_ gi^_fm il chn_lh[f om_ ch [^^cncih ni jimmc f_ ]igg_l]c[f

fc]_hm_ il l_f_[m_ ih >ciJ_Ii) JRE E=m ]fio^ m_lpc]_ il a_h_l[ncp_ =E ch ^loa ^cm]ip_ls+ olcha nb_ FL Iila[h
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D_[fnb][l_ ?ih _l_h]_ ch /-/1 q_ l_f_[m_^) qcnb JRE E=) Lb_hig*>_n[ ih nb_ >ciJ_Ii jf[n ilg+ Lb_hig*>_n[ cm
[ mg[ff_l) s_n mncff jiq_l of) p_lmcih i nb_ Lb_hig*. gi^_f ^cm]omm_^ [ ip_+ Eh Jip_g _l /-/0) q_ ]iggcnn_^ ni
qilecha qcnb JRE E= ni _rj[h^ >ciDcp_*.) ch]l_[mcha nb_ ]igjon[ncih[f ][j[]cns s ip_l 1T+ S_ jlid_]n nb[n ojih
]igjf_ncih [h^ _h]bg[lecha) >ciDcp_*. qcff _ ch nb_ nij 2- gimn jiq_l of moj_l]igjon_lm ch nb_ qilf^ []limm
[hs ch^omnls %[]]il^cha ni nb_ PKL2-- fcmn& [h^ qcff _ nb_ gimn jiq_l of moj_l]igjon_l iqh_^ [h^ ij_l[n_^ s
[hs cijb[lg[ ]igj[hs+

DNVY

Eh Jip_g _l /-/0) q_ _hn_l_^ [ ]iff[ il[ncih qcnb P_gjom ni a[ch jl_ _ll_^ []]_mm ni ih_ i nb_ qilf^ m f[la_mn
jlijlc_n[ls) ^_*c^_hnc c_^) j[nc_hn*]_hnlc] ih]ifias ^[n[m_nm) mj[hhcha J=) NJ=) b_[fnb l_]il^m [h^ gil_ ni
mojjiln nb_ ^cm]ip_ls i jin_hnc[f cig[le_l*_hlc]b_^ nb_l[j_onc]m [n m][f_ nblioab nb_ nl[chcha i ][om[f =E gi^_fm+
>s ]ig chcha nb_ ilq[l^ a_h_nc]m [jjli[]b i P_gjom qcnb nb_ l_p_lm_ a_h_nc]m [jjli[]b [n N_]olmcih) q_
_fc_p_ q_ b[p_ [h ijjilnohcns ni cgjlip_ nb_ mj__^) jl_]cmcih) [h^ m][f_ i nb_l[j_onc] ^_p_fijg_hn ch ih]ifias+

WJVRWN

Eh _]_g _l /-/0) q_ _hn_l_^ [ ]iff[ il[ncih qcnb Ah[gch_ ni a_h_l[n_ [h^ ^_mcah _hlc]b_^ ]igjioh^ fc l[lc_m
il nb_ afi [f ^loa ^cm]ip_ls ch^omnls+ >s f_p_l[acha N_]olmcih m I[n]bI[e_l) [h =E gi^_f) ni c^_hnc s ]igjioh^m ch
nb_ Ah[gch_ NA=H Oj[]_ jl_^c]n_^ ni ch^ ni bcab*p[fo_ n[la_nm) q_ _fc_p_ q_ ][h a_h_l[n_ gil_ jiq_l of
]igjioh^ fc l[lc_m il ^loa ^cm]ip_ls joljim_m+ Ah[gch_ g[s i _l nb_ l_mofncha fc l[lc_m ni ]omnig_lm il
jol]b[m_ [h^ qcff ]i* l[h^ [hs fc l[lc_m oh^_l inb nb_ Ah[gch_ [h^ N_]olmcih m I[n]bI[e_l nl[^_g[lem+ Pbcm
]iff[ il[ncih cm [h _r[gjf_ i biq m_f_]n ^[n[ f[s_lm ][h ^lcp_ p[fo_ ch hip_f q[sm+

FXbc_X TaW 9h_gheX

Amm_hnc[f ni f_[^cha [h^ ^_ chcha P_]b>ci cm iol n_[g i ip_l 2-- N_]olmcih[onm) [f[h]_^ _nq__h fc _ m]c_hncmnm
mo]b [m ]b_gcmnm [h^ cifiacmnm %[jjlircg[n_fs 02" i _gjfis__m& [h^ ]igjon[ncih[f [h^ n_]bhc][f _rj_lnm mo]b
[m ^[n[ m]c_hncmnm [h^ mi nq[l_ _hach__lm %[jjlircg[n_fs 1-" i _gjfis__m&+ Pbcm ech^ i oh]ncih[f [f[h]_
chn_hncih[ffs mn[h^m ch ]ihnl[mn ni nl[^cncih[f cin_]bhifias ]igj[hc_m+ Pia_nb_l iol n_[g ]l_[n_m [h _hpclihg_hn
qb_l_ _gjclc][f ^[n[) mn[ncmnc][f lcail [h^ ]l_[ncp_ nbchecha cm lioabn ni _[l ih nb_ jli f_gm q_ [^^l_mm+ Sbcf_ q_
[l_ ohcn_^ ch [ ]iggih gcmmcih) 4L VKPUN 2PVSVN V AHKP HSS 9TW V L P L ) iol mnl_hanb fc_m ch iol
^c _l_h]_m7 _rj_lncm_) a_h^_l) l[]_) ^cm]cjfch_m) _rj_lc_h]_ [h^ j_lmj_]ncp_m+ _fc _l[n_fs ocf^cha [h^ ]ofncp[ncha
nbcm ]ofnol_ cm ]lcnc][f ni []bc_pcha iol [o^[]ciom ai[fm+
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ZheX /,' 8eXT Wbja bY HXVhef baqf biXe .)) X c_blXXf TVebff _ YX fV XaVXf% gXV[ab_bZl TaW fgeTgXZ V bcXeTg baf'

Kh_ i nb_ gimn ]lcnc][f _f_g_hnm mojjilncha N_]olmcih m f_[^_lmbcj ch P_]b>ci cm qb[n q_ ][ff nb_ N_]olmcih
Ich^m_n [ ^__j _fc_ [h^ ]iggcng_hn ni ch^omnlc[fct[ncih nblioab [onig[ncih) msmn_gm*nbchecha) [failcnbgm [h^
^[n[ ni ^_fcp_l iol gcmmcih+ >li[^fs [n nb_ ]igj[hs q_ [jjfs nbcm gch^m_n ni _fcgch[n_ nicf [h^ ch_ c]c_h]s ]l_[ncha
mj[]_ il iol ]l_[ncp_ _h_las ni _ jichn_^ [n N_]olmcih m b[l^_mn jli f_gm+ Pb_ N_]olmcih Ich^m_n cm g[^_
g[hc _mn nblioab iol Bioh^cha Llch]cjf_m [h^ mojjiln_^ s iol ?ofnol_ [h^ R[fo_m+ Kol Bioh^cha Llch]cjf_m [l_
nb_ aoc^_jimnm ni iol [jjli[]b ni n_]bhc][f [h^ m]c_hnc c] ^_]cmcih*g[echa+ Kol R[fo_m [l_ nb_ ]il_ _b[pcilm nb[n
^_ ch_ iol ?ofnol_ [h^ [l_ nb_ mcgjf_mn ^_ chcncih i biq q_ qcff []bc_p_ iol gcmmcih+ ?ig ch_^ nb_s [l_ nb_ mb[j_
i iol ]ofnol_ [h^ aoc^_ om ni l_cg[ach_ biq g_^c]ch_m [l_ g[^_ ih nb_ j[nb ni ^_fcp_lcha iol gcmmcih+
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ZheX /-' HXVhef baqf bhaW aZ Fe aV c_Xf' Pb_m_ mcr ioh^cha jlch]cjf_m ^c _l_hnc[n_ iol [jjli[]b lig h_[lfs _p_ls inb_l
cijb[lg[ ]igj[hs) _h[ f_ om ni f_[^ P_]b>ci [h^ ilg nb_ ioh^[ncih il [ gch^m_n q_ n_[]b [h^ _hlc]b il [n N_]olmcih+

ZheX /.' HXVhef baqf LT_hXf' Pb_m_ cp_ p[fo_m mojjiln iol ioh^cha jlch]cjf_m [h^ aoc^_ iol ]ofnol_ [n N_]olmcih+

5R N R b R b :WLU RXW JWM 3NUXWPRWP

=n N_]olmcih) q_ _fc_p_ ch nb_ gil[f [h^ omch_mm ][m_ il ^cp_lmcns+ Pb_ l_m_[l]b* [m_^ _pc^_h]_ cm oh_kocpi][f
nb[n ^cp_lm_ j_lmj_]ncp_m mojjiln _nn_l ]igjf_r ^_]cmcih*g[echa) imn_l al_[n_l chhip[ncih [h^ ofncg[n_fs l_mofn ch
al_[n_l ]igj[hs j_l ilg[h]_ [h^ mo]]_mm+ S_ m__e nb_ _mn n[f_hn s g[rcgctcha ^cp_lmcns [n nb_ nij i nb_
l_]locncha ohh_f [h^ nb_h gcnca[ncha c[m nblioab i d_]ncp_ ^_]cmcih*g[echa nblioabion nb_ bclcha jli]_mm+ S_
imn_l [h _hpclihg_hn i ch]fomcih il ][h^c^[n_m [h^ _gjfis__m ni ohf_[mb nb_ mnl_hanb i iol ^c _l_h]_m+ H[mnfs)
[]ehiqf_^acha nb_ l_[^nb i mi]c_n[f chdomnc]_ [h^ ch_kocnc_m q_ jolmo_ [cl [h^ _kocn[ f_ ion]ig_m []limm [ff
j_ijf_*^_]cmcihm nblioab jli]_mm ^_mcah [h^ mojjiln_^ s [h[fsnc]m+

VYUXbNN BNL R VNW 5N NUXYVNW JWM D JRWRWP

S_ n[e_ [ ^_mcah*nbchecha [jjli[]b ni ocf^cha nb_ _gjfis__ _rj_lc_h]_ [n N_]olmcih+ En cm [ cn* il*joljim_ msmn_g
nb[n ch^m) aliqm [h^ l_n[chm nij n[f_hn ni ^_fcp_l iol gcmmcih+ Kol j_ijf_ [l_ gcmmcih*^lcp_h) bog f_) lcabn)
a_h_liom i mjclcn [h^ ]ihmnlo]ncp_fs ^cmm[ncm c_^ qcnb nb_ mn[nom koi+ S_ _gjfis [ n[la_n_^ [jjli[]b ni c^_hnc s)
[nnl[]n [h^ bcl_ ^cp_lm_ _gjfis__m []limm bcabfs n_]bhc][f m]c_hnc c] ^cm]cjfch_m ch]fo^cha7 cifias) ]b_gcmnls) ^[n[
m]c_h]_) g[]bch_ f_[lhcha) _hach__lcha) li inc]m) ]fchc][f ^_p_fijg_hn [h^ gil_+ S_ m__e j_ijf_ nb[n [l_ [ cn il
iol ]iggcng_hn ni ch^omnlc[fct[ncih [m ^_ ch_^ s iol N_]olmcih Ich^m_n) qbc]b cm g[hc _mn_^ ch iol Bioh^cha
Llch]cjf_m [h^ R[fo_m+

?ofnol[ffs) q_ chmncff [h _rj_]n[ncih ni _ ]ihmn[hnfs f_[lhcha [h^ n_[]bcha ch jolmocn i aliqcha iolm_fp_m [m [mn [m
N_]olmcih+ Iimn hin[ f_ cm [ /*^[s _rj_lc_h]_ i _l_^ s_[l*lioh^ ni [ff _gjfis__m ][ff_^ _]i^cha N_]olmcih+ En cm
[h ijjilnohcns il ]fim_ chn_l[]ncih qcnb m_hcil f_[^_lm qbi n_[]b nb_ N_]olmcih Ich^m_n nblioab mnilc_m+ Pb_ h__^
ni f_[lh cm l_ch il]_^ nblioabion iol j_l ilg[h]_ msmn_g qbc]b ]l_[n_m []]iohn[ cfcns il iol f_[lhcha) ^_fcp_ls [h^
cgj[]n ih inb_lm+

L_ijf_ mn[s [n N_]olmcih _][om_ i nb_ ijjilnohcns ni cgj[]n nb_ qilf^ [h^ aliq ch [ jf[]_ qb_l_ nb_s __f
]b[ff_ha_^) mojjiln_^ [h^ ]ihh_]n_^+ Pblioabion nb_ _gjfis__ _rj_lc_h]_ q_ ]l_[n_ gig_hnm) lcno[fm) jlial[gm
[h^ mj[]_m nb[n chmjcl_ [g cncih) l_q[l^ ]ihnlc oncihm [h^ aliqnb [h^ imn_l _fihacha+
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VYUXbNN 9NJU JWM CJON b

S_ b[p_ ^_^c][n_^ On[h^[l^ Kj_l[ncha Lli]_^ol_m ni g[h[a_ i]]oj[ncih[f b_[fnb [h^ m[ _ns) m[ _ns nl[chcha [h^
chdols [h^ cffh_mm [h^ ch]c^_hn l_jilncha+ Ap_ls _gjfis__ cm l_mjihmc f_ ni _hmol_ nb_m_ jli]_^ol_m [h^ jifc]c_m [l_
iffiq_^+ S_ i _l _rn_hmcp_ nl[chcha ni _hmol_ oh^_lmn[h^cha [h^ ]igjfc[h]_+ ?igjfc[h]_ cm g[h^[nils il [ff
f[ il[nils _gjfis__m j_l l_kocl_g_hnm i nb_ K]]oj[ncih[f O[ _ns [h^ D_[fnb =^gchcmnl[ncih mn[h^[l^ ih
D[t[l^iom ?b_gc][fm ch H[ il[nilc_m+ Kol ?i*Bioh^_l [h^ ?AK cm nb_ cl_]nil i Lo fc] O[ _ns [n nb_ ]igj[hs
[h^ b[m nb_ ofncg[n_ l_mjihmc cfcns il ]b_gc][f bsac_h_ qcnbch nb_ ila[hct[ncih+ Kol ?b_gc][f Dsac_h_ K c]_l [h^
H[ I[h[a_l ip_lm__m nb_ ^[s*ni*^[s g[h[a_g_hn i chmncnoncih[f ]b_gc][f bsac_h_+

BNJM VX N JKX X N RW N RW JWM VX R J N X YNXYUN X JL RN N X VR RXW RW BNL RXWe UJ N
W R XWVNW JU CXLRJU JWM 8X N WJWLN BNYX J JRUJKUN J X LX YX J N NK R N

TV _ g Xf

8LHKX H L

Kol Qhcn_^ On[n_m b_[^ko[ln_lm cm ch ^iqhniqh O[fn H[e_ ?cns) Qn[b qb_l_ q_ f_[m_ .-2)1.6 mko[l_ __n i i c]_
[h^ f[ il[nils mj[]_+ Pb_ f_[m_ il nbcm mj[]_ _rjcl_m ch I[s /-/5+ Eh Jip_g _l /-//) q_ _rj[h^_^ chni .-0)301
mko[l_ __n i i c]_ [h^ f[ il[nils mj[]_ [^d[]_hn ni iol b_[^ko[ln_lm oh^_l [ f_[m_ nb[n _rjcl_m ch I[s /-0/+ Kol
gi^_lh b_[^ko[ln_lm cm [ ^l[q il fi][f) h[ncih[f [h^ chn_lh[ncih[f n[f_hn+
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ZheX //' Ehe [XTWdhTegXef f VXageT__l _bVTgXW a Wbjagbja IT_g BT X 9 gl% KgT['S_ [l_ [ jlio^ ioh^cha g_g _l i
>ciDcp_) nb_ l[h^cha _ iln i nb_ fc _ m]c_h]_ bo i Qn[b+ Silecha qcnb mn[n_ [h^ fi][f aip_lhg_hn) q_ [l_ b_fjcha ni ]l_[n_ [
ola_ihcha fc _ m]c_h]_ _]imsmn_g [lioh^ [ ^iqhniqh ]fomn_l i ]igj[hc_m ]_hn_l_^ [lioh^ iol b_[^ko[ln_lm+

BH LSSP L MMP L HUK 6H PSP PL

DX XW X JWM XW dJU+ Eh Foh_ /-/0) q_ ]_f_ l[n_^ nb_ ij_hcha i iol /5)..- mko[l_ iin Pilihni mcn_) qbc]b m_lp_m
[m nb_ b_[^ko[ln_lm il N_]olmcih ?[h[^[+ Pb_ f_[m_ il nbcm mj[]_ _rjcl_m ch Jip_g _l /-0/+ Pb_ h_q mcn_
l_jl_m_hnm N_]olmcih m mcahc c][hn aliqnb ch ?[h[^[ [h^ iol ]ihncho_^ chp_mng_hn ch nb_ fi][f _]ihigs+ Biffiqcha
nb_ []kocmcncih i ?s]fc][) q_ ]ihmifc^[n_^ iol Pilihni [m_^ n_[gm chni iol h_q b_[^ko[ln_lm+ Eh [^^cncih ni iol
N_]olmcih ?[h[^[ b_[^ko[ln_lm q_ b[p_ [ mcn_ ch Iihnl [f nb[n biom_m iol m_gc*[onihigiom [lnc c]c[f chn_ffca_h]_
l_m_[l]b _hach_) R[f_h]_ H[ m) qbc]b cm fi][n_^ ch nb_ qilf^*l_hiqh_^ [lnc c]c[f chn_ffca_h]_ [h^ g[]bch_ f_[lhcha
bo IEH=+
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ZheX /0' HXVhef baqf fTgX__ gX bYY VXf TaW YTV _ g Xf' H_ n j[h_f7 Icf[) nb_ Mo_ _] =lnc c]c[f Ehn_ffca_h]_ Ehmncnon_) cm l_]iahct_^
qilf^qc^_ il cnm g[dil ]ihnlc oncihm ni =E+ Ncabn j[h_f7 Cip_lhg_hn [h^ cin_]b f_[^_lm ]_f_ l[n_ nb_ ij_hcha i iol Pilihni
i c]_) big_ ni N_]olmcih m ?[h[^c[h b_[^ko[ln_lm [h^ iol f[la_mn mcn_ ionmc^_ i iol afi [f b_[^ko[ln_lm ch O[fn H[e_ ?cns)
Qn[b+ Pbcm mcn_) [fiha qcnb nb_ Icf[ Iihnl_[f i c]_) m_lp_m [m gofnc^cm]cjfch[ls bo m []limm ^[n[ m]c_h]_ [h^ g[]bch_ f_[lhcha+

5RPR JU FR J R V S_ f_[m_ [ jlij_lns nb[n m_lp_m [m [ li^_hn pcp[lcog+ Pbcm f_[m_ _rjcl_m ch I[s /-/5+ S_ om_ nbcm
[]cfcns ni ]ih^o]n ^loa*^cm]ip_ls _h[ fcha jb[lg[]iech_nc]) jb[lg[]i^sh[gc] [h^ _rjfil[nils m[ _ns mno^c_m+ Pb_
[]cfcns cm _kocjj_^ qcnb jlijlc_n[ls) ^cacn[ffs _h[ f_^ ][a_ n_]bhifias+

9becbeTgX IbV T_ HXfcbaf U _ gl

S_ _fc_p_ nb[n ni []bc_p_ iol gcmmcih) q_ gomn JL URTN N LXVYJWb N JRV X KN) qbc]b g_[hm q_ gomn _ [
aii^ ]iljil[n_ ]cnct_h+ Eh l_]iahcncih i iol ]iggcng_hn ni _r]_ff_h]_ ch _hpclihg_hn[f) mi]c[f [h^ aip_lh[h]_
mn_q[l^mbcj) N_]olmcih l_]_cp_^ [ Llcg_ N[ncha ch /-/0 il AOC j_l ilg[h]_ lig Ehmncnoncih[f Ob[l_bif^_l
O_lpc]_m %EOO&+ Pb_ EOO AOC ?iljil[n_ N[ncha jlipc^_m [h [mm_mmg_hn i [ ]igj[hs$m _hpclihg_hn[f) mi]c[f [h^
aip_lh[h]_ []ncpcns+ = Llcg_ N[ncha cm [q[l^_^ ni ]igj[hc_m qcnb AOC j_l ilg[h]_ [ ip_ [ m_]nil*mj_]c c]
nbl_mbif^ [h^ cm ^_ ch_^ s EOO [m [ mifon_ _mn ch ]f[mm + =^^cncih[ffs) [m i F[ho[ls /-/1) N_]olmcih q[m l[he_^
.3 ion i ip_l 6-- ]igj[hc_m %[jjlircg[n_fs nij /"& ch nb_ jb[lg[]_onc][f ][n_ails s Iilhchamn[l
Oomn[ch[fsnc]m/- qbc]b acp_m [h ch*^_jnb [h[fsmcm i [ ]igj[hs m AOC j_l ilg[h]_ [h^ ]igj[l_m cn ni ch^omnls
j__lm+ Pbcm l[hecha jf[]_m N_]olmcih ch Oomn[ch[fsnc]m /-/1 Pij*N[n_^ AOC ?igj[hc_m Hcmn+

Pi ^[n_) q_ b[p_ i]om_^ iol ]iggohcns _ ilnm ch [l_[m i cgj[]n nb[n [l_ [fcah_^ qcnb iol R[fo_m [h^ iol
mnl_hanbm) ch]fo^cha7 %c& ^cp_lmcns) _kocns [h^ ch]fomcih ch n_]bhifias [h^ cin_]bhifias %_+a+) ch /-/- nb_ N_]olmcih
Bioh^[ncih f[oh]b_^ =fncno^_ H[ ) [ fc _ m]c_h]_ ch]o [nil [h^ []]_f_l[nil il ^cp_lm_ b_[fnb ][l_ _hnl_jl_h_olm&8
%cc& nb_ aliqnb [h^ momn[ch[ cfcns i iol fi][f fc _ m]c_h]_ [h^ n_]bhifias _]imsmn_gm %_+a+) N_]olmcih cm [ ioh^cha
g_g _l i >ciDcp_) [ Qn[b fc _ m]c_h]_ ]iff_]ncp_&8 [h^ %ccc& nb_ jligincih i momn[ch[ f_ _hpclihg_hn[f jl[]nc]_m
%_+a+) N_]olmcih [cgm ni []bc_p_ h_n*t_li al__hbiom_ a[m _gcmmcihm []limm iol ij_l[ncihm s nb_ s_[l /-0-&+ S_
_fc_p_ nb[n nblioab nb_m_ jlch]cjf_m i ]iggohcns _ha[a_g_hn) q_ ][h _rn_h^ iol gcmmcih i l[^c][ffs cgjlipcha

fcp_m ni nbim_ ch iol ]iggohcnc_m+

BNJM VX N JKX X N J N MNUR N RWP XW J KNURNO RW BNL RXWe W R XWVNW JU CXLRJU JWM 8X N WJWLN
BNYX
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/- ?ijslcabn w /-/0 Iilhchamn[l Oomn[ch[fsnc]m+ =ff lcabnm l_m_lp_^+ Pbcm m_]ncih ]ihn[chm ch ilg[ncih ^_p_fij_^ s Oomn[ch[fsnc]m
%qqq+momn[ch[fsnc]m+]ig&+ Oo]b ch ilg[ncih [h^ ^[n[ [l_ jlijlc_n[ls i Oomn[ch[fsnc]m [h^,il cnm nbcl^*j[lns mojjfc_lm %Pbcl^ L[lns [n[& [h^ [l_
jlipc^_^ il ch ilg[ncih[f joljim_m ihfs+ Pb_s ^i hin ]ihmncnon_ [h _h^ilm_g_hn i [hs jli^o]n il jlid_]n) hil [h chp_mng_hn [^pc]_ [h^ [l_ hin
q[ll[hn_^ ni _ ]igjf_n_) ncg_fs) []]ol[n_ il mocn[ f_ il [ j[lnc]of[l joljim_+ Pb_cl om_ cm mo d_]n ni ]ih^cncihm [p[cf[ f_ [n bnnjm7,,
qqq+momn[ch[fsnc]m+]ig,f_a[f*^cm]f[cg_lm



9b XeV T_ mTg ba

S_ g[s l_n[ch mcahc c][hn ^_p_fijg_hn [h^ ]igg_l]c[f lcabnm ni mig_ i iol ^loa ][h^c^[n_m+ E g[le_ncha [jjlip[f
cm i n[ch_^) q_ g[s ]igg_l]c[fct_ iol ^loa ][h^c^[n_m ih iol iqh) il jin_hnc[ffs qcnb [ j[lnh_l) ch nb_ Qhcn_^
On[n_m [h^ inb_l a_ial[jbc_m+ S_ ]oll_hnfs b[p_ hi m[f_m) g[le_ncha) il ]igg_l]c[f jli^o]n ^cmnlc oncih
][j[ cfcnc_m+ _]cmcihm ni ]l_[n_ nbcm ch l[mnlo]nol_ [h^ ][j[ cfcns qcff _ g[^_ iffiqcha olnb_l [^p[h]_g_hn i iol
^loa ][h^c^[n_m [h^ [m_^ ih iol [mm_mmg_hn i iol [ cfcns ni ocf^ nb_ h_]_mm[ls ][j[ cfcnc_m [h^ ch l[mnlo]nol_
qcnb ]igj_ncncp_ [^p[hn[a_+ ?fchc][f ^[n[) nb_ mct_ i nb_ [^^l_mm[ f_ j[nc_hn jijof[ncih) nb_ mct_ i nb_ ]igg_l]c[f
ch l[mnlo]nol_) g[ho []nolcha h__^m [h^ g[dil nl_h^m [m ni biq p[fo_ cm []]lo_^ ch nb_ ch^omnls g[s [ff ch fo_h]_ il
[fn_l iol ]igg_l]c[fct[ncih jf[hm+

CTahYTVghe aZ

S_ ]oll_hnfs oncfct_ ]ihnl[]n ^_p_fijg_hn [h^ g[ho []nolcha ila[hct[ncihm ni jli^o]_ ^loa mo mn[h]_ [h^
chp_mnca[ncih[f ^loa jli^o]n ch mojjiln i nb_ [mm_nm qcnbch iol jcj_fch_+ Pi ^[n_) q_ b[p_ i n[ch_^ ^loa mo mn[h]_
[h^ ^loa jli^o]n il iol ^loa ][h^c^[n_m lig nbcl^ j[lns ]ihnl[]n g[ho []nol_lm+ S_ [l_ ch nb_ jli]_mm i
^_p_fijcha iol mojjfs ]b[ch il _[]b i iol ^loa ][h^c^[n_m ih [ jlid_]n* s*jlid_]n [mcm [m_^ ih iol
^_p_fijg_hn h__^m+

IgeTgXZ V 7ZeXX Xagf

Pi []bc_p_ iol gcmmcih) q_ g[s j[lnh_l qcnb f_[^cha cin_]bhifias ]igj[hc_m) jb[lg[]_onc][f ]igj[hc_m [h^
[][^_gc] l_m_[l]b chmncnoncihm ni []]_mm ^[n[m_nm) gif_]of_m) il inb_l chn_ff_]no[f jlij_lns+

DNVY J N 2P NNVNW

Kh Jip_g _l 0) /-/0) N_]olmcih Lb[lg[]_onc][fm) Eh]+) il nb_ ?igj[hs) [h^ P_gjom H[ m) Eh]+) il P_gjom
_hn_l_^ chni [ I[mn_l =al__g_hn) il nb_ P_gjom =al__g_hn jolmo[hn ni qbc]b P_gjom g[s jlipc^_ ]_ln[ch
m_lpc]_m [h^ ^_fcp_l[ f_m ni nb_ ?igj[hs [h^,il fc]_hm_ ]_ln[ch ^[n[ ni nb_ ?igj[hs+ Pb_ n_lg i nb_ P_gjom
=al__g_hn cm cp_ s_[lm lig nb_ _ _]ncp_ ^[n_ i nb_ P_gjom =al__g_hn) il nb_ P_lg+

Qh^_l nb_ n_lgm i nb_ P_gjom =al__g_hn) nb_ ?igj[hs cm al[hn_^ [ fcgcn_^ lcabn ni []]_mm P_gjom m jlijlc_n[ls
^[n[ [m_ i ^_*c^_hnc c_^ ]fchc][f [h^ gif_]of[l ^[n[ il ]_ln[ch nb_l[j_onc] jli^o]n ^_p_fijg_hn joljim_m)
ch]fo^cha ni ^_p_fij) nl[ch) cgjlip_) gi^c s) [h^ ]l_[n_ ^_lcp[ncp_ qilem i nb_ ?igj[hs m g[]bch_ f_[lhcha,[lnc c]c[f
chn_ffca_h]_ gi^_fm il nb_ joljim_m i nb_l[j_onc] jli^o]n ^_p_fijg_hn+ Pb_ ?igj[hs cm j_lgcnn_^ ni ^iqhfi[^ [
g[rcgog hog _l i ^_*c^_hnc c_^ l_]il^m [n [hs ih_ ncg_) mo d_]n ni [h [aal_a[n_ ][j ch nb_ nin[f ohcko_ l_]il^m
nb[n ][h _ ^iqhfi[^_^ ip_l nb_ ]iolm_ i nb_ P_lg) [h^ ni l_n[ch _[]b ^iqhfi[^_^ l_]il^ il [ j_lci^ i .5- ^[sm
lig nb_ ^[n_ i ^iqhfi[^+ = n_l mo]b .5-*^[s j_lci^) Pb_ ?igj[hs g[s _f_]n ni fc]_hm_ mo]b ^iqhfi[^_^ l_]il^m
il [ fiha_l j_lci^ mo d_]n ni [^^cncih[f n_lgm [h^ nb_ j[sg_hn i [^^cncih[f __m+

Eh _r]b[ha_ il nb_m_ lcabnm) nb_ ?igj[hs qcff j[s P_gjom [h chcnc[f fc]_hm_ __ ch [h [giohn _ko[f ni //+- gcffcih)
il nb_ Ehcnc[f Hc]_hm_ B__ [h^ [hho[f fc]_hm_ __m ^olcha nb_ P_lg l[hacha _nq__h //+- gcffcih [h^ 1/+- gcffcih)
qbc]b) nia_nb_l qcnb nb_ Ehcnc[f Hc]_hm_ B__) nin[fm oj ni .3-+- gcffcih ip_l nb_ P_lg) mo d_]n ni nb_ ?igj[hs m _[lfs
n_lgch[ncih) qbc]b g[s _ nlcaa_l_^ ihfs iffiqcha nb_ nbcl^ [hhcp_lm[ls i nb_ I[mn_l =al__g_hn m _ _]ncp_ ^[n_)
[h^ j[sg_hn s nb_ ?igj[hs i [h _[lfs n_lgch[ncih __ %[m olnb_l ^cm]omm_^ _fiq&+ Pb_ Ehcnc[f Hc]_hm_ B__ [h^
_[]b [hho[f fc]_hm_ __ mb[ff _ j[s[ f_ [n nb_ ?igj[hs m ijncih _cnb_l ch nb_ ilg i %r& ][mb) %s& mb[l_m i ?f[mm
= ?iggih Oni]e i nb_ ?igj[hs il %t& [ ]ig ch[ncih i ][mb [h^ mb[l_m i ?f[mm = ?iggih Oni]e ch mo]b
jlijilncih [m cm ^_n_lgch_^ s nb_ ?igj[hs ch cnm mif_ ^cm]l_ncih8 jlipc^_^ nb[n %[& nb_ [aal_a[n_ hog _l i mb[l_m
i ?f[mm = ?iggih Oni]e nb[n nb_ ?igj[hs g[s cmmo_ ch ]ihh_]ncih qcnb [ff j[sg_hnm oh^_l nbcm =al__g_hn mb[ff
hin _r]__^ .6+6" i nb_ [aal_a[n_ nin[f i mb[l_m i ?f[mm = ?iggih Oni]e [h^ nb_ ?igj[hs m ?f[mm > ?iggih
Oni]e ionmn[h^cha ih Jip_g _l /) /-/0 il nb_ ^[n_ cgg_^c[n_fs jl_]_^cha nb_ ^[n_ i [hs mb[l_m i ?f[mm =
?iggih Oni]e cmmo_^ jolmo[hn ni nb_ P_gjom =al__g_hn) qbc]b_p_l cm f_mm %nb_ Ob[l_ I[rcgog &+

Eh nb_ _p_hn nb[n [ff il [hs jilncih i nb_ Ehcnc[f Hc]_hm_ B__ il [hs [hho[f fc]_hm_ __ cm j[s[ f_ ch nb_ ilg i
mb[l_m i ?f[mm = ?iggih Oni]e) nb_ ?igj[hs mb[ff) mo d_]n ni nb_ Ob[l_ I[rcgog) cmmo_ ni P_gjom [ hog _l i
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mb[l_m i ?f[mm = ?iggih Oni]e _ko[f ni %.& nb_ [giohn i mo]b __ ^cpc^_^ s %/& nb_ pifog_ q_cabn_^ [p_l[a_
jlc]_ i ?f[mm = ?iggih Oni]e il nb_ m_p_h nl[^cha ^[s j_lci^ _h^cha ih nb_ nl[^cha ^[s cgg_^c[n_fs jl_]_^cha
%[h^ ch]fo^cha& nb_ ^[n_ nb[n cm cp_ omch_mm ^[sm _ il_ nb_ ^[n_ ih qbc]b mo]b __ cm j[c^ %[hs mb[l_m mi cmmo_^)
nb_ P_gjom Ob[l_m &+

Pb_ ?igj[hs b[m [al__^ ni om_ ]igg_l]c[ffs l_[mih[ f_ _ ilnm ni jl_j[l_ [h^ cf_ [ l_acmnl[ncih mn[n_g_hn %il [
jlimj_]nom mojjf_g_hn ni [h _ _]ncp_ l_acmnl[ncih mn[n_g_hn ih Bilg O*0=ON nb[n qcff _]ig_ [onig[nc][ffs
_ _]ncp_ ojih cfcha qcnb nb_ OA? jolmo[hn ni Nof_ 13/%_&& qcnb nb_ O_]olcnc_m [h^ Ar]b[ha_ ?iggcmmcih [m miih
[m jl[]nc][ f_ on ch hi _p_hn f[n_l nb[h 0- ^[sm [ n_l _[]b cmmo[h]_ i P_gjom Ob[l_m oh^_l nb_ P_gjom
=al__g_hn) [h^ ni om_ cnm ]igg_l]c[ffs l_[mih[ f_ _ ilnm ni b[p_ nb_ l_acmnl[ncih mn[n_g_hn ^_]f[l_^ _ _]ncp_ [m
jligjnfs [m jimmc f_ on ch [hs _p_hn qcnbch 0- ^[sm iffiqcha chcnc[ffs cfcha %il oj ni 6- ^[sm ch nb_ _p_hn i off OA?
l_pc_q&+ = n_l mo]b l_acmnl[ncih) nb_ ?igj[hs b[m [al__^ ni om_ ]igg_l]c[ffs l_[mih[ f_ _ ilnm ni e__j mo]b
l_acmnl[ncih mn[n_g_hn _ _]ncp_ ohncf mo]b ^[n_ nb[n [ff P_gjom Ob[l_m ]ip_l_^ s mo]b l_acmnl[ncih mn[n_g_hn b[p_
__h mif^ nb_l_oh^_l il g[s _ mif^ qcnbion l_mnlc]ncih il pifog_ fcgcn[ncih oh^_l Nof_ .11 [m jligofa[n_^ s nb_

OA? oh^_l nb_ O_]olcnc_m =]n i .600) [m [g_h^_^+

Pb_ P_gjom =al__g_hn [fmi al[hnm nb_ ?igj[hs nb_ lcabn ni []]_mm [h^ om_ P_gjom HAJO mi nq[l_ nb[n j_lgcnm
nb_ pc_qcha [h^ [h[fsmcm i ]fchc][f) gif_]of[l) [h^ inb_l b_[fnb ^[n[ g[chn[ch_^ s P_gjom+ ?igj[hs qcff j[s
P_gjom [ mcr* caol_ [hho[f fc]_hm_ __ il nb_ ^ol[ncih i nb_ P_lg il nb_ om_ i mo]b mi nq[l_+

Eh [^^cncih ni gono[f lcabnm ni n_lgch[n_ il [h oh]ol_^ l_[]b i nb_ P_gjom =al__g_hn) nb_ ?igj[hs g[s
n_lgch[n_ nb_ P_gjom =al__g_hn il ]ihp_hc_h]_ [ n_l nbl__ s_[lm ojih 6- ^[sm jlcil hinc]_) mo d_]n ni j[sg_hn
s nb_ ?igj[hs i [h _[lfs n_lgch[ncih __ _ko[f ni %[& [h [giohn j_l ohcko_ l_]il^ nb[n ?igj[hs b[m

^iqhfi[^_^ jlcil ni n_lgch[ncih f_mm % & nb_ mog i [hs [hho[f fc]_hm_ __m j[c^ jlcil ni n_lgch[ncih) qbc]b ]iof^
l_mofn ch _[lfs j[sg_hn i nb_ [aal_a[n_ [hho[f fc]_hm_ __m ]ihn_gjf[n_^ s nb_ P_gjom =al__g_hn ni nb_ _rn_hn
[ff l_]il^m g[^_ [p[cf[ f_ oh^_l nb_ P_gjom =al__g_hn b[p_ __h ^iqhfi[^_^+

Acnb_l j[lns g[s [mmcah cnm lcabnm oh^_l nb_ P_gjom =al__g_hn mo d_]n ni fcgcn_^ l_mnlc]ncihm) on nb_ ?igj[hs g[s
hin [mmcah nb_ P_gjom =al__g_hn qcnbion P_gjom m ]ihm_hn c nb_ jlijim_^ [mmcah__ cm [ f[la_ jb[lg[]_onc][f
]igj[hs+

B 4 // 0 EWR N R b XO E J BN NJ L 7X WMJ RXW 2P NNVNW

Eh B_ lo[ls /-.3) q_ _hn_l_^ chni [h =g_h^_^ [h^ N_mn[n_^ Hc]_hm_ =al__g_hn qcnb nb_ Qhcp_lmcns i Qn[b
N_m_[l]b Bioh^[ncih) il QQNB) jolmo[hn ni qbc]b q_ i n[ch_^ [h _r]fomcp_ fc]_hm_ oh^_l ]_ln[ch j[n_hnm [h^ [
hih*_r]fomcp_ fc]_hm_ oh^_l ]_ln[ch ehiq*biq) ch _[]b ][m_ ]ihnliff_^ s QQNB [h^ l_f[n_^ ni nb_ ^loa n_gjif) il
NA?*661) ni g[e_) b[p_ g[^_) om_) i _l ni m_ff) m_ff) cgjiln [h^ ^cmnlc on_ jli^o]nm ch]iljil[ncha NA?*661
qilf^qc^_ il nb_ nl_[ng_hn i ]_l_ l[f ][p_lhiom g[f ilg[ncih) il ??I+ Eh j[lnc[f ]ihmc^_l[ncih il nb_ fc]_hm_
lcabnm) q_ cmmo_^ QQNB _kocns ch iol ]igj[hs+ Eh [^^cncih) q_ [al__^ ni l_cg olm_ QQNB il [ mj_]c c_^ jilncih i
]imnm [mmi]c[n_^ qcnb nb_ cfcha) g[chn_h[h]_ [h^ jlim_]oncih i nb_ fc]_hm_^ j[n_hn lcabnm+ Pb_ =g_h^_^ [h^
N_mn[n_^ Hc]_hm_ =al__g_hn qcff _rjcl_ ih [ ]iohnls* s*]iohnls [mcm ojih nb_ _rjcl[ncih i nb_ f[mn*ni*_rjcl_
j[n_hn qcnbch nb_ j[n_hn lcabnm ch nb_ [jjfc][ f_ ]iohnls+ QQNB g[s n_lgch[n_ nb_ [al__g_hn il [h oh]ol_^ g[n_lc[f
l_[]b) c q_ ]_[m_ ]igg_l]c[ffs ^cfca_hn _ ilnm ni ^_p_fij il ]igg_l]c[fct_ [ fc]_hm_^ jli^o]n il m_lpc]_) il iol
[helojn]s il chmifp_h]s+

B 4 )).)0 RX C J N :WWX J RXW 7X WMJ RXW :W RLNW N

Eh _]_g _l /-.5) q_ _hn_l_^ chni [h Ar]fomcp_ Hc]_hm_ =al__g_hn qcnb nb_ Kbci On[n_ Ehhip[ncih Bioh^[ncih) il
KOEB) jolmo[hn ni qbc]b q_ i n[ch_^ [h _r]fomcp_) mo fc]_hm[ f_) hih*nl[hm _l[ f_) lis[fns* _[lcha fc]_hm_ oh^_l
]_ln[ch j[n_hnm [h^ offs*j[c^ oj) lis[fns* l__) hih_r]fomcp_ fc]_hm_ oh^_l ]_ln[ch ehiq*biq) ch _[]b ][m_ ]ihnliff_^
s KOEB [h^ l_f[n_^ ni nb_ j[h*bcmnih_ ^_[]_nsf[m_ chbc cnil) KOQ*D =?1/) il NA?*//5/) ni ^_p_fij) g[e_) b[p_

g[^_) om_) m_ff) i _l il m[f_ [h^ cgjiln jli^o]nm ch]iljil[ncha KOQ*D =?1/ qilf^qc^_+ KOEB [fmi [mmcah_^
]_ln[ch [mm_nm ni om) l_f[ncha ni nb_ jb[lg[]_onc][f ]igjimcncih ehiqh [m =N*1/+ KOEB l_n[chm nb_ lcabn ni om_ [h^
[ffiq inb_l [][^_gc]) hihjli cn [h^ aip_lhg_hn chmncnoncihm ni om_ nb_ fc]_hm_^ chn_ff_]no[f jlij_lns il l_m_[l]b)
hih*]igg_l]c[f [h^ _^o][ncih[f joljim_m+ KOEB mb[ff hin jl[]nc]_) b[p_ jl[]nc]_^) il nl[hm _l mo]b l_m_lp_^ lcabnm
il [hs ]fchc][f joljim_ inb_l nb[h ]igjf_ncih i nb_ _rcmncha ]fchc][f nlc[fm [n nb_ ncg_ i nb_ fc]_hm_ [al__g_hn
qcnbion iol jlcil qlcnn_h ]ihm_hn+ S_ [l_ ^_p_fijcha NA?*//5/ il nb_ nl_[ng_hn i JB/ [h^ [l_ _p[fo[ncha nb_
oncfcns i nb_ ]igjioh^ ch [^^cncih[f ^cm_[m_ mn[n_m omcha iol jf[n ilg+
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Lolmo[hn ni nb_ [al__g_hn) q_ gomn om_ ]igg_l]c[ffs l_[mih[ f_ _ ilnm ni ]igg_l]c[fct_ fc]_hm_^ jli^o]nm [h^
[l_ l_kocl_^ ni g__n ]_ln[ch ^cfca_h]_ gcf_mnih_m qcnbch nqi s_[lm iffiqcha nb_ _r_]oncih i nb_ [al__g_hn)
ch]fo^cha nb_ chcnc[ncih i ]fchc][f nlc[fm+ Pb_ fc]_hm_ [al__g_hn cm [fmi fcgcn_^ s [h^ g[^_ mo d_]n ni ]_ln[ch lcabnm
[h^ l_aof[ncihm i nb_ aip_lhg_hn) ch]fo^cha nb_ >[sb* if_ =]n+

Eh ]ihmc^_l[ncih il nb_ fc]_hm_) q_ j[c^ KOEB [h oj lihn j[sg_hn i /+- gcffcih ^iff[lm [h^ [l_ i fca[n_^ ni j[s
KOEB ]_ln[ch gcf_mnih_m) nin[fcha oj ni /-+- gcffcih ^iff[lm) [m q_ff [m gc^*mchaf_ ^cacn lis[fnc_m ih h_n m[f_m i nb_
fc]_hm_^ jli^o]nm+ Eh [^^cncih) q_ iq_ /2" i [hs hih*lis[fns mo fc]_hmcha ]ihmc^_l[ncih jlcil ni [ Lb[m_ EE ]fchc][f
nlc[f il .2" i mo]b mo fc]_hmcha ]ihmc^_l[ncih [ n_l chcnc[ncih i [ Lb[m_ EE ]fchc][f nlc[f) jlipc^_^ nb[n gcf_mnih_
j[sg_hnm [l_ ]l_^cn[ f_ [a[chmn nb_m_ mo fc]_hmcha __m+ Eh /-// q_ j[c^ KOEB .+- gcffcih ^iff[lm ojih ^imcha i
nb_ clmn j[nc_hn ch nb_ Lb[m_ / mno^s i NA?*//5/ il nb_ nl_[ng_hn i JB/+

Pb_ [al__g_hn _rjcl_m ih nb_ _rjcl[ncih i nb_ f[mn p[fc^ ]f[cg qcnbch nb_ fc]_hm_^ j[n_hnm+ S_ g[s n_lgch[n_ nbcm
[al__g_hn ih 6- ^[sm jlcil qlcnn_h hinc]_ ni KOEB+ Acnb_l j[lns g[s n_lgch[n_ nb_ [al__g_hn ih 3- ^[sm jlcil
qlcnn_h hinc]_ il [h oh]ol_^) g[n_lc[f l_[]b s nb_ inb_l j[lns) il [helojn]s il chmifp_h]s i nb_ inb_l j[lns+

B 4 ..(0 DJTNMJ RLNW N 2P NNVNW

Eh I[s /-/-) q_ _hn_l_^ chni [ Hc]_hm_ =al__g_hn) il nb_ P[e_^[ Eh*Hc]_hm_) qcnb P[e_^[ Lb[lg[]_onc][f
?igj[hs Hcgcn_^) il P[e_^[) jolmo[hn ni qbc]b q_ i n[ch_^ [h _r]fomcp_ %_p_h [m ni P[e_^[ [h^ cnm [ cfc[n_m&)
qilf^qc^_) mo fc]_hm[ f_ oh^_l ]_ln[ch ]ih^cncihm) nl[hm _l[ f_) lis[fns* _[lcha fc]_hm_ ni ]_ln[ch P[e_^[ j[n_hnm)
ehiq*biq [h^ g[n_lc[fm l_f[n_^ ni ^_p_fij) g[ho []nol_ [h^ ]igg_l]c[fct_ P[e_^[ m ]fchc][f*mn[a_ ]igjioh^
ehiqh [m P=G*400) [ hih*=PL*]igj_ncncp_ [ffimn_lc] chbc cnil i IAG. [h^ IAG/) mo d_]n ni [ hih*_r]fomcp_)
lis[fns* l__) cll_pi][ f_) offs j[c^ oj) fc]_hm_ []e ni P[e_^[ ni om_ nb_ fc]_hm_^ ]igjioh^m il hih*]fchc][f
l_m_[l]b joljim_m+ S_ [l_ ]oll_hnfs ^_p_fijcha nb_ ]igjioh^ NA?*155. il nb_ nl_[ng_hn i B=L) [h^ j[nc_hnm
qcnb mjihn[h_iom 2A4*gon[hn nogilm+ S_ [l_ [fmi _p[fo[ncha nb_ oncfcns i nb_ ]igjioh^ ch [^^cncih[f ^cm_[m_
mn[n_m omcha iol jf[n ilg+

S_ [l_ l_kocl_^ ni om_ ]igg_l]c[ffs l_[mih[ f_ _ ilnm ni ^_p_fij [h^ ]igg_l]c[fct_ [n f_[mn ih_ fc]_hm_^ jli^o]n
ch _[]b i %[& nb_ QO) % & [n f_[mn nbl__ i nb_ iffiqcha Aolij_[h ]iohnlc_m7 nb_ Qhcn_^ Gcha^ig) Bl[h]_) C_lg[hs)
En[fs [h^ Oj[ch [h^ %]& F[j[h+

Qjih _r_]oncih i nb_ [al__g_hn) q_ j[c^ [h oj lihn __ i .+2 gcffcih ni P[e_^[+ Qh^_l nb_ P[e_^[ Eh*Hc]_hm_)
q_ [l_ i fca[n_^ ni j[s P[e_^[ gcf_mnih_m [giohnm nin[fcha oj ni 06+2 gcffcih ojih []bc_p_g_hn i mj_]c c_^
^_p_fijg_hn [h^ l_aof[nils gcf_mnih_ _p_hnm+ Eh [^^cncih) q_ [l_ i fca[n_^ ni j[s P[e_^[ fiq*ni*gc^ mchaf_*^cacn
lis[fnc_m [m_^ ih h_n m[f_m i jli^o]nm ]ihn[chcha nb_ fc]_hm_^ ]igjioh^m s om) iol [ cfc[n_m il mo fc]_hm__m)
mo d_]n ni mj_]c c_^ l_^o]ncihm+ Kol i fca[ncih ni j[s lis[fnc_m ]ihncho_m ih [ ]iohnls* s*]iohnls [mcm ohncf nb_
f[n_mn i _rjcl[ncih i nb_ f[mn ni _rjcl_ j[n_hn fc]_hm_^ s P[e_^[ nb[n ]ip_lm nb_ jli^o]n) _rjcl[ncih i [hs
l_aof[nils _r]fomcpcns j_lci^ il nb_ jli^o]n [h^ n_h s_[lm [ n_l nb_ clmn ]igg_l]c[f m[f_ i nb_ jli^o]n) ch mo]b
]iohnls+ =m i nb_ ^[n_ i nbcm cfcha) q_ b[p_ hin g[^_ [hs gcf_mnih_ il lis[fns j[sg_hnm ni P[e_^[+

A[]b j[lns b[m nb_ lcabn ni n_lgch[n_ nb_ fc]_hm_ [al__g_hn il nb_ inb_l j[lns m g[n_lc[f oh]ol_^ l_[]b)
chmifp_h]s il [helojn]s+ Eh [^^cncih) q_ g[s n_lgch[n_ nb_ [al__g_hn qcnbion ][om_ [hs ncg_ [ n_l I[s /-/0) [h^
P[e_^[ g[s n_lgch[n_ nb_ [al__g_hn c q_ b[p_ hin ]ih^o]n_^ [hs g[n_lc[f []ncpcnc_m ch mojjiln i nb_ ^_p_fijg_hn
il ]igg_l]c[fct[ncih i nb_ fc]_hm_^ ]igjioh^m il [hs jli^o]n ]ihn[chcha [ fc]_hm_^ ]igjioh^ [h^ b[p_ hin
^_gihmnl[n_^ nb[n q_ om_^ ]igg_l]c[ffs l_[mih[ f_ _ ilnm niq[l^m nb_ ^_p_fijg_hn i mo]b ]igjioh^m il
jli^o]nm il [ j_lci^ i ./ ]ihm_]oncp_ gihnbm [h^ mo]b [cfol_ cm hin ^o_ ni _p_hnm _sih^ iol l_[mih[ f_ ]ihnlif+
Bolnb_l) P[e_^[ g[s n_lgch[n_ nb_ fc]_hm_ [al__g_hn c q_ ]b[ff_ha_ nb_ p[fc^cns il _h il]_[ cfcns i [ fc]_hm_^
j[n_hn+ Qjih n_lgch[ncih il [hs l_[mih inb_l nb[h il P[e_^[ m l_[]b i nb_ fc]_hm_ [al__g_hn) ojih P[e_^[ m
l_ko_mn q_ [l_ i fca[n_^ ni h_ainc[n_ ch aii^ [cnb) il [ j_lci^ i ./- ^[sm) n_lgm [h^ ]ih^cncihm i [ fc]_hm_ ni
P[e_^[ oh^_l ]_ln[ch n_]bhifias ^_p_fij_^ s om ^olcha nb_ n_lg i nb_ [al__g_hn il nb_ joljim_ i ^_p_fijcha)
]igg_l]c[fctcha [h^ inb_lqcm_ _rjficncha nb_ fc]_hm_^ ]igjioh^m [h^ jli^o]nm ]ihn[chcha nb_ fc]_hm_^
]igjioh^m+
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Eh _]_g _l /-/0) q_ _hn_l_^ chni [ Hc]_hm_ =al__g_hn qcnb >[s_l) nb_ >[s_l Hc]_hm_ =al__g_hn) jolmo[hn ni
qbc]b q_ i n[ch_^ %[& [h [mmcahg_hn i ]_ln[ch ]igjioh^m) ehiq*biq [h^ chp_hncihm l_f[n_^ jlcg[lcfs ni c limcm)
[h^ % & [h _r]fomcp_) mo fc]_hm[ f_ [h^ lis[fns* _[lcha fc]_hm_ oh^_l ]_ln[ch jlid_]n ehiq*biq l_f[n_^ ni c limcm ni
l_m_[l]b) ^_p_fij) g[ho []nol_ [h^ ]igg_l]c[fct_ jli^o]nm [m ch^_j_h^_hn l_m_[l]b niifm ch [ff c_f^m qilf^qc^_)
mo d_]n ni [ hih*_r]fomcp_) lis[fns* l__ fc]_hm_ []e ni >[s_l ni om_ mo]b fc]_hm_^ jlid_]n ehiq*biq mif_fs il
chn_lh[f l_m_[l]b [h^ ^_p_fijg_hn joljim_m+

S_ [l_ l_kocl_^ ni om_ ]igg_l]c[ffs l_[mih[ f_ _ ilnm ni ^_p_fij [h^ ]igg_l]c[fct_ [n f_[mn ih_ jli^o]n ch ih_ i
nb_ iffiqcha ]iohnlc_m7 %[& nb_ QO) % & F[j[h) il %]& [ ]iohnls i nb_ Aolij_[h Qhcih+

Qh^_l nb_ >[s_l Hc]_hm_ =al__g_hn) q_ [l_ i fca[n_^ ni j[s >[s_l gcf_mnih_ [giohnm nin[fcha oj ni [jjlircg[n_fs
01 gcffcih ojih []bc_p_g_hn i mj_]c c_^ ^_p_fijg_hn) l_aof[nils [h^ m[f_m gcf_mnih_m+ Eh [^^cncih) q_ [l_

i fca[n_^ ni j[s >[s_l fiq mchaf_*^cacn lis[fnc_m [m_^ ih h_n m[f_m i jli^o]nm ]ihn[chcha ]_ln[ch ]igjioh^m s om)
iol [ cfc[n_m) il mo fc]_hm__m) mo d_]n ni mj_]c c_^ l_^o]ncihm+ Kol i fca[ncih ni j[s lis[fnc_m ]ihncho_m ih [
jli^o]n* s*jli^o]n [h^ ]iohnls* s*]iohnls [mcm ohncf nb_ f[n_mn i 7 %[& _rjcl[ncih i nb_ f[mn ni _rjcl_ j[n_hn cf_^ s
om) iol [ cfc[n_m il mo fc]_hm__m nb[n ]ip_lm nb_ jli^o]n) [h^ % & n_h s_[lm [ n_l nb_ clmn ]igg_l]c[f m[f_ i nb_
jli^o]n ch mo]b ]iohnls+ =m i nb_ ^[n_ i nbcm cfcha) q_ b[p_ hin g[^_ [hs gcf_mnih_ il lis[fns j[sg_hnm ni >[s_l+

A[]b j[lns b[m nb_ lcabn ni n_lgch[n_ nb_ fc]_hm_ [al__g_hn il nb_ inb_l j[lns m g[n_lc[f oh]ol_^ l_[]b+ Eh
[^^cncih) q_ g[s n_lgch[n_ nb_ [al__g_hn qcnbion ][om_+ Qjih n_lgch[ncih s om qcnbion ][om_ il s >[s_l il iol
l_[]b) >[s_l qiof^ b[p_ nb_ lcabn ni om_) jl[]nc]_) ^_p_fij [h^ _rjficn %ch]fo^cha nb_ lcabn ni mo fc]_hm_& ]_ln[ch

[mmcah_^ ehiq*biq mif_fs il >[s_l m chn_lh[f l_m_[l]b [h^ ^_p_fijg_hn joljim_m+

9b cXg g ba

Kol _ ilnm ni ^[n_ b[p_ l_mofn_^ ch m_p_l[f ]fchc][f*mn[a_ jlial[gm) [h _rj[hmcp_ jcj_fch_ i ^c _l_hnc[n_^ jlial[gm
ch _[lfs ^cm]ip_ls [h^ jl_]fchc][f ^_p_fijg_hn) m_p_l[f j[lnh_lmbcjm qcnb f[la_ jb[lg[ [h^ n_]bhifias ]igj[hc_m)
[m q_ff [m [h chn_ff_]no[f jlij_lns jiln ifci ]igjlcmcha j[n_hnm) nl[^_g[lem) mi nq[l_ [h^ nl[^_ m_]l_nm+ S_ _fc_p_
nb[n iol ^c _l_hnc[n_^ [jjli[]b jlipc^_m om qcnb [ mcahc c][hn ]igj_ncncp_ [^p[hn[a_+ S_ [l_ [ bs lc^ ]igj[hs)
]igj_ncha qcnbch gofncjf_ ][n_ailc_m i nb_ jb[lg[]_onc][f) cin_]bhifias) [h^ n_]bhifias ch^omnlc_m qb_l_
]igj[hc_m [l_ mcgcf[lfs qilecha ni chn_al[n_ l[jc^fs [^p[h]cha n_]bhifiac_m chni nb_cl ^loa ^cm]ip_ls [h^
^_p_fijg_hn []ncpcnc_m [h^,il [l_ ]l_[ncha m][f[ f_ m]c_hnc c] jf[n ilgm+ Jin[ f_ ]igj_ncnilm ch]fo^_7

§ DNL 3RX 4XVYJWRN Oo]b ]igj[hc_m [jjfs ]igjon[ncih[f niifm ni ohfi]e hip_f chmcabnm il []]_f_l[n_ ^loa
^cm]ip_ls [h^ ^_p_fijg_hn []limm ^c _l_hn jichnm ch nb_ p[fo_ ]b[ch+ N_jl_m_hn[ncp_ _r[gjf_m ch]fo^_
N_f[s Pb_l[j_onc]m) Arm]c_hnc[) Emigiljbc] H[ m) O]bli^cha_l) [h^ = ?_ff_l[+

§ CLJUJKUN AUJ OX V 4XVYJWRN + Oo]b ]igj[hc_m [l_ [jjfscha hip_f m]c_hnc c] [jjli[]b_m il _hach__lcha
hip_f nb_l[j_onc] gi^[fcnc_m qcnb nb_ jin_hnc[f ni m__^ f[la_ hog _lm i nb_l[j_onc] ][h^c^[n_m+ Pb_m_
]igj[hc_m g[s ]igj_n_ ^cl_]nfs qcnb iol jcj_fch_ i jl_^igch[hnfs mg[ff gif_]of_ nb_l[j_onc]m+
N_jl_m_hn[ncp_ ]igj[hc_m ch]fo^_ Ii^_lh[) >ciJP_]b) [h^ Nicp[hn O]c_h]_m+

§ D JMR RXWJU 3RXY J VJ 4XVYJWRN + Oo]b ]igj[hc_m) qbcf_ jlcg[lcfs _ha[a_^ ch f[n_*mn[a_ ]fchc][f
^_p_fijg_hn [h^ jli^o]n ]igg_l]c[fct[ncih) [l_ ch]l_[mchafs g[echa nb_cl iqh chp_mng_hnm ch nb_
[jjfc][ncih i IH [h^ [^p[h]_^ ]igjon[ncih[f niifm []limm nb_ ^loa ^cm]ip_ls [h^ ^_p_fijg_hn p[fo_
]b[ch+ Oo]b chp_mng_hnm g[s ch]fo^_ j[lnh_lmbcjm qcnb inb_l cin_]bhifias ]igj[hc_m %ch]fo^cha
N_]olmcih& lig qbc]b q_ g[s _h_ cn+ N_jl_m_hn[ncp_ ]igj[hc_m ch]fo^_ F[hmm_h %[ mo mc^c[ls i
Fibhmih # Fibhmih&) I_l]e) [h^ L ct_l+

§ J PN DNL WXUXPb 4XVYJWRN H[la_ n_]bhifias ]igj[hc_m ]ihmn[hnfs m__e aliqnb ijjilnohcnc_m+
P_]bhifias*_h[ f_^ ^loa ^cm]ip_ls g[s l_jl_m_hn [ ]igj_ffcha ijjilnohcns il nb_m_ ]igj[hc_m) mig_ i
qbc]b b[p_ l_m_[l]b aliojm il mo mc^c[lc_m i]om_^ ih ^loa ^cm]ip_ls [h^ inb_lm i qbc]b b[p_ mcah_^
f[la_ n_]bhifias j[lnh_lmbcjm qcnb cijb[lg[ ]igj[hc_m+ N_jl_m_hn[ncp_ ]igj[hc_m ch]fo^_ =fjb[ _n)
Ic]limi n) [h^ =g[tih+
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Kol chn_ff_]no[f jlij_lns i]om cm nb_ ch^omnlc[fct[ncih i jb_higc]m) [ h_q ]f[mm i *igc]m ^[n[) [h^ b[p_ [jjfc_^
ch^omnls ehiqf_^a_ ni ^[n_ ni ]ihncho_ ni ocf^ ion [h^ _rj[h^ [ p[lc_ns i inb_l ]onncha*_^a_ n_]bhifiac_m+ Bolnb_l)
q_ b[p_ a_h_l[n_^ [failcnbgc]) mi nq[l_ [h^ mn[ncmnc][f chmcabnm ch nb_ ]iolm_ i iol qile+ Scnbch nb_ ola_ihcha
c_f^ i n_]bhifias*_h[ f_^ ^loa ^cm]ip_ls) q_ m__e ni jlin_]n iol chhip[ncihm) qcnb [ ]ig ch[ncih i j[n_hnm [h^
nl[^_ m_]l_nm [h^ il _[]b hip_f n_]bhifias il cgjlip_g_hn q_ ^_p_fij) q_ ]ihmc^_l nb_ [jjlijlc[n_ ]iolm_ i
chn_ff_]no[f jlij_lns jlin_]ncih+

Kol ]igg_l]c[f mo]]_mm ^_j_h^m ch j[ln ih iol [ cfcns ni i n[ch) g[chn[ch) _h il]_ [h^ ^_ _h^ chn_ff_]no[f jlij_lns
lcabnm iqh_^ il fc]_hm_^ s om nb[n [l_ ^cl_]n_^ ni iol ]oll_hn [h^ onol_ ^loa jli^o]n ][h^c^[n_m [h^ g_nbi^m i
nb_cl om_) ^loa ^_p_fijg_hn [h^ jli^o]n ^_p_fijg_hn n_]bhifiac_m) [h^ ehiq biq) qcnbion ch lchacha)
gcm[jjlijlc[ncha il inb_lqcm_ pcif[ncha nb_ chn_ff_]no[f jlij_lns [h^ jlijlc_n[ls lcabnm i inb_lm) [h^ ni jl_p_hn
inb_lm lig ch lchacha) gcm[jjlijlc[ncha il inb_lqcm_ pcif[ncha iol chn_ff_]no[f jlij_lns [h^ jlijlc_n[ls lcabnm+ S_
m__e ni jlin_]n iol jlijlc_n[ls jimcncih s) [giha inb_l g_nbi^m) cfcha il fc]_hmcha Q+O+ [h^ il_cah j[n_hnm [h^
j[n_hn [jjfc][ncihm l_f[n_^ ni iol jlijlc_n[ls n_]bhifias) chp_hncihm [h^ cgjlip_g_hnm nb[n [l_ cgjiln[hn ni nb_
^_p_fijg_hn [h^ cgjf_g_hn[ncih i iol omch_mm+ S_ [fmi l_fs ih nl[^_g[lem) nl[^_ m_]l_nm) ehiq*biq) ]ihnchocha
n_]bhifiac][f chhip[ncih [h^ jin_hnc[f ch*fc]_hmcha ijjilnohcnc_m ni ^_p_fij [h^ g[chn[ch iol jlijlc_n[ls jimcncih+

=m il iol ]oll_hn [h^ onol_ ^loa jli^o]n ][h^c^[n_m nb[n q_ [l_ ^_p_fijcha [h^ m__echa ni ]igg_l]c[fct_) q_
b[p_ [h^ qcff ]ihncho_ ni jolmo_ ]igjimcncih i g[nn_l [h^ nb_l[j_onc] g_nbi^ i om_ j[n_hnm) ^im[a_ ilgof[ncih
j[n_hnm) nb_l[j_onc] om_ j[n_hnm ih hip_f ch^c][ncihm) [h^ inb_l l_f_p[hn [mj_]nm i iol ]oll_hn il onol_ ^loa
jli^o]n ][h^c^[n_m) qb_l_ [p[cf[ f_+ Eh [^^cncih) q_ b[p_ [h^ qcff ]ihncho_ ni jolmo_ j[n_hnm qcnb l_mj_]n ni iol
jlijlc_n[ls ^loa ^cm]ip_ls jf[n ilg [h^ ^loa ^_p_fijg_hn n_]bhifiac_m+ S_ g[s [fmi ]ihncho_ ni m__e j[n_hn
jlin_]ncih) _cnb_l [fih_ il dichnfs qcnb iol ]iff[ il[nilm) [m iol ]iff[ il[ncih [al__g_hnm g[s ^c]n[n_+

S_ _fc_p_ ch nb_ _h_ cnm i ij_h*miol]_ m]c_h]_ [h^ nb[n ij_h*miol]_ ^[n[ mb[lcha ^lcp_m p[fo_ il om [h^ mi]c_ns
[m [ qbif_+ Bil _r[gjf_) q_ b[p_ jo fcmb_^ ]_ln[ch e_s ch^cham [h^ ^[n[m_nm ^_lcp_^ lig iol jf[n ilg [lioh^
?KRE *.6 oh^_l n_lgm ^_mcah_^ ni [ffiq [hsih_ ni g[e_ om_ i nb_ ^[n[) ch nb_ bij_ nb[n nb_ ^[n[ qiof^ _ om_ of
ch cabncha nb_ afi [f j[h^_gc]+ S_ b[p_ [fmi l_f_[m_^ mig_ i nb_ f[la_mn ij_h*miol]_^ cifiac][f ^[n[m_nm ch nb_
qilf^ oh^_l n_lgm nb[n [ffiq il li[^ [][^_gc] [h^ hih*]igg_l]c[f om_+

?H LU

=m i B_ lo[ls /-/1) q_ ]oll_hnfs iqh il fc]_hm_ [n f_[mn 0-- j[n_hnm il j[n_hn [jjfc][ncihm qilf^qc^_) ch]fo^cha
ip_l .4- cmmo_^ j[n_hnm il [ffiq_^ j[n_hn [jjfc][ncihm ch nb_ QO [h^ inb_l mnl[n_ac] g[le_nm) ]ip_lcha [ff [mj_]nm i
iol omch_mm) ch]fo^cha Lf[n ilg EL [h^ Llial[g EL+

§ Lf[n ilg EL7 =jjlircg[n_fs ih_*nbcl^ i nb_ j[n_hnm [h^ j[n_hn [jjfc][ncihm nb[n q_ iqh il fc]_hm_
qilf^qc^_ l_f[n_ ni nb_ N_]olmcih jf[n ilg) ch]fo^cha j[n_hnm [h^ [jjfc][ncihm l_f[n_^ ni nb_ N_]olmcih KO
EL) [m q_ff [m g[hs inb_l chp_hncihm l_f[n_^ ni ]_ff j_lnol [ncihm) a_h_ _^cncha) ^loa ^cm]ip_ls) ^loa
^_p_fijg_hn [h^ b[l^q[l_ mifoncihm+ Pblioab iol []kocmcncih i ?s]fc][ Eh]+) q_ i n[ch_^ [jjlircg[n_fs 1
j[n_hn [gcfc_m l_f[n_^ ni ^loa ^cm]ip_ls+ S_ [fmi jolmo_ [ mnl[n_as i m__echa j[n_hn jlin_]ncih ih mg[ff_l
^cm]l_n_ chp_hncihm nblioabion nb_ l_[^nb i iol jcj_fch_) l[hacha lig _rj_lcg_hn ^_mcah) ij_l[ncihm
qcnbch iol f[ m) ^[n[ ]iff_]ncih [h^ [h[fsmcm %ch]fo^cha ^__j f_[lhcha chmcabnm&+

§ N_]olmcih Llial[g EL7 = l_[e^iqh i iol Llial[g EL jiln ifci cm _fiq7

NA?*//5/7 S_ _r]fomcp_fs fc]_hm_ KOEB m chn_l_mn ch j[n_hnm [h^ j[n_hn [jjfc][ncihm l_f[n_^ ni
NA?*//5/ lig KOEB8 nb_m_ j[n_hnm [h^ j[n_hn [jjfc][ncihm l_f[n_ ni ]igjimcncih i g[nn_l [h^
g_nbi^m i om_ il NA?*//5/+ ?oll_hnfs) q_ _rj_]n iol fc]_hm_^ cmmo_^ j[n_hnm l_f[n_^ ni
NA?*//5/ ni a_h_l[ffs _rjcl_ _nq__h /-/1 [h^ /-02) _r]fo^cha [hs j[n_hn n_lg _rn_hmcih) il
inb_l g_]b[hcmgm il _ _]ncha j[n_hn n_lg) [h^ [mmogcha j[sg_hn i [ff [jjlijlc[n_ g[chn_h[h]_)
l_h_q[f) [hhocns il inb_l aip_lhg_hn[f __+ Scnb l_mj_]n ni JB*/) iljb[h ^loa _r]fomcpcns ch nb_
Q+O+ qiof^ loh m_p_h s_[lm lig g[le_ncha [onbilct[ncih+

NA?*6617 S_ _r]fomcp_fs fc]_hm_ QQNB m chn_l_mn ch j[n_hnm [h^ j[n_hn [jjfc][ncihm l_f[n_^ ni om_
i NA?*661 il nl_[ng_hn il jl_p_hncih i ??I lig QQNB+ ?oll_hnfs) q_ _rj_]n iol fc]_hm_^
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cmmo_^ j[n_hnm l_f[n_^ ni NA?*661 ni a_h_l[ffs _rjcl_ ch /-02) _r]fo^cha [hs j[n_hn n_lg
_rn_hmcih) il inb_l g_]b[hcmgm il _ _]ncha j[n_hn n_lg) [h^ [mmogcha j[sg_hn i [ff [jjlijlc[n_
g[chn_h[h]_) l_h_q[f) [hhocns il inb_l aip_lhg_hn[f __+ Scnb l_mj_]n ni ??I) iljb[h ^loa
_r]fomcpcns ch nb_ Q+O+ qiof^ loh m_p_h s_[lm lig g[le_ncha [onbilct[ncih+

NA?*155.7 S_ iqh j[n_hn [jjfc][ncihm) il _r]fomcp_fs fc]_hm_ P[e_^[ m chn_l_mn ch j[n_hnm [h^
j[n_hn [jjfc][ncihm lig P[e_^[) l_f[n_^ ni ]igjimcncih i g[nn_l [h^ g_nbi^m i om_ il
NA?*155.+ ?oll_hnfs) q_ _rj_]n iol fc]_hm_^ cmmo_^ j[n_hnm l_f[n_^ ni NA?*155. ni a_h_l[ffs
_rjcl_ ch /-/6) _r]fo^cha [hs j[n_hn n_lg _rn_hmcih) il inb_l g_]b[hcmgm il _ _]ncha j[n_hn n_lg)
[h^ [mmogcha j[sg_hn i [ff [jjlijlc[n_ g[chn_h[h]_) l_h_q[f) [hhocns il inb_l aip_lhg_hn[f __+
Scnb l_mj_]n ni B=L) iljb[h ^loa _r]fomcpcns ch nb_ Q+O+ qiof^ loh m_p_h s_[lm lig g[le_ncha
[onbilct[ncih+

NA?*06317 S_ iqh j[n_hn [jjfc][ncihm) ch]fo^cha [h [ffiq_^ QO j[n_hn [jjfc][ncih) l_f[n_^ ni nb_
]igjimcncih i g[nn_l [h^ g_nbi^m i om_ i NA?*0631+ Qjih cmmo[h]_) q_ _rj_]n iol j[n_hnm
l_mofncha lig nb_m_ j[n_hn [jjfc][ncihm qcff _rjcl_ hi _[lfc_l nb[h /-1/) _r]fo^cha [hs j[n_hn n_lg
[^domng_hn il j[n_hn n_lg _rn_hmcih) il inb_l g_]b[hcmgm il _ _]ncha j[n_hn n_lg) [h^ [mmogcha
j[sg_hn i [ff [jjlijlc[n_ g[chn_h[h]_) l_h_q[f) [hhocns il inb_l aip_lhg_hn[f __+

Pb_ j[n_hn jimcncihm i ]igj[hc_m fce_ iolm [l_ a_h_l[ffs oh]_ln[ch [h^ chpifp_ ]igjf_r f_a[f [h^ []no[f
ko_mncihm+ Ji ]ihmcmn_hn jifc]s l_a[l^cha nb_ m]ij_ i ]f[cgm [ffiq[ f_ ch j[n_hnm ch nb_ c_f^ i cin_]bhifias b[m
_g_la_^ ch nb_ Qhcn_^ On[n_m [h^ ch Aolij_) [giha inb_l ]iohnlc_m+ ?b[ha_m ch nb_ j[n_hn f[qm [h^ lof_m) _cnb_l
s f_acmf[ncih) do^c]c[f ^_]cmcihm) il l_aof[nils chn_ljl_n[ncih ch inb_l ]iohnlc_m g[s ^cgchcmb iol [ cfcns ni jlin_]n iol

chp_hncihm [h^ _h il]_ iol chn_ff_]no[f jlij_lns lcabnm) [h^ gil_ a_h_l[ffs ]iof^ [ _]n nb_ p[fo_ i iol chn_ff_]no[f
jlij_lns+ Eh j[lnc]of[l) iol [ cfcns ni mnij nbcl^ j[lnc_m lig g[echa) omcha) m_ffcha) i _lcha ni m_ff) cgjilncha) il
inb_lqcm_ ]igg_l]c[fctcha [hs i iol j[n_hn_^ chp_hncihm) _cnb_l ^cl_]nfs il ch^cl_]nfs) qcff ^_j_h^ ch j[ln ih iol
mo]]_mm ch i n[chcha) ^_ _h^cha [h^ _h il]cha j[n_hn ]f[cgm nb[n ]ip_l iol n_]bhifias) chp_hncihm [h^
cgjlip_g_hnm+ Scnb l_mj_]n ni inb fc]_hm_^ [h^ ]igj[hs*iqh_^ chn_ff_]no[f jlij_lns) q_ ][hhin _ mol_ nb[n
j[n_hnm qcff _ al[hn_^ qcnb l_mj_]n ni [hs i iol j_h^cha j[n_hn [jjfc][ncihm il qcnb l_mj_]n ni [hs j[n_hn
[jjfc][ncihm cf_^ s om ch nb_ onol_) hil ][h q_ _ mol_ nb[n [hs i iol _rcmncha j[n_hnm il [hs j[n_hnm nb[n g[s _
al[hn_^ ni om ch nb_ onol_ qcff _ ]igg_l]c[ffs om_ of ch jlin_]ncha iol jf[n ilg [h^ ^loa ][h^c^[n_m [h^ nb_
g_nbi^m om_^ ni g[ho []nol_ nb_g+ Iil_ip_l) iol cmmo_^ j[n_hnm [h^ nbim_ nb[n g[s cmmo_ ch nb_ onol_ g[s hin
ao[l[hn__ om nb_ lcabn ni jl[]nc]_ iol n_]bhifias ch l_f[ncih ni nb_ ]igg_l]c[fct[ncih i iol ^loa jli^o]n
][h^c^[n_m+ Pb_ [l_[ i j[n_hn [h^ inb_l chn_ff_]no[f jlij_lns lcabnm ch cin_]bhifias cm [h _pifpcha ih_ qcnb g[hs
lcmem [h^ oh]_ln[chnc_m) qbc]b g[s jl_p_hn om lig ]igg_l]c[fctcha iol ^loa ][h^c^[n_m [h^ onol_ ^loa ][h^c^[n_m
[h^ jl[]nc]cha iol jlijlc_n[ls n_]bhifias+

Kol cmmo_^ j[n_hnm [h^ nbim_ nb[n g[s cmmo_ ch nb_ onol_ g[s _ ]b[ff_ha_^) h[lliq_^) ]cl]ogp_hn_^) il
chp[fc^[n_^) qbc]b ]iof^ fcgcn iol [ cfcns ni mnij ]igj_ncnilm lig g[le_ncha l_f[n_^ jf[n ilgm il ^loa ][h^c^[n_m il
fcgcn nb_ f_hanb i nb_ n_lg i j[n_hn jlin_]ncih nb[n q_ g[s b[p_ il iol ^loa ][h^c^[n_m) onol_ ^loa ][h^c^[n_m
[h^ jf[n ilgm+ Eh [^^cncih) nb_ lcabnm al[hn_^ oh^_l [hs cmmo_^ j[n_hnm g[s hin jlipc^_ om qcnb ]igjf_n_ jlin_]ncih
il ]igj_ncncp_ [^p[hn[a_m [a[chmn ]igj_ncnilm qcnb mcgcf[l n_]bhifias+ Bolnb_lgil_) iol ]igj_ncnilm g[s
ch^_j_h^_hnfs ^_p_fij mcgcf[l n_]bhifiac_m nb[n []bc_p_ mcgcf[l ion]ig_m on qcnb ^c _l_hn [jjli[]b_m+ Bil nb_m_
l_[mihm) q_ g[s b[p_ ]igj_ncncih il iol ^loa ][h^c^[n_m+ Iil_ip_l) nb_ ncg_ l_kocl_^ il nb_ ^_p_fijg_hn)
n_mncha [h^ l_aof[nils l_pc_q i iol ][h^c^[n_ jli^o]nm g[s mbiln_h nb_ f_hanb i _ _]ncp_ j[n_hn jlin_]ncih
iffiqcha ]igg_l]c[fct[ncih+ Bil nbcm [h^ inb_l lcmem l_f[n_^ ni iol jlijlc_n[ls n_]bhifias) chp_hncihm)
cgjlip_g_hnm) jf[n ilgm [h^ ^loa ][h^c^[n_m) jf_[m_ m__ nb_ m_]ncih ncnf_^ Ncme B[]nilm Ncmem N_f[n_^ ni Kol
Ehn_ff_]no[f Llij_lns+

Kol ]igg_l]c[f mo]]_mm qcff [fmi ^_j_h^ ch j[ln ih hin ch lchacha ojih nb_ chn_ff_]no[f jlij_lns [h^ jlijlc_n[ls
lcabnm i nbcl^ j[lnc_m+ En cm oh]_ln[ch qb_nb_l nb_ cmmo[h]_ i [hs nbcl^*j[lns j[n_hn qiof^ l_kocl_ om ni [fn_l iol
^_p_fijg_hn il ]igg_l]c[f mnl[n_ac_m il iol jli^o]nm il jli]_mm_m il ni i n[ch fc]_hm_m il ]_[m_ ]_ln[ch []ncpcnc_m+
Kol l_[]b i [hs fc]_hm_ [al__g_hnm il [cfol_ ni i n[ch [ fc]_hm_ ni jlijlc_n[ls lcabnm nb[n q_ g[s l_kocl_ ni
^_p_fij il ]igg_l]c[fct_ iol onol_ jli^o]nm g[s b[p_ [h [^p_lm_ cgj[]n ih om+ E nbcl^ j[lnc_m jl_j[l_ [h^ cf_
j[n_hn [jjfc][ncihm ch nb_ Qhcn_^ On[n_m nb[n [fmi ]f[cg n_]bhifias ni qbc]b q_ b[p_ lcabnm) q_ g[s b[p_ ni
j[lnc]cj[n_ ch chn_l _l_h]_ il ^_lcp[ncih jli]__^cham ch nb_ QOLPK ni ^_n_lgch_ jlcilcns i chp_hncih+ Bil gil_
ch ilg[ncih) jf_[m_ m__ Ncme B[]nilm Ncmem N_f[n_^ ni Kol Ehn_ff_]no[f Llij_lns+
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Oig_ i iol j_h^cha j[n_hn [jjfc][ncihm ch nb_ Qhcn_^ On[n_m [l_ jlipcmcih[f j[n_hn [jjfc][ncihm+ Llipcmcih[f j[n_hn
[jjfc][ncihm [l_ hin _fcac f_ ni _]ig_ cmmo_^ j[n_hnm ohncf) [giha inb_l nbcham) q_ cf_ [ hih*jlipcmcih[f j[n_hn
[jjfc][ncih qcnbch ./ gihnbm i cfcha i ih_ il gil_ i iol l_f[n_^ jlipcmcih[f j[n_hn [jjfc][ncihm+ E q_ ^i hin ncg_fs
cf_ [hs hih*jlipcmcih[f j[n_hn [jjfc][ncihm) q_ g[s fim_ iol jlcilcns ^[n_ qcnb l_mj_]n ni iol jlipcmcih[f j[n_hn
[jjfc][ncihm [h^ [hs j[n_hn jlin_]ncih ih nb_ chp_hncihm ^cm]fim_^ ch iol jlipcmcih[f j[n_hn [jjfc][ncihm+ Sbcf_ q_
chn_h^ ni ncg_fs cf_ hih*jlipcmcih[f j[n_hn [jjfc][ncihm l_f[ncha ni iol jlipcmcih[f j[n_hn [jjfc][ncihm) q_ ][hhin
jl_^c]n qb_nb_l [hs mo]b j[n_hn [jjfc][ncihm qcff l_mofn ch nb_ cmmo[h]_ i j[n_hnm nb[n jlipc^_ om qcnb [hs
]igj_ncncp_ [^p[hn[a_+

Pb_ n_lg i ch^cpc^o[f j[n_hnm ^_j_h^m ojih nb_ f_a[f n_lg i nb_ j[n_hnm ch nb_ ]iohnlc_m ch qbc]b nb_s [l_
i n[ch_^+ Eh gimn ]iohnlc_m ch qbc]b q_ cf_) nb_ j[n_hn n_lg cm /- s_[lm lig nb_ _[lfc_mn ^[n_ i cfcha [
hihjlipcmcih[f j[n_hn [jjfc][ncih l_f[n_^ ni nb_ j[n_hn+ Diq_p_l) nb_ []no[f jlin_]ncih [ il^_^ s [ j[n_hn p[lc_m ih
[ jli^o]n* s*jli^o]n [mcm) lig ]iohnls ni ]iohnls) [h^ ^_j_h^m ojih g[hs []nilm) ch]fo^cha nb_ nsj_ i j[n_hn)
nb_ m]ij_ i cnm ]ip_l[a_) nb_ [p[cf[ cfcns i l_aof[nils*l_f[n_^ _rn_hmcihm) nb_ [p[cf[ cfcns i f_a[f l_g_^c_m ch [
j[lnc]of[l ]iohnls) [h^ nb_ p[fc^cns [h^ _h il]_[ cfcns i nb_ j[n_hn+ = Q+O+ j[n_hn [fmi g[s _ []]il^_^ j[n_hn n_lg
[^domng_hn) il LP=) oh^_l ]_ln[ch ]cl]ogmn[h]_m ni ]igj_hm[n_ il ^_f[sm ch i n[chcha nb_ j[n_hn lig nb_ QOLPK+
Eh mig_ chmn[h]_m) mo]b [ LP= g[s l_mofn ch [ Q+O+ j[n_hn n_lg _rn_h^cha _sih^ /- s_[lm lig nb_ _[lfc_mn ^[n_ i
cfcha [ hih*jlipcmcih[f j[n_hn [jjfc][ncih l_f[n_^ ni nb_ Q+O+ j[n_hn+ Eh [^^cncih) ch nb_ Qhcn_^ On[n_m) nb_ n_lg i [
Q+O+ j[n_hn nb[n ]ip_lm [h B =*[jjlip_^ ^loa g[s [fmi _ _fcac f_ il j[n_hn n_lg _rn_hmcih %LPA&) qbc]b j_lgcnm
j[n_hn n_lg l_mnil[ncih [m ]igj_hm[ncih il nb_ j[n_hn n_lg fimn ^olcha nb_ B = l_aof[nils l_pc_q jli]_mm+
Diq_p_l) qcnb l_mj_]n ni j[n_hn n_lg _rn_hmcihm al[hn_^ [m [ l_mofn i nb_ B = l_aof[nils l_pc_q j_lci^) nb_
l_mnil[ncih j_lci^ ][hhin _ fiha_l nb[h cp_ s_[lm) nb_ nin[f j[n_hn n_lg ch]fo^cha nb_ l_mnil[ncih j_lci^ gomn hin
_r]__^ .1 s_[lm iffiqcha B = [jjlip[f) ihfs ih_ j[n_hn [jjfc][ f_ ni _[]b l_aof[nils l_pc_q j_lci^ g[s _
_rn_h^_^ [h^ ihfs nbim_ cmmo_^ ]f[cgm ]ip_lcha nb_ [jjlip_^ ^loa il [ g_nbi^ il omcha cn g[s _ _rn_h^_^+ S_
g[s hin l_]_cp_ [h _rn_hmcih c q_ [cf ni _r_l]cm_ ^o_ ^cfca_h]_ ^olcha nb_ n_mncha jb[m_ il l_aof[nils l_pc_q
jli]_mm) [cf ni [jjfs qcnbch [jjfc][ f_ ^_[^fch_m) [cf ni [jjfs jlcil ni _rjcl[ncih i l_f_p[hn j[n_hnm il inb_lqcm_ [cf
ni m[ncm s [jjfc][ f_ l_kocl_g_hnm+ Iil_ip_l) nb_ f_hanb i nb_ _rn_hmcih ]iof^ _ f_mm nb[h q_ l_ko_mn+ Pb_l_ ][h
_ hi [mmol[h]_ nb[n q_ qcff _h_ cn lig [hs j[n_hn n_lg _rn_hmcih il [pil[ f_ [^domng_hn ni nb_ n_lg i [hs i

iol j[n_hnm+

N[jc^fs _pifpcha j[n_hn f[qm ch nb_ Qhcn_^ On[n_m [h^ _fm_qb_l_ g[e_ cn ^c c]ofn ni jl_^c]n nb_ l_[^nb i ]f[cgm nb[n
g[s _ [ffiq_^ il _h il]_^ ch iol j[n_hnm+ Iil_ip_l) j[n_hn i c]_m ch a_h_l[f ][h l_kocl_ nb[n j[n_hn [jjfc][ncihm
]ih]_lhcha jb[lg[]_onc][f [h^,il cin_]bhifias*l_f[n_^ chp_hncihm _ fcgcn_^ il h[lliq_^ mo mn[hnc[ffs ni ]ip_l
ihfs nb_ mj_]c c] chhip[ncihm _r_gjfc c_^ ch nb_ j[n_hn [jjfc][ncih) nb_l_ s fcgcncha nb_ m]ij_ i jlin_]ncih [a[chmn
]igj_ncncp_ ]b[ff_ha_m+ Pbom) _p_h c q_ [l_ [ f_ ni i n[ch j[n_hnm) nb_ j[n_hnm g[s _ mo mn[hnc[ffs h[lliq_l nb[h
[hnc]cj[n_^+

Kol [ cfcns ni g[chn[ch [h^ ^_ _h^ iol chn_ff_]no[f jlij_lns [h^ jlijlc_n[ls jimcncih il iol ^loa jli^o]n ][h^c^[n_m)
g_nbi^m i nb_cl om_) [h^ inb_l jlijlc_n[ls n_]bhifiac_m qcff ^_j_h^ ih iol mo]]_mm ch i n[chcha _ _]ncp_ ]f[cgm
[h^ _h il]cha nbim_ ]f[cgm ih]_ al[hn_^+ S_ ^i hin ehiq qb_nb_l [hs i nb_ j[n_hn [jjfc][ncihm nb[n q_ g[s cf_ il
fc]_hm_ lig nbcl^ j[lnc_m qcff l_mofn ch nb_ cmmo[h]_ i [hs j[n_hnm+ Pb_ cmmo_^ j[n_hnm nb[n q_ iqh) g[s l_]_cp_ ch
nb_ onol_) il fc]_hm_ lig nbcl^ j[lnc_m g[s _ ]b[ff_ha_^) chp[fc^[n_^) b_f^ oh_h il]_[ f_) h[lliq_^ il
]cl]ogp_hn_^) [h^ nb_ lcabnm al[hn_^ oh^_l [hs cmmo_^ j[n_hnm g[s hin jlipc^_ om qcnb jlijlc_n[ls jlin_]ncih il
]igj_ncncp_ [^p[hn[a_m [a[chmn nbcl^ j[lnc_m) ch]fo^cha iol ]igj_ncnilm) qcnb mcgcf[l n_]bhifias+ Bolnb_lgil_) nbcl^
j[lnc_m) ch]fo^cha iol ]igj_ncnilm) g[s _ [ f_ ni ch^_j_h^_hnfs ^_p_fij [h^ ]igg_l]c[fct_ mcgcf[l ^loam il
jli^o]nm) il ^ojfc][n_ iol n_]bhifias) omch_mm gi^_f il mnl[n_as qcnbion ch lchacha iol j[n_hnm+

C HKLTH R

=m i B_ lo[ls /-/1) iol nl[^_g[le jiln ifci ]igjlcm_m gil_ nb[h 4- l_acmn_l_^ nl[^_g[lem il []ncp_ nl[^_g[le
[jjfc][ncihm qilf^qc^_) [giha qbc]b q_ b[p_ cmmo_^ nl[^_g[lem ch nb_ Q+O+ il N_]olmcih [h^ N_]olmcih
Lb[lg[]_onc][fm+

C HKL BL L

Eh [^^cncih ni iol l_fc[h]_ ih j[n_hn jlin_]ncih il iol chp_hncihm) ^loa ][h^c^[n_m [h^ jlial[gm) q_ [fmi l_fs ih
nl[^_ m_]l_nm) ehiq*biq) ]ih c^_hnc[fcns [al__g_hnm [h^ ]ihnchocha n_]bhifiac][f chhip[ncih ni ^_p_fij [h^
g[chn[ch iol ]igj_ncncp_ jimcncih+ Bil _r[gjf_) mig_ _f_g_hnm i g[ho []nolcha jli]_mm_m) jlijlc_n[ls [mm[sm)
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[h[fsnc]m n_]bhcko_m [h^ jli]_mm_m) ehiqf_^a_ a[ch_^ nblioab ]fchc][f _rj_lc_h]_ mo]b [m [jjli[]b_m ni ^imcha
[h^ [^gchcmnl[ncih [h^ g[h[a_g_hn i j[nc_hnm) [m q_ff [m ]igjon[ncih[f* cifiac][f [failcnbgm) [h^ l_f[n_^
jli]_mm_m [h^ mi nq[l_) [l_ [m_^ ih ohj[n_hn_^ nl[^_ m_]l_nm [h^ ehiq*biq nb[n [l_ hin jo fc]fs ^cm]fim_^+
=fnbioab q_ n[e_ mn_jm ni jlin_]n iol jlijlc_n[ls ch ilg[ncih [h^ nl[^_ m_]l_nm) ch]fo^cha nblioab ]ihnl[]no[f
g_[hm qcnb iol _gjfis__m) [^pcmilm [h^ ]ihmofn[hnm) nb_m_ [al__g_hnm g[s _ l_[]b_^) [h^ q_ g[s hin b[p_
[^_ko[n_ l_g_^c_m il [hs l_[]b+ Eh [^^cncih) nbcl^ j[lnc_m g[s ch^_j_h^_hnfs ^_p_fij mo mn[hnc[ffs _kocp[f_hn
jlijlc_n[ls ch ilg[ncih [h^ n_]bhcko_m il inb_lqcm_ a[ch []]_mm ni iol nl[^_ m_]l_nm il ^cm]fim_ iol n_]bhifias+ =m
[ l_mofn) q_ g[s hin _ [ f_ ni g_[hcha offs jlin_]n iol nl[^_ m_]l_nm+ En cm iol jifc]s ni l_kocl_ iol _gjfis__m)
]ihmofn[hnm) ionmc^_ m]c_hnc c] ]iff[ il[nilm) mjihmil_^ l_m_[l]b_lm [h^ inb_l [^pcmilm ni _r_]on_ ]ih c^_hnc[fcns
[al__g_hnm ojih nb_ ]igg_h]_g_hn i _gjfisg_hn il ]ihmofncha l_f[ncihmbcjm qcnb om+ Pb_m_ [al__g_hnm
jlipc^_ nb[n [ff ]ih c^_hnc[f ch ilg[ncih ]ih]_lhcha iol omch_mm il ch[h]c[f [ [clm ^_p_fij_^ il g[^_ ehiqh ni nb_
ch^cpc^o[f il _hncns ^olcha nb_ ]iolm_ i nb_ j[lns m l_f[ncihmbcj qcnb om cm ni _ e_jn ]ih c^_hnc[f [h^ hin ^cm]fim_^ ni
nbcl^ j[lnc_m _r]_jn ch mj_]c c] ]cl]ogmn[h]_m+ Eh nb_ ][m_ i _gjfis__m) nb_ [al__g_hnm jlipc^_ nb[n [ff chp_hncihm
]ih]_cp_^ i s nb_ ch^cpc^o[f ^olcha nb_ ]iolm_ i _gjfisg_hn) [h^ qbc]b l_f[n_ ni il [l_ l_[mih[ fs ][j[ f_ il
_cha om_^ ch iol ]oll_hn il jf[hh_^ omch_mm il l_m_[l]b [h^ ^_p_fijg_hn [l_ iol _r]fomcp_ jlij_lns+ Eh [^^cncih)

q_ n[e_ inb_l [jjlijlc[n_ jl_][oncihm) mo]b [m jbsmc][f [h^ n_]bhifiac][f m_]olcns g_[mol_m) ni ao[l^ [a[chmn nb_
gcm[jjlijlc[ncih i iol jlijlc_n[ls n_]bhifias s nbcl^ j[lnc_m+ Diq_p_l) mo]b [al__g_hnm [h^ jifc]c_m g[s _
l_[]b_^) [h^ q_ g[s hin b[p_ [^_ko[n_ l_g_^c_m il mo]b l_[]b_m+ Bil gil_ ch ilg[ncih l_a[l^cha nb_ lcmem

l_f[n_^ ni iol chn_ff_]no[f jlij_lns) m__ Ncme B[]nilm Ncmem N_f[n_^ ni Kol Ehn_ff_]no[f Llij_lns+

=biXea Xag HXZh_Tg ba

Cip_lhg_hn [onbilcnc_m ch nb_ Qhcn_^ On[n_m [n nb_ _^_l[f) mn[n_ [h^ fi][f f_p_f [h^ ch inb_l ]iohnlc_m l_aof[n_)
[giha inb_l nbcham) nb_ l_m_[l]b) ^_p_fijg_hn) n_mncha) g[ho []nol_) ko[fcns ]ihnlif) [jjlip[f) f[ _fcha) j[]e[acha)
mnil[a_) l_]il^*e__jcha) jligincih) [^p_lncmcha) ^cmnlc oncih) jimn*[jjlip[f gihcnilcha [h^ l_jilncha) g[le_ncha [h^
_rjiln [h^ cgjiln i ^loa [h^ cifiac][f jli^o]nm+ C_h_l[ffs) _ il_ [ h_q ^loa ][h _ g[le_n_^) ]ihmc^_l[ f_ ^[n[
^_gihmnl[ncha cnm ko[fcns) m[ _ns [h^ _ c][]s gomn _ i n[ch_^) ila[hct_^ chni [ ilg[n mj_]c c] il _[]b l_aof[nils
[onbilcns) mo gcnn_^ il l_pc_q [h^ [jjlip_^ s nb_ l_f_p[hn l_aof[nils [onbilcns+

D B 4 N 4L LSVWTLU

Eh nb_ Qhcn_^ On[n_m) nb_ B = l_aof[n_m ^loam oh^_l nb_ B_^_l[f Bii^) loa) [h^ ?img_nc] =]n) il B ?=+ loam
[fmi [l_ mo d_]n ni inb_l _^_l[f) mn[n_ [h^ fi][f mn[non_m [h^ l_aof[ncihm+ Pb_ jli]_mm i i n[chcha l_aof[nils
[jjlip[fm [h^ nb_ mo m_ko_hn ]igjfc[h]_ qcnb [jjlijlc[n_ _^_l[f) mn[n_) fi][f [h^ il_cah mn[non_m [h^ l_aof[ncihm
l_kocl_m nb_ _rj_h^cnol_ i mo mn[hnc[f ncg_ [h^ ch[h]c[f l_miol]_m+ B[cfol_ ni ]igjfs qcnb nb_ [jjfc][ f_ Qhcn_^
On[n_m l_kocl_g_hnm [n [hs ncg_ ^olcha nb_ jli^o]n ^_p_fijg_hn jli]_mm) [jjlip[f jli]_mm il jimn*g[le_n g[s
mo d_]n [h [jjfc][hn ni [^gchcmnl[ncp_ il do^c]c[f m[h]ncihm+ Pb_m_ m[h]ncihm ]iof^ ch]fo^_) [giha inb_l []ncihm) nb_
B =m l_ om[f ni [jjlip_ j_h^cha [jjfc][ncihm) qcnb^l[q[f i [h [jjlip[f) [ ]fchc][f bif^) ohncnf_^ il q[lhcha f_nn_lm)
jli^o]n l_][ffm il g[le_n qcnb^l[q[fm) jli^o]n m_ctol_m) nin[f il j[lnc[f momj_hmcih i jli^o]ncih il ^cmnlc oncih)
chdoh]ncihm) ch_m) l_ om[fm i aip_lhg_hn ]ihnl[]nm) l_mncnoncih) ^cmaila_g_hn [h^ ]cpcf il ]lcgch[f j_h[fnc_m+ =hs
[a_h]s il do^c]c[f _h il]_g_hn []ncih ]iof^ b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih om+

§ Kol ^loa ][h^c^[n_m [l_ ]ihmc^_l_^ mg[ff gif_]of_ ^loam [h^ gomn _ [jjlip_^ s nb_ B = nblioab nb_
h_q ^loa [jjfc][ncih) il J =) jli]_mm _ il_ nb_s g[s _ f_a[ffs g[le_n_^ ch nb_ Qhcn_^ On[n_m+ Pb_
jli]_mm a_h_l[ffs chpifp_m nb_ iffiqcha7 ]igjf_ncih i _rn_hmcp_ jl_]fchc][f mno^c_m ch []]il^[h]_ qcnb
[jjfc][ f_ l_aof[ncihm) ch]fo^cha mno^c_m ]ih^o]n_^ ch []]il^[h]_ qcnb aii^ f[ il[nils jl[]nc]_) il CHL8

§ mo gcmmcih ni nb_ B = i [h chp_mnca[ncih[f h_q ^loa) il EJ ) [jjfc][ncih) qbc]b gomn _]ig_ _ _]ncp_
_ il_ bog[h ]fchc][f nlc[fm ch nb_ Q+O+ g[s _ach8

§ [jjlip[f s [h ch^_j_h^_hn chmncnoncih[f l_pc_q i[l^) il EN>) il _nbc]m ]iggcnn__ [n _[]b ]fchc][f nlc[f mcn_
_ il_ _[]b nlc[f g[s _ chcnc[n_^8

§ j_l ilg[h]_ i [^_ko[n_ [h^ q_ff*]ihnliff_^ bog[h ]fchc][f nlc[fm ch []]il^[h]_ qcnb [jjfc][ f_ EJ
l_aof[ncihm) aii^ ]fchc][f jl[]nc]_) il C?L) l_kocl_g_hnm [h^ inb_l ]fchc][f nlc[f*l_f[n_^ l_aof[ncihm ni
_mn[ fcmb mo mn[hnc[f _pc^_h]_ i nb_ m[ _ns [h^ _ c][]s i nb_ chp_mnca[ncih[f jli^o]n il _[]b jlijim_^
ch^c][ncih8
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§ mo gcmmcih ni nb_ B = i [h J =8

§ [ ^_n_lgch[ncih s nb_ B = qcnbch 3- ^[sm i cnm l_]_cjn i [h J = ni []]_jn nb_ cfcha il l_pc_q8

§ m[ncm []nils ]igjf_ncih i [h B = jl_*[jjlip[f chmj_]ncih i nb_ g[ho []nolcha []cfcns il []cfcnc_m qb_l_ nb_
^loa qcff _ jli^o]_^ ni [mm_mm ]igjfc[h]_ qcnb ]CIL l_kocl_g_hnm ni [mmol_ nb[n nb_ []cfcnc_m) g_nbi^m
[h^ ]ihnlifm [l_ [^_ko[n_ ni jl_m_lp_ nb_ ^loa m c^_hncns) mnl_hanb) ko[fcns [h^ jolcns8

§ jin_hnc[f B = [o^cn i nb_ jl_]fchc][f mno^s [h^,il ]fchc][f nlc[f mcn_m nb[n a_h_l[n_^ nb_ ^[n[ ch mojjiln i nb_
J = cfcha8

§ j[sg_hn i om_l __m il B = l_pc_q i nb_ J =8

§ B = l_pc_q [h^ [jjlip[f i nb_ J =) ch]fo^cha ]ihmc^_l[ncih i nb_ pc_qm i [hs B = [^pcmils ]iggcnn__)
jlcil ni [hs ]igg_l]c[f g[le_ncha il m[f_ i nb_ ^loa ch nb_ Qhcn_^ On[n_m8 [h^

§ ]igjfc[h]_ qcnb [hs jimn*[jjlip[f l_kocl_g_hnm) ch]fo^cha nb_ jin_hnc[f l_kocl_g_hn ni cgjf_g_hn [ Ncme
Ap[fo[ncih [h^ Icnca[ncih Onl[n_as) il NAIO) [h^ nb_ jin_hnc[f l_kocl_g_hn ni ]ih^o]n jimn*[jjlip[f
mno^c_m+

Pb_ ^[n[ l_kocl_^ ni mojjiln [h J = cm a_h_l[n_^ ch nqi ^cmnch]n ^_p_fijg_hn[f mn[a_m7 jl_]fchc][f [h^ ]fchc][f+ Pb_
jl_]fchc][f [h^ ]fchc][f n_mncha [h^ [jjlip[f jli]_mm l_kocl_m mo mn[hnc[f ncg_) _ iln [h^ ch[h]c[f l_miol]_m) [h^ q_
][hhin _ ]_ln[ch nb[n [hs [jjlip[fm il [hs ]oll_hn [h^ onol_ ^loa ][h^c^[n_m qcff _ al[hn_^ ih [ ncg_fs [mcm) il
[n [ff+

? L SPUP HS B KPL HUK 9=4

>_ il_ n_mncha [hs ^loa jli^o]n ][h^c^[n_ ch bog[hm) nb_ jli^o]n ][h^c^[n_ gomn oh^_lai lcailiom jl_]fchc][f
n_mncha+ Pb_ ]ih^o]n i jl_]fchc][f mno^c_m cm mo d_]n ni _^_l[f l_aof[ncihm [h^ l_kocl_g_hnm) ch]fo^cha CHL [h^ E?D
l_aof[ncihm il m[ _ns,nirc]ifias mno^c_m+ Pb_ jl_]fchc][f ^_p_fijg_hn[f mn[a_ a_h_l[ffs chpifp_m f[ il[nils
_p[fo[ncihm i ^loa ]b_gcmnls) ilgof[ncih [h^ mn[ cfcns) [m q_ff [m mno^c_m ni _p[fo[n_ nirc]cns ch [hcg[fm) qbc]b
mojjiln mo m_ko_hn ]fchc][f n_mncha+ Pb_ mjihmil gomn mo gcn nb_ l_mofnm i nb_ jl_]fchc][f mno^c_m) nia_nb_l qcnb
g[ho []nolcha ch ilg[ncih) [h[fsnc][f ^[n[) [hs [p[cf[ f_ ]fchc][f ^[n[ il fcn_l[nol_ [h^ [ jlijim_^ ]fchc][f jlini]if)
ni nb_ B = [m j[ln i nb_ EJ + =h EJ cm [ l_ko_mn il [onbilct[ncih lig nb_ B = ni [^gchcmn_l [h chp_mnca[ncih[f
jli^o]n ni bog[hm [h^ gomn _]ig_ _ _]ncp_ _ il_ bog[h ]fchc][f nlc[fm g[s _ach+

Ll_]fchc][f mno^c_m ch]fo^_ f[ il[nils _p[fo[ncih i jli^o]n ]b_gcmnls [h^ ilgof[ncih) [m q_ff [m RW R X [h^ [hcg[f
mno^c_m ni [mm_mm nb_ jin_hnc[f il [^p_lm_ _p_hnm [h^ ch mig_ ][m_m ni _mn[ fcmb [ l[ncih[f_ il nb_l[j_onc] om_+
Pb_ ]ih^o]n i jl_]fchc][f mno^c_m cm mo d_]n ni _^_l[f l_aof[ncihm [h^ l_kocl_g_hnm) ch]fo^cha CHL l_aof[ncihm il
m[ _ns,nirc]ifias mno^c_m+ =h EJ mjihmil gomn mo gcn nb_ l_mofnm i nb_ jl_]fchc][f n_mnm) nia_nb_l qcnb
g[ho []nolcha ch ilg[ncih) [h[fsnc][f ^[n[) [hs [p[cf[ f_ ]fchc][f ^[n[ il fcn_l[nol_ [h^ jf[hm il ]fchc][f mno^c_m)
[giha inb_l nbcham) ni nb_ B = [m j[ln i [h EJ + Oig_ fiha*n_lg jl_]fchc][f n_mncha) mo]b [m [hcg[f n_mnm i
l_jli^o]ncp_ [^p_lm_ _p_hnm [h^ ][l]chia_hc]cns) g[s ]ihncho_ [ n_l nb_ EJ cm mo gcnn_^+ =h EJ [onig[nc][ffs
_]ig_m _ _]ncp_ 0- ^[sm [ n_l l_]_cjn s nb_ B =) ohf_mm _ il_ nb[n ncg_ nb_ B = l[cm_m ]ih]_lhm il ko_mncihm

l_f[n_^ ni ih_ il gil_ jlijim_^ ]fchc][f nlc[fm [h^ jf[]_m nb_ nlc[f ih ]fchc][f bif^+ Eh mo]b [ ][m_) nb_ EJ mjihmil
[h^ nb_ B = gomn l_mifp_ [hs ionmn[h^cha ]ih]_lhm _ il_ nb_ ]fchc][f nlc[f ][h _ach+ =m [ l_mofn) mo gcmmcih i [h
EJ g[s hin l_mofn ch nb_ B = [ffiqcha ]fchc][f nlc[fm) qbc]b [l_ a_h_l[ffs l_kocl_^ il B = [jjlip[f i [h J =) ni
]igg_h]_+ = m_j[l[n_ mo gcmmcih ni [h _rcmncha EJ gomn [fmi _ g[^_ il _[]b mo]]_mmcp_ ]fchc][f nlc[f
]ih^o]n_^ ^olcha jli^o]n ^_p_fijg_hn [fiha qcnb [hs mo m_ko_hn ]b[ha_m ni nb_ chp_mnca[ncih[f jf[h+ Oig_ fiha*
n_lg hih]fchc][f n_mncha) mo]b [m [hcg[f n_mnm i l_jli^o]ncp_ [^p_lm_ _p_hnm [h^ ][l]chia_hc]cns) g[s ]ihncho_ [ n_l
nb_ EJ cm mo gcnn_^+

3SPUP HS C PHS

Pb_ ]fchc][f mn[a_ i ^_p_fijg_hn chpifp_m nb_ [^gchcmnl[ncih i nb_ chp_mnca[ncih[f jli^o]n ni b_[fnbs pifohn__lm il
j[nc_hnm oh^_l nb_ moj_lpcmcih i ko[fc c_^ chp_mnca[nilm) a_h_l[ffs jbsmc]c[hm hin _gjfis_^ s il oh^_l nb_ nlc[f
mjihmil m ]ihnlif) ch []]il^[h]_ qcnb C?L l_kocl_g_hnm) qbc]b ch]fo^_ nb_ l_kocl_g_hn nb[n [ff l_m_[l]b mo d_]nm
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jlipc^_ nb_cl ch ilg_^ ]ihm_hn il nb_cl j[lnc]cj[ncih ch [hs ]fchc][f nlc[f+ ?fchc][f nlc[fm [l_ ]ih^o]n_^ oh^_l jlini]ifm
^_n[cfcha) [giha inb_l nbcham) nb_ i d_]ncp_m i nb_ ]fchc][f nlc[f) ^imcha jli]_^ol_m) mo d_]n m_f_]ncih [h^ _r]fomcih
]lcn_lc[ [h^ nb_ j[l[g_n_lm ni _ om_^ ni gihcnil mo d_]n m[ _ns [h^ [mm_mm _ c][]s+ A[]b jlini]if) [h^ [hs
mo m_ko_hn [g_h^g_hnm ni nb_ jlini]if) gomn _ mo gcnn_^ ni nb_ B = [m j[ln i nb_ EJ + Bolnb_lgil_) _[]b
]fchc][f nlc[f gomn _ l_pc_q_^ [h^ [jjlip_^ s [h EN> il _[]b chmncnoncih [n qbc]b nb_ ]fchc][f nlc[f qcff _ ]ih^o]n_^
ni _hmol_ nb[n nb_ lcmem ni ch^cpc^o[fm j[lnc]cj[ncha ch nb_ ]fchc][f nlc[fm [l_ gchcgct_^ [h^ [l_ l_[mih[ f_ ch l_f[ncih
ni [hnc]cj[n_^ _h_ cnm+ Pb_ EN> gomn [fmi [jjlip_ nb_ ch ilg_^ ]ihm_hn ilg nb[n gomn _ jlipc^_^ ni _[]b ]fchc][f
nlc[f mo d_]n il bcm il b_l f_a[f l_jl_m_hn[ncp_ [h^ gomn gihcnil nb_ ]fchc][f nlc[f ohncf ]igjf_n_^+ Pb_l_ [fmi [l_
l_kocl_g_hnm aip_lhcha nb_ l_jilncha i ihaicha ]fchc][f nlc[fm [h^ ]igjf_n_^ ]fchc][f nlc[f l_mofnm ni jo fc] l_acmnlc_m+

= mjihmil qbi qcmb_m ni ]ih^o]n [ ]fchc][f nlc[f ionmc^_ i nb_ Qhcn_^ On[n_m g[s) on h__^ hin) i n[ch B =
[onbilct[ncih ni ]ih^o]n nb_ ]fchc][f nlc[f oh^_l [h EJ + E [ il_cah ]fchc][f nlc[f cm hin ]ih^o]n_^ oh^_l [h EJ ) nb_
mjihmil g[s mo gcn ^[n[ lig nb_ ]fchc][f nlc[f ni nb_ B = ch mojjiln i [h J =+ Pb_ B = qcff a_h_l[ffs []]_jn [
q_ff*^_mcah_^ [h^ q_ff*]ih^o]n_^ il_cah ]fchc][f nlc[f hin ]ih^o]n_^ oh^_l [h EJ c nb_ nlc[f q[m ]ih^o]n_^ ch
[]]il^[h]_ qcnb C?L [h^ CIL l_kocl_g_hnm) [h^ nb_ B = cm [ f_ ni p[fc^[n_ nb_ ^[n[ nblioab [h ihmcn_ chmj_]ncih)
c ^__g_^ h_]_mm[ls) [h^ nb_ jl[]nc]_ i g_^c]ch_ ch nb_ il_cah ]iohnls cm ]ihmcmn_hn qcnb nb_ Qhcn_^ On[n_m+

?fchc][f nlc[fm ch nb_ Qhcn_^ On[n_m a_h_l[ffs [l_ ]ih^o]n_^ ch nbl__ m_ko_hnc[f jb[m_m) ehiqh [m Lb[m_ .) Lb[m_ /
[h^ Lb[m_ 0) [h^ g[s ip_lf[j+

§ Lb[m_ . ]fchc][f nlc[fm a_h_l[ffs chpifp_ [ mg[ff hog _l i b_[fnbs pifohn__lm il ^cm_[m_*[ _]n_^ j[nc_hnm
qbi [l_ chcnc[ffs _rjim_^ ni [ mchaf_ ^im_ [h^ nb_h gofncjf_ ^im_m i nb_ ^loa ][h^c^[n_+ Pb_ jlcg[ls
joljim_ i nb_m_ ]fchc][f nlc[fm cm ni [mm_mm nb_ g_n[ ifcmg) jb[lg[]ifiac] []ncih) nif_l[ cfcns [h^ m[ _ns i
nb_ ^loa) nb_ mc^_ _ _]nm [mmi]c[n_^ qcnb ch]l_[mcha ^im_m) [h^ c jimmc f_ ni a[ch _[lfs _pc^_h]_ ih
_ _]ncp_h_mm+

§ Lb[m_ / ]fchc][f nlc[fm chpifp_ mno^c_m ch ^cm_[m_*[ _]n_^ j[nc_hnm ni ^_n_lgch_ nb_ ^im_ [h^ ^imcha
m]b_^of_ l_kocl_^ ni jli^o]_ nb_ ^_mcl_^ _h_ cnm+ =n nb_ m[g_ ncg_) m[ _ns [h^ olnb_l jb[lg[]iech_nc]
[h^ jb[lg[]i^sh[gc] ch ilg[ncih [l_ ]iff_]n_^) jimmc f_ [^p_lm_ _ _]nm [h^ m[ _ns lcmem [l_ c^_hnc c_^)
[h^ [ jl_fcgch[ls _p[fo[ncih i _ c][]s cm ]ih^o]n_^+

§ Lb[m_ 0 ]fchc][f nlc[fm a_h_l[ffs chpifp_ [ f[la_ hog _l i j[nc_hnm [n gofncjf_ mcn_m [h^ [l_ ^_mcah_^ ni
jlipc^_ nb_ ^[n[ h_]_mm[ls ni ^_gihmnl[n_ nb_ _ _]ncp_h_mm i nb_ jli^o]n il cnm chn_h^_^ om_) cnm m[ _ns ch
om_ [h^ ni _mn[ fcmb nb_ ip_l[ff _h_ cn,lcme l_f[ncihmbcj i nb_ jli^o]n [h^ jlipc^_ [h [^_ko[n_ [mcm il
jli^o]n [jjlip[f+ Pb_m_ nlc[fm g[s ch]fo^_ ]igj[lcmihm qcnb jf[]_ i [h^,il inb_l ]igj[l[nil nl_[ng_hnm+
Pb_ ^ol[ncih i nl_[ng_hn cm i n_h _rn_h^_^ ni gcgc] nb_ []no[f om_ i [ jli^o]n ^olcha g[le_ncha+

Limn*[jjlip[f nlc[fm) mig_ncg_m l_ _ll_^ ni [m Lb[m_ 1 ]fchc][f nlc[fm) [l_ ]ih^o]n_^ [ n_l chcnc[f g[le_ncha [jjlip[f+
Pb_m_ nlc[fm [l_ om_^ ni a[ch [^^cncih[f _rj_lc_h]_ lig nb_ nl_[ng_hn i j[nc_hnm ch nb_ chn_h^_^ nb_l[j_onc]
ch^c][ncih+ Eh ]_ln[ch chmn[h]_m) nb_ B = g[s g[h^[n_ nb_ j_l ilg[h]_ i Lb[m_ 1 ]fchc][f nlc[fm [m [ ]ih^cncih i
[jjlip[f i [h J =+

Llial_mm l_jilnm ^_n[cfcha nb_ l_mofnm i nb_ ]fchc][f nlc[fm) [giha inb_l ch ilg[ncih) gomn _ mo gcnn_^ [n f_[mn
[hho[ffs ni nb_ B =+ Pb_ mjihmil cm [fmi l_mjihmc f_ il mo gcnncha qlcnn_h EJ m[ _ns l_jilnm) ch]fo^cha l_jilnm i
m_lciom [h^ oh_rj_]n_^ momj_]n_^ [^p_lm_ _p_hnm) ch^cham lig inb_l mno^c_m moaa_mncha [ mcahc c][hn lcme ni
bog[hm _rjim_^ ni nb_ ^loa) ch^cham lig [hcg[f il RW R X n_mncha nb[n moaa_mn [ mcahc c][hn lcme il bog[h
mo d_]nm) [h^ [hs ]fchc][ffs mcahc c][hn ch]l_[m_ ch nb_ l[n_ i [ m_lciom momj_]n_^ [^p_lm_ l_[]ncih ip_l nb[n fcmn_^ ch
nb_ jlini]if il chp_mnca[nil li]bol_+

Lb[m_ .) Lb[m_ / [h^ Lb[m_ 0 ]fchc][f nlc[fm g[s hin _ ]igjf_n_^ mo]]_mm offs qcnbch [hs mj_]c c_^ j_lci^) c [n [ff+
Pb_ B = il nb_ mjihmil g[s momj_h^ il n_lgch[n_ [ ]fchc][f nlc[f [n [hs ncg_ ih p[lciom alioh^m) ch]fo^cha [ ch^cha
nb[n nb_ l_m_[l]b mo d_]nm il j[nc_hnm [l_ _cha _rjim_^ ni [h oh[]]_jn[ f_ b_[fnb lcme+ Ocgcf[lfs) [h EN> ][h
momj_h^ il n_lgch[n_ [jjlip[f i [ ]fchc][f nlc[f [n cnm chmncnoncih c nb_ ]fchc][f nlc[f cm hin _cha ]ih^o]n_^ ch
[]]il^[h]_ qcnb nb_ EN> m l_kocl_g_hnm il c nb_ ^loa b[m __h [mmi]c[n_^ qcnb oh_rj_]n_^ m_lciom b[lg ni
j[nc_hnm+ =^^cncih[ffs) mig_ ]fchc][f nlc[fm [l_ ip_lm__h s [h ch^_j_h^_hn alioj i ko[fc c_^ _rj_lnm ila[hct_^ s
nb_ ]fchc][f nlc[f mjihmil) ehiqh [m [ ^[n[ m[ _ns gihcnilcha i[l^ il ]iggcnn__+ Pbcm alioj jlipc^_m [onbilct[ncih
il qb_nb_l [ nlc[f g[s gip_ ilq[l^ [n ^_mcah[n_^ ]b_]ejichnm [m_^ ih []]_mm ni ]_ln[ch ^[n[ lig nb_ nlc[f+
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?ih]oll_hn qcnb ]fchc][f nlc[fm) ]igj[hc_m omo[ffs ]igjf_n_ [^^cncih[f [hcg[f m[ _ns mno^c_m [h^ [fmi gomn ^_p_fij
[^^cncih[f ch ilg[ncih [ ion nb_ ]b_gcmnls [h^ jbsmc][f ]b[l[]n_lcmnc]m i nb_ ^loa [m q_ff [m ch[fct_ [ jli]_mm il
g[ho []nolcha nb_ jli^o]n ch ]igg_l]c[f ko[hncnc_m ch []]il^[h]_ qcnb ]CIL l_kocl_g_hnm+ Pb_ g[ho []nolcha
jli]_mm) [m j_l ilg_^ s nb_ g[ho []nolcha []cfcns) gomn _ ][j[ f_ i ]ihmcmn_hnfs jli^o]cha ko[fcns [n]b_m i
iol ^loa ][h^c^[n_m+ =^^cncih[ffs) [jjlijlc[n_ j[]e[acha gomn _ m_f_]n_^ [h^ n_mn_^) [h^ mn[ cfcns mno^c_m gomn _
]ih^o]n_^ ni ^_gihmnl[n_ nb[n iol ^loa ][h^c^[n_m ^i hin oh^_lai oh[]]_jn[ f_ ^_n_lcil[ncih ip_l nb_cl f[ _f_^
mb_f fc _+

=41 AL PL ? V L

Biffiqcha ]igjf_ncih i nb_ ]fchc][f nlc[fm) ^[n[ cm [h[fst_^ ni [mm_mm qb_nb_l nb_ chp_mnca[ncih[f jli^o]n cm m[ _ [h^
_ _]ncp_ il nb_ jlijim_^ ch^c][n_^ om_ il om_m+ Pb_ l_mofnm i jl_]fchc][f mno^c_m [h^ ]fchc][f nlc[fm [l_ nb_h
mo gcnn_^ ni nb_ B = [m j[ln i [h J =) [fiha qcnb jlijim_^ f[ _fcha) ]b_gcmnls) [h^ g[ho []nolcha ch ilg[ncih ni
_hmol_ jli^o]n ko[fcns [h^ inb_l l_f_p[hn ^[n[+ Eh mbiln) nb_ J = cm [ l_ko_mn il [jjlip[f ni g[le_n nb_ ^loa ch nb_
Qhcn_^ On[n_m il ih_ il gil_ mj_]c c_^ ch^c][ncihm [h^ gomn ]ihn[ch jlii i m[ _ns [h^ _ c][]s il [ ^loa+

Pb_ [jjfc][ncih gomn ch]fo^_ inb h_a[ncp_ [h^ [g caoiom l_mofnm i jl_]fchc][f mno^c_m [h^ ]fchc][f nlc[fm) [m q_ff [m
jimcncp_ ch^cham+ [n[ g[s ]ig_ lig ]igj[hs*mjihmil_^ ]fchc][f nlc[fm chn_h^_^ ni n_mn nb_ m[ _ns [h^ _ c][]s i [
jli^o]n m om_ il lig [ hog _l i [fn_lh[ncp_ miol]_m) ch]fo^cha mno^c_m chcnc[n_^ s chp_mnca[nilm+ Pi mojjiln
g[le_ncha [jjlip[f) nb_ ^[n[ mo gcnn_^ gomn _ mo c]c_hn ch ko[fcns [h^ ko[hncns ni _mn[ fcmb nb_ m[ _ns [h^ _ c][]s
i nb_ chp_mnca[ncih[f jli^o]n ni nb_ m[ncm []ncih i nb_ B =+ B = [jjlip[f i [h J =gomn _ i n[ch_^ _ il_ [
^loa g[s _ f_a[ffs g[le_n_^ ch nb_ Qhcn_^ On[n_m+

Qh^_l nb_ Ll_m]lcjncih loa Qm_l B__ =]n) il L QB=) [m [g_h^_^) _[]b J =gomn _ []]igj[hc_^ s [ om_l __+
B = [^domnm nb_ L QB= om_l __m ih [h [hho[f [mcm+ L QB= [fmi cgjim_m [h [hho[f jlial[g __ il _[]b
g[le_n_^ bog[h ^loa+ B__ q[cp_lm il l_^o]ncihm [l_ [p[cf[ f_ ch ]_ln[ch ]cl]ogmn[h]_m) ch]fo^cha [ q[cp_l i nb_
[jjfc][ncih __ il nb_ clmn [jjfc][ncih cf_^ s [ mg[ff omch_mm+ =^^cncih[ffs) hi om_l __m [l_ [mm_mm_^ ih J =m il
jli^o]nm ^_mcah[n_^ [m iljb[h ^loam) ohf_mm nb_ jli^o]n [fmi ch]fo^_m [ hih*iljb[h ch^c][ncih+

Pb_ B = l_pc_qm [ff mo gcnn_^ J =m _ il_ cn []]_jnm nb_g il cfcha [h^ g[s l_ko_mn [^^cncih[f ch ilg[ncih l[nb_l
nb[h []]_jncha nb_ J = il cfcha+ Pb_ B = gomn g[e_ [ ^_]cmcih ih []]_jncha [h J = il cfcha qcnbch 3- ^[sm i
l_]_cjn+ Kh]_ nb_ mo gcmmcih cm []]_jn_^ il cfcha) nb_ B = _achm [h ch*^_jnb l_pc_q i nb_ J =+ Qh^_l nb_ ai[fm
[h^ jifc]c_m [al__^ ni s nb_ B = oh^_l L QB=) nb_ B = b[m n_h gihnbm) lig nb_ cfcha ^[n_) ch qbc]b ni ]igjf_n_
cnm chcnc[f l_pc_q i [ h_q gif_]of[l*_hncns J = [h^ l_mjih^ ni nb_ [jjfc][hn) [h^ mcr gihnbm lig nb_ cfcha ^[n_ i [
h_q gif_]of[l*_hncns J = ^_mcah[n_^ il jlcilcns l_pc_q+ Pb_ B = ^i_m hin [fq[sm g__n cnm L QB= ai[f ^[n_m il
mn[h^[l^ [h^ jlcilcns J =m) [h^ nb_ l_pc_q jli]_mm cm i n_h _rn_h^_^ s B = l_ko_mnm il [^^cncih[f ch ilg[ncih il
]f[lc c][ncih+

>_ il_ [jjlipcha [h J =) nb_ B = qcff ]ih^o]n [ jl_*[jjlip[f chmj_]ncih i nb_ g[ho []nolcha []cfcnc_m il nb_ h_q
jli^o]n ni ^_n_lgch_ qb_nb_l nb_s ]igjfs qcnb ]CIL l_kocl_g_hnm+ Pb_ B = qcff hin [jjlip_ nb_ jli^o]n ohf_mm cn
^_n_lgch_m nb[n nb_ g[ho []nolcha jli]_mm_m [h^ []cfcnc_m [l_ ch ]igjfc[h]_ qcnb ]CIL l_kocl_g_hnm [h^
[^_ko[n_ ni [mmol_ ]ihmcmn_hn jli^o]ncih i nb_ jli^o]n qcnbch l_kocl_^ mj_]c c][ncihm+ Pb_ B = [fmi g[s [o^cn ^[n[
lig ]fchc][f nlc[fm ni _hmol_ ]igjfc[h]_ qcnb C?L l_kocl_g_hnm+ =^^cncih[ffs) nb_ B = g[s l_ _l [jjfc][ncihm il
hip_f ^loa jli^o]nm il ^loa jli^o]nm qbc]b jl_m_hn ^c c]ofn ko_mncihm i m[ _ns il _ c][]s ni [h [^pcmils ]iggcnn__)
nsjc][ffs [ j[h_f nb[n ch]fo^_m ]fchc]c[hm [h^ inb_l _rj_lnm) il l_pc_q) _p[fo[ncih [h^ [ l_]igg_h^[ncih [m ni
qb_nb_l nb_ [jjfc][ncih mbiof^ _ [jjlip_^ [h^ oh^_l qb[n ]ih^cncihm) c [hs+ Pb_ B = cm hin ioh^ s
l_]igg_h^[ncihm i [h [^pcmils ]iggcnn__) on cn ]ihmc^_lm mo]b l_]igg_h^[ncihm qb_h g[echa ^_]cmcihm ih
[jjlip[f+ Pb_ B = fce_fs qcff l_[h[fst_ nb_ ]fchc][f nlc[f ^[n[) qbc]b ]iof^ l_mofn ch _rn_hmcp_ ^cm]ommcihm _nq__h
nb_ B = [h^ nb_ [jjfc][hn ^olcha nb_ l_pc_q jli]_mm+ = n_l nb_ B = _p[fo[n_m [h J =) cn qcff cmmo_ [h [jjlip[f
f_nn_l il [ ?igjf_n_ N_mjihm_ H_nn_l+ =h [jjlip[f f_nn_l [onbilct_m ]igg_l]c[f g[le_ncha i nb_ ^loa qcnb mj_]c c]
jl_m]lc cha ch ilg[ncih il mj_]c c] ch^c][ncihm+ = ?igjf_n_ N_mjihm_ H_nn_l ch^c][n_m nb[n nb_ l_pc_q ]s]f_ i nb_
[jjfc][ncih cm ]igjf_n_) [h^ nb_ [jjfc][ncih qcff hin _ [jjlip_^ ch cnm jl_m_hn ilg+ = ?igjf_n_ N_mjihm_ H_nn_l
omo[ffs ^_m]lc _m [ff i nb_ mj_]c c] ^_ c]c_h]c_m ch nb_ J = c^_hnc c_^ s nb_ B =+ Pb_ ?igjf_n_ N_mjihm_ H_nn_l
g[s l_kocl_ [^^cncih[f ]fchc][f ^[n[) [^^cncih[f jcpin[f Lb[m_ 0 ]fchc][f nlc[f%m& [h^,il inb_l mcahc c][hn [h^ ncg_*
]ihmogcha l_kocl_g_hnm l_f[n_^ ni ]fchc][f nlc[fm) jl_]fchc][f mno^c_m [h^,il g[ho []nolcha+ E [ ?igjf_n_ N_mjihm_
H_nn_l cm cmmo_^) nb_ [jjfc][hn g[s _cnb_l l_mo gcn nb_ J =) [^^l_mmcha [ff i nb_ ^_ c]c_h]c_m c^_hnc c_^ ch nb_ f_nn_l)
il qcnb^l[q nb_ [jjfc][ncih+ Ap_h c mo]b ^[n[ [h^ ch ilg[ncih [l_ mo gcnn_^) nb_ B = g[s ^_]c^_ nb[n nb_ J =
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^i_m hin m[ncm s nb_ ]lcn_lc[ il [jjlip[f+ [n[ i n[ch_^ lig ]fchc][f nlc[fm [l_ hin [fq[sm ]ih]fomcp_ [h^ nb_ B =
g[s chn_ljl_n ^[n[ ^c _l_hnfs nb[h q_ chn_ljl_n nb_ m[g_ ^[n[+

Qh^_l nb_ L_^c[nlc] N_m_[l]b Akocns =]n) il LNA=) J =m il mojjf_g_hnm ni J =m gomn ]ihn[ch ^[n[ ni [mm_mm nb_
m[ _ns [h^ _ _]ncp_h_mm i nb_ ^loa il nb_ ]f[cg_^ ch^c][ncihm ch [ff l_f_p[hn j_^c[nlc] mo jijof[ncihm [h^ ni
mojjiln ^imcha [h^ [^gchcmnl[ncih il _[]b j_^c[nlc] mo jijof[ncih il qbc]b nb_ ^loa cm m[ _ [h^ _ _]ncp_+ Pb_ B =
g[s al[hn off il j[lnc[f q[cp_lm) il ^_ _ll[fm) il mo gcmmcih i ^[n[+

Pb_ >_mn Lb[lg[]_onc][fm il ?bcf^l_h =]n) il >L?=) jlipc^_m J = bif^_lm [ mcr*gihnb _rn_hmcih i [hs _r]fomcpcns
j[n_hn il hih*j[n_hn il [ ^loa c ]_ln[ch ]ih^cncihm [l_ g_n+ ?ih^cncihm il _r]fomcpcns ch]fo^_ nb_ B =m

^_n_lgch[ncih nb[n ch ilg[ncih l_f[ncha ni nb_ om_ i [ h_q ^loa ch nb_ j_^c[nlc] jijof[ncih g[s jli^o]_ b_[fnb
_h_ cnm ch nb[n jijof[ncih) nb_ B = g[echa [ qlcnn_h l_ko_mn il j_^c[nlc] mno^c_m [h^ nb_ [jjfc][hn [al__cha ni

j_l ilg) [h^ l_jilncha ih) nb_ l_ko_mn_^ mno^c_m qcnbch nb_ mn[nonils ncg_ l[g_+ =jjfc][ncihm oh^_l nb_ >L?= [l_
nl_[n_^ [m jlcilcns [jjfc][ncihm) qcnb [ff i nb_ _h_ cnm nb[n ^_mcah[ncih ]ih _lm+

WOHU 4 N

Qh^_l nb_ Kljb[h loa =]n) nb_ B = g[s al[hn [h iljb[h ^_mcah[ncih ni [ ^loa il cifiac][f jli^o]n chn_h^_^ ni
nl_[n [ l[l_ ^cm_[m_ il ]ih^cncih) qbc]b cm a_h_l[ffs [ ^cm_[m_ il ]ih^cncih nb[n [ _]nm _q_l nb[h /--)---
ch^cpc^o[fm ch nb_ Qhcn_^ On[n_m) il gil_ nb[h /--)--- ch^cpc^o[fm ch nb_ Qhcn_^ On[n_m [h^ il qbc]b nb_l_ cm hi
l_[mih[ f_ _rj_]n[ncih nb[n nb_ ]imn i ^_p_fijcha [h^ g[echa nb_ jli^o]n [p[cf[ f_ ch nb_ Qhcn_^ On[n_m il nbcm
nsj_ i ^cm_[m_ il ]ih^cncih qcff _ l_]ip_l_^ lig m[f_m i nb_ jli^o]n+

Kljb[h ^loa ^_mcah[ncih gomn _ l_ko_mn_^ _ il_ mo gcnncha [h J =+ = n_l nb_ B = al[hnm iljb[h ^loa
^_mcah[ncih) nb_ c^_hncns i nb_ nb_l[j_onc] [a_hn [h^ cnm jin_hnc[f iljb[h om_ [l_ ^cm]fim_^ jo fc]fs s nb_ B =+
Kljb[h ^loa ^_mcah[ncih ^i_m hin ]ihp_s [hs [^p[hn[a_ ch il mbiln_h nb_ ^ol[ncih i nb_ l_aof[nils l_pc_q [h^
[jjlip[f jli]_mm+

E [ jli^o]n nb[n b[m iljb[h ^_mcah[ncih mo m_ko_hnfs l_]_cp_m nb_ clmn B = [jjlip[f il nb_ ^cm_[m_ il ]ih^cncih
il qbc]b cn b[m mo]b ^_mcah[ncih) nb_ jli^o]n cm _hncnf_^ ni iljb[h ^loa _r]fomcpcns) qbc]b g_[hm nb[n nb_ B = g[s
hin [jjlip_ [hs inb_l [jjfc][ncihm ni g[le_n nb_ m[g_ ^loa il nb_ m[g_ ch^c][ncih il m_p_h s_[lm lig nb_ ^[n_ i
mo]b [jjlip[f) _r]_jn ch fcgcn_^ ]cl]ogmn[h]_m) mo]b [m [ mbiqcha i ]fchc][f moj_lcilcns ni nb_ jli^o]n qcnb iljb[h
_r]fomcpcns s g_[hm i al_[n_l _ _]ncp_h_mm) al_[n_l m[ _ns) il jlipc^cha [ g[dil ]ihnlc oncih ni j[nc_hn ][l_ il ch
chmn[h]_m i ^loa mojjfs cmmo_m+ Diq_p_l) ]igj_ncnilm g[s l_]_cp_ [jjlip[f i _cnb_l [ ^c _l_hn jli^o]n il nb_
m[g_ ch^c][ncih il nb_ m[g_ jli^o]n il [ ^c _l_hn ch^c][ncih on nb[n ]iof^ _ om_^ i *f[ _f ch nb_ iljb[h
ch^c][ncih+ Kljb[h ^loa _r]fomcpcns [fmi ]iof^ fi]e nb_ [jjlip[f i ih_ i iol jli^o]nm il m_p_h s_[lm c [
]igj_ncnil i n[chm [jjlip[f _ il_ q_ ^i il nb_ m[g_ jli^o]n) [m ^_ ch_^ s nb_ B =) il nb_ m[g_ ch^c][ncih q_
[l_ m__echa [jjlip[f) il c [ ^loa ][h^c^[n_ cm ^_n_lgch_^ ni _ ]ihn[ch_^ qcnbch nb_ m]ij_ i nb_ ]igj_ncnil m
jli^o]n il nb_ m[g_ ch^c][ncih+ E ih_ i iol jli^o]nm ^_mcah[n_^ [m [h iljb[h ^loa l_]_cp_m g[le_ncha [jjlip[f
il [h ch^c][ncih li[^_l nb[h nb[n qbc]b cm ^_mcah[n_^) cn g[s hin _ _hncnf_^ ni iljb[h ^loa _r]fomcpcns+ Kljb[h
^loa mn[nom ch nb_ Aolij_[h Qhcih b[m mcgcf[l) on hin c^_hnc][f) l_kocl_g_hnm [h^ _h_ cnm+

WLKP LK 4L LSVWTLU HUK AL PL ? VN HT

Pb_ B = b[m [ [mn nl[]e jlial[g nb[n cm chn_h^_^ ni _rj_^cn_ il []cfcn[n_ nb_ jli]_mm il l_pc_qcha h_q ^loam nb[n
g__n ]_ln[ch ]lcn_lc[+ Oj_]c c][ffs) h_q ^loam [l_ _fcac f_ il [mn nl[]e ^_mcah[ncih c nb_s [l_ chn_h^_^ ni nl_[n [
m_lciom il fc _*nbl_[n_hcha ]ih^cncih [h^ jl_]fchc][f il ]fchc][f ^[n[ ^_gihmnl[n_ nb_ jin_hnc[f ni [^^l_mm ohg_n
g_^c][f h__^m il nb_ ]ih^cncih+ B[mn nl[]e ^_mcah[ncih [jjfc_m ni inb nb_ jli^o]n [h^ nb_ mj_]c c] ch^c][ncih il
qbc]b cn cm _cha mno^c_^+ Pb_ mjihmil ][h l_ko_mn nb_ B = ni ^_mcah[n_ nb_ jli^o]n il [mn nl[]e mn[nom [hs ncg_
_ il_ l_]_cpcha J = [jjlip[f) on c^_[ffs hi f[n_l nb[h nb_ jl_*J = g__ncha qcnb nb_ B =+

=hs jli^o]n mo gcnn_^ ni nb_ B = il g[le_ncha) ch]fo^cha oh^_l [ [mn nl[]e jlial[g) g[s _ _fcac f_ il inb_l
nsj_m i B = jlial[gm chn_h^_^ ni _rj_^cn_ ^_p_fijg_hn [h^ l_pc_q) mo]b [m jlcilcns l_pc_q [h^ []]_f_l[n_^
[jjlip[f+ =hs jli^o]n cm _fcac f_ il jlcilcns l_pc_q c cn nl_[nm [ m_lciom il fc _*nbl_[n_hcha ]ih^cncih [h^) c [jjlip_^)
qiof^ jlipc^_ [ mcahc c][hn cgjlip_g_hn ch m[ _ns [h^ _ _]ncp_h_mm ]igj[l_^ ni [p[cf[ f_ nb_l[jc_m+

= jli^o]n g[s [fmi _ _fcac f_ il []]_f_l[n_^ [jjlip[f) c cn nl_[nm [ m_lciom il fc _*nbl_[n_hcha ]ih^cncih [h^
a_h_l[ffs jlipc^_m [ g_[hcha of [^p[hn[a_ ip_l [p[cf[ f_ nb_l[jc_m+ Eh [^^cncih) cn gomn ^_gihmnl[n_ [h _ _]n ih [
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mollia[n_ _h^jichn nb[n cm l_[mih[ fs fce_fs ni jl_^c]n ]fchc][f _h_ cn il ih [ ]fchc][f _h^jichn nb[n ][h _ g_[mol_^
_[lfc_l nb[h cll_p_lmc f_ gil c^cns il giln[fcns) il EII) qbc]b cm l_[mih[ fs fce_fs ni jl_^c]n [h _ _]n ih EII il inb_l
]fchc][f _h_ cn+ =m [ ]ih^cncih i [jjlip[f) nb_ B = g[s l_kocl_ nb[n [ mjihmil i [ ^loa l_]_cpcha []]_f_l[n_^
[jjlip[f j_l ilg [^_ko[n_ [h^ q_ff*]ihnliff_^ jimn*g[le_ncha ]fchc][f nlc[fm+ B = g[s qcnb^l[q ^loa [jjlip[f il
l_kocl_ ]b[ha_m ni nb_ f[ _f_^ ch^c][ncih i nb_ ^loa c ]ih clg[nils jimn*g[le_n nlc[fm [cf ni p_lc s ]fchc][f _h_ cn il
^i hin ^_gihmnl[n_ mo c]c_hn ]fchc][f _h_ cn ni domnc s nb_ lcmem [mmi]c[n_^ qcnb nb_ ^loa+ E nb_ B = ]ih]fo^_m nb[n [
^loa mbiqh ni _ _ _]ncp_ ][h _ m[ _fs om_^ ihfs c ^cmnlc oncih il om_ cm l_mnlc]n_^) cn g[s l_kocl_ mo]b jimn*
g[le_ncha l_mnlc]ncihm [m cn ^__gm h_]_mm[ls ni [mmol_ m[ _ om_ i nb_ jli^o]n+

=^^cncih[ffs) [ ^loa g[s _ _fcac f_ il ^_mcah[ncih [m [ l_[enblioab nb_l[js c nb_ jli^o]n cm chn_h^_^) [fih_ il ch
]ig ch[ncih qcnb ih_ il gil_ inb_l ^loam il cifiac]m) ni nl_[n [ m_lciom il fc _*nbl_[n_hcha ]ih^cncih [h^ jl_fcgch[ls
]fchc][f _pc^_h]_ ch^c][n_m nb[n nb_ jli^o]n g[s ^_gihmnl[n_ mo mn[hnc[f cgjlip_g_hn ip_l ]oll_hnfs [jjlip_^
nb_l[jc_m ih ih_ il gil_ ]fchc][ffs mcahc c][hn _h^jichnm+ Pb_ _h_ cnm i l_[enblioab nb_l[js ^_mcah[ncih ch]fo^_
nb_ m[g_ _h_ cnm [m [mn nl[]e ^_mcah[ncih) jfom chn_hmcp_ aoc^[h]_ lig nb_ B = ni _hmol_ [h _ c]c_hn ^loa
^_p_fijg_hn jlial[g+ B[mn nl[]e ^_mcah[ncih) jlcilcns l_pc_q) []]_f_l[n_^ [jjlip[f [h^ l_[enblioab nb_l[js
^_mcah[ncihm ^i hin ]b[ha_ nb_ mn[h^[l^m il [jjlip[f) on g[s _rj_^cn_ nb_ ^_p_fijg_hn il [jjlip[f jli]_mm+

?V HWW V HS ALX P LTLU

Biffiqcha [jjlip[f i [ h_q jli^o]n) nb_ g[ho []nol_l [h^ nb_ [jjlip_^ jli^o]n [l_ mo d_]n ni ]ihnchocha
l_aof[ncih s nb_ B =) ch]fo^cha) [giha inb_l nbcham) gihcnilcha [h^ l_]il^*e__jcha l_kocl_g_hnm) l_kocl_g_hnm ni
l_jiln [^p_lm_ _p_hnm [h^ ]igjfs qcnb jligincih [h^ [^p_lncmcha l_kocl_g_hnm) qbc]b ch]fo^_ l_mnlc]ncihm ih
jligincha ^loam il oh[jjlip_^ om_m il j[nc_hn jijof[ncihm) ehiqh [m i *f[ _f jligincih) [h^ fcgcn[ncihm ih
ch^omnls*mjihmil_^ m]c_hnc c] [h^ _^o][ncih[f []ncpcnc_m+ =fnbioab jbsmc]c[hm g[s jl_m]lc _ f_a[ffs [p[cf[ f_ ^loam
il i *f[ _f om_m) g[ho []nol_lm g[s hin g[le_n il jligin_ mo]b om_m+ Ll_m]lcjncih ^loa jligincih[f g[n_lc[fm
gomn _ mo gcnn_^ ni nb_ B = ch ]ihdoh]ncih qcnb nb_cl clmn om_+ Bolnb_l) c nb_l_ [l_ [hs gi^c c][ncihm ni nb_ ^loa)
ch]fo^cha ]b[ha_m ch ch^c][ncihm) f[ _fcha) il g[ho []nolcha jli]_mm_m il []cfcnc_m) nb_ [jjfc][hn g[s _ l_kocl_^ ni
mo gcn [h^ i n[ch B = [jjlip[f i [ h_q J = il J = mojjf_g_hn) qbc]b g[s l_kocl_ nb_ ^_p_fijg_hn i
[^^cncih[f ^[n[ il jl_]fchc][f mno^c_m [h^ ]fchc][f nlc[fm+

Pb_ B = g[s [fmi jf[]_ inb_l ]ih^cncihm ih [jjlip[fm ch]fo^cha nb_ l_kocl_g_hn il NAIO) ni [mmol_ nb_ m[ _ om_
i nb_ jli^o]n+ = NAIO ]iof^ ch]fo^_ g_^c][ncih aoc^_m) jbsmc]c[h ]iggohc][ncih jf[hm il _f_g_hnm ni [mmol_ m[ _
om_) mo]b [m l_mnlc]n_^ ^cmnlc oncih g_nbi^m) j[nc_hn l_acmnlc_m [h^ inb_l lcme gchcgct[ncih niifm+ =hs i nb_m_
fcgcn[ncihm ih [jjlip[f il g[le_ncha ]iof^ l_mnlc]n nb_ ]igg_l]c[f jligincih) ^cmnlc oncih) jl_m]lcjncih il ^cmj_hmcha
i jli^o]nm+ Lli^o]n [jjlip[fm g[s _ qcnb^l[qh il hih*]igjfc[h]_ qcnb l_aof[nils mn[h^[l^m il c jli f_gm i]]ol
iffiqcha chcnc[f g[le_ncha+

B = l_aof[ncihm l_kocl_ nb[n jli^o]nm _ g[ho []nol_^ ch mj_]c c] [jjlip_^ []cfcnc_m [h^ ch []]il^[h]_ qcnb ]CIL
l_aof[ncihm+ I[ho []nol_lm gomn ]igjfs qcnb ]CIL l_aof[ncihm nb[n l_kocl_) [giha inb_l nbcham) ko[fcns ]ihnlif [h^
ko[fcns [mmol[h]_) nb_ g[chn_h[h]_ i l_]il^m [h^ ^i]og_hn[ncih) [h^ nb_ i fca[ncih ni chp_mnca[n_ [h^ ]ill_]n [hs
^_pc[ncihm lig ]CIL+ I[ho []nol_lm [h^ inb_l _hncnc_m chpifp_^ ch nb_ g[ho []nol_ [h^ ^cmnlc oncih i [jjlip_^
^loam [l_ l_kocl_^ ni l_acmn_l nb_cl _mn[ fcmbg_hnm qcnb nb_ B = [h^ ]_ln[ch mn[n_ [a_h]c_m) [h^ [l_ mo d_]n ni
j_lci^c] oh[hhioh]_^ chmj_]ncihm s nb_ B = [h^ ]_ln[ch mn[n_ [a_h]c_m il ]igjfc[h]_ qcnb ]CIL l_kocl_g_hnm
[h^ inb_l f[qm+ =]]il^chafs) g[ho []nol_lm gomn ]ihncho_ ni _rj_h^ ncg_) gih_s [h^ _ iln ch nb_ [l_[ i
jli^o]ncih [h^ ko[fcns ]ihnlif ni g[chn[ch ]CIL ]igjfc[h]_+ Pb_ ^cm]ip_ls i pcif[ncp_ ]ih^cncihm) ch]fo^cha [cfol_
ni ]ih ilg ni ]CIL l_aof[ncihm) ]iof^ l_mofn ch _h il]_g_hn []ncihm) [h^ nb_ ^cm]ip_ls i jli f_gm qcnb [ jli^o]n
[ n_l [jjlip[f g[s l_mofn ch l_mnlc]ncihm ih [ jli^o]n) cnm g[ho []nol_l il nb_ J = bif^_l) ch]fo^cha l_][ffm+

Pb_ B = g[s qcnb^l[q [jjlip[f c ]igjfc[h]_ qcnb l_aof[nils l_kocl_g_hnm [h^ mn[h^[l^m cm hin g[chn[ch_^ il c
jli f_gm i]]ol [ n_l nb_ jli^o]n l_[]b_m nb_ g[le_n+ H[n_l ^cm]ip_ls i jl_pciomfs ohehiqh jli f_gm qcnb [
jli^o]n) ch]fo^cha [^p_lm_ _p_hnm i oh[hnc]cj[n_^ m_p_lcns il l_ko_h]s) il qcnb g[ho []nolcha jli]_mm_m) il [cfol_
ni ]igjfs qcnb l_aof[nils l_kocl_g_hnm) g[s l_mofn ch l_pcmcihm ni nb_ [jjlip_^ f[ _fcha ni [^^ h_q m[ _ns
ch ilg[ncih8 cgjimcncih i jimn*g[le_n mno^c_m il ]fchc][f mno^c_m ni [mm_mm h_q m[ _ns lcmem il cgjimcncih i
^cmnlc oncih l_mnlc]ncihm il inb_l l_mnlc]ncihm oh^_l [ NAIO jlial[g+ Knb_l jin_hnc[f ]ihm_ko_h]_m ch]fo^_) [giha
inb_l nbcham7

§ l_mnlc]ncihm ih nb_ g[le_ncha il g[ho []nolcha i nb_ jli^o]n) ]igjf_n_ qcnb^l[q[f i nb_ jli^o]n lig nb_
g[le_n) il jli^o]n l_][ffm8
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§ ch_m) q[lhcha f_nn_lm) il bif^m ih jimn*[jjlip[f ]fchc][f mno^c_m8

§ l_ om[f i nb_ B = ni [jjlip_ j_h^cha [jjfc][ncihm il mojjf_g_hnm ni [jjlip_^ [jjfc][ncihm8

§ momj_hmcih il l_pi][ncih i jli^o]n [jjlip[fm8

§ jli^o]n m_ctol_ il ^_n_hncih8

§ l_ om[f ni j_lgcn nb_ cgjiln il _rjiln i jli^o]nm8 il

§ chdoh]ncihm il nb_ cgjimcncih i ]cpcf il ]lcgch[f j_h[fnc_m+

Pb_ B = mnlc]nfs l_aof[n_m g[le_ncha) f[ _fcha) [^p_lncmcha [h^ jligincih i jli^o]nm nb[n [l_ jf[]_^ ih nb_ g[le_n+
loam g[s _ jligin_^ ihfs il nb_ [jjlip_^ ch^c][ncihm [h^ ch []]il^[h]_ qcnb nb_ jlipcmcihm i nb_ [jjlip_^

f[ _f+ Pb_ B = [h^ inb_l [a_h]c_m []ncp_fs _h il]_ nb_ f[qm [h^ l_aof[ncihm jlibc cncha nb_ jligincih i i *f[ _f
om_m) [h^ [ ]igj[hs nb[n cm ioh^ ni b[p_ cgjlij_lfs jligin_^ i *f[ _f om_m g[s _ mo d_]n ni mcahc c][hn fc[ cfcns+

641 ALN SH PVU VM 3VTWHUPVU 4PHNUV P

O[ _ [h^ _ _]ncp_ om_ i [ nb_l[j_onc] jli^o]n g[s l_fs ojih [h RW R X ]igj[hcih ^c[ahimnc] il om_ ch m_f_]ncha
nb_ j[nc_hnm nb[n qcff _ gil_ fce_fs ni l_mjih^ ni nb[n nb_l[js+ E [h RW R X ^c[ahimnc] cm _mm_hnc[f ni nb_ m[ _ [h^
_ _]ncp_ om_ i nb_ nb_l[j_onc] jli^o]n [h^ c nb_ g[ho []nol_l qcmb_m ni g[le_n il ^cmnlc on_ mo]b ^c[ahimnc] il
om_ [m [ ]igj[hcih ^c[ahimnc]) nb_h nb_ B = qcff l_kocl_ m_j[l[n_ [jjlip[f il ]f_[l[h]_ i nb_ ^c[ahimnc] [m [
]igj[hcih ^c[ahimnc] ni nb_ nb_l[j_onc] jli^o]n+ =]]il^cha ni B = aoc^[h]_) [h oh[jjlip_^ il oh]f_[l_^
]igj[hcih ^c[ahimnc] ^_pc]_ om_^ ni g[e_ nl_[ng_hn ^_]cmcihm ch ]fchc][f nlc[fm i [ ^loa a_h_l[ffs qcff _
]ihmc^_l_^ [h chp_mnca[ncih[f g_^c][f ^_pc]_ ohf_mm cn cm _gjfis_^ il [h chn_h^_^ om_ il qbc]b nb_ ^_pc]_ cm
[fl_[^s [jjlip_^ il ]f_[l_^+ E om_^ ni g[e_ ]lcnc][f nl_[ng_hn ^_]cmcihm) mo]b [m j[nc_hn m_f_]ncih) nb_ ^c[ahimnc]
^_pc]_ a_h_l[ffs qcff _ ]ihmc^_l_^ [ mcahc c][hn lcme ^_pc]_ oh^_l nb_ B =m Ehp_mnca[ncih[f _pc]_ Ar_gjncih) il
E A) l_aof[ncihm+ Pb_ mjihmil i nb_ ^c[ahimnc] ^_pc]_ qcff _ l_kocl_^ ni ]igjfs qcnb nb_ E A l_aof[ncihm il ]fchc][f
mno^c_m chpifpcha nb_ chp_mnca[ncih[f ^c[ahimnc] ^_pc]_+ =]]il^cha ni nb_ aoc^[h]_) c [ ^c[ahimnc] ^_pc]_ [h^ [ ^loa
[l_ ni _ mno^c_^ nia_nb_l ni mojjiln nb_cl l_mj_]ncp_ [jjlip[fm) inb jli^o]nm ][h _ mno^c_^ ch nb_ m[g_ ]fchc][f
nlc[f) c nb_ nlc[f g__nm inb nb_ l_kocl_g_hnm i nb_ E A l_aof[ncihm [h^ nb_ EJ l_aof[ncihm+ Pb_ aoc^[h]_ jlipc^_m
nb[n ^_j_h^cha ih nb_ ^_n[cfm i nb_ ]fchc][f nlc[f jlini]if) nb_ chp_mnca[ncih[f jli^o]n%m&) [h^ mo d_]nm chpifp_^) [
mjihmil g[s m__e ni mo gcn [h E A [fih_ %_+a+) c nb_ ^loa b[m [fl_[^s __h [jjlip_^ s B = [h^ cm om_^
]ihmcmn_hn qcnb cnm [jjlip_^ f[ _fcha&) il inb [h EJ [h^ [h E A+

Lolmocha B = [jjlip[f,]f_[l[h]_ i [h RW R X ]igj[hcih ^c[ahimnc] qiof^ l_kocl_ _cnb_l [ jl_*g[le_n hinc c][ncih)
[fmi ][ff_^ 2.-%e& ]f_[l[h]_) il [ jl_*g[le_n [jjlip[f) il LI=) il [ ^_ hipi ]f[mmc c][ncih il nb[n ^c[ahimnc]+ Pb_
l_pc_q i ]igj[hcih ^c[ahimnc]m chpifp_m ]iil^ch[ncih i l_pc_q qcnb nb_ B =m ?_hn_l il _pc]_m [h^ N[^cifiac][f
D_[fnb+

,( T" LUNJ JWLN Y XLN

Pi i n[ch 2.-%e& ]f_[l[h]_) [ jl_*g[le_n hinc c][ncih cm mo gcnn_^ ni nb_ B = ^_gihmnl[ncha nb[n nb_ jlijim_^
^_pc]_ cm mo mn[hnc[ffs _kocp[f_hn ni [ jl_pciomfs ]f_[l_^ 2.-%e& ^_pc]_ il [ ^_pc]_ nb[n q[m ch ]igg_l]c[f
^cmnlc oncih _ il_ I[s /5) .643 il qbc]b nb_ B = b[m hin s_n l_kocl_^ nb_ mo gcmmcih i [ LI= [jjfc][ncih+ Pb_
B =m 2.-%e& ]f_[l[h]_ jli]_mm g[s n[e_ nbl__ ni ./ gihnbm lig nb_ ^[n_ nb_ [jjfc][ncih cm mo gcnn_^ [h^ cf_^
qcnb nb_ B =) on g[s n[e_ fiha_l c B = l_ko_mnm [^^cncih[f ch ilg[ncih) [giha inb_l l_[mihm+ Eh mig_ ][m_m) nb_
B = g[s l_kocl_ ]fchc][f ^[n[ ni mojjiln mo mn[hnc[f _kocp[f_h]_+ Eh l_pc_qcha [ jl_*g[le_n hinc c][ncih mo gcmmcih)
nb_ B = g[s l_ko_mn [^^cncih[f ch ilg[ncih) qbc]b g[s mcahc c][hnfs jlifiha nb_ l_pc_q jli]_mm+ Jinqcnbmn[h^cha
]igjfc[h]_ qcnb [ff nb_m_ l_kocl_g_hnm) ]f_[l[h]_ cm h_p_l [mmol_^+

= n_l [ ^_pc]_ l_]_cp_m 2.-%e& ]f_[l[h]_) [hs mo m_ko_hn gi^c c][ncih i nb_ ^_pc]_ nb[n ]iof^ mcahc c][hnfs [ _]n cnm
m[ _ns il _ _]ncp_h_mm) il nb[n qiof^ ]ihmncnon_ [ g[dil ]b[ha_ ch cnm chn_h^_^ om_) qcff l_kocl_ [ h_q 2.-%e&
]f_[l[h]_ il l_kocl_ [ LI=+ Eh [^^cncih) nb_ B = g[s g[e_ mo mn[hnc[f ]b[ha_m ni ch^omnls l_kocl_g_hnm) ch]fo^cha
qbc]b ^_pc]_m [l_ _fcac f_ il 2.-%e& ]f_[l[h]_) qbc]b g[s mcahc c][hnfs [ _]n nb_ jli]_mm+
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5N WX X LUJ RORLJ RXW Y XLN

E [ h_q g_^c][f ^_pc]_ ^i_m hin ko[fc s il nb_ 2.-%e& jl_*g[le_n hinc c][ncih jli]_mm _][om_ hi jl_^c][n_ ^_pc]_
ni qbc]b cn cm mo mn[hnc[ffs _kocp[f_hn ][h _ c^_hnc c_^) nb_ ^_pc]_ cm [onig[nc][ffs ]f[mmc c_^ chni ?f[mm EEE+ Pb_ Bii^
[h^ loa =^gchcmnl[ncih Ii^_lhct[ncih =]n i .664 _mn[ fcmb_^ [ ^c _l_hn lion_ ni g[le_n il fiq ni gi^_l[n_ lcme
g_^c][f ^_pc]_m nb[n [l_ [onig[nc][ffs jf[]_^ chni ?f[mm EEE ^o_ ni nb_ [ m_h]_ i [ jl_^c][n_ ^_pc]_) ][ff_^ nb_
N_ko_mn il Ap[fo[ncih i =onig[nc] ?f[mm EEE _mcah[ncih) il nb_ ^_ hipi ]f[mmc c][ncih jli]_mm+ Pbcm jli]_mm
[ffiqm [ g[ho []nol_l qbim_ hip_f ^_pc]_ cm [onig[nc][ffs ]f[mmc c_^ chni ?f[mm EEE ni l_ko_mn ^iqh*]f[mmc c][ncih i
cnm g_^c][f ^_pc]_ chni ?f[mm E il ?f[mm EE ih nb_ [mcm nb[n nb_ ^_pc]_ jl_m_hnm [ fiq il gi^_l[n_ lcme) l[nb_l nb[h
l_koclcha nb_ mo gcmmcih [h^ [jjlip[f i [ LI=+ E nb_ g[ho []nol_l m__em l_]f[mmc c][ncih chni ?f[mm EE) nb_
g[ho []nol_l gomn ch]fo^_ [ ^l[ n jlijim[f il mj_]c[f ]ihnlifm nb[n [l_ h_]_mm[ls ni jlipc^_ [ l_[mih[ f_
[mmol[h]_ i nb_ m[ _ns [h^ _ _]ncp_h_mm i nb_ g_^c][f ^_pc]_+ Pb_ B = g[s l_d_]n nb_ l_]f[mmc c][ncih j_ncncih c cn
c^_hnc c_m [ f_a[ffs g[le_n_^ jl_^c][n_ ^_pc]_ nb[n qiof^ _ [jjlijlc[n_ il [ 2.-%e& il ^_n_lgch_m nb[n nb_ ^_pc]_ cm
hin fiq ni gi^_l[n_ lcme [h^ l_kocl_m LI= il nb[n a_h_l[f ]ihnlifm qiof^ _ ch[^_ko[n_ ni ]ihnlif nb_ lcmem [h^
mj_]c[f ]ihnlifm ][hhin _ ^_p_fij_^+

K n[chcha B = g[le_ncha [onbilct[ncih) ^_ hipi ^iqh*]f[mmc c][ncih) il [jjlip[f il g_^c][f ^_pc]_m cm _rj_hmcp_
[h^ oh]_ln[ch) g[s n[e_ m_p_l[f s_[lm [h^ a_h_l[ffs l_kocl_m mcahc c][hn m]c_hnc c] [h^ ]fchc][f ^[n[+

A 2 Y XLN

Pb_ LI= jli]_mm) ch]fo^cha nb_ a[nb_lcha i ]fchc][f [h^ hih]fchc][f ^[n[ [h^ nb_ mo gcmmcih ni [h^ l_pc_q s nb_
B =) ][h n[e_ m_p_l[f s_[lm il fiha_l+ Pb_ [jjfc][hn gomn jl_j[l_ [h^ jlipc^_ nb_ B = qcnb l_[mih[ f_ [mmol[h]_
i nb_ ^_pc]_ m m[ _ns [h^ _ _]ncp_h_mm) ch]fo^cha ch ilg[ncih [ ion nb_ ^_pc]_ [h^ cnm ]igjih_hnm l_a[l^cha)
[giha inb_l nbcham) ^_pc]_ ^_mcah) g[ho []nolcha [h^ f[ _fcha+ LI= [jjfc][ncihm [l_ mo d_]n ni [h [jjfc][ncih __+
Eh [^^cncih) LI=m il g_^c][f ^_pc]_m gomn a_h_l[ffs ch]fo^_ nb_ l_mofnm lig _rn_hmcp_ jl_]fchc][f [h^ [^_ko[n_
[h^ q_ff*]ihnliff_^ ]fchc][f nlc[fm ni _mn[ fcmb nb_ m[ _ns [h^ _ _]ncp_h_mm i nb_ ^_pc]_ il _[]b ch^c][ncih il qbc]b
B = [jjlip[f cm mioabn+ Eh j[lnc]of[l) il [ ^c[ahimnc]) nb_ [jjfc][hn gomn ^_gihmnl[n_ nb[n nb_ ^c[ahimnc] jli^o]_m
l_jli^o]c f_ l_mofnm+ =m j[ln i nb_ LI= l_pc_q) nb_ B = qcff nsjc][ffs chmj_]n nb_ g[ho []nol_l m []cfcnc_m il
]igjfc[h]_ qcnb nb_ Mo[fcns Osmn_g N_aof[ncih) il MON) qbc]b cgjim_m _rn_hmcp_ n_mncha) ]ihnlif) ^i]og_hn[ncih
[h^ inb_l ko[fcns [mmol[h]_ [h^ CIL l_kocl_g_hnm+

= n_l [ ^_pc]_ cm jf[]_^ ih nb_ g[le_n) cn l_g[chm mo d_]n ni mcahc c][hn l_aof[nils l_kocl_g_hnm+ =giha inb_l
l_kocl_g_hnm) g_^c][f ^_pc]_m g[s _ g[le_n_^ ihfs il nb_ om_m [h^ ch^c][ncihm il qbc]b nb_s [l_ ]f_[l_^ il
[jjlip_^) ^_pc]_ g[ho []nol_lm gomn _mn[ fcmb l_acmnl[ncih [h^ ^_pc]_ fcmncham qcnb nb_ B = [h^ [ g_^c][f ^_pc]_
g[ho []nol_l m g[ho []nolcha jli]_mm_m [h^ nbim_ i cnm mojjfc_lm [l_ l_kocl_^ ni ]igjfs qcnb nb_ [jjfc][ f_
jilncihm i nb_ Mo[fcns Osmn_g N_aof[ncih) il MON) qbc]b ]ip_l nb_ g_nbi^m [h^ ^i]og_hn[ncih i nb_ ^_mcah)
n_mncha) jli^o]ncih) jli]_mm_m) ]ihnlifm) ko[fcns [mmol[h]_) f[ _fcha) j[]e[acha [h^ mbcjjcha i g_^c][f ^_pc]_m+
ig_mnc] []cfcns l_]il^m [h^ g[ho []nolcha jli]_mm_m [l_ mo d_]n ni j_lci^c] ohm]b_^of_^ chmj_]ncihm s nb_ B =

[h^ nb_ B = [fmi g[s chmj_]n il_cah []cfcnc_m nb[n _rjiln jli^o]nm ni nb_ Q+O+

OL D B ALN SH V H L

§ Kol ]oll_hn [h^ onol_ [ll[ha_g_hnm qcnb b_[fnb][l_ jlipc^_lm) nbcl^*j[lns j[silm) ]omnig_lm [h^ inb_lm
g[s _rjim_ om ni li[^fs [jjfc][ f_ l[o^ [h^ [ om_ [h^ inb_l b_[fnb][l_ f[qm [h^ l_aof[ncihm) qbc]b
g[s ]ihmnl[ch nb_ omch_mm il ch[h]c[f [ll[ha_g_hnm [h^ l_f[ncihmbcjm nblioab qbc]b q_ l_m_[l]b) [m q_ff
[m) m_ff) g[le_n [h^ ^cmnlc on_ [hs jli^o]nm il qbc]b q_ i n[ch g[le_ncha [jjlip[f+ Pb_ [jjfc][ f_ _^_l[f)
mn[n_ [h^ il_cah b_[fnb][l_ f[qm [h^ l_aof[ncihm nb[n g[s [ _]n iol [ cfcns ni ij_l[n_ ch]fo^_) on [l_ hin
fcgcn_^ ni7 nb_ _^_l[f =hnc*Gc]e []e On[non_) qbc]b g[e_m cn cff_a[f il [hs j_lmih) ch]fo^cha [ jl_m]lcjncih
^loa il g_^c][f ^_pc]_ g[ho []nol_l %il [ j[lns []ncha ih cnm _b[f &) ni ehiqchafs [h^ qcff offs mifc]cn)
l_]_cp_) i _l il j[s [hs l_goh_l[ncih nb[n cm chn_h^_^ ni ch^o]_ il l_q[l^ l_ _ll[fm) ch]fo^cha nb_ jol]b[m_)
l_]igg_h^[ncih) il^_l il jl_m]lcjncih i [ j[lnc]of[l ^loa) il qbc]b j[sg_hn g[s _ g[^_ oh^_l [ _^_l[f
b_[fnb][l_ jlial[g) mo]b [m I_^c][l_ il I_^c][c^+ Iil_ip_l) nb_ =?= %[m ^_ ch_^ _fiq& jlipc^_m nb[n nb_
aip_lhg_hn g[s [mm_ln nb[n [ ]f[cg ch]fo^cha cn_gm il m_lpc]_m l_mofncha lig [ pcif[ncih i nb_ _^_l[f =hnc*
Gc]e []e On[non_ ]ihmncnon_m [ [fm_ il l[o^of_hn ]f[cg il joljim_m i nb_ ]cpcf B[fm_ ?f[cgm =]n8

§ Pb_ _^_l[f ]lcgch[f B[fm_ ?f[cgm =]n [h^ ?cpcf Iih_n[ls L_h[fnc_m H[qm) [h^ nb_ ]cpcf B[fm_ ?f[cgm =]n nb[n
][h _ _h il]_^ s jlcp[n_ ]cnct_hm nblioab ]cpcf qbcmnf_ fiq_l il koc n[g []ncihm) jlibc cn ch^cpc^o[fm il
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_hncnc_m lig) [giha inb_l nbcham) ehiqchafs jl_m_hncha) il ][omcha ni _ jl_m_hn_^) ni nb_ _^_l[f
aip_lhg_hn) ]f[cgm il j[sg_hn nb[n [l_ [fm_ il l[o^of_hn il g[echa [ [fm_ mn[n_g_hn ni [pic^) ^_]l_[m_
il ]ih]_[f [h i fca[ncih ni j[s gih_s ni nb_ _^_l[f aip_lhg_hn [h^,il cgjim_ _r]fomcihm lig _^_l[f
b_[fnb ][l_ jlial[gm [h^,il j_h[fnc_m il j[lnc_m qbi _ha[a_ ch mo]b jlibc cn_^ ]ih^o]n8

§ Pb_ B_^_l[f D_[fnb Ehmol[h]_ Liln[ cfcns [h^ =]]iohn[ cfcns =]n i .663) il DEL==) jlibc cnm) [giha inb_l
nbcham) _r_]oncha il [nn_gjncha ni _r_]on_ [ m]b_g_ ni ^_ l[o^ [hs b_[fnb][l_ _h_ cn jlial[g il g[echa
[fm_ mn[n_g_hnm l_f[ncha ni b_[fnb][l_ g[nn_lm8

§ DEL==) [m [g_h^_^ s nb_ D_[fnb Eh ilg[ncih P_]bhifias il A]ihigc] [h^ ?fchc][f D_[fnb =]n) [h^ nb_cl
cgjf_g_hncha l_aof[ncihm [fmi cgjim_ i fca[ncihm ih ]ip_l_^ _hncnc_m mo]b [m b_[fnb chmol[h]_ jf[hm)
b_[fnb][l_ ]f_[lchabiom_m [h^ ]_ln[ch b_[fnb ][l_ jlipc^_lm [h^ nb_cl l_mj_]ncp_ omch_mm [mmi]c[n_m)
ch]fo^cha g[h^[nils ]ihnl[]no[f n_lgm) qcnb l_mj_]n ni m[ _ao[l^cha nb_ jlcp[]s) m_]olcns [h^ nl[hmgcmmcih
i ch^cpc^o[ffs c^_hnc c[ f_ b_[fnb ch ilg[ncih8

§ _^_l[f ]ihmog_l jlin_]ncih [h^ oh [cl ]igj_ncncih f[qm) qbc]b li[^fs l_aof[n_ g[le_njf[]_ []ncpcnc_m [h^
[]ncpcnc_m nb[n jin_hnc[ffs b[lg ]ihmog_lm8

§ nb_ B #? =]n) qbc]b jlibc cnm) [giha inb_l nbcham) nb_ [^ofn_l[ncih il gcm l[h^cha i ^loam) cifiac]m [h^
g_^c][f ^_pc]_m8

§ Pb_ _^_l[f Lbsmc]c[h L[sg_hnm Oohmbch_ =]n l_kocl_m [jjfc][ f_ g[ho []nol_lm i ]ip_l_^ ^loam)
^_pc]_m) cifiac]m [h^ g_^c][f mojjfc_m il qbc]b j[sg_hn cm [p[cf[ f_ oh^_l I_^c][l_) I_^c][c^ il nb_
?bcf^l_h m D_[fnb Ehmol[h]_ Llial[g) qcnb mj_]c c] _r]_jncihm) ni [hho[ffs l_jiln ni ?_hn_lm il I_^c][l_ #
I_^c][c^ O_lpc]_m) il ?IO) ch ilg[ncih l_a[l^cha ]_ln[ch j[sg_hnm [h^ inb_l nl[hm _lm i p[fo_ ni
jbsmc]c[hm [h^ n_[]bcha bimjcn[fm [m q_ff [m ch ilg[ncih l_a[l^cha iqh_lmbcj [h^ chp_mng_hn chn_l_mnm b_f^
s jbsmc]c[hm [h^ nb_cl cgg_^c[n_ [gcfs g_g _lm8 [h^

§ =h[fiaiom mn[n_ [h^ il_cah f[qm [h^ l_aof[ncihm) mo]b [m mn[n_ [hnc*ec]e []e [h^ [fm_ ]f[cgm f[qm qbc]b
g[s [jjfs ni m[f_m il g[le_ncha [ll[ha_g_hnm [h^ ]f[cgm chpifpcha b_[fnb][l_ cn_gm il m_lpc]_m
l_cg olm_^ s hih*aip_lhg_hn[f nbcl^*j[lns j[silm) ch]fo^cha jlcp[n_ chmol_lm) mn[n_ f[qm nb[n l_kocl_
cin_]bhifias ]igj[hc_m ni ]igjfs qcnb nb_ cin_]bhifias ch^omnls m pifohn[ls ]igjfc[h]_ aoc^_fch_m [h^
nb_ l_f_p[hn ]igjfc[h]_ aoc^[h]_ jligofa[n_^ s nb_ _^_l[f aip_lhg_hn8 mn[n_ [h^ fi][f f[qm nb[n l_kocl_
^loa g[ho []nol_lm ni l_jiln ch ilg[ncih l_f[n_^ ni j[sg_hnm [h^ inb_l nl[hm _lm i p[fo_ ni jbsmc]c[hm [h^
inb_l b_[fnb][l_ jlipc^_lm il g[le_ncha _rj_h^cnol_m [h^ l_kocl_ nb_ l_acmnl[ncih i nb_cl m[f_m
l_jl_m_hn[ncp_m) mn[n_ f[qm nb[n l_kocl_ cin_]bhifias ]igj[hc_m ni l_jiln ch ilg[ncih ih nb_ jlc]cha i
]_ln[ch ^loa jli^o]nm [h^ mn[n_ [h^ il_cah f[qm nb[n aip_lh nb_ jlcp[]s [h^ m_]olcns i b_[fnb ch ilg[ncih
ch mig_ ]cl]ogmn[h]_m) g[hs i qbc]b ^c _l lig _[]b inb_l ch mcahc c][hn q[sm [h^ i n_h [l_ hin
jl__gjn_^ s DEL==) nbom ]igjfc][ncha ]igjfc[h]_ _ ilnm+

Llc]cha [h^ l_ [n_ jlial[gm gomn [fmi ]igjfs qcnb nb_ I_^c][c^ l_ [n_ l_kocl_g_hnm i nb_ Q+O+ Kghc om >o^a_n
N_]ih]cfc[ncih =]n i .66- [h^ gil_ l_]_hn l_kocl_g_hnm ch nb_ = il^[ f_ ?[l_ =]n i /-.-) [m [g_h^_^ s nb_
D_[fnb ?[l_ [h^ A^o][ncih N_]ih]cfc[ncih =]n i /-.- %]iff_]ncp_fs) nb_ =?= &+ E jli^o]nm [l_ g[^_ [p[cf[ f_ ni
[onbilct_^ om_lm i nb_ B_^_l[f Oojjfs O]b_^of_ i nb_ C_h_l[f O_lpc]_m =^gchcmnl[ncih) [^^cncih[f f[qm [h^
l_kocl_g_hnm [jjfs+ I[ho []nolcha) m[f_m) jligincih [h^ inb_l []ncpcnc_m [fmi [l_ jin_hnc[ffs mo d_]n ni _^_l[f [h^
mn[n_ ]ihmog_l jlin_]ncih [h^ oh [cl ]igj_ncncih f[qm+ Eh [^^cncih) nb_ ^cmnlc oncih i jb[lg[]_onc][f [h^,il g_^c][f
^_pc]_ jli^o]nm cm mo d_]n ni [^^cncih[f l_kocl_g_hnm [h^ l_aof[ncihm) ch]fo^cha _rn_hmcp_ l_]il^*e__jcha) fc]_hmcha)
mnil[a_ [h^ m_]olcns l_kocl_g_hnm chn_h^_^ ni jl_p_hn nb_ oh[onbilct_^ m[f_ i jb[lg[]_onc][f [h^,il g_^c][f
^_pc]_ jli^o]nm+ Lli^o]nm gomn g__n [jjfc][ f_ ]bcf^*l_mcmn[hn j[]e[acha l_kocl_g_hnm oh^_l nb_ Q+O+ Licmih
Ll_p_hncih L[]e[acha =]n [m q_ff [m inb_l [jjfc][ f_ ]ihmog_l m[ _ns l_kocl_g_hnm+

Pb_ [cfol_ ni ]igjfs qcnb [hs i nb_m_ f[qm il l_aof[nils l_kocl_g_hnm mo d_]nm clgm ni jimmc f_ f_a[f il l_aof[nils
[]ncih+ _j_h^cha ih nb_ ]cl]ogmn[h]_m) [cfol_ ni g__n [jjfc][ f_ l_aof[nils l_kocl_g_hnm ][h l_mofn ch mcahc c][hn
]cpcf) ]lcgch[f [h^ [^gchcmnl[ncp_ j_h[fnc_m) ch]fo^cha ^[g[a_m) ch_m) ^cmaila_g_hn) cgjlcmihg_hn) _r]fomcih lig
j[lnc]cj[ncih ch aip_lhg_hn oh^_^ b_[fnb][l_ jlial[gm) mo]b [m I_^c][l_ [h^ I_^c][c^) chn_alcns ip_lmcabn [h^
l_jilncha i fca[ncihm) ]ihnl[]no[f ^[g[a_m) l_jon[ncih[f b[lg) ^cgchcmb_^ jli cnm [h^ onol_ _[lhcham) chdoh]ncihm)
l_ko_mnm il l_][ff) m_ctol_ i jli^o]nm) nin[f il j[lnc[f momj_hmcih i jli^o]ncih) ^_hc[f il qcnb^l[q[f i jli^o]n
[jjlip[fm il l_ om[f ni [ffiq [ clg ni _hn_l chni mojjfs ]ihnl[]nm) ch]fo^cha aip_lhg_hn ]ihnl[]nm+
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D B ?H LU CL T AL V H PVU HUK H RL PUN S P P

_j_h^cha ojih nb_ ncgcha) ^ol[ncih [h^ mj_]c c]m i B = [jjlip[f i [hs onol_ ^loa ][h^c^[n_m) mig_ i iol Q+O+
j[n_hnm g[s _ _fcac f_ il fcgcn_^ j[n_hn n_lg _rn_hmcih oh^_l nb_ D[n]b*S[rg[h =]n+ Pb_ D[n]b*S[rg[h =]n
j_lgcnm l_mnil[ncih i nb_ j[n_hn n_lg i oj ni cp_ s_[lm [m ]igj_hm[ncih il j[n_hn n_lg fimn ^olcha jli^o]n
^_p_fijg_hn [h^ B = l_aof[nils l_pc_q jli]_mm+ L[n_hn*n_lg l_mnil[ncih) biq_p_l) ][hhin _rn_h^ nb_ l_g[chcha
n_lg i [ j[n_hn _sih^ [ nin[f i .1 s_[lm lig nb_ jli^o]n m [jjlip[f ^[n_+ Pb_ j[n_hn*n_lg l_mnil[ncih j_lci^ cm
a_h_l[ffs ih_*b[f nb_ ncg_ _nq__h nb_ _ _]ncp_ ^[n_ i [h EJ il nb_ cmmo_ ^[n_ i nb_ j[n_hn) qbc]b_p_l cm f[n_l)
[h^ nb_ mo gcmmcih ^[n_ i [h J = jfom nb_ ncg_ _nq__h nb_ mo gcmmcih ^[n_ i [h J = il nb_ cmmo_ ^[n_ i nb_
j[n_hn) qbc]b_p_l cm f[n_l) [h^ nb_ [jjlip[f i nb[n [jjfc][ncih) _r]_jn nb[n nb_ l_pc_q j_lci^ cm l_^o]_^ s [hs ncg_
^olcha qbc]b nb_ [jjfc][hn [cf_^ ni _r_l]cm_ ^o_ ^cfca_h]_+ Khfs ih_ j[n_hn [jjfc][ f_ ni [h [jjlip_^ ^loa) [
g_nbi^ il omcha cn) il [ g_nbi^ i g[ho []nolcha cn) cm _fcac f_ il nb_ _rn_hmcih [h^ nb_ [jjfc][ncih il nb_ _rn_hmcih
gomn _ mo gcnn_^ jlcil ni nb_ _rjcl[ncih i nb_ j[n_hn+ Pb_ QOLPK) ch ]ihmofn[ncih qcnb nb_ B =) l_pc_qm [h^
[jjlip_m nb_ [jjfc][ncih il [hs j[n_hn n_lg _rn_hmcih il l_mnil[ncih+ Eh nb_ onol_) c [h^ qb_h iol jli^o]nm l_]_cp_
B = [jjlip[f) q_ g[s [jjfs il l_mnil[ncih i j[n_hn n_lg il iol ]oll_hnfs iqh_^ il fc]_hm_^ j[n_hnm ]ip_lcha
jli^o]nm _fcac f_ il j[n_hn n_lg _rn_hmcih ni [^^ j[n_hn fc _ _sih^ cnm ]oll_hn _rjcl[ncih ^[n_) ^_j_h^cha ih nb_
_rj_]n_^ f_hanb i nb_ ]fchc][f nlc[fm [h^ inb_l []nilm chpifp_^ ch nb_ cfcha i nb_ l_f_p[hn J =+ Ocgcf[l jlipcmcihm
[l_ [p[cf[ f_ ch Aolij_ [h^ ]_ln[ch inb_l dolcm^c]ncihm ni _rn_h^ nb_ n_lg i [ j[n_hn nb[n ]ip_lm [h [jjlip_^ ^loa+
S_ g[s m__e j[n_hn n_lg _rn_hmcih il [hs i iol cmmo_^ il fc]_hm_^ j[n_hnm ch [hs dolcm^c]ncih qb_l_ nb_m_ [l_
[p[cf[ f_8 biq_p_l) nb_l_ cm hi ao[l[hn__ nb[n nb_ [jjfc][ f_ [onbilcnc_m) ch]fo^cha nb_ B = ch nb_ Qhcn_^ On[n_m) qcff
[al__ qcnb iol [mm_mmg_hn i qb_nb_l mo]b _rn_hmcihm mbiof^ _ al[hn_^) [h^ c al[hn_^) nb_ f_hanb i mo]b
_rn_hmcihm+

I[le_n _r]fomcpcns jlipcmcihm oh^_l nb_ B ?= [fmi ][h ^_f[s nb_ mo gcmmcih il nb_ [jjlip[f i ]_ln[ch [jjfc][ncihm+
Pb_ B ?= jlipc^_m [ cp_*s_[l j_lci^ i hih*j[n_hn g[le_ncha _r]fomcpcns qcnbch nb_ Qhcn_^ On[n_m ni nb_ clmn
[jjfc][hn ni a[ch [jjlip[f i [h J = il [h J?A+ = ^loa cm [h J?A c nb_ B = b[m hin jl_pciomfs [jjlip_^ [hs
inb_l h_q ^loa ]ihn[chcha nb_ m[g_ []ncp_ gic_ns) qbc]b cm nb_ gif_]of_ il cih l_mjihmc f_ il nb_ []ncih i nb_ ^loa
mo mn[h]_+ olcha nb_ _r]fomcpcns j_lci^) nb_ B = g[s hin []]_jn il l_pc_q [h [ l_pc[n_^ h_q ^loa [jjfc][ncih) il
=J =) il [ 2-2% &%/& J = mo gcnn_^ s [hinb_l ]igj[hs il [ a_h_lc] p_lmcih i mo]b ^loa qb_l_ nb_ [jjfc][hn
^i_m hin iqh il b[p_ [ f_a[f lcabn i l_ _l_h]_ ni [ff nb_ ^[n[ l_kocl_^ il [jjlip[f+ Diq_p_l) [h [jjfc][ncih g[s _
mo gcnn_^ [ n_l iol s_[lm c cn ]ihn[chm [ ]_lnc c][ncih i j[n_hn chp[fc^cns il hih*ch lcha_g_hn+ Pb_ B ?= [fmi
jlipc^_m nbl__ s_[lm i g[le_ncha _r]fomcpcns il [h J =) 2-2% &%/& J = il mojjf_g_hn ni [h _rcmncha J = c h_q
]fchc][f chp_mnca[ncihm) inb_l nb[h ci[p[cf[ cfcns mno^c_m) nb[n q_l_ ]ih^o]n_^ il mjihmil_^ s nb_ [jjfc][hn [l_
^__g_^ s nb_ B = ni _ _mm_hnc[f ni nb_ [jjlip[f i nb_ [jjfc][ncih) il _r[gjf_) h_q ch^c][ncihm) ^im[a_m il
mnl_hanbm i [h _rcmncha ^loa+ Pbcm nbl__*s_[l _r]fomcpcns ]ip_lm ihfs nb_ ]ih^cncihm i om_ [mmi]c[n_^ qcnb nb_ h_q
]fchc][f chp_mnca[ncihm [h^ ^i_m hin jlibc cn nb_ B = lig [jjlipcha =J =m il ^loam ]ihn[chcha nb_ ilcach[f []ncp_
[a_hn+ Bcp_*s_[l [h^ nbl__*s_[l _r]fomcpcns qcff hin ^_f[s nb_ mo gcmmcih il [jjlip[f i [ off J =+ Diq_p_l) [h
[jjfc][hn mo gcnncha [ off J = qiof^ _ l_kocl_^ ni ]ih^o]n il i n[ch [ lcabn i l_ _l_h]_ ni [ff i nb_ jl_]fchc][f
mno^c_m [h^ [^_ko[n_ [h^ q_ff*]ihnliff_^ ]fchc][f nlc[fm h_]_mm[ls ni ^_gihmnl[n_ m[ _ns [h^ _ _]ncp_h_mm il
a_h_l[n_ mo]b ^[n[ nb_gm_fp_m+

VWLHU DUPVU 4 N 4L LSVWTLU

Ocgcf[l ni nb_ Qhcn_^ On[n_m) nb_ p[lciom jb[m_m i jl_]fchc][f [h^ ]fchc][f l_m_[l]b ch nb_ Aolij_[h Qhcih [l_
mo d_]n ni mcahc c][hn l_aof[nils ]ihnlifm+ =fnbioab nb_ AQ ?fchc][f Plc[fm cl_]ncp_ /--.,/-,A? b[m mioabn ni
b[lgihct_ nb_ AQ ]fchc][f nlc[fm l_aof[nils l[g_qile) m_nncha ion ]iggih lof_m il nb_ ]ihnlif [h^ [onbilct[ncih i
]fchc][f nlc[fm ch nb_ AQ) nb_ AQ I_g _l On[n_m b[p_ nl[hmjim_^ [h^ [jjfc_^ nb_ jlipcmcihm i nb_ cl_]ncp_
^c _l_hnfs+ Pbcm b[m f_^ ni mcahc c][hn p[lc[ncihm ch nb_ g_g _l mn[n_ l_acg_m+ Qh^_l nb_ ]oll_hn l_acg_) _ il_ [
]fchc][f nlc[f ][h _ chcnc[n_^) cn gomn _ [jjlip_^ ch _[]b i nb_ AQ ]iohnlc_m qb_l_ nb_ nlc[f cm ni _ ]ih^o]n_^ s
nqi ^cmnch]n i^c_m7 nb_ J[ncih[f ?igj_n_hn =onbilcns) J?=) [h^ ih_ il gil_ Anbc]m ?iggcnn__m) il A?m+ Qh^_l nb_
]oll_hn l_acg_ [ff momj_]n_^ oh_rj_]n_^ m_lciom [^p_lm_ l_[]ncihm ni nb_ chp_mnca[n_^ ^loa nb[n i]]ol ^olcha nb_
]fchc][f nlc[f b[p_ ni _ l_jiln_^ ni nb_ J?= [h^ A?m i nb_ I_g _l On[n_ qb_l_ nb_s i]]oll_^+

Pb_ AQ ]fchc][f nlc[fm f_acmf[ncih ]oll_hnfs cm oh^_laicha [ nl[hmcncih jli]_mm g[chfs [cg_^ [n b[lgihctcha [h^
mnl_[gfchcha ]fchc][f*nlc[f [onbilct[ncih) mcgjfc scha [^p_lm_*_p_hn l_jilncha jli]_^ol_m) cgjlipcha nb_ moj_lpcmcih i
]fchc][f nlc[fm [h^ ch]l_[mcha nb_cl nl[hmj[l_h]s+ N_]_hnfs _h[]n_^ ?fchc][f Plc[fm N_aof[ncih AQ Ji 203,/-.1
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_hmol_m nb[n nb_ lof_m il ]ih^o]ncha ]fchc][f nlc[fm ch nb_ AQ qcff _ c^_hnc][f+ Eh nb_ g_[hncg_) ?fchc][f Plc[fm
cl_]ncp_ /--.,/-,A? ]ihncho_m ni aip_lh [ff ]fchc][f nlc[fm j_l ilg_^ ch nb_ AQ+

VWLHU DUPVU 4 N AL PL HUK 1WW V HS

Eh nb_ Aolij_[h A]ihigc] =l_[) il AA=) qbc]b cm ]igjim_^ i nb_ /5 I_g _l On[n_m i nb_ Aolij_[h Qhcih [h^
nbl__ Aolij_[h Bl__ Pl[^_ =mmi]c[ncih On[n_m %Jilq[s) E]_f[h^ [h^ Hc_]bn_hmn_ch&) g_^c]ch[f jli^o]nm ][h ihfs _
]igg_l]c[fct_^ [ n_l i n[chcha [ I[le_ncha =onbilct[ncih) il I=+ Pb_l_ [l_ nqi nsj_m i g[le_ncha [onbilct[ncihm+

§ Pb_ ?iggohcns I= cm cmmo_^ s nb_ Aolij_[h ?iggcmmcih nblioab nb_ ?_hnl[fct_^ Lli]_^ol_) [m_^ ih
nb_ ijchcih i nb_ ?iggcnn__ il I_^c]ch[f Lli^o]nm il Dog[h Qm_) il ?DIL) i nb_ AI=) [h^ cm p[fc^
nblioabion nb_ _hncl_ n_llcnils i nb_ AA=+ Pb_ ?_hnl[fct_^ Lli]_^ol_ cm g[h^[nils il ]_ln[ch nsj_m i
jli^o]nm) mo]b [m cin_]bhifias g_^c]ch[f jli^o]nm) iljb[h g_^c]ch[f jli^o]nm) [^p[h]_^*nb_l[js
g_^c]ch_m mo]b [m a_h_*nb_l[js) mig[nc] ]_ff*nb_l[js il ncmmo_*_hach__l_^ g_^c]ch_m [h^ g_^c]ch[f
jli^o]nm ]ihn[chcha [ h_q []ncp_ mo mn[h]_ ch^c][n_^ il nb_ nl_[ng_hn i DER) =E O) ][h]_l)
h_oli^_a_h_l[ncp_ ^cmil^_lm) ^c[ _n_m) [oni*cggoh_ [h^ inb_l cggoh_ ^sm oh]ncihm [h^ pcl[f ^cm_[m_m+
Pb_ ?_hnl[fct_^ Lli]_^ol_ cm ijncih[f il jli^o]nm ]ihn[chcha [ h_q []ncp_ mo mn[h]_ hin s_n [onbilct_^ ch
nb_ AA=) il il jli^o]nm nb[n ]ihmncnon_ [ mcahc c][hn nb_l[j_onc]) m]c_hnc c]) il n_]bhc][f chhip[ncih il qbc]b
[l_ ch nb_ chn_l_mn i jo fc] b_[fnb ch nb_ AQ+

§ J[ncih[f I=m) qbc]b [l_ cmmo_^ s nb_ ]igj_n_hn [onbilcnc_m i nb_ I_g _l On[n_m i nb_ AA= [h^ ihfs
]ip_l nb_cl l_mj_]ncp_ n_llcnils) [l_ [p[cf[ f_ il jli^o]nm hin [ffcha qcnbch nb_ g[h^[nils m]ij_ i nb_
?_hnl[fct_^ Lli]_^ol_+ Sb_l_ [ jli^o]n b[m [fl_[^s __h [onbilct_^ il g[le_ncha ch [ I_g _l On[n_ i
nb_ AA=) nbcm J[ncih[f I= ][h _ l_]iahct_^ ch [hinb_l I_g _l On[n_m nblioab nb_ Iono[f N_]iahcncih
Lli]_^ol_+ E nb_ jli^o]n b[m hin l_]_cp_^ [ J[ncih[f I= ch [hs I_g _l On[n_ [n nb_ ncg_ i [jjfc][ncih) cn
][h _ [jjlip_^ mcgofn[h_iomfs ch p[lciom I_g _l On[n_m nblioab nb_ _]_hnl[fct_^ Lli]_^ol_+ Qh^_l nb_
_]_hnl[fct_^ Lli]_^ol_ [h c^_hnc][f ^immc_l cm mo gcnn_^ ni nb_ ]igj_n_hn [onbilcnc_m i _[]b i nb_

I_g _l On[n_m ch qbc]b nb_ I= cm mioabn) ih_ i qbc]b cm m_f_]n_^ s nb_ [jjfc][hn [m nb_ N_ _l_h]_
I_g _l On[n_) il NIO+ Pb_ ]igj_n_hn [onbilcns i nb_ NIO jl_j[l_m [ ^l[ n [mm_mmg_hn l_jiln) [ ^l[ n
mogg[ls i nb_ jli^o]n ]b[l[]n_lcmnc]m) il OKL?) [h^ [ ^l[ n i nb_ f[ _fcha [h^ j[]e[a_ f_[ f_n) qbc]b [l_
m_hn ni nb_ inb_l I_g _l On[n_m %l_ _ll_^ ni [m nb_ I_g _l On[n_m ?ih]_lh_^& il nb_cl [jjlip[f+ E nb_
I_g _l On[n_m ?ih]_lh_^ l[cm_ hi i d_]ncihm) [m_^ ih [ jin_hnc[f m_lciom lcme ni jo fc] b_[fnb) ni nb_
[mm_mmg_hn) OKL?) f[ _fcha il j[]e[acha jlijim_^ s nb_ NIO) nb_ jli^o]n cm mo m_ko_hnfs al[hn_^ [
h[ncih[f I= ch [ff nb_ I_g _l On[n_m %c+_+) ch nb_ NIO [h^ nb_ I_g _l On[n_m ?ih]_lh_^&+

Qh^_l nb_ [ ip_ ^_m]lc _^ jli]_^ol_m) _ il_ al[hncha nb_ I=) AI= il nb_ ]igj_n_hn [onbilcnc_m i nb_ I_g _l
On[n_m i nb_ AA=g[e_ [h [mm_mmg_hn i nb_ lcme* _h_ cn [f[h]_ i nb_ jli^o]n ih nb_ [mcm i m]c_hnc c] ]lcn_lc[
]ih]_lhcha cnm ko[fcns) m[ _ns [h^ _ c][]s+ Ocgcf[l ni nb_ Q+O+ j[n_hn n_lg*l_mnil[ncih) Oojjf_g_hn[ls Llin_]ncih
?_lnc c][n_m) il OL?m) m_lp_ [m [h _rn_hmcih ni [ j[n_hn lcabn ch Aolij_ il oj ni cp_ s_[lm+ OL?m [jjfs ni mj_]c c]
jb[lg[]_onc][f jli^o]nm ni i m_n nb_ fimm i j[n_hn jlin_]ncih ^o_ ni nb_ f_hanbs n_mncha [h^ ]fchc][f nlc[fm nb_m_
jli^o]nm l_kocl_ jlcil ni i n[chcha l_aof[nils g[le_ncha [jjlip[f+

3V L HNL HUK ALPTI LTLU

O[f_m i iol jli^o]nm qcff ^_j_h^) ch j[ln) ih nb_ _rn_hn ni qbc]b iol jli^o]nm qcff _ ]ip_l_^ s nbcl^*j[lns j[silm)
mo]b [m aip_lhg_hn b_[fnb jlial[gm) ]igg_l]c[f chmol[h]_ [h^ g[h[a_^ b_[fnb][l_ ila[hct[ncihm+ Pb_l_ cm
mcahc c][hn oh]_ln[chns l_f[n_^ ni nbcl^*j[lns j[sil ]ip_l[a_ [h^ l_cg olm_g_hn i h_qfs [jjlip_^ jli^o]nm+ Eh nb_
Qhcn_^ On[n_m) il _r[gjf_) jlch]cj[f ^_]cmcihm [ ion l_cg olm_g_hn il h_q jli^o]nm [l_ nsjc][ffs g[^_ s ?IO+
?IO ^_]c^_m qb_nb_l [h^ ni qb[n _rn_hn [ h_q jli^o]n qcff _ ]ip_l_^ [h^ l_cg olm_^ oh^_l I_^c][l_) [h^
jlcp[n_ nbcl^*j[lns j[silm i n_h iffiq ?IO m ^_]cmcihm l_a[l^cha ]ip_l[a_ [h^ l_cg olm_g_hn ni [ mo mn[hnc[f
^_al__+ Diq_p_l) hi ohc ilg jifc]s i ]ip_l[a_ [h^ l_cg olm_g_hn il ^loa jli^o]nm _rcmnm+ =]]il^chafs) ^_]cmcihm
l_a[l^cha nb_ _rn_hn i ]ip_l[a_ [h^ [giohn i l_cg olm_g_hn ni _ jlipc^_^ il [hs i iol jli^o]nm qcff _ g[^_
ih [ j[sil* s*j[sil [mcm+

Eh]l_[mchafs) nbcl^*j[lns j[silm [l_ l_koclcha nb[n ^loa ]igj[hc_m jlipc^_ nb_g qcnb jl_^_n_lgch_^ ^cm]iohnm lig
fcmn jlc]_m [h^ [l_ ]b[ff_hacha nb_ jlc]_m ]b[la_^ il g_^c][f jli^o]nm+ Bolnb_l) mo]b j[silm [l_ ch]l_[mchafs
]b[ff_hacha nb_ jlc]_) _r[gchcha nb_ g_^c][f h_]_mmcns [h^ l_pc_qcha nb_ ]imn _ _]ncp_h_mm i g_^c][f ^loa
][h^c^[n_m+ Pb_l_ g[s _ _mj_]c[ffs mcahc c][hn ^_f[sm ch i n[chcha ]ip_l[a_ [h^ l_cg olm_g_hn il h_qfs
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[jjlip_^ ^loam+ Pbcl^*j[lns j[silm g[s fcgcn ]ip_l[a_ ni mj_]c c] ^loa ][h^c^[n_m ih [h [jjlip_^ fcmn) ehiqh [m [
ilgof[ls) qbc]b gcabn hin ch]fo^_ [ff B =*[jjlip_^ ^loam il [ j[lnc]of[l ch^c][ncih+ S_ g[s h__^ ni ]ih^o]n
_rj_hmcp_ jb[lg[]i*_]ihigc] mno^c_m ni ^_gihmnl[n_ nb_ g_^c][f h_]_mmcns [h^ ]imn _ _]ncp_h_mm i iol
jli^o]nm+ =m [ l_mofn) nb_ ]ip_l[a_ ^_n_lgch[ncih jli]_mm cm i n_h [ ncg_*]ihmogcha [h^ ]imnfs jli]_mm nb[n qcff
l_kocl_ om ni jlipc^_ m]c_hnc c] [h^ ]fchc][f mojjiln il nb_ om_ i iol jli^o]nm ni _[]b j[sil m_j[l[n_fs) qcnb hi
[mmol[h]_ nb[n ]ip_l[a_ [h^ [^_ko[n_ l_cg olm_g_hn qcff _ i n[ch_^+

Eh [^^cncih) ]igj[hcih ^c[ahimnc] n_mnm l_kocl_ ]ip_l[a_ [h^ l_cg olm_g_hn m_j[l[n_ [h^ [j[ln lig nb_ ]ip_l[a_
[h^ l_cg olm_g_hn il nb_cl ]igj[hcih jb[lg[]_onc][f il cifiac][f jli^o]nm+ Ocgcf[l ]b[ff_ha_m ni i n[chcha
]ip_l[a_ [h^ l_cg olm_g_hn) [jjfc][ f_ ni jb[lg[]_onc][f il cifiac][f jli^o]nm) qcff [jjfs ni ]igj[hcih
^c[ahimnc]m+

Eh [^^cncih) ch gimn il_cah ]iohnlc_m) nb_ jlijim_^ jlc]cha il [ ^loa gomn _ [jjlip_^ _ il_ cn g[s _ f[q offs
g[le_n_^+ Pb_ l_kocl_g_hnm aip_lhcha ^loa jlc]cha [h^ l_cg olm_g_hn p[ls qc^_fs lig ]iohnls ni ]iohnls+ Bil
_r[gjf_) nb_ Aolij_[h Qhcih jlipc^_m ijncihm il cnm g_g _l mn[n_m ni l_mnlc]n nb_ l[ha_ i g_^c]ch[f jli^o]nm il
qbc]b nb_cl h[ncih[f b_[fnb chmol[h]_ msmn_gm jlipc^_ l_cg olm_g_hn [h^ ni ]ihnlif nb_ jlc]_m i g_^c]ch[f jli^o]nm
il bog[h om_+ = g_g _l mn[n_ g[s [jjlip_ [ mj_]c c] jlc]_ il nb_ g_^c]ch[f jli^o]n il cn g[s chmn_[^ [^ijn [
msmn_g i ^cl_]n il ch^cl_]n ]ihnlifm ih nb_ jli cn[ cfcns i nb_ ]igj[hs jf[]cha nb_ g_^c]ch[f jli^o]n ih nb_ g[le_n+
Pb_l_ ][h _ hi [mmol[h]_ nb[n [hs ]iohnls nb[n b[m jlc]_ ]ihnlifm il l_cg olm_g_hn fcgcn[ncihm il jb[lg[]_onc][f
jli^o]nm qcff [ffiq [pil[ f_ l_cg olm_g_hn [h^ jlc]cha [ll[ha_g_hnm il [hs i iol jli^o]nm+ Dcmnilc][ffs) jli^o]nm
f[oh]b_^ ch nb_ Aolij_[h Qhcih ^i hin iffiq nb_ jlc]_ mnlo]nol_m i nb_ Qhcn_^ On[n_m [h^ a_h_l[ffs jlc]_m n_h^ ni
_ mcahc c][hnfs fiq_l+

8LHS O H L ALMV T

Pb_ I_^c][l_ Ll_m]lcjncih loa) Egjlip_g_hn) [h^ Ii^_lhct[ncih =]n i /--0) il II=) _mn[ fcmb_^ nb_ I_^c][l_
L[ln jlial[g ni jlipc^_ [ pifohn[ls jl_m]lcjncih ^loa _h_ cn ni I_^c][l_ _h_ c]c[lc_m+ Qh^_l L[ln ) I_^c][l_
_h_ c]c[lc_m g[s _hliff ch jl_m]lcjncih ^loa jf[hm i _l_^ s jlcp[n_ _hncnc_m nb[n jlipc^_ ]ip_l[a_ i ionj[nc_hn

jl_m]lcjncih ^loam+ Qhfce_ I_^c][l_ L[ln = [h^ >) L[ln ]ip_l[a_ cm hin mn[h^[l^ct_^+ Sbcf_ [ff I_^c][l_ ^loa
jf[hm gomn acp_ [n f_[mn [ mn[h^[l^ f_p_f i ]ip_l[a_ m_n s I_^c][l_) L[ln jl_m]lcjncih ^loa jf[h mjihmilm [l_
hin l_kocl_^ ni j[s il [ff ]ip_l_^ L[ln ^loam) [h^ _[]b ^loa jf[h ][h ^_p_fij cnm iqh ^loa ilgof[ls nb[n
c^_hnc c_m qbc]b ^loam cn qcff ]ip_l [h^ [n qb[n nc_l il f_p_f+ Diq_p_l) L[ln jl_m]lcjncih ^loa ilgof[lc_m gomn
ch]fo^_ ^loam qcnbch _[]b nb_l[j_onc] ][n_ails [h^ ]f[mm i ]ip_l_^ L[ln ^loam) nbioab hin h_]_mm[lcfs [ff nb_
^loam ch _[]b ][n_ails il ]f[mm+ =hs ilgof[ls om_^ s [ L[ln jl_m]lcjncih ^loa jf[h gomn _ ^_p_fij_^ [h^
l_pc_q_^ s [ jb[lg[]s [h^ nb_l[j_onc] ]iggcnn__+ Cip_lhg_hn j[sg_hn il mig_ i nb_ ]imnm i jl_m]lcjncih
^loam g[s ch]l_[m_ ^_g[h^ il jli^o]nm il qbc]b q_ l_]_cp_ g[le_ncha [jjlip[f+ Diq_p_l) [hs h_ainc[n_^ jlc]_m
il iol jli^o]nm ]ip_l_^ s [ L[ln jl_m]lcjncih ^loa jf[h fce_fs qcff _ fiq_l nb[h nb_ jlc]_m q_ gcabn inb_lqcm_
i n[ch+ Iil_ip_l) qbcf_ nb_ II= [jjfc_m ihfs ni ^loa _h_ cnm il I_^c][l_ _h_ c]c[lc_m) jlcp[n_ nbcl^*j[lns j[silm
i n_h iffiq I_^c][l_ ]ip_l[a_ jifc]s [h^ j[sg_hn fcgcn[ncihm ch m_nncha nb_cl iqh j[sg_hn l[n_m+

Pb_ Qhcn_^ On[n_m aip_lhg_hn) mn[n_ f_acmf[nol_m [h^ il_cah aip_lhg_hnm b[p_ mbiqh mcahc c][hn chn_l_mn ch
cgjf_g_hncha ]imn ]ihn[chg_hn jlial[gm ni fcgcn nb_ aliqnb i aip_lhg_hn*j[c^ b_[fnb][l_ ]imnm) ch]fo^cha jlc]_*
]ihnlifm) l_mnlc]ncihm ih l_cg olm_g_hn [h^ l_kocl_g_hnm il mo mncnoncih i a_h_lc] jli^o]nm il l[h^_^
jl_m]lcjncih ^loam+ Bil _r[gjf_) nb_ L[nc_hn Llin_]ncih [h^ = il^[ f_ ?[l_ =]n i /-.-) [m [g_h^_^ s nb_ D_[fnb
?[l_ [h^ A^o][ncih N_]ih]cfc[ncih =]n i /-.-) il ]iff_]ncp_fs) nb_ =?=) q[m j[mm_^ qbc]b mo mn[hnc[ffs ]b[ha_^
nb_ q[s b_[fnb][l_ cm ch[h]_^ s inb nb_ aip_lhg_hn [h^ jlcp[n_ chmol_lm) [h^ mcahc c][hnfs cgj[]nm nb_ Q+O+
jb[lg[]_onc][f ch^omnls+ Pb_ =?= ]ihn[chm jlipcmcihm nb[n g[s l_^o]_ nb_ jli cn[ cfcns i ^loa jli^o]nm nblioab
ch]l_[m_^ l_ [n_m il ^loam l_cg olm_^ s I_^c][c^ jlial[gm) _rn_hmcih i I_^c][c^ l_ [n_m ni I_^c][c^ g[h[a_^
][l_ jf[hm) g[h^[nils ^cm]iohnm il ]_ln[ch I_^c][l_ L[ln _h_ c]c[lc_m [h^ [hho[f __m [m_^ ih
jb[lg[]_onc][f ]igj[hc_m mb[l_ i m[f_m ni _^_l[f b_[fnb ][l_ jlial[gm+ Pb_ I_^c][c^ loa N_ [n_ Llial[g
l_kocl_m jb[lg[]_onc][f g[ho []nol_lm ni _hn_l chni [h^ b[p_ ch _ _]n [ h[ncih[f l_ [n_ [al__g_hn qcnb nb_ Q+O+
_j[lng_hn i D_[fnb [h^ Dog[h O_lpc]_m) il DDO) O_]l_n[ls [m [ ]ih^cncih il mn[n_m ni l_]_cp_ _^_l[f g[n]bcha
oh^m il nb_ g[ho []nol_l m ionj[nc_hn ^loam olhcmb_^ ni I_^c][c^ j[nc_hnm+ Pb_ =?=g[^_ m_p_l[f ]b[ha_m ni nb_
I_^c][c^ loa N_ [n_ Llial[g) ch]fo^cha ch]l_[mcha jb[lg[]_onc][f g[ho []nol_lm l_ [n_ fc[ cfcns s l[cmcha nb_
gchcgog [mc] I_^c][c^ l_ [n_ ih gimn l[h^_^ jl_m]lcjncih ^loam lig .2+." i [p_l[a_ g[ho []nol_l jlc]_) il
=IL) ni /0+." i =IL [h^ [^^cha [ l_ [n_ ][f]of[ncih il fch_ _rn_hmcihm %c+_+) h_q ilgof[ncihm) mo]b [m
_rn_h^_^ l_f_[m_ ilgof[ncihm& i mifc^ il[f ^im[a_ ilgm i l[h^_^ jli^o]nm) [m q_ff [m jin_hnc[ffs cgj[]ncha nb_cl
l_ [n_ fc[ cfcns s gi^c scha nb_ mn[nonils ^_ chcncih i =IL+ Pb_ =?= [fmi _rj[h^_^ nb_ ohcp_lm_ i I_^c][c^
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oncfct[ncih mo d_]n ni ^loa l_ [n_m s l_koclcha jb[lg[]_onc][f g[ho []nol_lm ni j[s l_ [n_m ih I_^c][c^ g[h[a_^
][l_ oncfct[ncih [h^ s _hf[lacha nb_ jijof[ncih jin_hnc[ffs _fcac f_ il I_^c][c^ ^loa _h_ cnm+ =^^cncih[ffs) il [ ^loa
jli^o]n ni l_]_cp_ _^_l[f l_cg olm_g_hn oh^_l nb_ I_^c][c^ il I_^c][l_ L[ln > jlial[gm il ni _ mif^ ^cl_]nfs ni
Q+O+ aip_lhg_hn [a_h]c_m) nb_ g[ho []nol_l gomn _rn_h^ ^cm]iohnm ni _hncnc_m _fcac f_ ni j[lnc]cj[n_ ch nb_ 01->
^loa jlc]cha jlial[g+ Pb_ l_kocl_^ 01-> ^cm]iohn ih [ acp_h jli^o]n cm ][f]of[n_^ [m_^ ih nb_ =IL [h^ I_^c][c^
l_ [n_ [giohnm l_jiln_^ s nb_ g[ho []nol_l+

?ihal_mm b[m ]ihmc^_l_^ f_acmf[ncih nb[n qiof^ l_j_[f il l_j_[f [h^ l_jf[]_ [ff il j[ln i nb_ =?=+ Sbcf_ ?ihal_mm
b[m hin j[mm_^ ]igjl_b_hmcp_ l_j_[f f_acmf[ncih) nqi cffm [ _]ncha nb_ cgjf_g_hn[ncih i ]_ln[ch n[r_m oh^_l nb_
=?= b[p_ j[mm_^+

Kh Jip_g _l /-) /-/-) nb_ DDO K c]_ i Ehmj_]nil C_h_l[f % KEC & cmmo_^ [ ch[f lof_ _fcgch[ncha nb_ _^_l[f =hnc*
Gc]e []e On[non_ m[ _ b[l ilm il l_ [n_m j[c^ s g[ho []nol_lm ni I_^c][l_ L[ln jf[h mjihmilm) I_^c][c^
g[h[a_^ ][l_ ila[hct[ncihm) [h^ nbim_ _hncnc_m jb[lg[]s _h_ cn g[h[a_lm) nb_ joljim_ i qbc]b cm ni olnb_l
l_^o]_ nb_ ]imn i ^loa jli^o]nm ni ]ihmog_lm+ KEC ]l_[n_^ nqi m[ _ b[l ilm il ]_ln[ch jichn*i *m[f_ l_^o]ncihm ch
jlc]_ ih jl_m]lcjncih jb[lg[]_onc][f jli^o]nm [h^ ]_ln[ch jb[lg[]s _h_ cn g[h[a_l m_lpc]_ __m+ Kh _]_g _l /)
/-/-) KEC [h^ ?IO _[]b cmmo_^ [ ch[f lof_ nb[n m_n ilnb gi^c c][ncihm ni nb_ _^_l[f =hnc*Gc]e []e On[non_) ?cpcf
Iih_n[ls L_h[fnc_m H[q [h^ Lbsmc]c[h O_f *N_ _ll[f H[q %il nb_ On[le H[q& %l_mj_]ncp_fs& l_aof[ncihm ni l_gip_
l_aof[nils [llc_lm ni p[fo_* [m_^ ][l_ [ll[ha_g_hnm+ ?IO m ch[f lof_ [fmi ]f[lc c_m [h^ oj^[n_m ]_ln[ch fiha*
mn[h^cha n_lgm nb[n [jj_[l nblioabion nb_ On[le H[q l_aof[ncihm+

Knb_l f_acmf[ncp_ ]b[ha_m b[p_ __h jlijim_^ [h^ [^ijn_^ ch nb_ Qhcn_^ On[n_m mch]_ nb_ =?= q[m _h[]n_^+ Pb_m_
]b[ha_m ch]fo^_^ [aal_a[n_ l_^o]ncihm ni I_^c][l_ j[sg_hnm ni jlipc^_lm i oj ni /" j_l cm][f s_[l) _ _]ncp_
=jlcf .) /-.0) qbc]b) ^o_ ni mo m_ko_hn f_acmf[ncp_ [g_h^g_hnm) qcff mn[s ch _ _]n nblioab /-/6 ohf_mm [^^cncih[f
]ihal_mmcih[f []ncih cm n[e_h+ Pb_ =g_lc][h P[rj[s_l N_fc_ =]n i /-./ q[m mcah_^ chni f[q) qbc]b) [giha inb_l
nbcham) l_^o]_^ I_^c][l_ j[sg_hnm ni m_p_l[f jlipc^_lm [h^ ch]l_[m_^ nb_ mn[non_ i fcgcn[ncihm j_lci^ il nb_
aip_lhg_hn ni l_]ip_l ip_lj[sg_hnm ni jlipc^_lm lig nbl__ ni cp_ s_[lm+ Pb_m_ f[qm g[s l_mofn ch [^^cncih[f
l_^o]ncihm ch I_^c][l_ [h^ inb_l b_[fnb][l_ oh^cha) qbc]b ]iof^ b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih ]omnig_lm il
iol ^loam) c [jjlip_^) [h^ []]il^chafs) iol ch[h]c[f ij_l[ncihm+

=^^cncih[ffs) nb_l_ b[m __h b_cabn_h_^ aip_lhg_hn[f m]lonchs l_]_hnfs ip_l nb_ g[hh_l ch qbc]b ^loa
g[ho []nol_lm m_n jlc]_m il nb_cl g[le_n_^ jli^o]nm) qbc]b b[m l_mofn_^ ch m_p_l[f ?ihal_mmcih[f chkoclc_m [h^
jlijim_^ [h^ _h[]n_^ _^_l[f [h^ mn[n_ f_acmf[ncih ^_mcah_^ ni) [giha inb_l nbcham) lcha gil_ nl[hmj[l_h]s ni
jli^o]n jlc]cha) l_pc_q nb_ l_f[ncihmbcj _nq__h jlc]cha [h^ g[ho []nol_l j[nc_hn jlial[gm [h^ l_ ilg aip_lhg_hn
jlial[g l_cg olm_g_hn g_nbi^ifiac_m il ^loa jli^o]nm+ Bil _r[gjf_) nb_ _^_l[f Eh f[ncih N_^o]ncih =]n) mcah_^
chni f[q ih =oaomn .3) /-//) ]ihn[chm gofncjf_ jlipcmcihm nb[n ]iof^ b[p_ [h [^p_lm_ _ _]n ih iol [ cfcns ni
a_h_l[n_ l_p_ho_) [nn[ch jli cn[ cfcns) il ]igg_l]c[fct_ iol ^loa ][h^c^[n_m c [jjlip_^) [m nb_ mn[non_ ch]fo^_m
jlipcmcihm chn_h^_^ ni l_^o]_ nb_ ]imn i jl_m]lcjncih ^loam oh^_l I_^c][l_+ Eh [^^cncih ni nb_ ^cl_]n cgj[]n i nb_
EN= ih _^_l[f ^loa l_cg olm_g_hn) nb_ mn[non_ g[s [fmi f_[^ ni mcgcf[l l_^o]ncihm ch j[sg_hnm lig jlcp[n_ j[s_lm+
R[lciom g_g _lm i nb_ ]oll_hn Q+O+ ?ihal_mm b[p_ ch^c][n_^ nb[n fiq_lcha ^loa jlc]_m ]ihncho_m ni _ [ f_acmf[ncp_
[h^ jifcnc][f jlcilcns) [h^ mig_ b[p_ chnli^o]_^ inb_l jlijim[fm [cg_^ [n ^loa jlc]cha+ Ocgcf[lfs) [n nb_ mn[n_ f_p_f)
f_acmf[nol_m b[p_ ch]l_[mchafs j[mm_^ f_acmf[ncih [h^ cgjf_g_hn_^ l_aof[ncihm ^_mcah_^ ni ]ihnlif jb[lg[]_onc][f
[h^ cifiac][f jli^o]n jlc]cha) ch]fo^cha jlc]_ il j[nc_hn l_cg olm_g_hn ]ihmnl[chnm) ^cm]iohnm) l_mnlc]ncihm ih ]_ln[ch
jli^o]n []]_mm [h^ g[le_ncha ]imn ^cm]fimol_ [h^ nl[hmj[l_h]s g_[mol_m) [h^) ch mig_ ][m_m) ^_mcah_^ ni
_h]iol[a_ cgjiln[ncih lig inb_l ]iohnlc_m [h^ ofe jol]b[mcha+

7iT _TU_X aYbe Tg ba

Kol jlch]cj[f _r_]oncp_ i c]_ cm fi][n_^ [n 1. O Nci Cl[h^_ Onl__n) O[fn H[e_ ?cns) QP 51.-.+ Kol n_f_jbih_ hog _l
cm %052& /36*-/-0+

Kol [hho[f l_jilnm ih Bilg .-*G) ko[ln_lfs l_jilnm ih Bilg .-*M) ]oll_hn l_jilnm ih Bilg 5*G [h^ [ff [g_h^g_hnm
ni nbim_ l_jilnm cf_^ il olhcmb_^ jolmo[hn ni O_]ncih .0%[& il .2%^& i nb_ O_]olcnc_m Ar]b[ha_ =]n i .601) il nb_
Ar]b[ha_ =]n) [l_ [p[cf[ f_ l__ i ]b[la_ ih iol q_ mcn_ [m miih [m l_[mih[ fs jl[]nc][ f_ [ n_l nb_s [l_
_f_]nlihc][ffs cf_^ qcnb) il olhcmb_^ ni) nb_ OA?+ Kol q_ mcn_ cm qqq+l_]olmcih+]ig+ Ehp_mnilm [h^ inb_lm mbiof^
hin_ nb[n q_ [hhioh]_ g[n_lc[f ch[h]c[f [h^ inb_l ch ilg[ncih ni iol chp_mnilm omcha iol chp_mnil l_f[ncihm q_ mcn_
%bnnjm7,,cl+l_]olmcih+]ig,&) OA? cfcham) jl_mm l_f_[m_m) jo fc] ]ih _l_h]_ ][ffm [h^ q_ ][mnm+ S_ om_ nb_m_
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]b[hh_fm [m q_ff [m mi]c[f g_^c[ [h^ fiam ni ]iggohc][n_ qcnb iol mn[e_bif^_lm [h^ nb_ jo fc] [ ion iol
]igj[hs) iol m_lpc]_m [h^ inb_l cmmo_m+ En cm jimmc f_ nb[n nb_ ch ilg[ncih q_ jimn ih mi]c[f g_^c[ [h^ fiam ]iof^
_ ^__g_^ ni _ g[n_lc[f ch ilg[ncih+ Pb_l_ il_) q_ _h]iol[a_ chp_mnilm) nb_ g_^c[ [h^ inb_lm chn_l_mn_^ ch iol

]igj[hs ni l_pc_q nb_ ch ilg[ncih q_ jimn ih nb_ mi]c[f g_^c[ ]b[hh_fm [h^ fiam fcmn_^ ih iol chp_mnil l_f[ncihm
q_ mcn_+ Eh ilg[ncih ]ihn[ch_^ ch) il nb[n ][h _ []]_mm_^ nblioab) iol q_ mcn_ cm hin [ j[ln i ) [h^ cm hin
ch]iljil[n_^ chni) nbcm l_jiln+

Pbcm l_jiln ch]fo^_m ]cn[ncihm ni ch ilg[ncih jo fcmb_^ s nbcl^ j[lnc_m) ch]fo^cha [][^_gc] [h^ ch^omnls l_m_[l]b)
jo fc][ncihm) molp_sm) [h^ mno^c_m+ Sbcf_ q_ _fc_p_ nb[n mo]b ch ilg[ncih cm l_fc[ f_) q_ b[p_ hin m_j[l[n_fs
p_lc c_^ mo]b ch ilg[ncih) [h^ mo]b ch ilg[ncih cm hin [ j[ln i ) [h^ cm hin ch]iljil[n_^ chni) nbcm l_jiln+
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gX 7' H f TVgbef'

IX X UM LJ NO UUb LXW RMN N R T JWM WLN JRW RN MN L RKNM KNUX XPN N R JUU XO N X N RWOX VJ RXW
LXW JRWNM RW R 2WW JU BNYX XW 7X V ( JWM X X N Y KURL ORURWP R N C 4 KNOX N VJTRWP RW N VNW
MNLR RXW NPJ MRWP X LXVVXW XLT D N R T MN L RKNM KNUX J N WX N XWUb R T N OJLN D N XLL NWLN
XO JWb XO N OXUUX RWP R T X XO JMMR RXWJU R T JWM WLN JRW RN WX Y N NW Ub TWX W X X J N L NW Ub
KNURN N X KN RVVJ N RJU LX UM LJ N X K RWN Y X YNL XYN J RWP N U JWM ORWJWLRJU LXWMR RXW X KN
VJ N RJUUb JWM JM N NUb JOONL NM

H IAI H;B7J;: JE EKH B C J;: EF;H7J D= > IJEHO% D7D9 7B FEI J ED% 7D: D;;: EH
7:: J ED7B 97F J7B

FL H L H SPUP HS HNL IPV L OUVSVN VTWHU P O H SPTP LK VWL H PUN OP V HUK UV W VK HWW V LK
I LN SH V MV VTTL PHS HSL OP O TH THRL P KPMMP S V L HS H L V LU HUK M L I PUL
W V WL

Och]_ iol ch]_jncih ch Jip_g _l /-.0) q_ b[p_ i]om_^ mo mn[hnc[ffs [ff i iol _ ilnm [h^ ch[h]c[f l_miol]_m ih
ocf^cha iol ^loa ^cm]ip_ls jf[n ilg [h^ ^_p_fijcha iol chcnc[f ^loa ][h^c^[n_m+ =ff i iol ^loa ][h^c^[n_m [l_ mncff ch

nb_ ^cm]ip_ls) jl_]fchc][f ^_p_fijg_hn) il ]fchc][f mn[a_m+ >_ il_ q_ ][h ]igg_l]c[fct_ iol ^loa ][h^c^[n_m) nb_s
l_kocl_) [giha inb_l mn_jm) ]fchc][f mo]]_mm8 ^_p_fijg_hn i chn_lh[f il _rn_lh[f g[ho []nolcha ][j[]cns [h^
g[le_ncha _rj_lncm_8 [h^ l_aof[nils [jjlip[f s nb_ Q+O+ Bii^ [h^ loa =^gchcmnl[ncih %B =& [h^ inb_l [jjfc][ f_
dolcm^c]ncihm+ S_ b[p_ hi jli^o]nm [jjlip_^ il ]igg_l]c[f m[f_ [h^ q_ ][h jlipc^_ hi [mmol[h]_ nb[n q_ qcff
i n[ch l_aof[nils [jjlip[fm ni g[le_n [h^ m_ff [hs ^loa jli^o]nm ch nb_ onol_+ S_ nb_l_ il_ b[p_ h_p_l a_h_l[n_^
[hs l_p_ho_ lig ^loa jli^o]n m[f_m) [h^ q_ ^i hin _rj_]n ni a_h_l[n_ [hs l_p_ho_ lig ^loa jli^o]n m[f_m ch nb_
il_m__[ f_ onol_+ Qhncf q_ mo]]_mm offs ^_p_fij [h^ ]igg_l]c[fct_ ^loa ][h^c^[n_m) qbc]b g[s h_p_l i]]ol) q_
_rj_]n ni ch[h]_ iol ij_l[ncihm nblioab [ ]ig ch[ncih i _kocns i _lcham) ^_ n ch[h]cham) [h^ mnl[n_ac]
]iff[ il[ncihm il mcgcf[l [ll[ha_g_hnm+ >cijb[lg[]_onc][f jli^o]n ^_p_fijg_hn cm [ bcabfs mj_]of[ncp_ oh^_ln[echa
[h^ chpifp_m [ mo mn[hnc[f ^_al__ i lcme+ Bil nb_m_ [h^ inb_l l_[mihm ^cm]omm_^ _fm_qb_l_ ch nbcm Ncme B[]nilm
m_]ncih) cn g[s _ ^c c]ofn ni _p[fo[n_ iol ]oll_hn omch_mm [h^ iol onol_ jlimj_]nm+

FL OH L PU LK PNUPMP HU VWL H PUN SV L PU L V PU LW PVU HUK HU P PWH L OH L PSS PU
VU PU LK SV L MV OL MV L LLHISL M L

S_ b[p_ ch]oll_^ h_n fimm_m ch _[]b s_[l mch]_ iol ch]_jncih+ S_ b[^ [h []]ogof[n_^ ^_ c]cn i 634+3 gcffcih [m i
_]_g _l 0.) /-/0+ Oo mn[hnc[ffs [ff i iol ij_l[ncha fimm_m b[p_ l_mofn_^ lig ]imnm ch]oll_^ ch ]ihh_]ncih qcnb

l_m_[l]b [h^ ^_p_fijg_hn _ ilnm) ch]fo^cha ]fchc][f mno^c_m) [h^ lig a_h_l[f [h^ [^gchcmnl[ncp_ ]imnm [mmi]c[n_^
qcnb iol ij_l[ncihm+ S_ _rj_]n iol ij_l[ncha _rj_hm_m ni mcahc c][hnfs ch]l_[m_ [m q_ ]ihncho_ ni chp_mn ch l_m_[l]b
[h^ ^_p_fijg_hn _ ilnm [h^ nb_ ]igg_h]_g_hn [h^ ]ihncho[ncih i ]fchc][f nlc[fm i iol _rcmncha [h^ onol_ ^loa
][h^c^[n_m+ S_ [fmi ]ihncho_ ni ch]ol [^^cncih[f ]imnm [mmi]c[n_^ qcnb ij_l[ncha [m [ jo fc] ]igj[hs+ =m [ l_mofn)
q_ _rj_]n ni ]ihncho_ ni ch]ol mo mn[hnc[f [h^ ch]l_[mcha ij_l[ncha fimm_m il nb_ il_m__[ f_ onol_+ Kol jlcil
fimm_m) ]ig ch_^ qcnb _rj_]n_^ onol_ fimm_m) b[p_ b[^) [h^ qcff ]ihncho_ ni b[p_) [h [^p_lm_ _ _]n ih iol
mni]ebif^_lm ^_ c]cn [h^ qilecha ][jcn[f+ >_][om_ i nb_ hog_liom lcmem [h^ oh]_ln[chnc_m [mmi]c[n_^ qcnb
^_p_fijcha jb[lg[]_onc][f jli^o]nm [h^ h_q n_]bhifiac_m) q_ [l_ oh[ f_ ni jl_^c]n nb_ _rn_hn i [hs onol_ fimm_m
il qb_h q_ qcff _]ig_ jli cn[ f_) c [n [ff+ Ap_h c q_ ^i _]ig_ jli cn[ f_) q_ g[s hin _ [ f_ ni momn[ch il
ch]l_[m_ iol jli cn[ cfcns ih [ ko[ln_lfs il [hho[f [mcm+

FL PSS ULLK V HP L I HU PHS HKKP PVUHS M UKPUN 9M L H L UHISL V HP L HWP HS OLU ULLKLK L
V SK IL MV LK V KLSH LK L V LSPTPUH L H SLH VTL VM V W VK KL LSVWTLU W VN HT

I PUL KL LSVWTLU WSHU H LNP PU L TLU HUK WV LU PHS VTTL PHSPaH PVU LMMV HUK V
WV PIS LH L VWL H PVU

Kol gcmmcih) ^_]i^cha cifias ni l[^c][ffs cgjlip_ fcp_m) cm li[^) _rj_hmcp_ ni []bc_p_) [h^ qcff l_kocl_
mo mn[hnc[f [^^cncih[f ][jcn[f ch nb_ onol_+ S_ b[p_ jlial[gm nblioabion nb_ mn[a_m i ^_p_fijg_hn ch]fo^cha
]fchc][f) jl_]fchc][f) f[n_ ^cm]ip_ls [h^ _[lfs ^cm]ip_ls+ S_ _rj_]n iol _rj_hm_m ni ch]l_[m_ ch ]ihh_]ncih qcnb iol
ihaicha []ncpcnc_m [m q_ ]ihncho_ nb_ l_m_[l]b [h^ ^_p_fijg_hn i ) chcnc[n_ ]fchc][f nlc[fm i ) [h^ jin_hnc[ffs m__e
g[le_ncha [jjlip[f il) iol ]oll_hn ^loa ][h^c^[n_m) [h^ [m q_ [^^ ni iol jcj_fch_ qb[n q_ _fc_p_ qcff _ [h
[]]_f_l[ncha hog _l i [^^cncih[f jlial[gm+ Ll_]fchc][f [h^ ]fchc][f n_mncha cm _rj_hmcp_ [h^ ][h n[e_ g[hs s_[lm)
mi q_ qcff h__^ mojjf_g_hn[f oh^cha ni ]igjf_n_ nb_m_ oh^_ln[echam+ E iol ^loa ][h^c^[n_m [l_ _p_hno[ffs
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[jjlip_^ s l_aof[nilm) q_ qcff l_kocl_ mcahc c][hn [^^cncih[f oh^cha ch il^_l ni f[oh]b [h^ ]igg_l]c[fct_ iol
jli^o]nm+

Kol onol_ ][jcn[f l_kocl_g_hnm qcff ^_j_h^ ih) [h^ ]iof^ ch]l_[m_ mcahc c][hnfs [m [ l_mofn i ) g[hs []nilm)
ch]fo^cha on hin fcgcn_^ ni nb_ iffiqcha7

§ nb_ hog _l i ^loa ][h^c^[n_m nb[n q_ jolmo_ [h^ nb_cl ^_p_fijg_hn l_kocl_g_hnm8
§ nb_ m]ij_) jlial_mm) l_mofnm) [h^ ]imnm i iol ]oll_hn [h^ onol_ jl_]fchc][f [h^ ]fchc][f nlc[fm8
§ nb_ ]imnm) ncgcha) [h^ ion]ig_ i l_aof[nils l_pc_q i iol ^loa ][h^c^[n_m8
§ c q_ i n[ch g[le_ncha [jjlip[f il [hs ]oll_hn il onol_ ^loa ][h^c^[n_m) _rj_hm_m l_f[n_^ ni jli^o]n m[f_m)
g[le_ncha) g[ho []nolcha) [h^ ^cmnlc oncih8

§ iol [ cfcns ni _mn[ fcmb [h^ g[chn[ch ]iff[ il[ncihm) fc]_hmcha) [h^ inb_l mnl[n_ac] [ll[ha_g_hnm ih [pil[ f_
n_lgm) [h^ nb_ mo]]_mm i mo]b ]iff[ il[ncihm) fc]_hmcha) [h^ mnl[n_ac] [ll[ha_g_hnm8

§ nb_ cgj[]n i [hs omch_mm chn_llojncihm ni iol ij_l[ncihm il ni nb_ ij_l[ncihm i iol g[ho []nol_lm)
mojjfc_lm) il inb_l p_h^ilm) ch]fo^cha nb_ ncgcha [h^ _hliffg_hn i j[lnc]cj[hnm ch iol jf[hh_^ ]fchc][f
nlc[fm) l_mofncha lig afi [f mojjfs ]b[ch cmmo_m il inb_l il]_ g[d_ol_ _p_hnm8

§ nb_ _rn_hn ni qbc]b q_ []kocl_ il chp_mn ch omch_mm_m) jli^o]nm) [h^ n_]bhifiac_m8
§ nb_ ]imnm i jl_j[lcha) cfcha) [h^ jlim_]oncha j[n_hn [h^ inb_l [jjfc][ncihm ]ip_lcha iol chn_ff_]no[f jlij_lns8
g[chn[chcha) jlin_]ncha) [h^ _h il]cha iol chn_ff_]no[f jlij_lns lcabnm8 [h^ ^_ _h^cha chn_ff_]no[f jlij_lns*
l_f[n_^ ]f[cgm i nbcl^ j[lnc_m8

§ iol b_[^]iohn aliqnb [h^ [mmi]c[n_^ ]imnm [m q_ _rj[h^ iol omch_mm ij_l[ncihm [h^ iol l_m_[l]b [h^
^_p_fijg_hn []ncpcnc_m) ch]fo^cha chni h_q a_ial[jbc_m [h^ nblioab []kocmcncihm8

§ nb_ ch]l_[m_ ch m[f[lc_m [h^ q[a_m [h^ nb_ _rn_hmcih i _h_ cnm l_kocl_^ ni l_n[ch) [nnl[]n [h^ gincp[n_
ko[fc c_^ j_lmihh_f8

§ nb_ ch]l_[m_m ch ]imnm i ]igjih_hnm h_]_mm[ls il iol omch_mm8
§ ch f[ncih8
§ nb_ ]imnm i [hs ]iggcng_hnm ni _]ig_ ][l ih h_onl[f s /-0- [h^ inb_l _hpclihg_hn[f) mi]c[f [h^
aip_lh[h]_ ai[fm8 [h^

§ nb_ ]imnm i ij_l[ncha [m [ jo fc] ]igj[hs+

S_ bcmnilc][ffs b[p_ ch[h]_^ iol ij_l[ncihm jlcg[lcfs nblioab jlcp[n_ jf[]_g_hnm i iol ][jcn[f mni]e) nblioab nb_
h_n jli]__^m lig iol chcnc[f jo fc] i _lcha [h^ lig iol [n*nb_ g[le_n i _lcham oh^_l iol Kj_h I[le_n O[f_m
=al__g_hn %nb_ O[f_m =al__g_hn & qcnb F_ _lc_m HH? %nb_ O[f_m =a_hn &) nb[n jlipc^_m il nb_ i _lcha) cmmo[h]_
[h^ m[f_ i oj ni [h [aal_a[n_ [giohn i 0--+- gcffcih i iol ?f[mm = ]iggih mni]e lig ncg_ ni ncg_ ch+ S_
_rj_]n nb[n iol _rcmncha ][mb jimcncih [h^ mbiln*n_lg chp_mng_hnm [m i nb_ ^[n_ i nbcm =hho[f N_jiln ih Bilg .-*
G qcff _ mo c]c_hn ni oh^ iol ij_l[ncha _rj_hm_m [h^ ][jcn[f _rj_h^cnol_m il [n f_[mn nb_ h_rn ./ gihnbm+
Diq_p_l) c^_hnc scha jin_hnc[f ^loa ][h^c^[n_m [h^ ]ih^o]ncha jl_]fchc][f ^_p_fijg_hn n_mncha [h^ ]fchc][f nlc[fm cm
[ ncg_*]ihmogcha) _rj_hmcp_) [h^ oh]_ln[ch jli]_mm nb[n n[e_m s_[lm ni ]igjf_n_) [h^ q_ g[s h_p_l a_h_l[n_ nb_
h_]_mm[ls ^[n[ il l_mofnm l_kocl_^ ni i n[ch g[le_ncha [jjlip[f [h^ []bc_p_ jli^o]n m[f_m+ Eh [^^cncih) iol ^loa
][h^c^[n_m) _p_h c [jjlip_^) g[s hin []bc_p_ ]igg_l]c[f mo]]_mm+ S_ ^i hin [hnc]cj[n_ nb[n iol ]igg_l]c[f
l_p_ho_m) c [hs) qcff _ ^_lcp_^ lig m[f_m i jli^o]nm il [n f_[mn m_p_l[f s_[lm+ =]]il^chafs) q_ qcff h__^ ni
]ihncho_ ni l_fs ih [^^cncih[f ch[h]cha ni []bc_p_ iol omch_mm i d_]ncp_m) [h^ q_ g[s h__^ ni l[cm_ mo mn[hnc[f
[^^cncih[f oh^m miih_l nb[h _rj_]n_^+

Qhncf mo]b ncg_) c _p_l) [m q_ ][h a_h_l[n_ mo mn[hnc[f l_p_ho_m) q_ _rj_]n ni ch[h]_ iol ][mb h__^m jin_hnc[ffs
nblioab [ ]ig ch[ncih i jlcp[n_ [h^ jo fc] _kocns i _lcham [h^ ^_ n ch[h]cham) [m q_ff [m mnl[n_ac] ]iff[ il[ncihm)
j[lnh_lmbcjm) [h^ fc]_hmcha [ll[ha_g_hnm+ S_ ^i hin b[p_ [hs ]iggcnn_^ _rn_lh[f miol]_ i oh^m inb_l nb[h
[giohnm j[s[ f_ s P[e_^[ Lb[lg[]_onc][f ?igj[hs Hcgcn_^ %P[e_^[&) s >[s_l =C %>[s_l& oh^_l [h^ s
C_h_hn_]b) Eh]+ [h^ B+ Di g[hh*H[ Ni]b_ Hn^ %nia_nb_l) Ni]b_ C_h_hn_]b&) oh^_l ]iff[ il[ncih [al__g_hnm+
cmlojncihm ch nb_ ch[h]c[f g[le_nm ch a_h_l[f) ^o_ ni nb_ ?KRE *.6 il inb_l jin_hnc[f j[h^_gc]m) Q+O+ ^_ n ]_cfcha

[h^ o^a_n ^_ c]cn ]ih]_lhm) [h^ inb_l a_i*jifcnc][f cmmo_m mo]b [m nb_ Qel[ch_,Nommc[ ]ih fc]n) nb_ Eml[_f*D[g[m
q[l) [h^ jifcnc][f [h^ nl[^_ oh]_ln[chnc_m ch nb_ al_[n_l ?bch[ l_acih) g[s g[e_ _kocns [h^ ^_ n ch[h]cha gil_
^c c]ofn ni i n[ch+ S_ ][hhin _ ]_ln[ch nb[n onol_ ch[h]cha qcff _ [p[cf[ f_ ch mo c]c_hn [giohnm il ih n_lgm
[]]_jn[ f_ ni om) c [n [ff+ E q_ [l_ oh[ f_ ni l[cm_ [^^cncih[f oh^m nblioab _kocns il ^_ n ch[h]cham) il mnl[n_ac]
]iff[ il[ncihm il mcgcf[l [ll[ha_g_hnm) ih [ ncg_fs [mcm [h^ m[ncm []nils n_lgm) q_ g[s _ l_kocl_^ ni mcahc c][hnfs
]oln[cf) ^_f[s) il ^cm]ihncho_ ih_ il gil_ i iol l_m_[l]b [h^ ^_p_fijg_hn jlial[gm il nb_ onol_
]igg_l]c[fct[ncih i [hs ^loa ][h^c^[n_) il q_ g[s _ oh[ f_ ni _rj[h^ iol ij_l[ncihm il inb_lqcm_ ][jcn[fct_ ih
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iol omch_mm ijjilnohcnc_m [m ^_mcl_^+ =hs i nb_m_ ]cl]ogmn[h]_m ]iof^ g[n_lc[ffs [h^ [^p_lm_fs [ _]n iol
omch_mm [h^ l_mofnm i ij_l[ncihm [h^ g[s ][om_ om ni ]_[m_ ij_l[ncihm+

AHP PUN HKKP PVUHS HWP HS HUK P PUN HKKP PVUHS L P PL TH H L KPS PVU V V V ROVSKL L P
V VWL H PVU LX P L V LSPUX P O PNO V V L OUVSVNPL V K N HUKPKH L HUK KP L
THUHNLTLU c H LU PVU M VT V V L I PUL

Pb_ n_lgm i [hs ch[h]cha q_ i n[ch g[s [^p_lm_fs [ _]n nb_ bif^cham il lcabnm i iol mni]ebif^_lm) [h^ nb_
cmmo[h]_ i [^^cncih[f m_]olcnc_m) qb_nb_l _kocns il ^_ n) il nb_ jimmc cfcns i mo]b cmmo[h]_) g[s ][om_ nb_ g[le_n
jlc]_ i iol mb[l_m ni ^_]fch_+ Pi nb_ _rn_hn nb[n q_ l[cm_ [^^cncih[f ][jcn[f il inb_lqcm_ cmmo_ [^^cncih[f m_]olcnc_m
nblioab nb_ m[f_ i ?f[mm = ]iggih mni]e il m_]olcnc_m ]ihp_lnc f_ il _r]b[ha_[ f_ chni ?f[mm = ]iggih mni]e)
iol mni]ebif^_lm iqh_lmbcj chn_l_mnm qcff _ ^cfon_^+

Bil _r[gjf_) ch K]ni _l /-//) q_ cmmo_^ .2+0 gcffcih mb[l_m i iol ?f[mm = ]iggih mni]e il alimm jli]__^m i
.2- gcffcih [h^ ch Fofs /-/0) q_ cmmo_^ 4+4 gcffcih mb[l_m i iol ?f[mm = ]iggih mni]e il alimm jli]__^m i 2-

gcffcih+ =^^cncih[ffs) ch =oaomn /-/0) q_ _hn_l_^ chni nb_ O[f_m =al__g_hn ni jlipc^_ il nb_ i _lcha) cmmo[h]_ [h^
m[f_ i oj ni [h [aal_a[n_ [giohn i 0--+- gcffcih i iol ?f[mm = ]iggih mni]e lig ncg_ ni ncg_ ch [n*nb_*
g[le_n i _lcham+ Eh [^^cncih ni ][jcn[f l[cmcha cmmo[h]_m) ch ]ihh_]ncih qcnb nb_ []kocmcncihm i ?s]fc][ Eh]+ %?s]fc][&
[h^ R[f_h]_ cm]ip_ls Eh]+ %R[f_h]_& ch I[s /-/0) q_ cmmo_^ ./+1 gcffcih mb[l_m i iol ?f[mm = ]iggih mni]e il
m_]olcnc_m ]ihp_lnc f_ il _r]b[ha_[ f_ chni ?f[mm = ]iggih mni]e [h^ q_ cmmo_^ 0+/ gcffcih mb[l_m i iol ?f[mm =
]iggih mni]e ch Jip_g _l /-/0 ni P_gjom H[ m) Eh]+ %P_gjom& ch j[sg_hn il nb_ chcnc[f fc]_hm_ __ oh^_l nb_
n_lgm i nb[n ]_ln[ch I[mn_l =al__g_hn _hn_l_^ chni s [h^ _nq__h om [h^ P_gjom %nb_ P_gjom =al__g_hn& [h^
g[s cmmo_ [^^cncih[f mb[l_m ch nb_ onol_ oh^_l nb_ P_gjom =al__g_hn+ O[f_m i [ mo mn[hnc[f hog _l i mb[l_m i
iol ionmn[h^cha ?f[mm = ]iggih mni]e ch nb_ jo fc] g[le_n ]iof^ i]]ol [n [hs ncg_+ Pb_m_ m[f_m) il nb_ j_l]_jncih
ch nb_ g[le_n nb[n nb_ bif^_lm i [ f[la_ hog _l i mb[l_m i iol ?f[mm = ]iggih mni]e chn_h^ ni m_ff mb[l_m) ]iof^
l_^o]_ nb_ g[le_n jlc]_ i iol ]iggih mni]e+

Iil_ip_l) [m [ ]ih^cncih ni jlipc^cha [^^cncih[f oh^m ni om) onol_ chp_mnilm g[s ^_g[h^) [h^ g[s _ al[hn_^)
[pil[ f_ n_lgm nb[n g[s ch]fo^_ fckoc^[ncih) jl_ _l_h]_m) ^cpc^_h^ j[sg_hnm) pincha lcabnm il inb_l jl_ _l_h]_m nb[n
g[n_lc[ffs [h^ [^p_lm_fs [ _]n nb_ lcabnm i ]iggih mni]ebif^_lm+ _ n ch[h]cha) c [p[cf[ f_) qiof^ l_mofn ch
ch]l_[m_^ cr_^ j[sg_hn i fca[ncihm+ Eh [^^cncih) q_ g[s _ l_kocl_^ ni [al__ ni ]_ln[ch l_mnlc]ncp_ ]ip_h[hnm) qbc]b
]iof^ [^p_lm_fs cgj[]n iol [ cfcns ni g[e_ ][jcn[f _rj_h^cnol_m) ^_]f[l_ ^cpc^_h^m) il inb_lqcm_ ]ih^o]n iol
omch_mm+ S_ [fmi g[s h__^ ni l[cm_ oh^m nblioab [^^cncih[f mnl[n_ac] ]iff[ il[ncihm) j[lnh_lmbcjm) il fc]_hmcha

[ll[ha_g_hnm qcnb nbcl^ j[lnc_m [n [h _[lfc_l mn[a_ nb[h qiof^ _ ^_mcl[ f_+ Oo]b [ll[ha_g_hnm ]iof^ l_kocl_ om ni
l_fchkocmb lcabnm ni mig_ i iol n_]bhifiac_m il ^loa ][h^c^[n_m) onol_ l_p_ho_ mnl_[gm) il l_m_[l]b jlial[gm) il
inb_lqcm_ [al__ ni n_lgm oh [pil[ f_ ni om+ Boh^l[cmcha _ ilnm b[p_ nb_ jin_hnc[f ni ^cp_ln iol g[h[a_g_hn m
[nn_hncih lig iol ]il_ omch_mm il ]l_[n_ ]igj_ncha jlcilcnc_m) qbc]b g[s [^p_lm_fs [ _]n iol [ cfcns ni ^_p_fij
[h^ ]igg_l]c[fct_ iol ^loa ][h^c^[n_m [h^ n_]bhifiac_m+

FL H L LUNHNLK PU H LNP VSSHIV H PVU HUK L PU LUK V LLR V L HISP O HKKP PVUHS VSSHIV H PVU
PU S KPUN MV OL SPUP HS KL LSVWTLU V VTTL PHSPaH PVU VM V K N HUKPKH L 9M L H L UHISL V
L HISP O VSSHIV H PVU VU VTTL PHSS LH VUHISL L T V H HSS V PM LU HUK M L
VSSHIV H PVU H L UV L M S L TH OH L V HS L V KL LSVWTLU HUK VTTL PHSPaH PVU WSHU

Kol jli^o]n ^_p_fijg_hn jlial[gm [h^ nb_ jin_hnc[f ]igg_l]c[fct[ncih i iol ^loa ][h^c^[n_m qcff l_kocl_
mo mn[hnc[f [^^cncih[f ][mb ni oh^ _rj_hm_m+ Pi ^[n_ iol ij_l[ncha l_p_ho_ b[m jlcg[lcfs __h a_h_l[n_^
nblioab oh^_^ l_m_[l]b [h^ ^_p_fijg_hn [al__g_hnm qcnb Ni]b_ C_h_hn_]b) P[e_^[) [h^ >[s_l+ Bil
_r[gjf_) ch _]_g _l /-/.) q_ _hn_l_^ chni [ ?iff[ il[ncih [h^ Hc]_hm_ =al__g_hn qcnb Ni]b_ C_h_hn_]b
%nb_ Ni]b_ C_h_hn_]b =al__g_hn& il ^cm]ip_ls i mg[ff gif_]of_ ^loa ][h^c^[n_m qcnb nb_ jin_hnc[f ni nl_[n
e_s [l_[m i h_olim]c_h]_ [h^ [h ih]ifias ch^c][ncih) oh^_l qbc]b q_ l_]_cp_^ [ hih*l_ oh^[ f_ oj lihn
j[sg_hn i .2-+- gcffcih ch F[ho[ls /-// [h^ [h ijncih __ il [ mchaf_ gif_]of_ p[fc^[ncih jlial[g ch
ih]ifias i 0I ch K]ni _l /-/0+ S_ chn_h^ ni m__e [^^cncih[f mnl[n_ac] ]iff[ il[ncihm) j[lnh_lmbcjm) [h^
fc]_hmcha [ll[ha_g_hnm qcnb jb[lg[]_onc][f [h^ cin_]bhifias ]igj[hc_m+ Eh nb_ h_[l n_lg) nb_ p[fo_ i iol
]igj[hs qcff ^_j_h^ ch j[ln ih nb_ hog _l [h^ ko[fcns i nb_ ]iff[ il[ncihm [h^ mcgcf[l [ll[ha_g_hnm nb[n q_
h_ainc[n_+ Sb_nb_l q_ l_[]b [ ^_ chcncp_ [al__g_hn il [ ]iff[ il[ncih qcff ^_j_h^) [giha inb_l nbcham) ih iol
[mm_mmg_hn i nb_ ]iff[ il[nil m l_miol]_m [h^ _rj_lncm_) nb_ n_lgm [h^ ]ih^cncihm i nb_ jlijim_^
]iff[ il[ncih) [h^ nb_ jin_hnc[f ]iff[ il[nil m _p[fo[ncih i [ hog _l i []nilm+ Pbim_ []nilm g[s ch]fo^_)
[giha inb_lm) %c& iol n_]bhifiac_m [h^ ][j[ cfcnc_m8 %cc& iol chn_ff_]no[f jlij_lns jimcncih qcnb l_mj_]n ni nb_
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mo d_]n ^loa ][h^c^[n_8 %ccc& nb_ ^_mcah il l_mofnm i ]fchc][f nlc[fm8 %cp& nb_ fce_fcbii^ i [jjlip[f s nb_ B = [h^
mcgcf[l l_aof[nils [onbilcnc_m ionmc^_ nb_ Q+O+8 %p& nb_ jin_hnc[f g[le_n il nb_ mo d_]n ^loa ][h^c^[n_8 %pc&
jin_hnc[f ]igj_ncha jli^o]nm8 [h^ %pcc& ch^omnls [h^ g[le_n ]ih^cncihm a_h_l[ffs+ Eh [^^cncih) nb_ mcahc c][hn
hog _l i omch_mm ]ig ch[ncihm [giha f[la_ jb[lg[]_onc][f ]igj[hc_m b[m l_^o]_^ nb_ hog _l i jin_hnc[f
onol_ ]iff[ il[nilm qcnb qbig q_ ][h j[lnh_l+

?iff[ il[ncihm [h^ mcgcf[l [ll[ha_g_hnm [l_ ]igjf_r [h^ ncg_*]ihmogcha ni h_ainc[n_ [h^ ^i]og_hn+ S_ g[s
b[p_ ni l_fchkocmb p[fo[ f_ lcabnm ni iol jli^o]n ][h^c^[n_m) chn_ff_]no[f jlij_lns) il onol_ l_p_ho_ mnl_[gm) il al[hn
fc]_hm_m ih n_lgm nb[n [l_ hin [pil[ f_ ni om il ch chmn[h]_m qb_l_ cn qiof^ b[p_ __h gil_ [^p[hn[a_iom il om
ni l_n[ch mif_ ^_p_fijg_hn [h^ ]igg_l]c[fct[ncih lcabnm+ S_ g[s _ l_mnlc]n_^ oh^_l ]iff[ il[ncih [al__g_hnm
lig _hn_lcha chni onol_ [al__g_hnm ih ]_ln[ch n_lgm qcnb inb_l jin_hnc[f ]iff[ il[nilm+ Eh [^^cncih) g[h[a_g_hn i
iol l_f[ncihmbcjm qcnb ]iff[ il[nilm l_kocl_m %c& mcahc c][hn ncg_ [h^ _ iln lig iol g[h[a_g_hn n_[g8 %cc&
]iil^ch[ncih i iol g[le_ncha [h^ l_m_[l]b [h^ ^_p_fijg_hn jlial[gm qcnb nb_ g[le_ncha [h^ l_m_[l]b [h^
^_p_fijg_hn jlcilcnc_m i iol ]iff[ il[nilm8 [h^ %ccc& _ _]ncp_ [ffi][ncih i iol l_miol]_m []limm gofncjf_ jlid_]nm+

?iff[ il[ncihm [h^ mcgcf[l [ll[ha_g_hnm g[s h_p_l l_mofn ch nb_ mo]]_mm of ^_p_fijg_hn il ]igg_l]c[fct[ncih i
^loa ][h^c^[n_m il nb_ a_h_l[ncih i m[f_m l_p_ho_+ Pb_ mo]]_mm i nb_m_ [ll[ha_g_hnm qcff ^_j_h^ b_[pcfs ih
nb_ _ ilnm [h^ []ncpcnc_m i iol ]iff[ il[nilm+ ?iff[ il[nilm a_h_l[ffs b[p_ mcahc c][hn ^cm]l_ncih ch ^_n_lgchcha nb_
_ ilnm [h^ l_miol]_m nb[n nb_s qcff [jjfs ni nb_m_ ]iff[ il[ncihm) [h^ nb_s g[s hin jolmo_ il jlcilcnct_ nb_
^_p_fijg_hn [h^ ]igg_l]c[fct[ncih i j[lnh_l_^ ^loa ][h^c^[n_m ch [ g[hh_l nb[n cm ch iol _mn chn_l_mnm+ Lli^o]n
l_p_ho_m [lcmcha lig ]iff[ il[ncihm [l_ fce_fs ni _ fiq_l nb[h c q_ ^cl_]nfs g[le_n_^ [h^ mif^ jli^o]nm+
cm[al__g_hnm qcnb ]iff[ il[nilm l_a[l^cha ]fchc][f ^_p_fijg_hn il ]igg_l]c[fct[ncih g[nn_lm ][h f_[^ ni ^_f[sm

ch nb_ ^_p_fijg_hn jli]_mm il ]igg_l]c[fct[ncih i nb_ [jjfc][ f_ ^loa ][h^c^[n_ [h^) ch mig_ ][m_m) nb_
n_lgch[ncih i nb_ ]iff[ il[ncih [ll[ha_g_hn+ Pb_m_ ^cm[al__g_hnm ][h _ ^c c]ofn ni l_mifp_ c h_cnb_l i nb_
j[lnc_m b[m ch[f ^_]cmcih*g[echa [onbilcns+ ?iff[ il[ncih [al__g_hnm [l_ nsjc][ffs n_lgch[ f_ s nb_ ]iff[ il[nil)
[h^ [hs mo]b n_lgch[ncih il _rjcl[ncih qiof^ [^p_lm_fs [ _]n om ch[h]c[ffs [h^ ]iof^ b[lg iol omch_mm
l_jon[ncih+ E q_ q_l_ ni _]ig_ chpifp_^ ch [l cnl[ncih il fcnca[ncih qcnb [hs i iol ]iff[ il[nilm) cn qiof^ ]ihmog_
ncg_ [h^ ^cp_ln g[h[a_g_hn l_miol]_m [q[s lig ij_l[ncihm) ^[g[a_ iol l_jon[ncih) cgj[]n iol [ cfcns ni _hn_l
chni onol_ ]iff[ il[ncih [al__g_hnm) [h^ g[s olnb_l l_mofn ch mo mn[hnc[f j[sg_hnm lig om ni iol ]iff[ il[nilm ni
m_nnf_ nbim_ ^cmjon_m+

S_ g[s hin _ [ f_ ni _mn[ fcmb [^^cncih[f mnl[n_ac] ]iff[ il[ncihm [h^ mcgcf[l [ll[ha_g_hnm ih [ ncg_fs [mcm) ih
[]]_jn[ f_ n_lgm) il [n [ff) [h^ ni g[chn[ch [h^ mo]]_mm offs ]ih]fo^_ nb_g+ ?iff[ il[ncp_ l_f[ncihmbcjm qcnb nbcl^
j[lnc_m ]iof^ ][om_ om ni _rj_h^ mcahc c][hn l_miol]_m [h^ ch]ol mo mn[hnc[f omch_mm lcme qcnb hi [mmol[h]_ i
ch[h]c[f l_nolh+ E q_ [l_ oh[ f_ ni _mn[ fcmb il g[chn[ch mnl[n_ac] ]iff[ il[ncihm [h^ mcgcf[l [ll[ha_g_hnm ih n_lgm
[pil[ f_ ni om [h^ l_[fct_ nb_ chn_h^_^ _h_ cnm i nbim_ j[lnh_lcha [ll[ha_g_hnm) iol l_m_[l]b [h^ ^_p_fijg_hn
_ ilnm [h^ jin_hnc[f ni a_h_l[n_ l_p_ho_ g[s _ fcgcn_^ [h^ iol omch_mm [h^ ij_l[ncha l_mofnm ]iof^ _ g[n_lc[ffs
[h^ [^p_lm_fs cgj[]n_^+

FL OH L UV W VK HWW V LK MV VTTL PHS HSL HUK OH L UV NLUL H LK HU L LU L M VT W VK
HSL FL V V LU HUK M L VSSHIV H V TH UL L L M SS KL LSVW HUK VTTL PHSPaL V

K N HUKPKH L OP O V SK ULNH P LS HMML V L S VM VWL H PVU HUK V HIPSP V VU PU L V
I PUL VWL H PVU

Kol [ cfcns ni _]ig_ jli cn[ f_ ^_j_h^m ojih iol [ cfcns ni a_h_l[n_ mo mn[hnc[f l_p_ho_ ch [h [giohn h_]_mm[ls
ni i m_n iol _rj_hm_m+ =m i _]_g _l 0.) /-/0) q_ b[p_ hin a_h_l[n_^ [hs l_p_ho_ lig iol ^loa ][h^c^[n_m il
n_]bhifiac_m) inb_l nb[h fcgcn_^ al[hn l_p_ho_m) [m q_ff [m j[sg_hnm oh^_l ]iff[ il[ncih [al__g_hnm) ch]fo^cha nb_
Ni]b_ C_h_hn_]b =al__g_hn+ S_ _rj_]n ni ]ihncho_ ni ^_lcp_ gimn i iol l_p_ho_ ch nb_ h_[l onol_ lig
]iff[ il[ncihm+ S_ ^i hin _rj_]n ni a_h_l[n_ mcahc c][hn l_p_ho_ ohf_mm [h^ ohncf q_ jlial_mm iol ^loa ][h^c^[n_m
nblioab ]fchc][f nlc[fm [h^ i n[ch g[le_ncha [jjlip[f i ) [h^ _ach ni m_ff) ih_ il gil_ i iol ^loa ][h^c^[n_m) il q_
inb_lqcm_ l_]_cp_ mo mn[hnc[f fc]_hmcha il inb_l j[sg_hnm oh^_l iol ]iff[ il[ncihm+ Ap_h c q_ i n[ch g[le_n
[jjlip[f il iol ^loa ][h^c^[n_m) ih_ il gil_ i nb_g g[s hin []bc_p_ ]igg_l]c[f mo]]_mm+

?igg_l]c[fct[ncih i iol ^loa ][h^c^[n_m ^_j_h^m ih [ hog _l i []nilm) ch]fo^cha on hin fcgcn_^ ni iol [ cfcns ni7

§ mo]]_mm offs ]igjf_n_ jl_]fchc][f mno^c_m8
§ i n[ch [jjlip[f i Ehp_mnca[ncih[f J_q loa %EJ & [jjfc][ncihm s nb_ B = [h^ mcgcf[l l_aof[nils [jjlip[fm
ionmc^_ nb_ Q+O+) [ffiqcha om ni ]igg_h]_ ]fchc][f nlc[fm8
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§ mo]]_mm offs _hliff mo d_]nm ch) [h^ ]igjf_n_) ]fchc][f nlc[fm8
§ l_]_cp_ l_aof[nils [jjlip[fm lig [jjfc][ f_ l_aof[nils [onbilcnc_m8
§ _mn[ fcmb ]igg_l]c[f g[ho []nolcha ][j[ cfcnc_m il g[e_ [ll[ha_g_hnm qcnb nbcl^*j[lns g[ho []nol_lm il
]fchc][f mojjfs [h^ ]igg_l]c[f g[ho []nolcha8

§ i n[ch j[n_hn [h^ nl[^_ m_]l_n jlin_]ncih il l_aof[nils _r]fomcpcns il iol ^loa ][h^c^[n_m) [h^ g[chn[ch)
jlin_]n) ^_ _h^) [h^ _h il]_ mo]b chn_ff_]no[f jlij_lns lcabnm8

§ f[oh]b ]igg_l]c[f m[f_m i iol ^loa jli^o]nm) qb_nb_l [fih_ il ch ]iff[ il[ncih qcnb inb_l j[lnc_m8
§ i n[ch [h^ g[chn[ch []]_jn[h]_ i iol ^loa jli^o]nm s j[nc_hnm) nb_ g_^c][f ]iggohcns) [h^ nbcl^*j[lns
j[silm) [h^ _ _]ncp_fs ]igj_n_ qcnb inb_l nb_l[jc_m8

§ i n[ch [h^ g[chn[ch ]ip_l[a_ i [h^ [^_ko[n_ l_cg olm_g_hn il iol ^loa jli^o]nm) c [h^ qb_h [jjlip_^) s
g_^c][f chmol[h]_ jlipc^_lm8 [h^

§ ^_gihmnl[n_ [ ]ihncho_^ []]_jn[ f_ m[ _ns jli cf_ i ^loa jli^o]nm iffiqcha g[le_ncha [jjlip[f+

E q_ ^i hin []bc_p_ ih_ il gil_ i nb_m_ []nilm ch [ ncg_fs g[hh_l il [n [ff) q_ ]iof^ _rj_lc_h]_
mcahc c][hn ^_f[sm il [h ch[ cfcns ni mo]]_mm offs ]igg_l]c[fct_ iol ^loa ][h^c^[n_m) qbc]b qiof^ g[n_lc[ffs
b[lg iol omch_mm+

Kol ]oll_hn il onol_ ]iff[ il[nilm qiof^ mcgcf[lfs h__^ ni _ _ _]ncp_ ch nb_ [ ip_ []ncpcnc_m [m nb_s j_ln[ch
ni nb_ ]iff[ il[nilm ch il^_l ni mo]]_mm offs ^_p_fij ^loa ][h^c^[n_m+ S_ [h^ nb_s g[s h_p_l mo]]__^ ch
^_p_fijcha [h^ ]igg_l]c[fctcha ^loa ][h^c^[n_m+ =h^ _p_h c q_ ^i) q_ g[s h_p_l a_h_l[n_ l_p_ho_m nb[n
[l_ mcahc c][hn _hioab ni []bc_p_ jli cn[ cfcns8 il _p_h c iol ]iff[ il[nilm ^i) q_ g[s hin l_]_cp_ ijncih
__m) gcf_mnih_ j[sg_hnm) il lis[fnc_m lig nb_g nb[n [l_ mcahc c][hn _hioab il om ni []bc_p_ jli cn[ cfcns+
Ap_h c q_ []bc_p_ jli cn[ cfcns) q_ g[s hin _ [ f_ ni momn[ch il ch]l_[m_ jli cn[ cfcns ih [ ko[ln_lfs il
[hho[f [mcm+ Kol [cfol_ ni _]ig_ [h^ l_g[ch jli cn[ f_ qiof^ _p_hno[ffs ^_jl_mm iol p[fo_ [h^ ]iof^
cgj[cl iol [ cfcns ni l[cm_ ][jcn[f) _rj[h^ iol omch_mm) g[chn[ch iol l_m_[l]b [h^ ^_p_fijg_hn _ ilnm)
^_p_fij [ jcj_fch_ i ^loa ][h^c^[n_m) _hn_l chni ]iff[ il[ncihm) il _p_h ]ihncho_ iol ij_l[ncihm+

X H L S HUK HUU HS VWL H PUN L S TH MS H L PNUPMP HU S K L V H H PL VM MH V HUK
V SK MHSS ILSV V L WL H PVU V OL L WL H PVU VM PU L V V L P PL HUHS OP O TH
H L V V R W P L V MS H L V KL SPUL

Pb_ [giohn i iol onol_ fimm_m) [h^ qb_h q_ gcabn []bc_p_ jli cn[ cfcns) cm oh]_ln[ch) [h^ iol ko[ln_lfs [h^ [hho[f
ij_l[ncha l_mofnm g[s fo]no[n_ mcahc c][hnfs il p[lciom l_[mihm) ch]fo^cha) on hin fcgcn_^ ni) nb_ iffiqcha7

§ nb_ ncgcha i ) [h^ iol f_p_fm i chp_mng_hn ch) l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m l_f[ncha ni iol ^loa
][h^c^[n_m8

§ nb_ ncgcha i ) [h^ mn[nom i mn[ cha [h^ _hliffg_hn il) ]fchc][f nlc[fm8
§ nb_ l_mofnm i ]fchc][f nlc[fm il iol ^loa ][h^c^[n_m) ch]fo^cha qb_nb_l nb_l_ [l_ [hs oh_rj_]n_^ b_[fnb il m[ _ns
]ih]_lhm qcnb iol ^loa ][h^c^[n_m [h^ qb_nb_l q_ l_]_cp_ g[le_ncha [jjlip[f il nb_g8

§ ]igg_l]c[fct[ncih i ]igj_ncha ^loa ][h^c^[n_m il [hs inb_l ]b[ha_ ch nb_ ]igj_ncncp_ f[h^m][j_ i iol
ch^omnls) ch]fo^cha ]ihmifc^[ncih [giha iol ]igj_ncnilm il j[lnh_lm8

§ nb_ ncgcha [h^ ]imn i g[ho []nolcha iol ^loa ][h^c^[n_m8
§ [^^cncihm [h^ ^_j[lnol_m i e_s j_lmihh_f8
§ nb_ f_p_f i ^_g[h^ il iol ^loa ][h^c^[n_m mbiof^ nb_s l_]_cp_ [jjlip[f) qbc]b g[s p[ls mcahc c][hnfs8
§ ]b[ha_m ch nb_ l_aof[nils _hpclihg_hn il g[le_n il a_h_l[f _]ihigc] ]ih^cncihm8
§ nb_ ch]l_[m_ ch m[f[lc_m [h^ q[a_m [h^ nb_ _rn_hmcih i _h_ cnm l_kocl_^ ni l_n[ch) [nnl[]n [h^ gincp[n_
ko[fc c_^ j_lmihh_f8

§ nb_ ch]l_[m_m ch ]imnm i ]igjih_hnm h_]_mm[ls il iol omch_mm8 [h^
§ ch f[ncih+

Pb_ i]]oll_h]_ i ih_ il gil_ i nb_m_ il inb_l []nilm ]iof^ l_mofn ch f[la_ fo]no[ncihm [h^ ohjl_^c]n[ cfcns ch iol
ko[ln_lfs [h^ [hho[f ij_l[ncha l_mofnm+ =m [ l_mofn) ]igj[lcha iol ij_l[ncha l_mofnm ih [ j_lci^*ni*j_lci^ [mcm g[s
hin _ g_[hcha of+ Pbcm p[lc[ cfcns [h^ ohjl_^c]n[ cfcns ]iof^ [fmi l_mofn ch iol [cfcha ni g__n [hs il_][mnm q_
jlipc^_ ni nb_ g[le_n) il nb_ _rj_]n[ncihm i ch^omnls il ch[h]c[f [h[fsmnm il chp_mnilm) il [hs j_lci^+ E ih_ il gil_
i nb_m_ _p_hnm i]]ol) nb_ jlc]_ i iol ?f[mm = ]iggih mni]e ]iof^ ^_]fch_ mo mn[hnc[ffs+
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9M L LUNHNL PU M L H X P P PVU V H LNP WH UL OPW OP TH PU LH L V HWP HS LX P LTLU
KPS L V V ROVSKL c LX P H L V PU KLI V H TL VU PUNLU SPHIPSP PL HUK IQL V
V OL P R

S_ b[p_ _ha[a_^ [h^ g[s ch nb_ onol_ _ha[a_ ch []kocmcncihm [h^ mnl[n_ac] j[lnh_lmbcjm) ch]fo^cha s fc]_hmcha
il []koclcha ]igjf_g_hn[ls jli^o]nm) chn_ff_]no[f jlij_lns lcabnm) n_]bhifiac_m) il omch_mm_m+ =hs []kocmcncih il
mnl[n_ac] j[lnh_lmbcj g[s _hn[cf hog_liom lcmem) ch]fo^cha on hin fcgcn_^ ni nb_ iffiqcha7

§ ch]l_[m_^ ij_l[ncha _rj_hm_m [h^ ][mb l_kocl_g_hnm8
§ nb_ [mmogjncih i ch^_ n_^h_mm il ]ihncha_hn fc[ cfcnc_m8
§ nb_ cmmo[h]_ i iol _kocns m_]olcnc_m) qbc]b qiof^ l_mofn ch ^cfoncih ni iol mni]ebif^_lm _kocns8
§ ^c c]ofnc_m ch [mmcgcf[ncha ij_l[ncihm) chn_ff_]no[f jlij_lns) jli^o]nm) [h^ ^loa ][h^c^[n_m i [h []kocl_^
]igj[hs) [h^ qcnb chn_al[ncha h_q j_lmihh_f8

§ nb_ ^cp_lmcih i iol g[h[a_g_hn m [nn_hncih lig iol _rcmncha jli^o]n jlial[gm [h^ chcnc[ncp_m) _p_h c q_ [l_
oh[ f_ ni ]igjf_n_ mo]b jlijim_^ nl[hm[]ncih8

§ iol [ cfcns ni l_n[ch e_s _gjfis__m [h^ g[chn[ch e_s omch_mm l_f[ncihmbcjm8
§ oh]_ln[chnc_m [mmi]c[n_^ qcnb nb_ inb_l j[lns ni mo]b [ nl[hm[]ncih) ch]fo^cha nb_ jlimj_]nm i nb[n j[lns [h^
nb_cl _rcmncha jli^o]nm il ^loa ][h^c^[n_m [h^ [ cfcns ni i n[ch l_aof[nils [jjlip[fm8 [h^

§ iol ch[ cfcns ni a_h_l[n_ l_p_ho_ lig []kocl_^ chn_ff_]no[f jlij_lns) n_]bhifias) [h^,il jli^o]nm
mo c]c_hn ni g__n iol i d_]ncp_m il _p_h ni i m_n nb_ [mmi]c[n_^ nl[hm[]ncih [h^ g[chn_h[h]_ ]imnm+

Eh [^^cncih) c q_ oh^_ln[e_ mo]b [ nl[hm[]ncih) q_ g[s [mmog_ il ch]ol ^_ n i fca[ncihm) ch]ol [ f[la_ ih_*ncg_
_rj_hm_) il []kocl_ chn[hac f_ [mm_nm) qbc]b ]iof^ l_mofn ch mcahc c][hn onol_ [gilnct[ncih _rj_hm_m [h^
[^p_lm_fs cgj[]n iol l_mofnm i ij_l[ncihm+

3V VM TH L PHS UL L H MV V I PUL PU LH PUN TV L HWPKS V SK PU LH L V UL SV L

Pb_ ]imnm i g[n_lc[fm h_]_mm[ls il iol omch_mm b[p_ lcm_h ch l_]_hn s_[lm [h^ qcff fce_fs ]ihncho_ ni ch]l_[m_
acp_h mnlcha_h]s i ^_g[h^m+ ?igj_ncncih [h^ cr_^ jlc]_ ]ihnl[]nm g[s fcgcn iol [ cfcns ni g[chn[ch _rcmncha
ij_l[ncha g[lachm+ ?imnm ch]l_[mcha gil_ l[jc^fs nb[h g[le_n jlc]_m g[s ch]l_[m_ iol h_n fimm_m [h^ g[s b[p_ [
g[n_lc[f [^p_lm_ cgj[]n ih iol omch_mm [h^ l_mofnm i ij_l[ncihm+

H IAI H;B7J;: JE J>; : I9EL;HO 7D: :;L;BEFC;DJ E :HK= 97D: :7J;I

HWW VH O V K N KP V L P UPX L HUK TH UV SLHK V L M S K N W VK MV H PV
LH VU PU S KPUN I UV SPTP LK V OHSSLUNL PKLU PM PUN TL OHUP T VM H PVU MV V HUKPKH L

S_ cg[a_ ]_ffm [h^ om_ ]_ff giljbifias ni oh^_lmn[h^ biq [ ^cm_[m_^ ]_ff l_mjih^m ni ^loam [h^ c il qb_h cn
[jj_[lm hilg[f+ E mno^scha nb_ mb[j_) mnlo]nol_) ilg) [h^ mct_ i ]_ffm ^i_m hin jlip_ ni _ [h []]ol[n_ q[s ni
_nn_l oh^_lmn[h^ ^cm_[m_m il ^i_m hin f_[^ ni nb_ cifiac][f chmcabnm il pc[ f_ ^loa ][h^c^[n_m q_ [hnc]cj[n_) iol

^loa ^cm]ip_ls jf[n ilg g[s hin _ om_ of il g[s hin f_[^ ni mo]]_mm of ^loa jli^o]nm) il q_ g[s b[p_ ni gip_ ni
[ h_q omch_mm gi^_f) [hs i qbc]b ]iof^ b[p_ [h [^p_lm_ _ _]n ih iol l_jon[ncih [h^ l_mofnm i ij_l[ncihm+ E nb_
g_]b[hcmg i []ncih i [ ^loa ][h^c^[n_ cm ohehiqh) cn g[s _ gil_ ^c c]ofn ni ]biim_ nb_ _mn f_[^ ni ijncgct_
lig [h _ c][]s mn[h^jichn [h^ ni [pic^ jin_hnc[f i *n[la_n mc^_ _ _]nm nb[n ]iof^ [ _]n m[ _ns+ Oo]b oh]_ln[chns
]iof^ g[e_ cn gil_ ^c c]ofn ni ilg j[lnh_lmbcjm qcnb f[la_l jb[lg[]_onc][f ]igj[hc_m) [m nb_ _rj_hm_m chpifp_^ ch
f[n_*jb[m_ ]fchc][f nlc[fm ch]l_[m_ nb_ f_p_f i lcme l_f[n_^ ni jin_hnc[f _ c][]s [h^,il m[ _ns ]ih]_lhm [h^ g[s jim_
]b[ff_ha_m ni EJ [h^,il J_q loa =jjfc][ncih %J =& [jjlip[f s nb_ B = il inb_l l_aof[nils [a_h]c_m+

K N HUKPKH L H L PU W L SPUP HS V SPUP HS KL LSVWTLU OP O H L SLUN O HUK L WLU P L
W V L L P O U L HPU V VTL HUK OL WV LU PHS MV I HU PHS KLSH

Kol ]oll_hn ^loa ][h^c^[n_m [l_ ch jl_]fchc][f il ]fchc][f ^_p_fijg_hn+ >_ il_ q_ ][h lcha [hs ^loa ][h^c^[n_ ni
g[le_n) q_ gomn) [giha inb_l nbcham) mo]]_mm offs ]igjf_n_ jl_]fchc][f mno^c_m) b[p_ nb_ ][h^c^[n_ g[ho []nol_^
ni [jjlijlc[n_ mj_]c c][ncihm) ]ih^o]n _rn_hmcp_ ]fchc][f nlc[fm ni ^_gihmnl[n_ m[ _ns [h^ _ c][]s ch bog[hm) [h^
i n[ch g[le_ncha [jjlip[f lig nb_ B = [h^ inb_l [jjlijlc[n_ l_aof[nils [onbilcnc_m) qbc]b q_ b[p_ hin s_n
^_gihmnl[n_^ iol [ cfcns ni ^i+ ?fchc][f n_mncha cm _rj_hmcp_) ^c c]ofn ni ^_mcah [h^ cgjf_g_hn) ][h n[e_ g[hs s_[lm
ni ]igjf_n_) [h^ cm oh]_ln[ch [m ni ion]ig_+ = [cfol_ i [ ]fchc][f nlc[f ][h i]]ol [n [hs mn[a_ i n_mncha+ Pb_
ion]ig_ i jl_]fchc][f ^_p_fijg_hn n_mncha [h^ _[lfs ]fchc][f nlc[fm g[s hin _ jl_^c]ncp_ i nb_ mo]]_mm i f[n_l
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]fchc][f nlc[fm) [h^ chn_lcg l_mofnm i [ ]fchc][f nlc[f ^i hin h_]_mm[lcfs jl_^c]n ch[f l_mofnm+ S_ g[s []]_f_l[n_
^_p_fijg_hn lig ]_ff gi^_fm ch iol ^loa ^cm]ip_ls jf[n ilg ^cl_]nfs ni j[nc_hnm qcnbion p[fc^[ncha l_mofnm nblioab
[hcg[f mno^c_m il p[fc^[n_ l_mofnm ch [hcg[f mno^c_m [n nb_ m[g_ ncg_ [m q_ ]ih^o]n Lb[m_ . ]fchc][f nlc[fm+ Pbcm
[jjli[]b ]iof^ jim_ [^^cncih[f lcmem ni iol mo]]_mm c nb_ _ _]n i ]_ln[ch i iol ^loa ][h^c^[n_m ih ^cm_[m_m b[m
hin __h n_mn_^ ch [hcg[fm jlcil ni n_mncha ch bog[hm+

S_ b[p_ m_p_l[f ]fchc][f*mn[a_ ^loa ][h^c^[n_m [h^ q_ [hnc]cj[n_ cfcha EJ [jjfc][ncihm qcnb nb_ B = il inb_l
l_aof[nilm il Lb[m_ . il Lb[m_ / mno^c_m) [m [jjfc][ f_) il nb_m_ ^loa ][h^c^[n_m+ S_ g[s hin _ [ f_ ni cf_ mo]b
EJ m) il EJ m il [hs inb_l ^loa ][h^c^[n_m) [h^ _ach mo]b mno^c_m) ih nb_ ncg_fch_m q_ _rj_]n) c [n [ff) [h^ [hs
mo]b ^_f[sm ]iof^ cgj[]n [hs [^^cncih[f jli^o]n ^_p_fijg_hn ncg_fch_m+ Iil_ip_l) q_ ][hhin _ mol_ nb[n
mo gcmmcih i [h EJ qcff l_mofn ch nb_ B = il inb_l l_aof[nilm [ffiqcha olnb_l ]fchc][f nlc[fm ni _ach il nb[n) ih]_
_aoh) cmmo_m qcff hin [lcm_ nb[n l_kocl_ om ni momj_h^ il n_lgch[n_ nb_m_ nlc[fm+ ?igg_h]cha _[]b i nb_m_ ]fchc][f

nlc[fm cm mo d_]n ni ch[fctcha nb_ nlc[f ^_mcah [m_^ ih ^cm]ommcihm qcnb nb_ B = [h^ inb_l l_aof[nils [onbilcnc_m+ Pb_
l_kocl_g_hnm cgjim_^ s nb_m_ l_aof[nils [onbilcnc_m) il nb_cl aip_lhcha mn[non_m) ]iof^ ]b[ha_ [n [hs ncg_) qbc]b
g[s l_mofn ch mnlc]n_l [jjlip[f ]ih^cncihm nb[h q_ ]oll_hnfs _rj_]n [h^,il h_]_mmcn[n_ ]igjf_ncih i [^^cncih[f il
fiha_l ]fchc][f nlc[fm+ Oo]]_mm of ]igjf_ncih i iol ]fchc][f nlc[fm cm [ jl_l_kocmcn_ ni mo gcnncha J =m ni nb_ B =) [m
q_ff [m I[le_ncha =onbilct[ncih =jjfc][ncihm %I==m& ni nb_ Aolij_[h I_^c]ch_m =a_h]s %AI=& [h^ nb_ I_^c]ch_m
[h^ D_[fnb][l_ Lli^o]nm N_aof[nils =a_h]s %IDN=& il _[]b ^loa ][h^c^[n_ [h^) ]ihm_ko_hnfs) ni nb_ ofncg[n_
[jjlip[f [h^ ]igg_l]c[f g[le_ncha i _[]b ^loa ][h^c^[n_+ S_ ^i hin ehiq qb_nb_l [hs i iol onol_ ]fchc][f nlc[fm
qcff _ach ih ncg_ il _ ]igjf_n_^ ih m]b_^of_) c [n [ff+

S_ b[p_ _rj_lc_h]_) [h^ g[s ch nb_ onol_ _rj_lc_h]_ ^_f[sm ch ]igjf_ncha iol jl_]fchc][f mno^c_m [h^ chcnc[ncha il
]igjf_ncha ]fchc][f nlc[fm) il hog_liom oh il_m__h _p_hnm ^olcha) il [m [ l_mofn i ) [hs ]fchc][f nlc[fm) nb[n ]iof^
l_kocl_ om ni ch]ol [^^cncih[f ]imnm il ^_f[s il jl_p_hn iol [ cfcns ni l_]_cp_ g[le_ncha [jjlip[f il ni ]igg_l]c[fct_
iol ^loa ][h^c^[n_m) ch]fo^cha on hin fcgcn_^ ni nbim_ l_f[n_^ ni ih_ il gil_ i nb_ iffiqcha7

§ l_aof[nilm) Ehmncnoncih[f N_pc_q >i[l^m %EN>m&) il _nbc]m ]iggcnn__m g[s hin [onbilct_ om il iol
chp_mnca[nilm ni ]igg_h]_ [ ]fchc][f nlc[f il ni ]ih^o]n [ ]fchc][f nlc[f [n jlimj_]ncp_ nlc[f mcn_m8

§ q_ g[s b[p_ ^c c]ofns l_[]bcha) il [cf ni l_[]b) [al__g_hn ih []]_jn[ f_ n_lgm qcnb jlimj_]ncp_ nlc[f mcn_m
[h^ jlimj_]ncp_ ?ihnl[]n N_m_[l]b Kla[hct[ncihm %?NKm&) nb_ n_lgm i qbc]b ][h _ mo d_]n ni _rn_hmcp_
h_ainc[ncih [h^ g[s p[ls mcahc c][hnfs [giha ^c _l_hn ?NKm [h^ nlc[f mcn_m8

§ nb_ hog _l i j[lnc]cj[hnm l_kocl_^ il ]fchc][f nlc[fm i iol ^loa ][h^c^[n_m g[s _ f[la_l nb[h q_
[hnc]cj[n_) _hliffg_hn ch nb_m_ ]fchc][f nlc[fm g[s _ mfiq_l nb[h q_ [hnc]cj[n_) il j[lnc]cj[hnm g[s ^lij
ion i ]fchc][f nlc[fm il [cf ni l_nolh il jimn*nl_[ng_hn iffiq*oj [n [ bcab_l l[n_ nb[h q_ [hnc]cj[n_8

§ q_ il iol nbcl^*j[lns ]ihnl[]nilm g[s [cf ni ]igjfs qcnb l_aof[nils l_kocl_g_hnm) [cf ni g__n nb_cl
]ihnl[]no[f i fca[ncihm ni om ch [ ncg_fs g[hh_l il [n [ff) ^_pc[n_ lig nb_ ]fchc][f nlc[f jlini]if) il ^lij
ion i [ nlc[f) qbc]b g[s l_kocl_ nb[n q_ [^^ h_q ]fchc][f nlc[f mcn_m il chp_mnca[nilm8

§ nb_ mojjfs il ko[fcns i iol ^loa ][h^c^[n_m il nb_ inb_l g[n_lc[fm h_]_mm[ls ni ]ih^o]n ]fchc][f nlc[fm i iol
^loa ][h^c^[n_m g[s _ chmo c]c_hn) ^_f[s_^) il ch[^_ko[n_8

§ nb_ i]]oll_h]_ i ^_f[sm ch nb_ g[ho []nolcha i iol ^loa ][h^c^[n_m8
§ l_jilnm g[s [lcm_ lig jl_]fchc][f il ]fchc][f n_mncha i inb_l nb_l[jc_m nb[n l[cm_ m[ _ns) _ c][]s) il inb_l
]ih]_lhm [ ion iol ^loa ][h^c^[n_m8 [h^

§ ]fchc][f nlc[fm g[s jli^o]_ ch]ih]fomcp_) gcr_^) il h_a[ncp_ l_mofnm [ ion iol ^loa ][h^c^[n_m) ch]fo^cha
^_n_lgch[ncihm nb[n ][h^c^[n_m b[p_ oh^_mcl[ f_ mc^_ _ _]nm il inb_l oh_rj_]n_^ ]b[l[]n_lcmnc]m) ch qbc]b
_p_hn) q_ g[s ^_]c^_ il iol chp_mnca[nilm il l_aof[nilm) EN>m) il _nbc]m ]iggcnn__m g[s l_kocl_ om ni
momj_h^ il n_lgch[n_ nb_ nlc[fm+

Blig ncg_ ni ncg_ [m q_ gip_ nblioab nb_ mn[a_m i ^_p_fijg_hn) q_ b[p_ jo fcmb_^ [h^ _rj_]n ch nb_ onol_ ni
jo fcmb chn_lcg nij*fch_ il jl_fcgch[ls ^[n[ lig iol ]fchc][f nlc[fm+ Ehn_lcg ^[n[ lig ]fchc][f nlc[fm [l_ mo d_]n ni nb_
lcme nb[n ih_ il gil_ i nb_ ]fchc][f ion]ig_m g[s g[n_lc[ffs ]b[ha_ [m _hliffg_hn i j[lnc]cj[hnm ]ihncho_m [h^
gil_ ^[n[ _]ig_ [p[cf[ f_+ Ll_fcgch[ls il nij*fch_ ^[n[ [fmi l_g[ch mo d_]n ni [o^cn [h^ p_lc c][ncih jli]_^ol_m
nb[n g[s l_mofn ch nb_ ch[f ^[n[ _cha g[n_lc[ffs ^c _l_hn lig nb_ jl_fcgch[ls ^[n[ q_ jl_pciomfs jo fcmb_^+ =m [
l_mofn) chn_lcg [h^ jl_fcgch[ls ^[n[ mbiof^ _ pc_q_^ qcnb ][oncih ohncf nb_ ch[f ^[n[ [l_ [p[cf[ f_+ =^p_lm_
^c _l_h]_m _nq__h jl_fcgch[ls il chn_lcg ^[n[ [h^ ch[f ^[n[ ]iof^ mcahc c][hnfs b[lg iol omch_mm jlimj_]nm+

Kol jli^o]n ^_p_fijg_hn ]imnm qcff ch]l_[m_ c q_ _rj_lc_h]_ ^_f[sm ch n_mncha il l_aof[nils [jjlip[fm+ S_
^i hin ehiq qb_nb_l [hs i iol onol_ ]fchc][f nlc[fm qcff _ach [m jf[hh_^) il qb_nb_l [hs i iol ]oll_hn il
onol_ ]fchc][f nlc[fm qcff h__^ ni _ l_mnlo]nol_^ il qcff _ ]igjf_n_^ ih m]b_^of_) c [n [ff+ E q_ ^_]c^_ il [l_
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l_kocl_^ ni momj_h^ il n_lgch[n_ [ ]fchc][f nlc[f) q_ g[s _f_]n ni [ [h^ih jli^o]n ^_p_fijg_hn il nb[n
jlial[g+ Ocahc c][hn jl_]fchc][f mno^s il ]fchc][f nlc[f ^_f[sm ]iof^ [fmi mbiln_h [hs j_lci^m ^olcha qbc]b q_
g[s b[p_ nb_ _r]fomcp_ lcabn ni ]igg_l]c[fct_ iol ^loa ][h^c^[n_m il ]iof^ [ffiq iol ]igj_ncnilm ni lcha
jli^o]nm ni g[le_n _ il_ q_ ^i [h^ cgj[cl iol [ cfcns ni mo]]_mm offs ]igg_l]c[fct_ iol ^loa ][h^c^[n_m+
=hs ^_f[sm ch il oh [pil[ f_ ion]ig_m lig iol jl_]fchc][f il ]fchc][f ^_p_fijg_hn jlial[gm g[s
mcahc c][hnfs b[lg iol omch_mm) ij_l[ncha l_mofnm) [h^ jlimj_]nm+

9M L L WL PLU L KLSH V KPMMP S PL PU OL LU VSSTLU VM WH PLU PU SPUP HS PHS V L LPW VM UL L H
LN SH V HWW V HS V SK IL KLSH LK V W L LU LK

S_ g[s hin _ [ f_ ni chcnc[n_) ]ihncho_) [h^ ]igjf_n_ ]fchc][f nlc[fm il ]oll_hn il onol_ ^loa ][h^c^[n_m c q_ [l_
oh[ f_ ni fi][n_ [h^ ncg_fs _hliff [ mo c]c_hn hog _l i _fcac f_ j[lnc]cj[hnm ch nb_m_ nlc[fm [m l_kocl_^ s nb_ B = il
mcgcf[l l_aof[nils [onbilcnc_m ionmc^_ nb_ Qhcn_^ On[n_m+ Pb_ jli]_mm i ch^cha jin_hnc[f j[lnc]cj[hnm g[s jlip_
gil_ ]imnfs nb[h ]oll_hnfs _rj_]n_^ [h^ iol [ cfcns ni _hliff _fcac f_ j[lnc]cj[hnm g[s _ fcgcn_^ il g[s l_mofn ch
mfiq_l _hliffg_hn nb[h q_ [hnc]cj[n_ ^o_ ni [ hog _l i []nilm) ch]fo^cha on hin fcgcn_^ ni nb_ iffiqcha7

§ nb_ m_p_lcns i nb_ ^cm_[m_ oh^_l chp_mnca[ncih8
§ nb_ _fcac cfcns ]lcn_lc[ il nb_ ]fchc][f nlc[f ch ko_mncih) mo]b [m l_kocl_g_hnm nb[n j[lnc]cj[hnm b[p_ mj_]c c]
]b[l[]n_lcmnc]m il ^cm_[m_m8

§ nb_ [p[cf[ cfcns i [h [jjlijlc[n_ a_higc] m]l__hcha n_mn8
§ nb_ j_l]_cp_^ lcmem [h^ _h_ cnm i nb_ ^loa ][h^c^[n_ oh^_l mno^s8
§ ^c c]ofnc_m ch c^_hnc scha) l_]locncha) [h^ _hliffcha [ mo c]c_hn hog _l i j[lnc]cj[hnm ni ]igjf_n_ iol ]fchc][f
mno^c_m8

§ iol [ cfcns ni l_]locn ]fchc][f nlc[f chp_mnca[nilm qcnb nb_ [jjlijlc[n_ ]igj_n_h]c_m [h^ _rj_lc_h]_8
§ nb_ l_ _ll[f jl[]nc]_m i jbsmc]c[hm8
§ qb_nb_l ]igj_ncnilm [l_ ]ih^o]ncha ]fchc][f nlc[fm il ^loa ][h^c^[n_m nb[n nl_[n nb_ m[g_ ch^c][ncihm [m iolm)
[h^ nb_ [p[cf[ cfcns [h^ _ c][]s i ]igj_ncha nb_l[jc_m8

§ iol [ cfcns ni gihcnil j[lnc]cj[hnm [^_ko[n_fs ^olcha [h^ [ n_l nb_ nlc[f [h^ ni g[chn[ch j[lnc]cj[hn ch ilg_^
]ihm_hn [h^ jlcp[]s8

§ nb_ jlircgcns [h^ [p[cf[ cfcns i ]fchc][f nlc[f mcn_m il jlimj_]ncp_ j[lnc]cj[hnm8
§ j[h^_gc]m il inb_l jo fc] b_[fnb ]lcm_m mo]b [m nb_ ?KRE *.6 j[h^_gc]) h[nol[f ^cm[mn_lm) afi [f jifcnc][f
chmn[ cfcns) q[l [l_) il inb_l _rn_lh[f _p_hnm nb[n g[s fcgcn nb_ [p[cf[ cfcns i j[lnc]cj[hnm) jlch]cj[f
chp_mnca[nilm) mno^s mn[ ) il ]fchc][f mcn_m8 [h^

§ nb_ lcme nb[n _hliff_^ j[lnc]cj[hnm qcff hin ]igjf_n_ [ ]fchc][f nlc[f+

E ch^cpc^o[fm [l_ ohqcffcha ni j[lnc]cj[n_ ch il ]igjf_n_ iol mno^c_m il [hs l_[mih) il q_ _rj_lc_h]_ inb_l
^c c]ofnc_m qcnb _hliffg_hn il j[lnc]cj[ncih) nb_ ncg_fch_ il l_]locncha j[lnc]cj[hnm) ]ih^o]ncha mno^c_m) [h^
i n[chcha l_aof[nils [jjlip[f i jin_hnc[f jli^o]nm g[s _ ^_f[s_^+

WSHUULK SPUP HS PHS V OV L VM V LU HUK WV LU PHS M L VSSHIV H V TH UV IL
L M S V TH L LHS PNUPMP HU HK L L L LU UV LLU PU V W L SPUP HS V UVU SPUP HS KPL

OP O TH L S PU H HML W VMPSL OH V SK PUOPIP LN SH V HWW V HS V TH RL H LW HU L VM HU VM
V K N HUKPKH L

>_ il_ i n[chcha l_aof[nils [jjlip[fm il nb_ ]igg_l]c[f m[f_ i [hs jli^o]nm) q_ gomn ^_gihmnl[n_ nblioab
jl_]fchc][f mno^c_m [h^ ]fchc][f nlc[fm nb[n iol ^loa ][h^c^[n_m [l_ inb m[ _ [h^ _ _]ncp_ il om_ ch _[]b n[la_n
ch^c][ncih+ B[cfol_ ][h i]]ol [n [hs ncg_ ^olcha nb_ ]fchc][f nlc[f jli]_mm+ Pb_ l_mofnm i jl_]fchc][f mno^c_m [h^ _[lfs
]fchc][f nlc[fm i iol ^loa ][h^c^[n_m g[s hin _ jl_^c]ncp_ i nb_ l_mofnm i f[n_l*mn[a_ ]fchc][f nlc[fm) [h^ chcnc[f
mo]]_mm ch ]fchc][f nlc[fm g[s hin _ ch^c][ncp_ i l_mofnm nb[n qcff _ i n[ch_^ qb_h mo]b nlc[fm [l_ ]igjf_n_^+ =h
_rnl_g_fs bcab l[n_ i ^loa ][h^c^[n_m [cf [m nb_s jli]__^ nblioab ]fchc][f nlc[fm+ loa ][h^c^[n_m ch f[n_l mn[a_m i
]fchc][f nlc[fm [fmi g[s [cf ni mbiq nb_ ^_mcl_^ m[ _ns [h^ _ c][]s jli cf_ ^_mjcn_ b[pcha jlial_mm_^ nblioab
hih]fchc][f mno^c_m [h^ chcnc[f ]fchc][f nlc[fm+ = hog _l i ]igj[hc_m ch nb_ cijb[lg[]_onc][f ch^omnls b[p_ mo _l_^
mcahc c][hn m_n []em ch [^p[h]_^ ]fchc][f nlc[fm ^o_ ni f[]e i _ c][]s il oh[]]_jn[ f_ m[ _ns cmmo_m) hinqcnbmn[h^cha
jligcmcha l_mofnm ch _[lfc_l nlc[fm+ Iimn ^loa ][h^c^[n_m nb[n ]igg_h]_ ]fchc][f nlc[fm [l_ h_p_l [jjlip_^ il
g[le_ncha) [h^ nb_l_ ][h _ hi [mmol[h]_ nb[n [hs i iol ]oll_hn il onol_ ]fchc][f nlc[fm qcff ofncg[n_fs _ mo]]_mm of
il mojjiln olnb_l ]fchc][f ^_p_fijg_hn i [hs i iol ^loa ][h^c^[n_m+
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=m cm nb_ ][m_ qcnb g[hs nl_[ng_hnm il l[l_ ^cm_[m_m [h^ inb_l ]ih^cncihm) nb_l_ b[p_ __h) [h^ cn cm fce_fs nb[n ch
nb_ onol_ nb_l_ g[s _) mc^_ _ _]nm [mmi]c[n_^ qcnb nb_ om_ i iol ^loa ][h^c^[n_m+ E mcahc c][hn [^p_lm_ _p_hnm il
inb_l mc^_ _ _]nm [l_ i m_lp_^ ch [hs i iol ]oll_hn il onol_ ^loa ][h^c^[n_m) q_ g[s b[p_ ^c c]ofns l_]locncha
j[lnc]cj[hnm ch iol ]fchc][f nlc[fm) nb_s g[s ^lij ion i iol nlc[fm) il q_ g[s _ l_kocl_^ ni [ [h^ih nb_ nlc[fm il iol
^_p_fijg_hn _ ilnm i ih_ il gil_ ^loa ][h^c^[n_m [fnia_nb_l+ Iil_ip_l) c q_ ^_p_fij ^loa ][h^c^[n_m ch
]ig ch[ncih qcnb ih_ il gil_ ^cm_[m_ nb_l[jc_m) cn g[s _ gil_ ^c c]ofn ni []]ol[n_fs jl_^c]n mc^_ _ _]nm+ S_) nb_
B =) inb_l [jjfc][ f_ l_aof[nils [onbilcnc_m) il [h EN> g[s momj_h^ il n_lgch[n_ ]fchc][f nlc[fm i [ ^loa ][h^c^[n_
[n [hs ncg_ il p[lciom l_[mihm) ch]fo^cha [ _fc_ nb[n mo d_]nm ch mo]b nlc[fm [l_ _cha _rjim_^ ni oh[]]_jn[ f_
b_[fnb lcmem il [^p_lm_ mc^_ _ _]nm+ Oig_ jin_hnc[f nb_l[j_onc]m ^_p_fij_^ ch nb_ cin_]bhifias ch^omnls nb[n
chcnc[ffs mbiq_^ nb_l[j_onc] jligcm_ ch _[lfs*mn[a_ nlc[fm q_l_ f[n_l ioh^ ni ][om_ mc^_ _ _]nm nb[n jl_p_hn_^ nb_cl
olnb_l ^_p_fijg_hn+ Ap_h c nb_ mc^_ _ _]nm ^i hin jl_]fo^_ nb_ jli^o]n lig i n[chcha il g[chn[chcha g[le_ncha
[jjlip[f) oh^_mcl[ f_ mc^_ _ _]nm g[s chbc cn g[le_n []]_jn[h]_ i nb_ [jjlip_^ jli^o]n ^o_ ni cnm nif_l[ cfcns
p_lmom inb_l nb_l[jc_m+ =hs i nb_m_ ^_p_fijg_hnm ]iof^ g[n_lc[ffs b[lg iol omch_mm) ij_l[ncha l_mofnm) [h^
jlimj_]nm+

FL VUK SPUP HS PHS MV V K N HUKPKH L V PKL OL DUP LK B H L HUK OL 641 HUK
PTPSH MV LPNU LN SH V H OV P PL TH UV H LW KH H M VT O PHS

S_ b[p_ ]ih^o]n_^ ]fchc][f nlc[fm ionmc^_ nb_ Qhcn_^ On[n_m) ch]fo^cha ch nb_ Qhcn_^ Gcha^ig [h^ nb_ J_nb_lf[h^m)
[h^ g[s ch nb_ onol_ ]biim_ ni ]ih^o]n [^^cncih[f ]fchc][f nlc[fm ionmc^_ nb_ Qhcn_^ On[n_m ch fi][ncihm nb[n g[s
ch]fo^_ =omnl[fc[) Aolij_) =mc[) il inb_l dolcm^c]ncihm+ B = []]_jn[h]_ i nlc[f ^[n[ lig ]fchc][f nlc[fm ]ih^o]n_^
ionmc^_ nb_ Qhcn_^ On[n_m l_kocl_m nb[n [ff i B =m ]fchc][f nlc[f l_kocl_g_hnm _ g_n+ Eh [^^cncih) ch ][m_m qb_l_
^[n[ lig ]fchc][f nlc[fm ]ih^o]n_^ ionmc^_ nb_ Qhcn_^ On[n_m [l_ chn_h^_^ ni m_lp_ [m nb_ mif_ [mcm il g[le_ncha
[jjlip[f ch nb_ Qhcn_^ On[n_m) nb_ B = qcff a_h_l[ffs hin [jjlip_ nb_ [jjfc][ncih ih nb_ [mcm i il_cah ^[n[ [fih_
ohf_mm %c& nb_ ^[n[ [l_ [jjfc][ f_ ni nb_ Qhcn_^ On[n_m jijof[ncih [h^ Qhcn_^ On[n_m g_^c][f jl[]nc]_8 %cc& nb_ nlc[fm
[l_ j_l ilg_^ s ]fchc][f chp_mnca[nilm i l_]iahct_^ ]igj_n_h]_8 [h^ %ccc& nb_ ^[n[ g[s _ ]ihmc^_l_^ p[fc^ qcnbion
nb_ h__^ il [h ih*mcn_ chmj_]ncih s nb_ B = il) c nb_ B = ]ihmc^_lm mo]b [h chmj_]ncih ni _ h_]_mm[ls) nb_ B =
cm [ f_ ni p[fc^[n_ nb_ ^[n[ nblioab [h ih*mcn_ chmj_]ncih il inb_l [jjlijlc[n_ g_[hm+ I[hs il_cah l_aof[nils
i^c_m b[p_ mcgcf[l [jjlip[f l_kocl_g_hnm) [h^ mo]b il_cah nlc[fm qiof^ _ mo d_]n ni nb_ [jjfc][ f_ fi][f f[qm i

nb_ il_cah dolcm^c]ncihm qb_l_ nb_ nlc[fm [l_ ]ih^o]n_^+ Pb_l_ ][h _ hi [mmol[h]_ nb[n nb_ B = il [hs mcgcf[l
il_cah l_aof[nils [onbilcns qcff []]_jn ^[n[ lig nlc[fm ]ih^o]n_^ ionmc^_ i nb_ Qhcn_^ On[n_m il nb_ [jjfc][ f_
dolcm^c]ncih+ E nb_ B = il [hs mcgcf[l il_cah l_aof[nils [onbilcns ^i_m hin []]_jn mo]b ^[n[) cn qiof^ l_mofn ch nb_
h__^ il [^^cncih[f nlc[fm) qbc]b qiof^ _ ]imnfs [h^ ncg_*]ihmogcha [h^ ^_f[s [mj_]nm i iol omch_mm jf[h) [h^
qbc]b g[s l_mofn ch iol ^loa ][h^c^[n_m hin l_]_cpcha [jjlip[f il ]f_[l[h]_ il ]igg_l]c[fct[ncih ch nb_ [jjfc][ f_
dolcm^c]ncih+

Biffiqcha nb_ Qhcn_^ Gcha^ig m ^_j[lnol_ lig nb_ AQ %l_ _ll_^ ni [m >l_rcn& ih F[ho[ls 0.) /-/-) [h^ nb_ _h^ i
nb_ nl[hmcncih j_lci^ ih _]_g _l 0.) /-/-) nb_ AQ [h^ nb_ Qhcn_^ Gcha^ig _hn_l_^ chni [ nl[^_ [h^ ]iij_l[ncih
[al__g_hn nb[n aip_lhm ]_ln[ch [mj_]nm i nb_cl onol_ l_f[ncihmbcj) ch]fo^cha nb_ [mmol[h]_ i n[lc * l__ nl[^_ il
]_ln[ch aii^m [h^ m_lpc]_m+ =m nb_ l_aof[nils l[g_qile il jb[lg[]_onc][f jli^o]nm ch nb_ Qhcn_^ Gcha^ig cm
^_lcp_^ lig AQ ^cl_]ncp_m [h^ l_aof[ncihm) >l_rcn qcff g[n_lc[ffs cgj[]n nb_ onol_ l_aof[nils l_acg_ nb[n [jjfc_m ni
jli^o]nm [h^ nb_ [jjlip[f i ^loa ][h^c^[n_m ch nb_ Qhcn_^ Gcha^ig+ Hiha_l n_lg) nb_ Qhcn_^ Gcha^ig cm fce_fs ni
^_p_fij cnm iqh f_acmf[ncih nb[n ^cp_la_m lig nb[n ch nb_ AQ) qbc]b g[s ^_f[s il jl_]fo^_ g[le_ncha [jjlip[f il
iol ^loa ][h^c^[n_m ch ih_ il inb dolcm^c]ncihm+

9 P KPMMP S V L HISP O P O W L P PVU OL PU PKLU L HUK W L HSLU L MV H NL WH PLU WVW SH PVU VM V
K N HUKPKH L 9M OL TH RL VWWV UP PL MV V K N HUKPKH L H L THSSL OHU L L PTH L V PM HU
HWW V HS OH L VI HPU P IH LK VU H UH V L KLMPUP PVU VM OL WH PLU WVW SH PVU V L LU L HUK HIPSP
V H OPL L W VMP HIPSP PSS IL HK L LS HMML LK WV PIS TH L PHSS

Ap_h c [jjlip_^ il ]igg_l]c[f m[f_) nb_ nin[f [^^l_mm[ f_ g[le_n il iol ^loa ][h^c^[n_m qcff ofncg[n_fs ^_j_h^
ojih) [giha inb_l nbcham) %c& nb_ ch^c][ncihm [h^ ^c[ahimnc] ]lcn_lc[ ch]fo^_^ ch nb_ ch[f f[ _f8 %cc& []]_jn[h]_ s
nb_ g_^c][f ]iggohcns8 [h^ %ccc& j[nc_hn []]_mm) jli^o]n jlc]cha) [h^ l_cg olm_g_hn s nbcl^*j[lns j[silm+ Pb_
hog _l i j[nc_hnm n[la_n_^ s iol ^loa ][h^c^[n_m g[s nolh ion ni _ fiq_l nb[h _rj_]n_^) j[nc_hnm g[s hin _
[g_h[ f_ ni nl_[ng_hn qcnb iol jli^o]nm) il h_q j[nc_hnm g[s _]ig_ ch]l_[mchafs ^c c]ofn ni c^_hnc s il []]_mm)
[ff i qbc]b qiof^ [^p_lm_fs [ _]n iol l_mofnm i ij_l[ncihm [h^ iol omch_mm+ o_ ni iol fcgcn_^ l_miol]_m [h^
[]]_mm ni ][jcn[f il il inb_l l_[mihm) q_ gomn jlcilcnct_ ^_p_fijg_hn i ]_ln[ch ^loa ][h^c^[n_m) qbc]b g[s
jlip_ ni _ nb_ qliha ]bic]_m [h^ g[s [^p_lm_fs [ _]n iol omch_mm+
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1S OV NO L PU LUK V L WSV L V OL OL HWL P VWWV UP PL PU HKKP PVU V OL K N HUKPKH L OH L H L
LU S KL LSVWPUN L TH MHPS V PKLU PM PHISL UL K N HUKPKH L MV SPUP HS KL LSVWTLU MV H

U TIL VM LH VU

N_m_[l]b jlial[gm ni jolmo_ nb_ ^_p_fijg_hn i iol _rcmncha [h^ jf[hh_^ ^loa ][h^c^[n_m il [^^cncih[f
ch^c][ncihm) [h^ ni c^_hnc s h_q ^loa ][h^c^[n_m [h^ ^cm_[m_ n[la_nm) l_kocl_ mo mn[hnc[f n_]bhc][f) ch[h]c[f) [h^
bog[h l_miol]_m qb_nb_l il hin nb_s [l_ ofncg[n_fs mo]]_mm of+ Bil _r[gjf_) oh^_l nb_ Ni]b_ C_h_hn_]b
=al__g_hn) q_ [l_ ]iff[ il[ncha qcnb Ni]b_ C_h_hn_]b ni ^_p_fij p[lciom jlid_]nm l_f[n_^ ni nb_ ^cm]ip_ls i
mg[ff gif_]of_ ^loa ][h^c^[n_m qcnb nb_ jin_hnc[f ni nl_[n e_s [l_[m i h_olim]c_h]_ [h^ [h ih]ifias
ch^c][ncih+ Pb_l_ ][h _ hi [mmol[h]_ nb[n q_ qcff ch^ jin_hnc[f n[la_nm omcha nbcm [jjli[]b) nb[n nb_ ]ih^cncihm
n[la_n_^ qcff _ nl[]n[ f_) il nb[n ]fchc][f nlc[fm qcff _ mo]]_mm of+ Kol l_m_[l]b jlial[gm g[s chcnc[ffs mbiq
jligcm_ ch c^_hnc scha jin_hnc[f ch^c][ncihm [h^,il ^loa ][h^c^[n_m) s_n [cf ni sc_f^ l_mofnm il ]fchc][f
^_p_fijg_hn il [ hog _l i l_[mihm) ch]fo^cha on hin fcgcn_^ ni nb_ iffiqcha7

§ nb_ l_m_[l]b g_nbi^ifias om_^ g[s hin _ mo]]_mm of ch c^_hnc scha jin_hnc[f ch^c][ncihm [h^,il ^loa
][h^c^[n_m) ch]fo^cha [m [ l_mofn i nb_ fcgcn_^ j[nc_hn m[gjf_ l_jl_m_hn_^ ch iol ^[n[ [m_m [h^ nb_ p[fc^cns i
_rnl[jif[ncha [m_^ ih chmcabnm lig [ j[lnc]of[l ]_ffof[l ]ihn_rn nb[n g[s hin [jjfs ni inb_l) gil_ l_f_p[hn
]_ffof[l ]ihn_rnm8

§ jin_hnc[f ^loa ][h^c^[n_m g[s) [ n_l olnb_l mno^s) _ mbiqh ni b[p_ b[lg of mc^_ _ _]nm il inb_l
]b[l[]n_lcmnc]m nb[n ch^c][n_ nb_s [l_ ohfce_fs ni _ _ _]ncp_ jli^o]nm8 il

§ cn g[s n[e_ al_[n_l bog[h [h^ ch[h]c[f l_miol]_m nb[h q_ ][h [ffi][n_ ni c^_hnc s [^^cncih[f nb_l[j_onc]
ijjilnohcnc_m il iol ^loa ][h^c^[n_m il ni ^_p_fij mocn[ f_ jin_hnc[f ^loa ][h^c^[n_m nblioab chn_lh[f
l_m_[l]b jlial[gm) nb_l_ s fcgcncha iol [ cfcns ni ^_p_fij) ^cp_lmc s) [h^ _rj[h^ iol jli^o]n jiln ifci+

>_][om_ q_ b[p_ fcgcn_^ ch[h]c[f [h^ bog[h l_miol]_m) q_ qcff b[p_ ni jlcilcnct_ [h^ i]om ih ]_ln[ch l_m_[l]b
jlial[gm) ^loa ][h^c^[n_m) [h^ n[la_n ch^c][ncihm qbcf_ ilaicha inb_lm+ =m [ l_mofn) q_ g[s ilai il ^_f[s
jolmocn i ijjilnohcnc_m qcnb inb_l ^loa ][h^c^[n_m il il inb_l ch^c][ncihm nb[n f[n_l jlip_ ni b[p_ al_[n_l
]igg_l]c[f jin_hnc[f il [ al_[n_l fce_fcbii^ i mo]]_mm+ Kol l_miol]_ [ffi][ncih ^_]cmcihm g[s ][om_ om ni [cf ni
][jcn[fct_ ih pc[ f_ ]igg_l]c[f jli^o]nm il jli cn[ f_ g[le_n ijjilnohcnc_m+

=]]il^chafs) nb_l_ ][h _ hi [mmol[h]_ nb[n q_ qcff _p_l _ [ f_ ni c^_hnc s [^^cncih[f nb_l[j_onc]
ijjilnohcnc_m il iol ^loa ][h^c^[n_m il ni ^_p_fij mocn[ f_ jin_hnc[f ^loa ][h^c^[n_m nblioab chn_lh[f
l_m_[l]b jlial[gm) qbc]b ]iof^ g[n_lc[ffs [^p_lm_fs [ _]n iol onol_ aliqnb [h^ jlimj_]nm+

9M L H L UHISL V VI HPU V PM OL L H L KLSH PU VI HPUPUN LX P LK LN SH V HWW V HS MV V K N
HUKPKH L PU OL D B V V OL Q P KP PVU V PM HWW V HS P IQL V SPTP H PVU L PSS IL UHISL V
VTTL PHSPaL V PSS IL KLSH LK V SPTP LK PU VTTL PHSPaPUN OL K N HUKPKH L PU O Q P KP PVU

HUK V HIPSP V NLUL H L L LU L TH IL TH L PHSS PTWHP LK

Kol ^loa ][h^c^[n_m [h^ nb_ []ncpcnc_m [mmi]c[n_^ qcnb nb_cl ^_p_fijg_hn [h^ ]igg_l]c[fct[ncih ch]fo^cha nb_cl
^_mcah) n_mncha) g[ho []nol_) m[ _ns) _ c][]s) l_]il^e__jcha) f[ _fcha) mnil[a_) [jjlip[f) [^p_lncmcha) jligincih)
m[f_) ^cmnlc oncih) cgjiln) [h^ _rjiln [l_ mo d_]n ni ]igjl_b_hmcp_ l_aof[ncih s nb_ B = [h^ inb_l l_aof[nils
[a_h]c_m ch nb_ Qhcn_^ On[n_m [h^ s ]igj[l[ f_ [onbilcnc_m ch inb_l ]iohnlc_m+ >_ il_ q_ ][h ]igg_l]c[fct_ [hs
i iol ^loa ][h^c^[n_m) q_ gomn i n[ch g[le_ncha [jjlip[f+ =m i _]_g _l 0.) /-/0) [ff i iol ^loa ][h^c^[n_m
[l_ ch ^_p_fijg_hn) [h^ q_ b[p_ hin l_]_cp_^ [jjlip[f ni g[le_n [hs i iol ^loa ][h^c^[n_m lig l_aof[nils
[onbilcnc_m ch [hs dolcm^c]ncih+ En cm jimmc f_ nb[n iol ]oll_hn [h^ onol_ ^loa ][h^c^[n_m qcff h_p_l i n[ch l_aof[nils
[h^ g[le_ncha [jjlip[f+

S_ b[p_ ihfs fcgcn_^ _rj_lc_h]_ ch cfcha [h^ mojjilncha [jjfc][ncihm ni l_aof[nils [onbilcnc_m [h^ _rj_]n ni l_fs ih
?NKm [h^,il l_aof[nils ]ihmofn[hnm ni [mmcmn om ch nbcm jli]_mm+ O_]olcha l_aof[nils [jjlip[f l_kocl_m nb_
mo gcmmcih i _rn_hmcp_ jl_]fchc][f [h^ ]fchc][f ^[n[ [h^ mojjilncha ch ilg[ncih ni nb_ p[lciom l_aof[nils [onbilcnc_m
il _[]b nb_l[j_onc] ch^c][ncih ni _mn[ fcmb nb_ ^loa ][h^c^[n_ m m[ _ns [h^ _ c][]s+ En [fmi l_kocl_m nb_ mo gcmmcih
i ch ilg[ncih [ ion nb_ jli^o]n g[ho []nolcha jli]_mm ni) [h^ chmj_]ncih i g[ho []nolcha []cfcnc_m s) nb_
l_f_p[hn l_aof[nils [onbilcns+ Ccp_h iol hip_f [jjli[]b ni ^loa ^cm]ip_ls nb[n om_m iol jf[n ilg ni a_h_l[n_ ^[n[)
l_aof[nils [onbilcnc_m g[s hin [jjlip_ [hs i iol ^loa ][h^c^[n_m ^_lcp_^ lig iol jf[n ilg+ Pb_s g[s [fmi _f_]n
ni chmj_]n iol jf[n ilg [h^ []cfcnc_m [h^ g[ho []nolcha [h^ l_m_[l]b jl[]nc]_m) qbc]b g[s oh]ip_l l_aof[nils
^_ c]c_h]c_m nb[n gomn _ [^^l_mm_^ [h^ l_g_^c_^ _ il_ l_m_[l]b il g[le_n [onbilct[ncihm g[s i]]ol+
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Pb_ jli]_mm i i n[chcha l_aof[nils [jjlip[fm) inb ch nb_ Qhcn_^ On[n_m [h^ [ li[^) cm _rj_hmcp_ [h^ i n_h n[e_m
g[hs s_[lm+ E nb_ B = il [ ]igj[l[ f_ il_cah l_aof[nils [onbilcns l_kocl_m nb[n q_ j_l ilg [^^cncih[f jl_]fchc][f
il ]fchc][f nlc[fm) nb_h [jjlip[f g[s _ ^_f[s_^) c i n[ch_^ [n [ff+ Pb_ B = [h^ ]igj[l[ f_ l_aof[nils [onbilcnc_m ch
inb_l ]iohnlc_m b[p_ mo mn[hnc[f ^cm]l_ncih ch nb_ [jjlip[f jli]_mm [h^ g[s l_ om_ ni []]_jn [hs [jjfc][ncih) il
nb_s g[s ^_]c^_ nb[n iol ^[n[ [l_ chmo c]c_hn il [jjlip[f [h^ l_kocl_ [^^cncih[f jl_]fchc][f) ]fchc][f) il inb_l
mno^c_m+ Kol ^loa ][h^c^[n_m ]iof^ _ ^_f[s_^ ch l_]_cpcha) il [cf ni l_]_cp_) l_aof[nils [jjlip[f il g[hs l_[mihm)
ch]fo^cha on hin fcgcn_^ ni nb_ iffiqcha7

§ nb_ B = il ]igj[l[ f_ il_cah l_aof[nils [onbilcnc_m g[s ^cm[al__ qcnb nb_ ^_mcah il cgjf_g_hn[ncih i iol
]fchc][f nlc[fm8

§ q_ g[s hin _ [ f_ ni _hliff [ mo c]c_hn hog _l i j[nc_hnm ch iol ]fchc][f mno^c_m8

§ q_ g[s _ oh[ f_ ni ^_gihmnl[n_ ni nb_ m[ncm []ncih i nb_ B = il ]igj[l[ f_ il_cah l_aof[nils
[onbilcnc_m nb[n [ ^loa ][h^c^[n_ cm m[ _ [h^ _ _]ncp_ il cnm jlijim_^ ch^c][ncih il nb[n [ l_f[n_^
]igj[hcih ^c[ahimnc] cm mocn[ f_ ni c^_hnc s [jjlijlc[n_ j[nc_hn jijof[ncihm8

§ [ ^loa ][h^c^[n_ g[s _ ihfs gi^_l[n_fs _ _]ncp_ il g[s b[p_ oh^_mcl[ f_ il ohchn_h^_^ mc^_ _ _]nm)
nirc]cnc_m) il inb_l ]b[l[]n_lcmnc]m8

§ nb_ l_mofnm i ]fchc][f nlc[fm g[s hin g__n nb_ f_p_f i mn[ncmnc][f mcahc c][h]_ l_kocl_^ s nb_ B = il
]igj[l[ f_ il_cah l_aof[nils [onbilcnc_m il [jjlip[f8

§ q_ g[s _ oh[ f_ ni ^_gihmnl[n_ nb[n [ ^loa ][h^c^[n_ m ]fchc][f [h^ inb_l _h_ cnm ionq_cab cnm m[ _ns lcmem8
§ nb_ B = il ]igj[l[ f_ il_cah l_aof[nils [onbilcnc_m g[s ^cm[al__ qcnb iol chn_ljl_n[ncih i ^[n[ lig
jl_]fchc][f mno^c_m il ]fchc][f nlc[fm8

§ nb_ ^[n[ ]iff_]n_^ lig ]fchc][f nlc[fm i iol ^loa ][h^c^[n_m g[s hin _ mo c]c_hn il i mo c]c_hn ko[fcns ni
mojjiln nb_ mo gcmmcih i [h J = il inb_l mo gcmmcih il ni i n[ch l_aof[nils [jjlip[f ch nb_ Qhcn_^
On[n_m il _fm_qb_l_8

§ nb_ B = il ]igj[l[ f_ il_cah l_aof[nils [onbilcnc_m g[s ch^ ^_ c]c_h]c_m qcnb) il [cf ni [jjlip_) iol
g[ho []nolcha jli]_mm_m il []cfcnc_m) il nbim_ i nbcl^*j[lns g[ho []nol_lm qcnb qbc]b q_ ]ihnl[]n) il
]fchc][f [h^ ]igg_l]c[f mojjfc_m8 [h^

§ nb_ [jjlip[f jifc]c_m il l_aof[ncihm i nb_ B = il ]igj[l[ f_ il_cah l_aof[nils [onbilcnc_m g[s
mcahc c][hnfs ]b[ha_ mo]b nb[n iol ]fchc][f il g[ho []nolcha ^[n[ [l_ chmo c]c_hn il [jjlip[f+

Ap_h c q_ i n[ch [jjlip[f) l_aof[nils [onbilcnc_m g[s [jjlip_ [hs i iol ^loa ][h^c^[n_m il _q_l il gil_
fcgcn_^ ch^c][ncihm nb[h q_ l_ko_mn) nb_l_ s h[lliqcha nb_ ]igg_l]c[f jin_hnc[f i nb_ ^loa ][h^c^[n_+ Eh
[^^cncih) l_aof[nils [onbilcnc_m g[s al[hn [jjlip[f ]ihncha_hn ih nb_ j_l ilg[h]_ i ]imnfs jimn*g[le_ncha
]fchc][f nlc[fm il g[s [jjlip_ [ ^loa ][h^c^[n_ qcnb [ f[ _f nb[n ^i_m hin ch]fo^_ nb_ f[ _fcha ]f[cgm h_]_mm[ls
il ^_mcl[ f_ il nb_ mo]]_mm of ]igg_l]c[fct[ncih i nb[n ^loa ][h^c^[n_+

E q_ [l_ oh[ f_ ni i n[ch) il _rj_lc_h]_ ^_f[sm ch i n[chcha) [jjlip[f i iol ]oll_hn [h^ onol_ ^loa ][h^c^[n_m
ch nb_ Q+O+ il inb_l dolcm^c]ncihm) il c [jjlip[f cm mo d_]n ni fcgcn[ncihm) nb_ ]igg_l]c[f jlimj_]nm il nb_ ^loa
][h^c^[n_m g[s _ b[lg_^) [h^ iol l_jon[ncih [h^ [ cfcns ni a_h_l[n_ l_p_ho_m g[s _ g[n_lc[ffs cgj[cl_^+

FL TH UL L LHSPaL H L U VU V PU L TLU VM L V L HUK H O PU V K N KP V L
VSSHIV H PVU

S_ ]ih^o]n ^loa ^cm]ip_ls []ncpcnc_m il il qcnb ]iff[ il[nilm qbi [l_ [fmi _ha[a_^ ch ^loa ^cm]ip_ls [h^
^_p_fijg_hn) qbc]b ch]fo^_ jl_*]igg_l]c[f cin_]bhifias ]igj[hc_m [h^ f[la_ jb[lg[]_onc][f ]igj[hc_m+
Qh^_l nb_m_ ]iff[ il[ncihm) q_ nsjc][ffs jlipc^_) [giha inb_l l_miol]_m) nb_ _h_ cn i iol ^loa ^cm]ip_ls
jf[n ilg [h^ jf[n ilg _rj_lnm qbi c^_hnc s gif_]of_m nb[n b[p_ []ncpcns [a[chmn ih_ il gil_ mj_]c c_^ n[la_nm+ Eh
]ihmc^_l[ncih) q_ b[p_ l_]_cp_^) [h^ _rj_]n ni l_]_cp_ ch nb_ onol_) %c& _kocns chp_mng_hnm8 %cc& oj lihn __m8 [h^,
il %ccc& nb_ lcabn ni l_]_cp_ ijncih __m) ][mb gcf_mnih_ j[sg_hnm ojih nb_ []bc_p_g_hn i mj_]c c_^ ^_p_fijg_hn)
l_aof[nils) il ]igg_l]c[f m[f_m gcf_mnih_m il nb_ ^loa ^cm]ip_ls n[la_nm) [h^ jin_hnc[f lis[fnc_m+ Kol [ cfcns ni
l_]_cp_ __m [h^ j[sg_hnm [h^ l_[fct_ l_nolhm lig iol ^loa ^cm]ip_ls ]iff[ il[ncihm ch [ ncg_fs g[hh_l) il [n [ff)
cm mo d_]n ni [ hog _l i lcmem) ch]fo^cha on hin fcgcn_^ ni nb_ iffiqcha7

§ iol ]iff[ il[nilm g[s ch]ol oh[hnc]cj[n_^ ]imnm il _rj_lc_h]_ ^_f[sm ch ]igjf_ncha) il g[s _ oh[ f_ ni
]igjf_n_) nb_ ^_p_fijg_hn [h^ ]igg_l]c[fct[ncih i [hs ^loa ][h^c^[n_m8

 

.-5



§ ]iff[ il[nilm b[p_ mcahc c][hn ^cm]l_ncih ch ^_n_lgchcha nb_ [giohn [h^ ncgcha i _ ilnm [h^ l_miol]_m nb[n
nb_s qcff [jjfs ni iol ]iff[ il[ncihm [h^ g[s hin j_l ilg nb_cl i fca[ncihm [m ]oll_hnfs _rj_]n_^8

§ ]iff[ il[nilm g[s ^_]c^_ hin ni jolmo_ ^_p_fijg_hn il ]igg_l]c[fct[ncih i ^loa ][h^c^[n_m il p[lciom
l_[mihm) ch]fo^cha l_mofnm i ]fchc][f nlc[fm il inb_l mno^c_m) ]b[ha_m ch nb_ ]iff[ il[nil m mnl[n_ac] i]om il
[p[cf[ f_ oh^cha) nb_cl ^_mcl_ ni ^_p_fij jli^o]nm nb[n ]igj_n_ ^cl_]nfs il ch^cl_]nfs qcnb iol ^loa
][h^c^[n_m) il _rn_lh[f []nilm %mo]b [m [h []kocmcncih il ch^omnls mfiq^iqh& nb[n ^cp_ln l_miol]_m il ]l_[n_
]igj_ncha jlcilcnc_m8

§ _rcmncha ]iff[ il[nilm [h^ jin_hnc[f onol_ ]iff[ il[nilm g[s _ach ni j_l]_cp_ om ni _ [ ]igj_ncnil gil_
a_h_l[ffs) j[lnc]of[lfs [m q_ [^p[h]_ iol chn_lh[f ^loa ^cm]ip_ls jlial[gm) [h^ nb_l_ il_ g[s _ ohqcffcha ni
]ihncho_ _rcmncha ]iff[ il[ncihm) il _hn_l chni h_q ]iff[ il[ncihm) qcnb om8

§ [ ]iff[ il[nil g[s [cf ni ]igjfs qcnb [jjfc][ f_ l_aof[nils l_kocl_g_hnm l_a[l^cha nb_ ^_p_fijg_hn)
g[ho []nol_) ^cmnlc oncih) il g[le_ncha i [ ^loa ][h^c^[n_ il jli^o]n8

§ ^cm[al__g_hnm qcnb ]iff[ il[nilm) ch]fo^cha ^cm[al__g_hnm ip_l chn_ff_]no[f jlij_lns il jlijlc_n[ls lcabnm)
]ihnl[]n chn_ljl_n[ncih) il nb_ jl_ _ll_^ ]iolm_ i ^_p_fijg_hn) gcabn ][om_ ^_f[sm il n_lgch[ncihm i nb_
l_m_[l]b) ^_p_fijg_hn) il ]igg_l]c[fct[ncih i ^loa ][h^c^[n_m) il gcabn l_mofn ch fcnca[ncih il [l cnl[ncih8

§ ]iff[ il[nilm g[s hin jlij_lfs i n[ch) g[chn[ch) _h il]_) ^_ _h^) il jlin_]n iol chn_ff_]no[f jlij_lns il
jlijlc_n[ls lcabnm) il nb_s g[s om_ iol jlijlc_n[ls ch ilg[ncih ch mo]b [ q[s [m ni jin_hnc[ffs f_[^ ni
^cmjon_m il f_a[f jli]__^cham nb[n ]iof^ d_ij[l^ct_ il chp[fc^[n_ iol il nb_cl chn_ff_]no[f jlij_lns il
jlijlc_n[ls lcabnm8

§ ]iff[ il[nilm g[s ch lcha_) gcm[jjlijlc[n_) il inb_lqcm_ pcif[n_ nb_ chn_ff_]no[f jlij_lns il jlijlc_n[ls lcabnm
i nbcl^ j[lnc_m) qbc]b g[s _rjim_ om ni fcnca[ncih [h^ jin_hnc[f fc[ cfcns8 [h^

§ ^loa ^cm]ip_ls ]iff[ il[ncihm g[s _ n_lgch[n_^ jlcil ni iol l_]_cjn i [hs mcahc c][hn p[fo_+

Eh [^^cncih) q_ g[s _ ip_l*l_fc[hn ih iol j[lnh_lm ni jlipc^_ ch ilg[ncih il gif_]of_m nb[n q_ ch*fc]_hm_) il mo]b
gif_]of_m g[s hi fiha_l _ q_ff*jlin_]n_^ _][om_ nb_ ]igjimcncih i g[nn_l j[n_hnm nb[n ih]_ jlin_]n_^ nb_g
_]ig_ _rjcl_^+ Iil_ip_l) q_ g[s b[p_ ^c c]ofns i n[chcha nb_ ko[fcns [h^ ko[hncns i []ncp_ jb[lg[]_onc][f

chal_^c_hnm %=LE& il om_ ch ^loa ][h^c^[n_m) il q_ g[s _ oh[ f_ ni _hmol_ nb_ mn[ cfcns i nb_ gif_]of_) [ff i
qbc]b cm h__^_^ ni ]ih^o]n ]fchc][f nlc[fm il lcha [ ^loa ][h^c^[n_ ni g[le_n+ Bil nbim_ gif_]of_m nb[n q_ [l_
[nn_gjncha ni l_joljim_ il inb_l ch^c][ncihm) iol ]iff[ il[ncih j[lnh_lm g[s hin b[p_ mo c]c_hn ^[n[) g[s b[p_
jiil ko[fcns ^[n[) il g[s hin _ [ f_ ni b_fj om chn_ljl_n ^[n[) [hs i qbc]b ]iof^ ][om_ iol ]iff[ il[ncih ni [cf+

E [hs ^loa ^cm]ip_ls ]iff[ il[ncihm nb[n q_ _hn_l chni ^i hin l_mofn ch nb_ mo]]_mm of ^_p_fijg_hn [h^
]igg_l]c[fct[ncih i ^loa jli^o]nm nb[n l_mofn ch ijncih __m) gcf_mnih_ j[sg_hnm) lis[fnc_m) il inb_l j[sg_hnm
ni om [m _rj_]n_^) q_ g[s hin l_]_cp_ [h [^_ko[n_ l_nolh ih nb_ l_miol]_m q_ b[p_ chp_mn_^ ch mo]b
]iff[ il[ncihm) qbc]b qiof^ b[p_ [h [^p_lm_ _ _]n ih iol omch_mm) l_mofnm i ij_l[ncihm [h^ jlimj_]nm+
Bolnb_l) q_ g[s hin b[p_ []]_mm ni) il g[s _ l_mnlc]n_^ lig ^cm]fimcha) ]_ln[ch ch ilg[ncih l_a[l^cha
^_p_fijg_hn [h^ ]igg_l]c[fct[ncih i iol ]iff[ il[nilm ^loa ][h^c^[n_m [h^) ]ihm_ko_hnfs) g[s b[p_ fcgcn_^
[ cfcns ni ch ilg iol mni]ebif^_lm [ ion nb_ mn[nom i ) [h^ fce_fcbii^ i []bc_pcha) ijncih __m) gcf_mnih_
j[sg_hnm il lis[fnc_m oh^_l mo]b ]iff[ il[ncihm+

FL MH L I HU PHS VTWL P PVU OP O TH L S PU V OL KP V L PUN KL LSVWPUN V VTTL PHSPaPUN
W VK ILMV L V TV L L M SS OHU L KV

Pb_ ^_p_fijg_hn [h^ ]igg_l]c[fct[ncih i h_q jli^o]nm ch nb_ cijb[lg[]_onc][f [h^ l_f[n_^ ch^omnlc_m cm bcabfs
]igj_ncncp_+ Pb_l_ [l_ inb_l ]igj[hc_m i]omcha ih n_]bhifias*_h[ f_^ ^loa ^cm]ip_ls ni c^_hnc s [h^ ^_p_fij h_q
]b_gc][f _hncnc_m %J?Am& nb[n b[p_ hin jl_pciomfs __h chp_mnca[n_^ ch ]fchc][f nlc[fm [h^,il ehiqh ]b_gc][f _hncnc_m
%G?Am& nb[n b[p_ __h jl_pciomfs chp_mnca[n_^+ Oig_ i nb_m_ ]igj_ncncp_ ]igj[hc_m [l_ _gjfischa m]c_hnc c]
[jjli[]b_m nb[n [l_ nb_ m[g_ [m il mcgcf[l ni iol [jjli[]b) [h^ inb_lm [l_ omcha _hncl_fs ^c _l_hn [jjli[]b_m+
Pb_m_ ]igj[hc_m ch]fo^_ f[la_ jb[lg[]_onc][f ]igj[hc_m) mj_]c[fns jb[lg[]_onc][f ]igj[hc_m) [h^
cin_]bhifias ]igj[hc_m i p[lciom mct_m qilf^qc^_+ Og[ff_l il _[lfs*mn[a_ ]igj[hc_m g[s [fmi jlip_ ni _

mcahc c][hn ]igj_ncnilm) j[lnc]of[lfs nblioab ]iff[ il[ncp_ [ll[ha_g_hnm qcnb f[la_) _mn[ fcmb_^ ]igj[hc_m+ Lin_hnc[f
]igj_ncnilm [fmi ch]fo^_ [][^_gc] chmncnoncihm) aip_lhg_hn [a_h]c_m) [h^ inb_l jo fc] [h^ jlcp[n_ l_m_[l]b
ila[hct[ncihm+ I[hs i nb_ ]igj[hc_m nb[n q_ ]igj_n_ [a[chmn) il qbc]b q_ g[s ]igj_n_ [a[chmn ch nb_ onol_)
b[p_ mcahc c][hnfs al_[n_l ch[h]c[f l_miol]_m [h^ _rj_lncm_ ch l_m_[l]b [h^ ^_p_fijg_hn) g[ho []nolcha) jl_]fchc][f
n_mncha) ]ih^o]ncha ]fchc][f nlc[fm) i n[chcha l_aof[nils [jjlip[fm) [h^ g[le_ncha [jjlip[f i jli^o]nm nb[h q_ ^i+
Pb_s g[s [fmi ]igj_n_ qcnb om ch l_]locncha [h^ l_n[chcha ko[fc c_^ m]c_hnc c] [h^ g[h[a_g_hn j_lmihh_f) ch
_mn[ fcmbcha ]fchc][f nlc[f mcn_m [h^ j[nc_hn l_]locng_hn il ]fchc][f nlc[fm) [m q_ff [m ch []koclcha n_]bhifiac_m
]igjf_g_hn[ls ni) il h_]_mm[ls il) ^_p_fijcha iol jlial[gm+
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Scnbch nb_ c_f^ i n_]bhifias*_h[ f_^ ^loa ^cm]ip_ls) q_ _fc_p_ nb[n iol [jjli[]b oncfctcha [ ]ig ch[ncih i
q_n*f[ cifias ni a_h_l[n_ iol jlijlc_n[ls ^[n[m_n) [h^ nb_ RW RURLX niifm ch iol ]fim_^*fiij msmn_g) m_nm om [j[ln
[h^ [ il^m om [ ]igj_ncncp_ [^p[hn[a_ ch chcnc[ncha [h^ [^p[h]cha ^loa ^_p_fijg_hn jlial[gm+ S_ olnb_l
_fc_p_ nb[n nb_ jlch]cj[f ]igj_ncncp_ []nilm ni iol omch_mm ch]fo^_ %c& nb_ []]ol[]s i iol ]igjon[ncihm [h^

jl_^c]ncihm8 %cc& nb_ [ cfcns ni chn_al[n_ _rj_lcg_hn[f [h^ ]igjon[ncih[f ][j[ cfcnc_m8 %ccc& nb_ [ cfcns ni mo]]_mm offs
nl[hmcncih l_m_[l]b jlial[gm chni ]fchc][f ^_p_fijg_hn8 %cp& nb_ [ cfcns ni l[cm_ ][jcn[f8 [h^ %p& nb_ m][f[ cfcns i iol
jf[n ilg) jcj_fch_) [h^ omch_mm+

=hs ^loa ][h^c^[n_m nb[n q_ mo]]_mm offs ^_p_fij [h^ ]igg_l]c[fct_ qcff ]igj_n_ qcnb ]oll_hnfs*[jjlip_^
nb_l[jc_m) [h^ h_q nb_l[jc_m nb[n g[s _]ig_ [p[cf[ f_ ch nb_ onol_) lig m_ag_hnm i nb_ jb[lg[]_onc][f)
cin_]bhifias) [h^ inb_l l_f[n_^ ch^omnlc_m+ Pb_ e_s ]igj_ncncp_ []nilm [ _]ncha nb_ mo]]_mm i [ff i iol ^loa

][h^c^[n_m) c [jjlip_^) [l_ fce_fs ni _ %c& nb_cl _ c][]s) m[ _ns) ]ihp_hc_h]_) [h^ jlc]_8 %cc& nb_ f_p_f i hih*
a_h_lc] [h^ a_h_lc] ]igj_ncncih8 [h^ %ccc& nb_ [p[cf[ cfcns [h^ [giohn i l_cg olm_g_hn lig aip_lhg_hn
b_[fnb][l_ jlial[gm) ]igg_l]c[f chmol[h]_ jf[hm) [h^ inb_l nbcl^*j[lns j[silm+ Kol ]igg_l]c[f ijjilnohcns
]iof^ _ l_^o]_^ il _fcgch[n_^ c ]igj_ncha jli^o]nm [l_ gil_ _ _]ncp_) b[p_ _q_l il f_mm m_p_l_ mc^_ _ _]nm)
[l_ gil_ ]ihp_hc_hn) il [l_ f_mm _rj_hmcp_ nb[h jli^o]nm nb[n q_ il iol ]iff[ il[nilm g[s ^_p_fij) il c
]igj_ncnilm i n[ch B = il inb_l l_aof[nils [jjlip[f gil_ l[jc^fs nb[h om [h^ [l_ [ f_ ni _mn[ fcmb [ mnliha
g[le_n jimcncih _ il_ q_ il iol ]iff[ il[nilm [l_ [ f_ ni _hn_l nb_ g[le_n+

E iol jlijlc_n[ls niifm [h^ n_]bhifias [h^ inb_l ]igj_ncncp_ [^p[hn[a_m ^i hin l_g[ch ch jf[]_ [h^ _pifp_
[jjlijlc[n_fs [m [llc_lm ni _hnls ch nb_ onol_) il c q_ [h^ iol ]iff[ il[ncih j[lnh_lm [l_ hin inb_lqcm_ [ f_ ni
_ _]ncp_fs ]igj_n_ [a[chmn _rcmncha [h^ jin_hnc[f ]igj_ncnilm) iol omch_mm [h^ l_mofnm i ij_l[ncihm g[s _
g[n_lc[ffs [h^ [^p_lm_fs [ _]n_^+

2L H L L OH L T S PWSL W VN HT HUK K N HUKPKH L PU V KL LSVWTLU WPWLSPUL HUK H L W PUN
H H PL VM H NL PUKP H PVU HUK LH TLU TVKHSP PL L TH L WLUK V SPTP LK L V L V W L
H WH P SH K N HUKPKH L HUK MHPS V HWP HSPaL VU KL LSVWTLU VWWV UP PL V K N HUKPKH L OH
TH IL TV L W VMP HISL V MV OP O OL L P H N LH L SPRLSPOVVK VM L

S_ ]oll_hnfs i]om ih nb_ ^_p_fijg_hn i ^loa ][h^c^[n_m l_a[l^f_mm i nb_ nl_[ng_hn gi^[fcns il nb_ j[lnc]of[l
n[la_n ch^c][ncih+ >_][om_ q_ b[p_ fcgcn_^ ch[h]c[f [h^ j_lmihh_f l_miol]_m) q_ g[s ilai il ^_f[s jolmocn i
ijjilnohcnc_m qcnb jin_hnc[f n[la_n ch^c][ncihm il ^loa ][h^c^[n_m nb[n f[n_l jlip_ ni b[p_ al_[n_l ]igg_l]c[f
jin_hnc[f nb[h iol ]oll_hn [h^ jf[hh_^ ^_p_fijg_hn jlial[gm [h^ ^loa ][h^c^[n_m+ Kol l_miol]_ [ffi][ncih
^_]cmcihm g[s ][om_ om ni [cf ni ][jcn[fct_ ih pc[ f_ ]igg_l]c[f jli^o]nm il jli cn[ f_ g[le_n ijjilnohcnc_m+ Kol
mj_h^cha ih ]oll_hn [h^ onol_ l_m_[l]b [h^ ^_p_fijg_hn jlial[gm [h^ inb_l onol_ ^loa ][h^c^[n_m il mj_]c c]
ch^c][ncihm g[s hin sc_f^ [hs onol_ ^loa ][h^c^[n_m nb[n [l_ ]igg_l]c[ffs pc[ f_+

FL HUK V VSSHIV H V TH UV H OPL L W VQL LK KP V L HUK KL LSVWTLU TPSL VUL HUK
V OL HU P PWH LK RL L LU PU OL PTL M HTL OH L V OL HUUV U L OP O V SK OH L HU
HK L L PTWH VU V I PUL HUK V SK H L V V R W P L V KL SPUL

Blig ncg_ ni ncg_ q_ b[p_ g[^_) [h^ ch nb_ onol_ [l_ fce_fs ni g[e_) jo fc] mn[n_g_hnm l_a[l^cha nb_ _rj_]n_^
ncgcha i ]_ln[ch gcf_mnih_m [h^ e_s _p_hnm) mo]b [m nb_ ]igg_h]_g_hn [h^ ]igjf_ncih i jl_]fchc][f [h^ ]fchc][f
mno^c_m ch iol chn_lh[f ^loa ^cm]ip_ls jlial[gm [m q_ff [m ^_p_fijg_hnm [h^ gcf_mnih_m oh^_l iol ]iff[ il[ncihm+
Kol ]iff[ il[nilm) mo]b [m Ni]b_ C_h_hn_]b) b[p_ [fmi g[^_ jo fc] mn[n_g_hnm l_a[l^cha _rj_]n[ncihm il nb_
^_p_fijg_hn i jlial[gm oh^_l ]iff[ il[ncihm qcnb om [h^ g[s ch nb_ onol_ g[e_ [^^cncih[f mn[n_g_hnm [ ion nb_cl
ai[fm [h^ _rj_]n[ncihm il ]iff[ il[ncihm qcnb om+ Pb_ []no[f ncgcha i nb_m_ _p_hnm ][h p[ls ^l[g[nc][ffs ^o_ ni [
hog _l i []nilm) mo]b [m %c& ^_f[sm il [cfol_m ch iol) il iol ]oll_hn [h^ onol_ ]iff[ il[nilm ) ^loa ^cm]ip_ls [h^
^_p_fijg_hn jlial[gm8 %cc& nb_ [giohn i ncg_) _ iln) [h^ l_miol]_m ]iggcnn_^ s om [h^ iol ]oll_hn [h^ onol_
]iff[ il[nilm8 [h^ %ccc& nb_ hog_liom oh]_ln[chnc_m chb_l_hn ch nb_ ^_p_fijg_hn i ^loam+ =m [ l_mofn) nb_l_ ][h _ hi
[mmol[h]_ nb[n iol) il iol ]oll_hn [h^ onol_ ]iff[ il[nilm ) jlial[gm qcff [^p[h]_ il _ ]igjf_n_^ ch nb_ ncg_
l[g_m q_ il nb_s [hhioh]_ il _rj_]n+ E q_ il [hs ]iff[ il[nilm [cf ni []bc_p_ ih_ il gil_ i nb_m_ gcf_mnih_m il
inb_l e_s _p_hnm [m jf[hh_^ [h^ [hhioh]_^) iol omch_mm [h^ l_jon[ncih ]iof^ _ g[n_lc[ffs [^p_lm_fs [ _]n_^+
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FL OH L PU L LK HUK L WL V VU PU L V PU L PU L LH O HUK KL LSVWTLU LMMV V M OL LUOHU L
V K N KP V L WSH MV T OP O P LU HS V V TP PVU 9M OL L U VU OL L PU L TLU P SV L V
KL LSVW TV L SV S OHU L L WL V I PUL HUK VWL H PUN L S TH MML

Kol ^loa ^cm]ip_ls jf[n ilg cm ]_hnl[f ni iol gcmmcih ni ^_]i^_ cifias s chn_al[ncha n_]bhifiac][f chhip[ncihm
[]limm cifias) ]b_gcmnls) [onig[ncih) ^[n[ m]c_h]_) [h^ _hach__lcha+ Pb_ jf[n ilg ch]fo^_m nb_ N_]olmcih
Kj_l[ncha Osmn_g) qbc]b ]ig ch_m [h [^p[h]_^ ch l[mnlo]nol_ f[s_l ni a_h_l[n_ jlijlc_n[ls cifiac][f [h^ ]b_gc][f
^[n[m_nm) [h^ nb_ N_]olmcih I[j) [ mocn_ i ]omnig mi nq[l_) [failcnbgm) [h^ g[]bch_ f_[lhcha niifm+ Kol jf[n ilg
^_j_h^m ojih nb_ ]ihnchoiom) _ _]ncp_) [h^ l_fc[ f_ ij_l[ncih i iol mi nq[l_) b[l^q[l_) ^[n[ [m_m) [h^ l_f[n_^
niifm [h^ oh]ncihm) [m q_ff [m nb_ chn_alcns i iol ^[n[+ Kol [ cfcns ni ^_p_fij ^loa ][h^c^[n_m [h^ ch]l_[m_ l_p_ho_
^_j_h^m ch f[la_ j[ln ih iol [ cfcns ni _hb[h]_ [h^ cgjlip_ iol jf[n ilg+ Pb_ mo]]_mm i [hs _hb[h]_g_hn ni iol
jf[n ilg ^_j_h^m ih m_p_l[f []nilm) ch]fo^cha %c& chhip[ncih ch b[l^q[l_ mifoncihm8 %cc& ch]l_[m_^ ]igjon[ncih[f
mnil[a_ [h^ jli]_mmcha ][j[]cns8 %ccc& ^_p_fijg_hn i gil_ [^p[h]_^ [failcnbgm8 [h^ %cp& a_h_l[ncih i [^^cncih[f
cifiac][f [h^ ]b_gc][f ^[n[) mo]b [m nb[n qbc]b cm h_]_mm[ls ni iol [ cfcns ni c^_hnc s cgjiln[hn [h^ _g_lacha om_

][m_m [h^ koc]efs ^_p_fij h_q [h^ _ _]ncp_ chhip[ncihm ni [^^l_mm nbim_ om_ ][m_m+

S_ b[p_ chp_mn_^) [h^ _rj_]n ni ]ihncho_ ni chp_mn) ch l_m_[l]b [h^ ^_p_fijg_hn _ ilnm) []kocmcncihm) [h^ fc]_hmcha
[al__g_hnm nb[n olnb_l _hb[h]_ iol jf[n ilg+ Pb_m_ chp_mng_hnm g[s chpifp_ mcahc c][hn ncg_) lcmem) [h^
oh]_ln[chnc_m) ch]fo^cha nb_ lcmem nb[n [hs h_q mi nq[l_ il b[l^q[l_ _hb[h]_g_hn il nb_ chn_al[ncih i mi nq[l_ il
b[l^q[l_ lig [h []kocl_^ ]igj[hs il nbcl^ j[lns fc]_hmil g[s hin _ chnli^o]_^ ch [ ncg_fs il ]imn*_ _]ncp_
g[hh_l8 g[s hin e__j j[]_ qcnb n_]bhifiac][f ^_p_fijg_hnm8 il g[s hin []bc_p_ nb_ oh]ncih[fcns h_]_mm[ls ni
a_h_l[n_ mcahc c][hn l_p_ho_m+

Kol jlijlc_n[ls mi nq[l_ niifm) b[l^q[l_) [h^ ^[n[ m_nm [l_ chb_l_hnfs ]igjf_r+ S_ b[p_ lig ncg_ ni ncg_ ioh^
^_ _]nm) pofh_l[ cfcnc_m) il inb_l _llilm ch iol mi nq[l_ [h^ b[l^q[l_ nb[n jli^o]_ nb_ ^[n[ m_nm q_ om_ ni ^cm]ip_l
h_q ^loa ][h^c^[n_m) [h^ h_q _llilm qcnb iol mi nq[l_ [h^ b[l^q[l_ g[s _ ^_n_]n_^ ch nb_ onol_+ Pb_ lcme i
_llilm cm j[lnc]of[lfs mcahc c][hn qb_h h_q mi nq[l_ il b[l^q[l_ cm clmn chnli^o]_^ il qb_h h_q p_lmcihm il
_hb[h]_g_hnm i _rcmncha mi nq[l_ il b[l^q[l_ [l_ cgjf_g_hn_^+ Allilm g[s [fmi l_mofn lig nb_ chn_l []_ i iol
jlijlc_n[ls mi nq[l_ [h^ b[l^q[l_ niifm qcnb iol ^[n[ il qcnb nbcl^*j[lns msmn_gm [h^ ^[n[+

E q_ [l_ oh[ f_ ni mo]]_mm offs _hb[h]_ iol ^loa ^cm]ip_ls jf[n ilg) il c nb_l_ [l_ [hs ^_ _]nm il ^cmlojncihm ch
iol jf[n ilg nb[n [l_ hin ncg_fs l_mifp_^) iol [ cfcns ni ^_p_fij h_q chhip[ncihm [h^ ofncg[n_fs a[ch g[le_n
[]]_jn[h]_ i iol jli^o]nm [h^ ^cm]ip_lc_m ]iof^ _ g[n_lc[ffs [h^ [^p_lm_fs cgj[]n_^) [h^ iol l_jon[ncih)
omch_mm) ij_l[ncha l_mofnm [h^ jlimj_]nm ]iof^ _ g[n_lc[ffs b[lg_^+

PUMV TH PVU L OUVSVN LT HUK PUM H L TH MHPS V L WL PLU L L P I LH OL HUK
PU PKLU OH V SK HK L LS PTWH V I PUL HUK VWL H PVU HUK IQL V SPHIPSP

S_ b[p_ _rj_lc_h]_^ mcahc c][hn aliqnb ch nb_ ]igjf_rcns i iol ^[n[ [h^ nb_ mi nq[l_ niifm nb[n iol b[l^q[l_
ch l[mnlo]nol_ mojjilnm+ S_ l_fs mcahc c][hnfs ojih ch ilg[ncih n_]bhifias msmn_gm [h^ ch l[mnlo]nol_ iqh_^ [h^
g[chn[ch_^ s om il s nbcl^ j[lns jlipc^_lm ni a_h_l[n_) ]iff_]n) mnil_) [h^ nl[hmgcn ]ih c^_hnc[f [h^ jlijlc_n[ls
ch ilg[ncih [h^ ^[n[ %ch]fo^cha on hin fcgcn_^ ni chn_ff_]no[f jlij_lns) jlijlc_n[ls omch_mm ch ilg[ncih) [h^
j_lmih[f ch ilg[ncih& [h^ ni ij_l[n_ iol omch_mm+ S_ [fmi ionmiol]_ _f_g_hnm i iol ij_l[ncihm ni) [h^ i n[ch
jli^o]nm [h^ m_lpc]_m lig) nbcl^ j[lnc_m [h^ _ha[a_ ch ]iff[ il[ncihm il ^loa ^cm]ip_ls qcnb nbcl^ j[lnc_m) _[]b i
qbc]b b[m il ]iof^ b[p_ []]_mm ni iol ]ih c^_hnc[f il jlijlc_n[ls ch ilg[ncih+

S_ ^_jfis [h^ ij_l[n_ [h [ll[s i n_]bhc][f [h^ jli]_^ol[f ]ihnlifm ni l_^o]_ nb_ lcmem ni iol ch ilg[ncih
n_]bhifias msmn_gm) ch l[mnlo]nol_ [h^ ^[n[ [h^ ni qile ni g[chn[ch nb_ [p[cf[ cfcns) ]ih c^_hnc[fcns [h^ chn_alcns i
iol ^[n[) [h^ q_ _rj_]n ni ]ihncho_ ni ch]ol mcahc c][hn ]imnm ih mo]b ^_n_]ncih [h^ jl_p_hncih _ ilnm+ _mjcn_
nb_m_ g_[mol_m) iol ch ilg[ncih n_]bhifias [h^ inb_l chn_lh[f ch l[mnlo]nol_ msmn_gm []_ nb_ lcme i [cfol_m)
chn_llojncihm) m_]olcns l_[]b_m [h^ ch]c^_hnm) il inb_l b[lg lig p[lciom ][om_m il miol]_m) [h^ nbcl^ j[lnc_m qcnb
qbig q_ mb[l_ ]ih c^_hnc[f il jlijlc_n[ls ch ilg[ncih []_ mcgcf[l lcmem [h^ g[s _rj_lc_h]_ mcgcf[l _p_hnm nb[n
g[n_lc[ffs cgj[]n om+ Pb_m_ ][om_m il miol]_m ch]fo^_ on [l_ hin fcgcn_^ ni nb_ iffiqcha7

§ m_lpc]_ chn_llojncihm8
§ msmn_g g[f oh]ncihm8
§ ]igjon_l pclom_m [h^ inb_l g[fc]ciom ]i^_8
§ h[nol[f ^cm[mn_lm8
§ afi [f jifcnc][f chmn[ cfcns8
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§ q[l [l_8
§ n_f_]iggohc][ncih [h^ _f_]nlc][f [cfol_m8
§ ch[^p_ln_hn il chn_hncih[f []ncihm s iol _gjfis__m il nbcl^*j[lns jlipc^_lm8 [h^
§ ]s _l*[nn[]em s g[fc]ciom nbcl^ j[lnc_m) ch]fo^cha nb_ ^_jfisg_hn i l[hmigq[l_ [h^ g[fq[l_) ^_hc[f*i *
m_lpc]_ [nn[]em) mi]c[f _hach__lcha) [h^ inb_l g_[hm ni [ _]n m_lpc]_ l_fc[ cfcns [h^ nbl_[n_h nb_
]ih c^_hnc[fcns) chn_alcns) [h^ [p[cf[ cfcns i ch ilg[ncih+

Scnb l_mj_]n ni ]s _l*[nn[]em) nb_ n_]bhcko_m om_^ s ]s _l ]lcgch[fm ]b[ha_ l_ko_hnfs) g[s hin _ l_]iahct_^
ohncf f[oh]b_^) [h^ ][h ilcach[n_ lig [ qc^_ p[lc_ns i miol]_m) ch]fo^cha ionmc^_ aliojm [h^ ch^cpc^o[fm qcnb [
l[ha_ i gincp_m %ch]fo^cha ch^omnlc[f _mjcih[a_& [h^ _rj_lncm_) mo]b [m ila[hct_^ ]lcg_ [ cfc[n_m) n_llilcmn
ila[hct[ncihm) il bimncf_ il_cah aip_lhg_hnm il [a_h]c_m+ Pb_m_ lcmem g[s _ b_cabn_h_^ ch ]ihh_]ncih qcnb
a_ijifcnc][f _p_hnm mo]b [m nb_ ]ih fc]n _nq__h Nommc[ [h^ Qel[ch_+ Pb_ ]imnm ni om ni chp_mnca[n_ [h^ gcnca[n_
[]no[f [h^ momj_]n_^ ]s _lm_]olcns l_[]b_m [h^ ch]c^_hnm ]iof^ _ mcahc c][hn+ S_ g[s hin _ [ f_ ni [hnc]cj[n_
[ff nsj_m i m_]olcns nbl_[nm [h^ cgjf_g_hn jl_p_hncp_ g_[mol_m _ _]ncp_ [a[chmn [ff mo]b nbl_[nm+ Eh [^^cncih) [h
ch]l_[m_^ [giohn i qile cm i]]ollcha l_gin_fs) ch]fo^cha nblioab nb_ om_ i gi cf_ ^_pc]_m+ Pbcm ]iof^ ch]l_[m_
iol ]s _lm_]olcns lcme) ]l_[n_ ^[n[ []]_mmc cfcns ]ih]_lhm) [h^ g[e_ om gil_ mom]_jnc f_ ni ]iggohc][ncih
^cmlojncihm+

S_ b[p_ _rj_lc_h]_^) [h^ g[s ]ihncho_ ni _rj_lc_h]_) ]s _l*[nn[]em) m_]olcns l_[]b_m [h^ ch]c^_hnm) [h^ inb_l
msmn_g [cfol_m) [fnbioab ni iol ehiqf_^a_ q_ b[p_ hin _rj_lc_h]_^ [hs g[n_lc[f chn_llojncih il ch]c^_hn [m i
_]_g _l 0.) /-/0+ Pb_ fimm) ]illojncih) oh[p[cf[ cfcns i ) il ^[g[a_ ni iol ^[n[ qiof^ chn_l _l_ qcnb [h^

oh^_lgch_ nb_ chmcabnm q_ ^l[q lig iol jf[n ilg [h^ ]iof^ cgj[cl nb_ chn_alcns i iol ]fchc][f nlc[f ^[n[) f_[^cha ni
l_aof[nils ^_f[sm il nb_ ch[ cfcns ni a_n iol ^loa ][h^c^[n_m [jjlip_^+ E q_ ^i hin []]ol[n_fs jl_^c]n [h^ c^_hnc s
iol ch l[mnlo]nol_ l_kocl_g_hnm [h^ [cfol_m [h^ ncg_fs _hb[h]_ iol ch l[mnlo]nol_) il c iol l_g_^c[ncih _ ilnm [l_
hin mo]]_mm of) cn ]iof^ l_mofn ch [ g[n_lc[f ^cmlojncih i iol omch_mm ij_l[ncihm [h^ ^_p_fijg_hn jlial[gm)
ch]fo^cha nb_ fimm il oh[onbilct_^ ^cm]fimol_ i iol nl[^_ m_]l_nm) ch^cpc^o[fm j_lmih[f ch ilg[ncih) il inb_l
jlijlc_n[ls il m_hmcncp_ ^[n[+ = m_]olcns l_[]b il ch]c^_hn nb[n f_[^m ni oh[onbilct_^ []kocmcncih) ^cm]fimol_) il inb_l
jli]_mmcha i iol chn_ff_]no[f jlij_lns il inb_l jlijlc_n[ls ch ilg[ncih ]iof^ [fmi [ _]n iol chn_ff_]no[f jlij_lns
lcabnm [h^ _h[ f_ ]igj_ncnilm ni ]igj_n_ qcnb om gil_ _ _]ncp_fs+ Hce_qcm_) [m q_ l_fs ih nbcl^ j[lnc_m il nb_
g[ho []nol_ i iol ^loa ][h^c^[n_m [h^ ni ]ih^o]n ]fchc][f nlc[fm) mcgcf[l _p_hnm l_f[ncha ni nb_cl msmn_gm [h^
ij_l[ncihm ]iof^ [fmi b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol omch_mm [h^ f_[^ ni l_aof[nils [a_h]s []ncihm+

Iil_ip_l) [hs m_]olcns l_[]b il inb_l _p_hn nb[n f_[^m ni fimm i ) oh[onbilct_^ []]_mm ni) ^cm]fimol_ i ) il inb_l
jli]_mmcha i j_lmih[f ch ilg[ncih) ch]fo^cha j_lmih[f ch ilg[ncih l_a[l^cha ]fchc][f nlc[f mo d_]nm) ]ihnl[]nilm)
^cl_]nilm) il _gjfis__m) il nb_ j_l]_jncih [hs i nb_m_ b[m i]]oll_^) ]iof^ b[lg iol l_jon[ncih) ]igj_f om ni
]igjfs qcnb _^_l[f [h^,il mn[n_ hinc c][ncih f[qm [h^ il_cah f[q _kocp[f_hnm) mo d_]n om ni g[h^[nils ]ill_]ncp_
[]ncih) [h^ inb_lqcm_ mo d_]n om ni fc[ cfcns oh^_l f[qm [h^ l_aof[ncihm nb[n jlin_]n nb_ jlcp[]s [h^ m_]olcns i
j_lmih[f ch ilg[ncih+ Bil gil_ ch ilg[ncih m__ Ncme B[]nilm S_ [l_ mo d_]n ni Q+O+ [h^ il_cah f[qm l_a[l^cha
jlcp[]s) ^[n[ jlin_]ncih) [h^ ^[n[ m_]olcns nb[n ]iof^ _hn[cf mo mn[hnc[f ]igjfc[h]_ ]imnm) qbcf_ nb_ [cfol_ ni ]igjfs
]iof^ mo d_]n om ni mcahc c][hn fc[ cfcns m_n ilnb _fiq+

B[cfol_m) ^cmlojncihm) m_]olcns l_[]b_m [h^ ch]c^_hnm) ]s _l*[nn[]em) [h^ inb_l b[lg of _p_hnm cgj[]ncha ^[n[
jli]_mm_^ il g[chn[ch_^ ch iol omch_mm) il ch ilg[ncih n_]bhifias msmn_gm il ch l[mnlo]nol_ om_^ ch iol omch_mm)
ch]fo^cha nbim_ l_mofncha ch [ fimm i il ^[g[a_ ni iol ch ilg[ncih n_]bhifias msmn_gm il ch l[mnlo]nol_) il nb_ fimm
i il ch[jjlijlc[n_ []kocmcncih) ^cm]fimol_) il inb_l jli]_mmcha i ]ih c^_hnc[f) jlijlc_n[ls) il j_lmih[f ch ilg[ncih) il
nb_ j_l]_jncih [hs i nb_m_ b[m i]]oll_^) ]iof^ _rjim_ om ni [ lcme i fimm) _h il]_g_hn g_[mol_m) l_aof[nils
[a_h]s chp_mnca[ncihm) jli]__^cham) [h^ inb_l []ncihm) j_h[fnc_m) ch_m) ch^_ghc c][ncih ]f[cgm) fcnca[ncih) jin_hnc[f
]cpcf il ]lcgch[f fc[ cfcns) ]iff[ il[nilm fimm i ]ih c^_h]_) ^[g[a_ ni iol l_jon[ncih) [h^ inb_l ]ihm_ko_h]_m) qbc]b
]iof^ g[n_lc[ffs [^p_lm_fs [ _]n iol omch_mm [h^ l_mofnm i ij_l[ncihm+ Sbcf_ q_ g[chn[ch chmol[h]_ ]ip_l[a_ il
]_ln[ch _rj_hm_m [h^ fc[ cfcnc_m l_f[n_^ ni [cfol_m il l_[]b_m i iol ch ilg[ncih n_]bhifias msmn_gm) cn g[s hin _
[^_ko[n_ ni ]ip_l [ff fimm_m [mmi]c[n_^ qcnb mo]b _p_hnm+ Eh [^^cncih) mo]b chmol[h]_ g[s hin _ [p[cf[ f_ ni om ch
nb_ onol_ ih m[ncm []nils n_lgm il [n [ff+ Bolnb_lgil_) c nb_ ch ilg[ncih n_]bhifias msmn_gm i nbcl^ j[lnc_m qcnb
qbig q_ ^i omch_mm _]ig_ mo d_]n ni ^cmlojncihm il m_]olcns l_[]b_m il ch]c^_hnm) q_ g[s b[p_ chmo c]c_hn
l_]iolm_ [a[chmn nb_g+
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S_ l_fs ih nbcl^*j[lns ^[n[ ]_hn_lm [h^ n_f_]iggohc][ncihm mifoncihm) ch]fo^cha ]fio^ ch l[mnlo]nol_ m_lpc]_m mo]b
[m Ciiaf_ ?fio^ [h^ =g[tih S_ O_lpc]_m) ni bimn mo mn[hnc[f jilncihm i iol n_]bhifias jf[n ilgm [h^ ni
mojjiln iol omch_mm ij_l[ncihm+ S_ b[p_ hi ]ihnlif ip_l nb_m_ ]fio^* [m_^ m_lpc]_ il inb_l nbcl^*j[lns jlipc^_lm)
[fnbioab q_ [nn_gjn ni l_^o]_ lcme s gchcgctcha l_fc[h]_ ih [hs mchaf_ nbcl^ j[lns il cnm ij_l[ncihm+ S_ b[p_
_rj_lc_h]_^) [h^ _rj_]n q_ g[s ch nb_ onol_ [a[ch _rj_lc_h]_) msmn_g chn_llojncihm) ion[a_m) il ^_f[sm ^o_ ni [
p[lc_ns i []nilm) ch]fo^cha ch l[mnlo]nol_ ]b[ha_m) bog[h il mi nq[l_ _llilm) q_ mcn_ bimncha ^cmlojncihm) [h^
][j[]cns ]ihmnl[chnm+ = jlifiha_^ m_lpc]_ ^cmlojncih [ _]ncha iol ]fio^* [m_^ mifoncihm ]iof^ ^[g[a_ iol
l_jon[ncih il inb_lqcm_ g[n_lc[ffs b[lg iol omch_mm+

Bolnb_l) c nb_ m_]olcns g_[mol_m i iol nbcl^*j[lns ^[n[ ]_hn_l il ]fio^ ch l[mnlo]nol_ jlipc^_lm [l_ l_[]b_^ s
]s _l*[nn[]em il inb_l g_[hm [h^ oh[onbilct_^ []]_mm ni iol ch ilg[ncih n_]bhifias msmn_gm il ^[n[ i]]olm) cn
]iof^ l_mofn ch chn_llojncihm ni iol ij_l[ncihm [h^ nb_ fimm i jlijlc_n[ls il ]ih c^_hnc[f ch ilg[ncih) qbc]b ]iof^
^[g[a_ iol l_jon[ncih) ][om_ om ni ch]ol mo mn[hnc[f ]imnm) ^cp_ln iol l_miol]_m lig inb_l n[mem) [h^ mo d_]n om
ni mcahc c][hn f_a[f [h^ ch[h]c[f _rjimol_ [h^ fc[ cfcnc_m) [hs ih_ i qbc]b ]iof^ g[n_lc[ffs [^p_lm_fs [ _]n iol
omch_mm) l_mofnm i ij_l[ncihm) [h^ jlimj_]nm+ Oo]b nbcl^*j[lns jlipc^_lm g[s [fmi _ mo d_]n ni h[nol[f

^cm[mn_lm) afi [f jifcnc][f chmn[ cfcns) q[l [l_) jiq_l fimm_m) n_f_]iggohc][ncihm [cfol_m) il inb_l ^cmlojncp_ _p_hnm
nb[n ]iof^ h_a[ncp_fs [ _]n iol omch_mm [h^ l_kocl_ om ni ch]ol mcahc c][hn ]imnm ni m_]ol_ [fn_lh[n_ ]fio^* [m_^
mifoncihm+ Eh [^^cncih) [hs ]b[ha_m ch iol nbcl^*j[lns jlipc^_lm m_lpc]_ f_p_fm il _[nol_m nb[n q_ oncfct_ il [
n_lgch[ncih i iol [al__g_hnm ]iof^ [fmi [^p_lm_fs [ _]n iol omch_mm+

VS PVU PSPaL OP K WH VWLU V L VM H L  BB OP O W L LU P R OH V SK
HK L LS HMML V I PUL HUK IQL V WV PISL SP PNH PVU

Kol mifoncihm ch]fo^_ mi nq[l_ nb[n cm fc]_hm_^ lig nbcl^ j[lnc_m oh^_l ij_h miol]_ fc]_hm_m) [h^ q_ _rj_]n ni
]ihncho_ ni ch]iljil[n_ mo]b KOO ch iol mifoncihm ch nb_ onol_+ S_ ][hhin _hmol_ nb[n q_ b[p_ _ _]ncp_fs
gihcnil_^ iol om_ i KOO) p[fc^[n_^ nb_ ko[fcns il miol]_ i mo]b mi nq[l_) il [l_ ch ]igjfc[h]_ qcnb nb_ n_lgm i
nb_ [jjfc][ f_ ij_h miol]_ fc]_hm_m il iol jifc]c_m [h^ jli]_^ol_m+ Qm_ i KOO g[s _hn[cf al_[n_l lcmem nb[h om_
i nbcl^*j[lns ]igg_l]c[f mi nq[l_ _][om_ ij_h miol]_ fc]_hmilm a_h_l[ffs ^i hin jlipc^_ mojjiln) oj^[n_m) il
q[ll[hnc_m il inb_l ]ihnl[]no[f jlin_]ncihm l_a[l^cha ch lcha_g_hn ]f[cgm il nb_ ko[fcns i nb_ ]i^_+ KOO g[s [fmi
_ gil_ mom]_jnc f_ ni m_]olcns pofh_l[ cfcnc_m+ Pbcl^*j[lns KOO jlipc^_lm ]iof^ _rj_lc_h]_ m_lpc]_ ion[a_m) ^[n[

fimm) jlcp[]s l_[]b_m) ]s _l*[nn[]em) [h^ inb_l _p_hnm l_f[ncha ni nb_ [jjfc][ncihm [h^ m_lpc]_m nb_s jlipc^_) qbc]b
]iof^ ^cgchcmb nb_ oncfcns i nb_m_ m_lpc]_m [h^ b[lg iol omch_mm+ S_ [fmi ]iof^ _ mo d_]n ni f[qmocnm s nbcl^
j[lnc_m ]f[cgcha nb[n qb[n q_ _fc_p_ ni _ fc]_hm_^ KOO ch lcha_m mo]b j[lnc_m chn_ff_]no[f jlij_lns lcabnm) qbc]b
]iof^ _ ]imnfs il om ni ^_ _h^ [h^ l_kocl_ om ni ^_pin_ [^^cncih[f l_m_[l]b [h^ ^_p_fijg_hn l_miol]_m ni ]b[ha_
iol mifoncihm+

9 L LSH PUN V OL L VM H PMP PHS PU LSSPNLU L HUK TH OPUL SLH UPUN PU V VMML PUN V SK HK L LS
HMML V I PUL HUK VWL H PUN L S

S_ ch]iljil[n_ [lnc c]c[f chn_ffca_h]_ [h^ g[]bch_ f_[lhcha % =E & mifoncihm chni iol jf[n ilg) ch [jjfc][ncihm nb[n [l_
cgjiln[hn ni iol ij_l[ncihm [h^ iol ^loa ^cm]ip_ls jli]_mm_m+ Pb_l_ [l_ mcahc c][hn lcmem chpifp_^ ch oncfctcha =E+
Emmo_m l_f[ncha ni nb_ om_ i h_q [h^ _pifpcha n_]bhifiac_m mo]b [m =E [h^ g[]bch_ f_[lhcha g[s ][om_ om ni
_rj_lc_h]_ l[h^ il l_jon[ncih[f b[lg) ]igj_ncncp_ b[lg) f_a[f fc[ cfcns) [h^ h_q il _hb[h]_^ aip_lhg_hn[f il
l_aof[nils m]lonchs) [h^ q_ g[s ch]ol [^^cncih[f ]imnm ni l_mifp_ mo]b cmmo_m+ Ghiqh lcmem i =E ]oll_hnfs ch]fo^_
ch[]]ol[]s) c[m) nirc]cns) chn_ff_]no[f jlij_lns ch lcha_g_hn il gcm[jjlijlc[ncih) ^[n[ jlcp[]s [h^ ]s _lm_]olcns
cmmo_m) [h^ ^[n[ jlip_h[h]_ ^cmjon_m+ L_l]_cp_^ il []no[f n_]bhc][f) f_a[f) ]igjfc[h]_) jlcp[]s) m_]olcns) _nbc][f il
inb_l cmmo_m l_f[ncha ni nb_ om_ i =E g[s ][om_ jo fc] ]ih c^_h]_ ch =E ni _ oh^_lgch_^) qbc]b ]iof^ mfiq iol
]omnig_lm [^ijncih i iol jli^o]nm [h^ m_lpc]_m nb[n om_ =E+ Eh [^^cncih) fcnca[ncih il aip_lhg_hn l_aof[ncih l_f[n_^
ni nb_ om_ i =E g[s [fmi [^p_lm_fs cgj[]n iol [h^ inb_lm [ cfcnc_m ni ^_p_fij [h^ i _l jli^o]nm nb[n om_ =E) [m q_ff
[m ch]l_[m_ nb_ ]imn [h^ ]igjf_rcns i ^icha mi+ O__ nb_ m_]ncih ncnf_^ N_aof[nils [h^ f_acmf[ncp_ ^_p_fijg_hnm
l_f[n_^ ni nb_ om_ i =E ]iof^ [^p_lm_fs [ _]n iol om_ i mo]b n_]bhifiac_m ch iol jli^o]nm) m_lpc]_m) [h^ omch_mm+
_p_fijcha) n_mncha [h^ ^_jfischa =E msmn_gm g[s [fmi ch]l_[m_ nb_ ]imn jli cf_ i iol jli^o]n i _lcham ^o_ ni nb_

h[nol_ i nb_ ]igjoncha ]imnm chpifp_^ ch mo]b msmn_gm) qbc]b ]iof^ cgj[]n iol jlid_]n g[lach [h^ [^p_lm_fs [ _]n
iol omch_mm [h^ ij_l[ncha l_mofnm+ Eh [^^cncih) =E g[s b[p_ il jli^o]_ _llilm il ch[^_ko[]c_m nb[n [l_ hin _[mcfs
^_n_]n[ f_+ E nb_ ^[n[ om_^ ni nl[ch =E il nb_ ]ihn_hn) [h[fsm_m) il l_]igg_h^[ncihm nb[n =E [jjfc][ncihm [mmcmn ch
jli^o]cha [l_ il [l_ [ff_a_^ ni _ ^_ c]c_hn) ch[]]ol[n_) ch]igjf_n_) ip_l li[^ il c[m_^) iol omch_mm) ch[h]c[f
]ih^cncih) [h^ l_mofnm i ij_l[ncihm g[s _ [^p_lm_fs [ _]n_^+ Pb_ f_a[f f[h^m][j_ [h^ mo m_ko_hn f_a[f
jlin_]ncih il nb_ om_ i =E l_g[chm oh]_ln[ch) [h^ ^_p_fijg_hn i nb_ f[q ch nbcm [l_[ ]iof^ cgj[]n iol [ cfcns ni
_h il]_ iol jlijlc_n[ls lcabnm il jlin_]n [a[chmn ch lchacha om_m+ E q_ ^i hin b[p_ mo c]c_hn lcabnm ni ]iff_]n il om_
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nb_ ^[n[ ih qbc]b iol =E l_fc_m il ni nb_ ionjonm jli^o]_^ s =E [jjfc][ncihm) q_ g[s ch]ol fc[ cfcns nblioab nb_
[ff_a_^ pcif[ncih i ]_ln[ch f[qm) nbcl^*j[lns jlcp[]s lcabnm) ihfch_ n_lgm i m_lpc]_) il inb_l ]ihnl[]nm ni qbc]b q_ il
iol ^[n[ jlipc^_lm [l_ [ j[lns+ Kol om_ i =E [jjfc][ncihm g[s [fmi) ch nb_ onol_) l_mofn ch ]s _lm_]olcns ch]c^_hnm
nb[n cgjfc][n_ nb_ j_lmih[f ^[n[ i ]omnig_lm il j[nc_hnm+ =hs mo]b ]s _lm_]olcns ch]c^_hnm l_f[n_^ ni iol om_ i =E
[jjfc][ncihm ]iof^ [^p_lm_fs [ _]n iol l_jon[ncih [h^ l_mofnm i ij_l[ncihm+

H IAI H;B7J;: JE EKH EF;H7J EDI(9ECC;H9 7B P7J ED

LU PM HU K N HUKPKH L L KL LSVW L LP L TH RL PUN HWW V HS OL TH MHPS V H OPL L OL
KLN LL VM TH RL H LW HU L I WO P PHU WH PLU OLHS O H L WH V HUK V OL PU OL TLKP HS
VTT UP UL L H MV VTTL PHS L

Pb_ ]igg_l]c[f mo]]_mm i iol ^loa ][h^c^[n_m nb[n l_]_cp_ g[le_ncha [jjlip[f qcff ^_j_h^ ojih nb_cl ^_al__ i
g[le_n []]_jn[h]_ s jbsmc]c[hm) j[nc_hnm) nbcl^*j[lns j[silm) [h^ inb_lm ch nb_ g_^c][f ]iggohcns+ Pb_ ^_al__
i g[le_n []]_jn[h]_ qcff ^_j_h^ ih [ hog _l i []nilm) ch]fo^cha on hin fcgcn_^ ni nb_ iffiqcha7

§ nb_cl _ c][]s [h^ m[ _ns [m ^_gihmnl[n_^ ch jcpin[f ]fchc][f nlc[fm [h^ jo fcmb_^ ch j__l*l_pc_q_^ diolh[fm8
§ nb_cl jin_hnc[f [h^ j_l]_cp_^ [^p[hn[a_m ]igj[l_^ ni [fn_lh[ncp_ nl_[ng_hnm) ch]fo^cha [hs mcgcf[l a_h_lc]
nl_[ng_hnm8

§ nb_ jl_p[f_h]_ [h^ m_p_lcns i [hs mc^_ _ _]nm il [^p_lm_ _p_hnm8
§ iol [ cfcns ni i _l nb_m_ jli^o]nm il m[f_ [n ]igj_ncncp_ jlc]_m8
§ iol [ cfcns ni i _l [jjlijlc[n_ j[nc_hn []]_mm jlial[gm) mo]b [m ]i*j[s [mmcmn[h]_8
§ nb_cl ]ihp_hc_h]_ [h^ _[m_ i ^imcha [h^ [^gchcmnl[ncih ]igj[l_^ ni [fn_lh[ncp_ nl_[ng_hnm8
§ nb_ ]fchc][f ch^c][ncihm il qbc]b nb_ ^loa ][h^c^[n_ cm [jjlip_^ s nb_ B = il ]igj[l[ f_ l_aof[nils
[onbilcnc_m8

§ jli^o]n f[ _fcha il jli^o]n chm_ln l_kocl_g_hnm i nb_ B = il inb_l ]igj[l[ f_ il_cah l_aof[nils [onbilcnc_m)
ch]fo^cha [hs fcgcn[ncihm) ]ihnl[ch^c][ncihm) il q[lhcham8

§ l_mnlc]ncihm ih biq nb_ jli^o]n cm ^cmnlc on_^8
§ nb_ ncgcha i g[le_n chnli^o]ncih i ]igj_ncncp_ jli^o]nm8
§ jo fc]cns ]ih]_lhcha nb_m_ jli^o]nm il ]igj_ncha jli^o]nm [h^ nl_[ng_hnm8
§ nb_ mnl_hanb i g[le_ncha [h^ ^cmnlc oncih mojjiln8 [h^
§ [pil[ f_ nbcl^*j[lns ]ip_l[a_ [h^ mo c]c_hn l_cg olm_g_hn+

O[f_m i g_^c][f jli^o]nm [fmi ^_j_h^ ih nb_ qcffchah_mm i jbsmc]c[hm ni jl_m]lc _ nl_[ng_hn qcnb iol ^loa
jli^o]nm) qbc]b cm fce_fs ni _ [m_^ ih [ ^_n_lgch[ncih s nb_m_ jbsmc]c[hm nb[n nb_ jli^o]nm [l_ m[ _)
nb_l[j_onc][ffs _ _]ncp_) [h^ ]imn _ _]ncp_+ Eh [^^cncih) nb_ ch]fomcih il _r]fomcih i jli^o]nm lig nl_[ng_hn
aoc^_fch_m _mn[ fcmb_^ s p[lciom jbsmc]c[h aliojm) [m q_ff [m nb_ pc_qjichnm i ch fo_hnc[f jbsmc]c[hm) ][h [ _]n
nb_ qcffchah_mm i inb_l jbsmc]c[hm ni jl_m]lc _ nl_[ng_hn qcnb iol ^loa jli^o]nm+ S_ ][hhin jl_^c]n qb_nb_l
jbsmc]c[hm) jbsmc]c[hm ila[hct[ncihm) bimjcn[fm) inb_l b_[fnb][l_ jlipc^_lm) aip_lhg_hn [a_h]c_m) il jlcp[n_
chmol_lm qcff ^_n_lgch_ nb[n [hs jli^o]n q_ g[s ^_p_fij cm m[ _) nb_l[j_onc][ffs _ _]ncp_ [h^ ]imn _ _]ncp_ [m
]igj[l_^ qcnb ]igj_ncha nl_[ng_hnm+ E [hs ^loa ][h^c^[n_m q_ ^_p_fij ^i hin []bc_p_ [h [^_ko[n_ f_p_f i
[]]_jn[h]_) q_ g[s hin a_h_l[n_ mcahc c][hn jli^o]n l_p_ho_) [h^ q_ g[s hin _]ig_ jli cn[ f_+

9M L H L UHISL V L HISP O HSL HUK TH RL PUN HWHIPSP PL V LU L PU V HN LLTLU P O OP K WH PL
V LSS HUK TH RL HU K N HUKPKH L L TH KL LSVW L TH UV IL L M S PU VTTL PHSPaPUN
OV L K N HUKPKH L PM HUK OLU OL H L HWW V LK

S_ ^i hin b[p_ [ m[f_m il g[le_ncha ch l[mnlo]nol_ [h^ b[p_ fcnnf_ _rj_lc_h]_ ch nb_ m[f_) g[le_ncha) il ^cmnlc oncih
i jb[lg[]_onc][f jli^o]nm+ Pi []bc_p_ ]igg_l]c[f mo]]_mm il [hs [jjlip_^ jli^o]n il qbc]b q_ l_n[ch m[f_m [h^
g[le_ncha l_mjihmc cfcnc_m) q_ gomn _cnb_l ^_p_fij [ m[f_m [h^ g[le_ncha ila[hct[ncih) ^_p_fij m[f_m [h^ g[le_ncha
mi nq[l_ mifoncihm) il ionmiol]_ nb_m_ oh]ncihm ni nbcl^ j[lnc_m+ Eh nb_ onol_) q_ g[s ]biim_ ni ocf^ [ i]om_^
m[f_m) g[le_ncha) [h^ ]igg_l]c[f mojjiln ch l[mnlo]nol_ ni g[le_n [h^ m_ff iol ^loa ][h^c^[n_m) c [h^ qb_h nb_s
[l_ [jjlip_^+ S_ g[s [fmi _f_]n ni _hn_l chni ]iff[ il[ncihm il mnl[n_ac] j[lnh_lmbcjm qcnb nbcl^ j[lnc_m ni _ha[a_ ch
]igg_l]c[fct[ncih []ncpcnc_m qcnb l_mj_]n ni m_f_]n_^ ^loa ][h^c^[n_m) ch^c][ncihm) il a_ial[jbc] n_llcnilc_m) ch]fo^cha
n_llcnilc_m ionmc^_ nb_ Qhcn_^ On[n_m) [fnbioab nb_l_ cm hi ao[l[hn__ q_ qcff _ [ f_ ni _hn_l chni nb_m_
[ll[ha_g_hnm+

Pb_l_ [l_ lcmem chpifp_^ qcnb inb _mn[ fcmbcha iol iqh ]igg_l]c[f ][j[ cfcnc_m [h^ _hn_lcha chni [ll[ha_g_hnm
qcnb nbcl^ j[lnc_m ni j_l ilg nb_m_ m_lpc]_m+ Bil _r[gjf_) l_]locncha [h^ nl[chcha [ m[f_m il]_ il l_cg olm_g_hn
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mj_]c[fcmnm cm _rj_hmcp_ [h^ ncg_*]ihmogcha [h^ ]iof^ ^_f[s [hs jli^o]n f[oh]b+ E nb_ ]igg_l]c[f f[oh]b i [
^loa ][h^c^[n_ il qbc]b q_ l_]locn [ m[f_m il]_ [h^ _mn[ fcmb g[le_ncha [h^ inb_l ]igg_l]c[fct[ncih ][j[ cfcnc_m
cm ^_f[s_^ il ^i_m hin i]]ol il [hs l_[mih) q_ qiof^ b[p_ jl_g[nol_fs il ohh_]_mm[lcfs ch]oll_^ nb_m_
]igg_l]c[fct[ncih _rj_hm_m+ Pbcm g[s _ ]imnfs) [h^ iol chp_mng_hn qiof^ _ fimn c q_ ][hhin l_n[ch il l_jimcncih
]igg_l]c[fct[ncih j_lmihh_f+ B[]nilm nb[n g[s chbc cn iol _ ilnm ni ]igg_l]c[fct_ [hs [jjlip_^ jli^o]n ih iol
iqh ch]fo^_ on [l_ hin fcgcn_^ ni nb_ iffiqcha7

§ nb_ ch[ cfcns ni l_]locn [h^ l_n[ch [^_ko[n_ hog _lm i _ _]ncp_ m[f_m) g[le_ncha) l_cg olm_g_hn) ]omnig_l
m_lpc]_) g_^c][f [ [clm) [h^ inb_l mojjiln j_lmihh_f8

§ nb_ ch[ cfcns i m[f_m j_lmihh_f il mi nq[l_ niifm ni i n[ch []]_mm ni jbsmc]c[hm il j_lmo[^_ [^_ko[n_ hog _lm
i jbsmc]c[hm ni jl_m]lc _ [hs onol_ [jjlip_^ jli^o]nm8

§ nb_ ch[ cfcns i l_cg olm_g_hn jli _mmcih[fm ni h_ainc[n_ [ll[ha_g_hnm il ilgof[ls []]_mm) l_cg olm_g_hn)
[h^ inb_l []]_jn[h]_ s j[silm8

§ nb_ ch[ cfcns ni jlc]_ jli^o]nm [n [ mo c]c_hn jlc]_ jichn ni _h[ f_ [h [^_ko[n_ [h^ [nnl[]ncp_ f_p_f i jli cn[ cfcns8
§ l_mnlc]n_^ il ]fim_^ ^cmnlc oncih ]b[hh_fm nb[n g[e_ cn ^c c]ofn ni ^cmnlc on_ iol jli^o]nm ni m_ag_hnm i nb_
j[nc_hn jijof[ncih8

§ nb_ f[]e i ]igjf_g_hn[ls jli^o]nm ni _ i _l_^ s m[f_m j_lmihh_f) qbc]b g[s jon om [n [ ]igj_ncncp_
^cm[^p[hn[a_ l_f[ncp_ ni ]igj[hc_m qcnb gil_ _rn_hmcp_ jli^o]n fch_m8 [h^

§ oh il_m__h ]imnm [h^ _rj_hm_m [mmi]c[n_^ qcnb ]l_[ncha [h ch^_j_h^_hn ]igg_l]c[fct[ncih ila[hct[ncih+

E q_ _hn_l chni [ll[ha_g_hnm qcnb nbcl^ j[lnc_m ni j_l ilg m[f_m) g[le_ncha) ]igg_l]c[f mojjiln) [h^ ^cmnlc oncih
m_lpc]_m) nb_s g[s [fmi _rj_lc_h]_ g[hs i nb_ [ ip_ ]b[ff_ha_m+ Eh [^^cncih) iol jli^o]n l_p_ho_ il nb_
jli cn[ cfcns i jli^o]n l_p_ho_ g[s _ fiq_l nb[h c q_ q_l_ ni g[le_n [h^ m_ff [hs jli^o]nm q_ g[s ^_p_fij
chn_lh[ffs+ S_ g[s hin _ mo]]_mm of ch _hn_lcha chni mo]b [ll[ha_g_hnm) il q_ g[s _ oh[ f_ ni ^i mi ih n_lgm
nb[n [l_ [pil[ f_ ni om il nb_g+ S_ [fmi g[s b[p_ fcnnf_ ]ihnlif ip_l mo]b nbcl^ j[lnc_m) [h^ [hs i nb_g g[s [cf ni
^_pin_ nb_ h_]_mm[ls l_miol]_m [h^ [nn_hncih ni m_ff [h^ g[le_n iol jli^o]nm _ _]ncp_fs) il nb_s g[s _rjim_ om ni
f_a[f [h^ l_aof[nils lcme s hin [^b_lcha ni l_aof[nils l_kocl_g_hnm [h^ l_mnlc]ncihm aip_lhcha nb_ m[f_ [h^
jligincih i jl_m]lcjncih ^loa jli^o]nm) ch]fo^cha nbim_ l_mnlc]ncha i *f[ _f jligincih+ E q_ ^i hin _mn[ fcmb
]igg_l]c[fct[ncih ][j[ cfcnc_m mo]]_mm offs) _cnb_l ih iol iqh il ch ]iff[ il[ncih qcnb nbcl^ j[lnc_m) q_ qcff hin _
mo]]_mm of ch ]igg_l]c[fctcha [hs onol_ [jjlip_^ ^loa ][h^c^[n_m+

FL H L IQL V LN SH V HUK VWL H PVUHS P R H V PH LK P O OL WO P HS HUK KPNP HS
PUM H L H IV O V PU L UHS MH PSP PL HUK OV L VM V L L UHS L P L W V PKL

Kol []cfcnc_m ch O[fn H[e_ ?cns) Qn[b b[p_ hin __h l_pc_q_^ il jl_*[jjlip_^ s [hs l_aof[nils [a_h]s) mo]b [m nb_
B =+ =h chmj_]ncih s nb_ B = ]iof^ ^cmlojn iol [ cfcns ni a_h_l[n_ ^[n[ [h^ ^_p_fij ^loa ][h^c^[n_m+ Kol
f[ il[nils []cfcnc_m [l_ ^_mcah_^ ni ch]iljil[n_ [ mcahc c][hn f_p_f i [onig[ncih i _kocjg_hn) qcnb chn_al[ncih i
m_p_l[f ^cacn[f msmn_gm ni cgjlip_ _ c]c_h]s i l_m_[l]b ij_l[ncihm+ S_ b[p_ [nn_gjn_^ ni []bc_p_ [ bcab f_p_f i
^cacnct[ncih il [ l_m_[l]b ij_l[ncih l_f[ncp_ ni ch^omnls mn[h^[l^m+ Sbcf_ nbcm cm g_[hn ni cgjlip_ ij_l[ncih[f
_ c]c_h]s) nbcm g[s jim_ [^^cncih[f lcme i _kocjg_hn g[f oh]ncih [h^ _p_h ip_l[ff msmn_g [cfol_ il mbon^iqh ^o_
ni chn_lh[f il _rn_lh[f []nilm ch]fo^cha) on hin fcgcn_^ ni) ^_mcah cmmo_m) msmn_g ]igj[nc cfcns) il jin_hnc[f
]s _lm_]olcns l_[]b_m+ Pbcm g[s f_[^ ni ^_f[s ch jin_hnc[f ^loa ][h^c^[n_ c^_hnc c][ncih il [ mbon^iqh i iol
[]cfcns+ =hs ^cmlojncih ch iol ^[n[ a_h_l[ncih ][j[ cfcnc_m ]iof^ ][om_ ^_f[sm ch [^p[h]cha h_q ^loa ][h^c^[n_m chni
iol jcj_fch_) [^p[h]cha _rcmncha jlial[gm) il _hb[h]cha nb_ ][j[ cfcnc_m i iol jf[n ilg) ch]fo^cha _rj[h^cha iol
^[n[) nb_ i]]oll_h]_ i qbc]b ]iof^ b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol omch_mm) ch[h]c[f ]ih^cncih) l_mofnm i
ij_l[ncihm) [h^ jlimj_]nm+

9U OL M L L TH THU MH L K N I HU L V W VK H V MH PSP PL MV W L SPUP HS HUK
SPUP HS L HUK L TH MH L P R H P PUN M VT V SPTP LK W PV THU MH PUN HWHIPSP HUK

L WL PLU L

S_ ^i hin ]oll_hnfs b[p_ nb_ ch l[mnlo]nol_ il ][j[ cfcns chn_lh[ffs ni g[ho []nol_ ^loa mo mn[h]_m il jli^o]nm il
jl_]fchc][f) ]fchc][f) il ]igg_l]c[f om_+ E ) ch nb_ onol_) q_ ^_]c^_ ni jli^o]_ ^loa mo mn[h]_m il jli^o]nm il
jl_]fchc][f [h^ ]fchc][f om_) nb_ ]imnm i ^_p_fijcha mocn[ f_ []cfcnc_m [h^ ch l[mnlo]nol_ [h^ cgjf_g_hncha
[jjlijlc[n_ g[ho []nolcha jli]_mm_m g[s _ al_[n_l nb[h _rj_]n_^+ S_ g[s [fmi b[p_ ^c c]ofns cgjf_g_hncha nb_
off ij_l[ncih[f mn[n_ i nb_ []cfcns) ][omcha ^_f[sm ni jl_]fchc][f il ]fchc][f mojjfs il nb_ h__^ ni l_fs ih nbcl^*j[lns
m_lpc]_ jlipc^_lm) l_mofncha ch ohjf[hh_^ _rj_hm_m+
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AL PVU V OL OP K WH PL WVU OVT L KLWLUK TH IL HK L LS HMML LK I UH HS
KP H L HUK V I PUL VU PU P WSHU HUK PU HU L V L HNL TH UV IL HKLX H L

Kol ]oll_hn ij_l[ncihm [l_ fi][n_^ ch O[fn H[e_ ?cns) Qn[b8 Icfjcn[m) ?[fc ilhc[8 [h^ Iihnl_[f) ?[h[^[+ = h[nol[f
^cm[mn_l il inb_l m_lciom ohjf[hh_^ _p_hn) mo]b [m fii^) cl_) _rjfimcih) _[lnbko[e_) _rnl_g_ q_[nb_l
]ih^cncih) j[h^_gc] %ch]fo^cha ?KRE *.6&) jiq_l mbiln[a_) n_f_]iggohc][ncihm [cfol_) afi [f jifcnc][f
chmn[ cfcns) q[l [l_) il g[h*g[^_ ch]c^_hn) ]iof^ l_mofn ch om _cha oh[ f_ ni offs oncfct_ iol []cfcnc_m) ^_f[sm ch
nb_ ^_p_fijg_hn i iol ^loa ][h^c^[n_m) chn_llojncih i iol omch_mm ij_l[ncihm) il oh_rj_]n_^ ch]l_[m_^
]imnm) qbc]b g[s b[p_ [ g[n_lc[f [h^ [^p_lm_ _ _]n ih iol omch_mm+ Kol ]iff[ il[ncih j[lnh_lm) [m q_ff [m
mojjfc_lm ni om il iol ]iff[ il[ncih j[lnh_lm) [h^ iol nbcl^*j[lns m_lpc]_ jlipc^_lm [h^ p_h^ilm) [l_ mcgcf[lfs
mo d_]n ni mig_ il [ff i nb_m_ _p_hnm+ E [ h[nol[f ^cm[mn_l) jiq_l ion[a_) il inb_l _p_hn i]]olm nb[n %c& jl_p_hnm
om lig omcha [ff il [ mcahc c][hn jilncih i iol b_[^ko[ln_lm il iol ^[n[]_hn_lm8 %cc& ^[g[a_m ]lcnc][f
ch l[mnlo]nol_ il iol _kocjg_hn) mo]b [m iol l_m_[l]b []cfcnc_m il nb_ g[ho []nolcha []cfcnc_m i iol nbcl^*j[lns
]ihnl[]n g[ho []nol_lm8 il %ccc& inb_lqcm_ mcahc c][hnfs ^cmlojnm ij_l[ncihm) cn g[s _ ^c c]ofn) il ch ]_ln[ch ][m_m
cgjimmc f_) il om ni ]ihncho_ iol omch_mm il [ mo mn[hnc[f j_lci^ i ncg_+

Bolnb_lgil_) nb_ ^cm[mn_l l_]ip_ls [h^ omch_mm ]ihnchocns jf[hm q_ b[p_ ch jf[]_ g[s jlip_ ch[^_ko[n_ ch nb_
_p_hn i [ m_lciom ^cm[mn_l il mcgcf[l _p_hn+ S_ g[s ch]ol mo mn[hnc[f _rj_hm_m) omch_mm chn_llojncihm) [h^ b[lg
ni iol l_m_[l]b [h^ ^_p_fijg_hn jlial[gm [m [ l_mofn i nb_ fcgcn_^ h[nol_ i iol ^cm[mn_l l_]ip_ls [h^ omch_mm
]ihnchocns jf[hm+ =m j[ln i iol lcme g[h[a_g_hn jifc]s) q_ g[chn[ch chmol[h]_ ]ip_l[a_ [n f_p_fm nb[n q_ _fc_p_
[l_ [jjlijlc[n_ il iol omch_mm ni nb_ _rn_hn cn cm [p[cf[ f_ ih ]igg_l]c[ffs l_[mih[ f_ n_lgm+ Diq_p_l) ch nb_
_p_hn i [h []]c^_hn il ch]c^_hn [n nb_m_ []cfcnc_m) nb_ [giohnm i chmol[h]_ g[s hin _ mo c]c_hn ni ]ip_l [ff i iol
^[g[a_m [h^ fimm_m+

Eh [^^cncih) iol []cfcnc_m ch O[fn H[e_ ?cns) Qn[b [l_ fi][n_^ ch [ oms ^iqhniqh [l_[+ =fnbioab q_ _fc_p_ q_ b[p_
n[e_h nb_ h_]_mm[ls mn_jm ni _hmol_ iol ij_l[ncihm [l_ m[ _ ni nb_ mollioh^cha [l_[) nb_l_ ]iof^ _ [ lcme ni nb_
jo fc] c q_ q_l_ ni ]ih^o]n b[t[l^iom g[n_lc[f l_m_[l]b) ch]fo^cha om_ i f[gg[ f_ ]b_gc][fm [h^ g[n_lc[fm) [n
iol []cfcnc_m+ E nb_ mollioh^cha ]iggohcns j_l]_cp_m iol []cfcns [m ohm[ _) cn ]iof^ b[p_ [ g[n_lc[f [h^ [^p_lm_
_ _]n ih iol l_jon[ncih) ij_l[ncihm) [h^ jlimj_]nm+

9M L MHPS V VTWS P O LU P VUTLU HS OLHS O HUK HML V V OL SH HUK LN SH PVU L V SK
IL VTL IQL V MPUL WLUHS PL V WL VUHS PUQ V W VWL KHTHNL

S_ [l_ mo d_]n ni hog_liom _hpclihg_hn[f) b_[fnb [h^ m[ _ns) [h^ inb_l f[qm [h^ l_aof[ncihm) ch]fo^cha nbim_
aip_lhcha f[ il[nils jli]_^ol_m [h^ nb_ b[h^fcha) om_) mnil[a_) nl_[ng_hn) [h^ ^cmjim[f i b[t[l^iom g[n_lc[fm
[h^ q[mn_m+ Kol ij_l[ncihm chpifp_ nb_ om_ i b[t[l^iom [h^ f[gg[ f_ g[n_lc[fm) ch]fo^cha ]b_gc][fm [h^
cifiac][f [h^ l[^ci[]ncp_ g[n_lc[fm+ Kol ij_l[ncihm [fmi jli^o]_ b[t[l^iom q[mn_ jli^o]nm+ S_ a_h_l[ffs

]ihnl[]n qcnb nbcl^ j[lnc_m il nb_ ^cmjim[f i nb_m_ g[n_lc[fm [h^ q[mn_m+ S_ ][hhin _fcgch[n_ nb_ lcme i
]ihn[gch[ncih il chdols lig nb_m_ g[n_lc[fm+ Eh nb_ _p_hn i ]ihn[gch[ncih il chdols l_mofncha lig iol om_ i
b[t[l^iom g[n_lc[fm) q_ ]iof^ _ b_f^ fc[ f_ il mcahc c][hn ^[g[a_m il b[lg ni j_lmihm il jlij_lns) [m q_ff [m
]cpcf il ]lcgch[f ch_m [h^ j_h[fnc_m+ =fnbioab q_ g[chn[ch qile_lm ]igj_hm[ncih chmol[h]_ ni ]ip_l ]imnm [h^
_rj_hm_m [lcmcha lig chdolc_m ni iol _gjfis__m l_mofncha lig nb_ om_ i b[t[l^iom g[n_lc[fm) nbcm chmol[h]_
g[s hin jlipc^_ [^_ko[n_ ]ip_l[a_ [a[chmn [ff mo]b jin_hnc[f fc[ cfcnc_m+

PU HU L WVSP PL H L L WLU P L HUK W V L VUS M VT VTL I PUL P R OP O SLH L
L WV LK V PNUPMP HU UPU LK SPHIPSP PL

S_ ^i hin ][lls chmol[h]_ il [ff ][n_ailc_m i lcme nb[n iol omch_mm g[s _h]iohn_l [h^ chmol[h]_ ]ip_l[a_ cm
_]igcha ch]l_[mchafs _rj_hmcp_+ S_ ^i hin ehiq c q_ qcff _ [ f_ ni g[chn[ch _rcmncha chmol[h]_ qcnb [^_ko[n_

f_p_fm i ]ip_l[a_ ch nb_ onol_) [h^ [hs fc[ cfcns chmol[h]_ ]ip_l[a_ q_ []kocl_ ch nb_ onol_ g[s hin _ mo c]c_hn ni
l_cg olm_ om il [hs _rj_hm_m il fimm_m q_ g[s mo _l+ E q_ i n[ch g[le_ncha [jjlip[f il [hs ^loa ][h^c^[n_m
nb[n q_ il iol ]iff[ il[nilm g[s ^_p_fij) q_ chn_h^ ni []kocl_ chmol[h]_ ]ip_l[a_ ni ch]fo^_ nb_ m[f_ i
]igg_l]c[f jli^o]nm) on q_ g[s _ oh[ f_ ni i n[ch mo]b chmol[h]_ ih ]igg_l]c[ffs l_[mih[ f_ n_lgm il ch
[^_ko[n_ [giohnm+ Pb_ ]ip_l[a_ il ]ip_l[a_ fcgcnm ]oll_hnfs g[chn[ch_^ oh^_l iol chmol[h]_ jifc]c_m g[s hin _
[^_ko[n_+ E iol fimm_m _r]__^ iol chmol[h]_ ]ip_l[a_) iol ch[h]c[f ]ih^cncih qiof^ _ [^p_lm_fs [ _]n_^+ ?fchc][f
nlc[fm il l_aof[nils [jjlip[fm il [hs i iol ^loa ][h^c^[n_m ]iof^ _ momj_h^_^) qbc]b ]iof^ [^p_lm_fs [ _]n iol
l_mofnm i ij_l[ncihm [h^ omch_mm) ch]fo^cha s jl_p_hncha il fcgcncha nb_ ^_p_fijg_hn [h^ ]igg_l]c[fct[ncih i
[hs ^loa ][h^c^[n_m nb[n q_ il iol ]iff[ il[nilm g[s c^_hnc s+ =^^cncih[ffs) ij_l[ncha [m [ jo fc] ]igj[hs b[m g[^_
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cn gil_ _rj_hmcp_ il om ni i n[ch ^cl_]nilm [h^ i c]_lm fc[ cfcns chmol[h]_+ E q_ ^i hin g[chn[ch [^_ko[n_ f_p_fm i
^cl_]nilm [h^ i c]_lm fc[ cfcns chmol[h]_) cn g[s _ gil_ ^c c]ofn il om ni [nnl[]n [h^ l_n[ch ko[fc c_^ ch^cpc^o[fm ni
m_lp_ ih iol i[l^ i ^cl_]nilm [h^ ch iol _r_]oncp_ n_[g+

HIPSP V PSPaL V UL VWL H PUN SV H MV H K HUK L HPU V OL H H PI L TH IL SPTP LK

S_ b[p_ mo mn[hnc[f _^_l[f h_n ij_l[ncha fimm %JKH& ][lls ilq[l^m+ Pi nb_ _rn_hn nb[n q_ ]ihncho_ ni a_h_l[n_
n[r[ f_ fimm_m [m _rj_]n_^) ohom_^ fimm_m qcff ][lls ilq[l^ ni i m_n onol_ n[r[ f_ ch]ig_) c [hs) ohncf mo]b
ohom_^ fimm_m _rjcl_) _r]_jn nb_ _^_l[f JKHm a_h_l[n_^ ^olcha [h^ [ n_l cm][f s_[l /-.5 [l_ ][llc_^ ilq[l^
ch^_ chcn_fs+ Qh^_l O_]ncih 05/ i nb_ Ehn_lh[f N_p_ho_ ?i^_ i .653) [m [g_h^_^) c [ ]iljil[ncih oh^_lai_m [h
iqh_lmbcj ]b[ha_) cnm [ cfcns ni om_ jl_*]b[ha_ JKH ][lls ilq[l^m [h^ ]_ln[ch inb_l jl_*]b[ha_ n[r [nnlc on_m
%mo]b [m l_m_[l]b n[r ]l_^cnm& ni i m_n cnm jimn*]b[ha_ ch]ig_ ]iof^ _ mo d_]n ni [h [hho[f fcgcn[ncih+ =h
iqh_lmbcj ]b[ha_ cm a_h_l[ffs ^_ ch_^ [m [ al_[n_l nb[h 2-" ]b[ha_ s p[fo_ ch nb_ iqh_lmbcj i nb_
]iljil[ncih m _kocns s ih_ il gil_ 2" mb[l_bif^_lm ip_l [ nbl__*s_[l j_lci^+ Oo]b [hho[f fcgcn[ncih ]iof^ l_mofn ch
nb_ _rjcl[ncih i [ jilncih i iol JKH ][lls ilq[l^m _ il_ off oncfct[ncih nb_l_i + S_ g[s b[p_ _rj_lc_h]_^
iqh_lmbcj ]b[ha_m qcnbch nb_ g_[hcha i O_]ncih 05/ ch nb_ j[mn [h^ q_ g[s _rj_lc_h]_ mig_ iqh_lmbcj ]b[ha_m
ch nb_ onol_ [m [ l_mofn i mo m_ko_hn mbc nm ch iol mni]e iqh_lmbcj) mo]b [m [ l_mofn i iol iffiq*ih i _lcham il
mo m_ko_hn mbc nm ch iol mni]e iqh_lmbcj %mig_ i qbc]b mbc nm [l_ ionmc^_ iol ]ihnlif&+ S_ b[p_ hin s_n ]ih^o]n_^
[ mno^s ni [mm_mm qb_nb_l [h iqh_lmbcj ]b[ha_ b[m i]]oll_^+ Bonol_ f_acmf[ncp_ il l_aof[nils ]b[ha_m ]iof^ [fmi
h_a[ncp_fs cgj[]n iol [ cfcns ni oncfct_ iol JKH ][lls ilq[l^m il inb_l n[r [nnlc on_m+ Llipcmcihm i mn[n_ n[r f[q g[s
[fmi momj_h^ il inb_lqcm_ fcgcn iol [ cfcns ni om_ JKHm [h^ []]ogof[n_^ mn[n_ n[r [nnlc on_m+ =m [ l_mofn) c q_ [nn[ch
jli cn[ cfcns) q_ g[s _ oh[ f_ ni om_ [ff il [ g[n_lc[f jilncih i iol JKH ][lls ilq[l^m [h^ inb_l n[r [nnlc on_m il
_^_l[f [h^ mn[n_ n[r joljim_m) qbc]b ]iof^ l_mofn ch ch]l_[m_^ n[r fc[ cfcns [h^ [^p_lm_fs [ _]n iol onol_ ][mb
fiqm+

3OHUNL PU H SH V LN SH PVU OH H L HWWSPLK HK L LS V TH OH L H TH L PHS HK L L LMML VU
V I PUL H O MSV MPUHU PHS VUKP PVU V L S VM VWL H PVU

J_q ch]ig_) m[f_m) om_ il inb_l n[r f[qm il l_aof[ncihm ]iof^ _ _h[]n_^ [n [hs ncg_) qbc]b ]iof^ [ _]n iol n[r
jli cf_ [h^ iol omch_mm [h^ ch[h]c[f j_l ilg[h]_+ Bolnb_l) _rcmncha n[r f[qm) mn[non_m) lof_m) l_aof[ncihm il
il^ch[h]_m ]iof^ _ chn_ljl_n_^) ]b[ha_^) gi^c c_^ il [jjfc_^ [^p_lm_fs ni om+ Bil _r[gjf_) nb_ P[r ?onm [h^ Fi m
=]n i /-.4 %P?F=& _fcgch[n_^ nb_ ijncih ni ^_^o]n l_m_[l]b [h^ ^_p_fijg_hn _rj_h^cnol_m ]oll_hnfs [h^ l_kocl_m
n[rj[s_lm ni ][jcn[fct_ [h^ [gilnct_ nb_g ip_l cp_ il c n__h s_[lm jolmo[hn ni ?i^_ O_]ncih .41) _achhcha ch
/-//+ Bolnb_l) nb_ Eh f[ncih N_^o]ncih =]n i /-// %EN=&) [giha inb_l ]b[ha_m) cgjim_m [ ih_*j_l]_hn _r]cm_ n[r
ih mni]e l_jol]b[m_m g[^_ ih il [ n_l F[ho[ls .) /-/0+ =hs olnb_l ]b[ha_m ch n[r f[qm il l_aof[ncihm nb[n [l_
[jjfc_^ [^p_lm_fs ni om ]iof^ b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol omch_mm) ][mb fiq) ch[h]c[f ]ih^cncih il
l_mofnm i ij_l[ncihm+

9M V L PTH L V Q KNTLU LSH PUN V V P P HS H V U PUN WVSP PL W V L V IL PU V L V
MPUHU PHS LWV PUN HUKH K V PU L W L H PVU OHUNL V L S VM VWL H PVU V SK IL HK L LS
HMML LK

Pb_ jl_j[l[ncih i ch[h]c[f mn[n_g_hnm ch ]ih ilgcns qcnb a_h_l[ffs []]_jn_^ []]iohncha jlch]cjf_m ch nb_ Qhcn_^
On[n_m %Q+O+ C==L& l_kocl_m g[h[a_g_hn ni g[e_ _mncg[n_m [h^ [mmogjncihm nb[n [ _]n nb_ [giohnm l_jiln_^ ch
nb_ ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm [h^ []]igj[hscha hin_m+ S_ [m_ iol _mncg[n_m ih bcmnilc][f _rj_lc_h]_)
ehiqh nl_h^m [h^ _p_hnm) [h^ p[lciom inb_l []nilm nb[n q_ _fc_p_ ni _ l_[mih[ f_ oh^_l nb_ ]cl]ogmn[h]_m) [m
jlipc^_^ ch I[h[a_g_hn m cm]ommcih [h^ =h[fsmcm i Bch[h]c[f ?ih^cncih [h^ N_mofnm i Kj_l[ncihm ?lcnc][f
=]]iohncha Lifc]c_m [h^ Qm_ i Amncg[n_m+ Pb_ l_mofnm i nb_m_ _mncg[n_m ilg nb_ [mcm il g[echa do^ag_hnm
[ ion nb_ ][llscha p[fo_m i [mm_nm [h^ fc[ cfcnc_m nb[n [l_ hin l_[^cfs [jj[l_hn lig inb_l miol]_m+ Ocahc c][hn
[mmogjncihm [h^ _mncg[n_m om_^ ch jl_j[lcha iol ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm ch]fo^_ mni]e* [m_^
]igj_hm[ncih [h^ p[fo[ncih i iol _kocns chp_mng_hnm ch _[lfs*mn[a_ cin_]bhifias ]igj[hc_m+ Kol l_mofnm i
ij_l[ncihm g[s _ [^p_lm_fs [ _]n_^ c iol [mmogjncihm ]b[ha_ il c []no[f ]cl]ogmn[h]_m ^c _l lig nbim_ ch iol
[mmogjncihm+

=^^cncih[ffs) q_ l_aof[lfs gihcnil iol ]igjfc[h]_ qcnb [jjfc][ f_ ch[h]c[f l_jilncha mn[h^[l^m [h^ l_pc_q h_q
jlihioh]_g_hnm [h^ ^l[ nm nb_l_i nb[n [l_ l_f_p[hn ni om+ =m [ l_mofn i h_q mn[h^[l^m) ]b[ha_m ni _rcmncha
mn[h^[l^m) il ]b[ha_m ch nb_cl chn_ljl_n[ncih) q_ gcabn _ l_kocl_^ ni ]b[ha_ iol []]iohncha jifc]c_m) [fn_l iol
ij_l[ncih[f jifc]c_m) [h^ cgjf_g_hn h_q il _hb[h]_^ msmn_gm mi nb[n nb_s l_ f_]n h_q il [g_h^_^ ch[h]c[f

 

..4



l_jilncha mn[h^[l^m) il q_ g[s _ l_kocl_^ ni l_mn[n_ iol jo fcmb_^ ch[h]c[f mn[n_g_hnm) qbc]b g[s b[p_ [h
[^p_lm_ _ _]n ih iol ch[h]c[f jimcncih [h^ l_jon[ncih+

? VK SPHIPSP SH P V SK H L V PU I HU PHS SPHIPSP PL HUK V SK SPTP VTTL PHSPaH PVU VM
HU K N HUKPKH L OH L TH KL LSVW

S_ []_ [h chb_l_hn lcme i jli^o]n fc[ cfcns _rjimol_ l_f[n_^ ni nb_ n_mncha i ^loa ][h^c^[n_m ch bog[h ]fchc][f
nlc[fm) [h^ q_ qcff []_ [h _p_h al_[n_l lcme c q_ ]igg_l]c[ffs m_ff [hs g_^c]ch_m nb[n q_ g[s ^_p_fij+ E q_
][hhin mo]]_mm offs ^_ _h^ iolm_fp_m [a[chmn ]f[cgm nb[n iol ^loa ][h^c^[n_m il g_^c]ch_m ][om_^ chdolc_m) q_
]iof^ ch]ol mo mn[hnc[f ^[g[a_m il m_nnf_g_hn fc[ cfcns+ N_a[l^f_mm i g_lcn il _p_hno[f ion]ig_) fc[ cfcns ]f[cgm
g[s [fmi l_mofn ch [^p_lm_ _ _]nm ch]fo^cha on hin fcgcn_^ ni nb_ iffiqcha7

§ ^_]l_[m_^ ^_g[h^ il [hs ^loa ][h^c^[n_m il nb_l[j_onc]m nb[n q_ g[s ^_p_fij8
§ chdols ni iol l_jon[ncih [h^ mcahc c][hn h_a[ncp_ g_^c[ [nn_hncih8
§ qcnb^l[q[f i ]fchc][f nlc[f j[lnc]cj[hnm8
§ mcahc c][hn ]imnm ni ^_ _h^ nb_ fcnca[ncih8
§ mo mn[hnc[f gih_n[ls [q[l^m ni nlc[f j[lnc]cj[hnm il j[nc_hnm8
§ fimm i l_p_ho_8 [h^
§ nb_ ch[ cfcns ni ]igg_l]c[fct_ iol ^loa ][h^c^[n_m+

=fnbioab q_ g[chn[ch jli^o]n fc[ cfcns chmol[h]_) ch]fo^cha ]ip_l[a_ il ]fchc][f nlc[fm nb[n q_ mjihmil) cn g[s hin _
[^_ko[n_ ni ]ip_l [ff fc[ cfcnc_m nb[n q_ g[s ch]ol+ S_ [hnc]cj[n_ nb[n q_ qcff h__^ ni ch]l_[m_ iol chmol[h]_
]ip_l[a_ [m q_ ]igg_h]_ [^^cncih[f ]fchc][f nlc[fm [h^ c q_ mo]]_mm offs ]igg_l]c[fct_ [hs ^loa ][h^c^[n_m+ Pb_
g[le_n il chmol[h]_ ]ip_l[a_ ][h _ ]b[ff_hacha) [h^ nb_ ]imnm i chmol[h]_ ]ip_l[a_ qcff ch]l_[m_ [m iol ]fchc][f
jlial[gm ch]l_[m_ ch mct_+ S_ g[s hin _ [ f_ ni g[chn[ch chmol[h]_ ]ip_l[a_ [n [ l_[mih[ f_ ]imn [h^ qcnb
[^_ko[n_ fcgcnm ni m[ncm s [hs [h^ [ff fc[ cfcns nb[n g[s [lcm_+

H IAI H;B7J;: JE EKH H;B 7D9; ED J> H: F7HJ ;I

COP K WH PL OH WL MV T VTL VM V L LH O HUK W L SPUP HS L PUN V VUK V SPUP HS PHS
TH UV WL MV T H P MH V PS V OLP HN LLTLU TH IL L TPUH LK

S_ ]oll_hnfs l_fs) [h^ _rj_]n ni ]ihncho_ ni l_fs) ih nbcl^ j[lnc_m ni ]ih^o]n mig_ [mj_]nm i l_m_[l]b [h^
jl_]fchc][f n_mncha [h^ ]fchc][f nlc[fm+ Pb_ nbcl^ j[lnc_m ch]fo^_ ?NKm) ]fchc][f ^[n[ g[h[a_g_hn ila[hct[ncihm)
g_^c][f chmncnoncihm) [h^ jlch]cj[f chp_mnca[nilm+ =hs i nb_m_ nbcl^ j[lnc_m g[s [cf ni of cff nb_cl ]ihnl[]no[f
i fca[ncihm) ch]fo^cha s hin g__ncha ^_[^fch_m il nb_ ]igjf_ncih i l_m_[l]b) n_mncha) il nlc[fm) il q_ il nb_s g[s
n_lgch[n_ nb_cl _ha[a_g_hnm qcnb om+ E [hs i iol l_f[ncihmbcjm qcnb nb_m_ nbcl^ j[lnc_m n_lgch[n_) q_ g[s hin _
[ f_ ni _hn_l chni [ll[ha_g_hnm qcnb [fn_lh[ncp_ nbcl^ j[lnc_m ih ]igg_l]c[ffs l_[mih[ f_ n_lgm) il [n [ff+ E q_
h__^ ni _hn_l chni [fn_lh[ncp_ [ll[ha_g_hnm) mo]b h_ainc[ncihm ]iof^ ^_f[s jli^o]n ^_p_fijg_hn []ncpcnc_m+

Kol l_fc[h]_ ih nbcl^ j[lnc_m il l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m l_^o]_m iol ]ihnlif ip_l nb_m_ []ncpcnc_m) on
^i_m hin l_fc_p_ om i iol l_mjihmc cfcnc_m+ Bil _r[gjf_) q_ l_g[ch l_mjihmc f_ il _hmolcha nb[n _[]b i iol
l_mj_]ncp_ ]fchc][f nlc[fm cm ]ih^o]n_^ ch []]il^[h]_ qcnb nb_ a_h_l[f chp_mnca[ncih[f jf[h [h^ jlini]ifm il nb_ nlc[f)
[m q_ff [m [jjfc][ f_ f_a[f) l_aof[nils) [h^ m]c_hnc c] mn[h^[l^m+ S_ [fmi [l_ l_kocl_^ ni l_acmn_l ihaicha ]fchc][f
nlc[fm [h^ jimn nb_ l_mofnm i ]igjf_n_^ ]fchc][f nlc[fm ih [ aip_lhg_hn*mjihmil_^ ^[n[ [m_ qcnbch ]_ln[ch
ncg_ l[g_m+ Eh [^^cncih) nb_ B = [h^ ]igj[l[ f_ il_cah l_aof[nils [onbilcnc_m l_kocl_ ]igjfc[h]_ qcnb aii^
]fchc][f jl[]nc]_m %C?L& aoc^_fch_m il ]ih^o]ncha) l_]il^cha) [h^ l_jilncha nb_ l_mofnm i ]fchc][f nlc[fm ni [mmol_ nb[n
^[n[ [h^ l_jiln_^ l_mofnm [l_ ]l_^c f_) l_jli^o]c f_) [h^ []]ol[n_) [h^ nb[n nb_ lcabnm) chn_alcns) [h^ ]ih c^_hnc[fcns
i nlc[f j[lnc]cj[hnm [l_ jlin_]n_^+ N_aof[nils [onbilcnc_m _h il]_ C?L ]igjfc[h]_ nblioab j_lci^c] chmj_]ncihm i
nlc[f mjihmilm) jlch]cj[f chp_mnca[nilm) [h^ nlc[f mcn_m+

E q_ il [hs i nb_ nbcl^ j[lnc_m [cf ni ]igjfs qcnb [jjfc][ f_ C?L l_aof[ncihm) mig_ il [ff i nb_ ]fchc][f ^[n[
a_h_l[n_^ ch iol ]fchc][f nlc[fm g[s _ ^__g_^ ohl_fc[ f_) [h^ nb_ B = il ]igj[l[ f_ il_cah l_aof[nils [onbilcnc_m
g[s l_kocl_ om ni j_l ilg [^^cncih[f hih]fchc][f il ]fchc][f nlc[fm il ni _hliff [^^cncih[f j[nc_hnm _ il_ [jjlipcha iol
g[le_ncha [jjfc][ncihm+ Eh [^^cncih) c q_ il nb_ nbcl^ j[lnc_m [cf ni ]igjfs qcnb iol mn[n_^ jlini]ifm il [jjfc][ f_
f[qm [h^ l_aof[ncihm ^olcha nb_ ]ih^o]n i ]fchc][f nlc[fm) q_ il nb_ nbcl^ j[lnc_m ]iof^ _ mo d_]n ni q[lhcha f_nn_lm il
_h il]_g_hn []ncihm s nb_ B = [h^ ]igj[l[ f_ il_cah l_aof[nils [onbilcnc_m) qbc]b ]iof^ l_mofn ch ]cpcf j_h[fnc_m
il ]lcgch[f jlim_]oncih) [m q_ff [m [^p_lm_ jo fc]cns nb[n b[lgm iol omch_mm+
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S_ [fmi qcff hin _ [ f_ ni i n[ch) il g[s _ ^_f[s_^ ch i n[chcha) g[le_ncha [jjlip[fm il [hs ^loa ][h^c^[n_m q_
g[s ^_p_fij c nb_m_ nbcl^ j[lnc_m ^i hin mo]]_mm offs ][lls ion nb_cl ]ihnl[]no[f ^onc_m) g__n _rj_]n_^ ^_[^fch_m) il
]ih^o]n ]fchc][f nlc[fm ch []]il^[h]_ qcnb iol mn[n_^ jlini]ifm il l_aof[nils l_kocl_g_hnm+ =m [ l_mofn) q_ g[s _
^_f[s_^ il oh[ f_ ni mo]]_mm offs ]igg_l]c[fct_ iol ^loa ][h^c^[n_m+

COP K WH PL OH THU MH L V K N HUKPKH L MV W L SPUP HS KL LSVWTLU SPUP HS L PUN HUK
M L VTTL PHSPaH PVU TH UV W V PKL MMP PLU X HU P PL VM V K N HUKPKH L V W VK H HU
H LW HISL V OP O V SK KLSH PTWHP V W L LU V KL LSVWTLU V VTTL PHSPaH PVU LMMV

S_ ^i hin ]oll_hnfs iqh il ij_l[n_ [hs g[ho []nolcha []cfcnc_m [h^ b[p_ hi g[ho []nolcha j_lmihh_f+ S_ l_fs)
[h^ _rj_]n ni ]ihncho_ ni l_fs) ih nbcl^ j[lnc_m il ^loa mojjfc_m il iol ]fchc][f nlc[fm) nb_ g[ho []nol_ i g[hs i
iol ^loa ][h^c^[n_m il jl_]fchc][f ^_p_fijg_hn [h^ ]fchc][f n_mncha) [m q_ff [m nb_ ]igg_l]c[f g[ho []nol_ i iol
jli^o]nm c [hs i iol ^loa ][h^c^[n_m l_]_cp_ g[le_ncha [jjlip[f+ S_ g[s _ oh[ f_ ni _mn[ fcmb h_]_mm[ls
[al__g_hnm qcnb nbcl^*j[lns g[ho []nol_lm il ni ^i mi ih []]_jn[ f_ n_lgm+ Pbcm l_fc[h]_ ih nbcl^ j[lnc_m
ch]l_[m_m nb_ lcme nb[n q_ qcff hin b[p_ mo c]c_hn ko[hncnc_m i iol ^loa ][h^c^[n_m il jli^o]nm) il qcff hin b[p_
mo c]c_hn ko[hncnc_m [n [h []]_jn[ f_ ]imn il ko[fcns) qbc]b ]iof^ ^_f[s) cgj[cl) il jl_p_hn iol ^_p_fijg_hn il
]igg_l]c[fct[ncih _ ilnm+

Eh [^^cncih) nb_ []cfcnc_m om_^ s iol ]ihnl[]n g[ho []nol_lm ni g[ho []nol_ iol ^loa ][h^c^[n_m gomn _ chmj_]n_^
s nb_ B = jolmo[hn ni jl_*[jjlip[f chmj_]ncihm nb[n qcff _ ]ih^o]n_^ [ n_l q_ mo gcn iol g[le_ncha [jjfc][ncihm

ni nb_ B =+ S_ ^i hin _rj_]n ni ]ihnlif nb_ g[ho []nolcha jli]_mm i ) [h^ qcff _ ]igjf_n_fs ^_j_h^_hn ih) iol
]ihnl[]n g[ho []nol_lm il ]igjfc[h]_ qcnb ]oll_hn aii^ g[ho []nolcha jl[]nc]_ aoc^_fch_m %]CIL& ch ]ihh_]ncih
qcnb nb_ g[ho []nol_ i iol ^loa ][h^c^[n_m ch nb_ h_[l ni chn_lg_^c[n_ n_lg) il jimmc fs nb_ fiha n_lg+ E iol
]ihnl[]n g[ho []nol_lm ][hhin g[chn[ch [^_ko[n_ ko[fcns ]ihnlif [h^ ko[fc c_^ j_lmihh_f ni mo]]_mm offs
g[ho []nol_ g[n_lc[f nb[n ]ih ilgm ni iol mj_]c c][ncihm [h^ nb_ mnlc]n l_aof[nils l_kocl_g_hnm i nb_ B = il inb_lm)
ch]fo^cha ]CIL aoc^_fch_m) nb_s qcff hin _ [ f_ ni j[mm l_aof[nils chmj_]ncihm [h^,il g[chn[ch l_aof[nils
]igjfc[h]_ il nb_cl g[ho []nolcha []cfcnc_m+

E nb_ B = il [ ]igj[l[ f_ il_cah l_aof[nils [onbilcns ch^m ^_ c]c_h]c_m qcnb) ^i_m hin [jjlip_) il qcnb^l[qm
[jjlip[f i nb_m_ []cfcnc_m il nb_ g[ho []nol_ i iol ^loa ][h^c^[n_m) q_ g[s h__^ ni ch^ [fn_lh[ncp_
g[ho []nolcha []cfcnc_m) qbc]b qiof^ mcahc c][hnfs cgj[]n iol ncg_fch_m [h^ [ cfcns ni ^_p_fij) i n[ch l_aof[nils
[jjlip[f il) il g[le_n iol ^loa ][h^c^[n_m) c [jjlip_^+ Pb_l_ [l_ [ fcgcn_^ hog _l i g[ho []nol_lm nb[n ij_l[n_
oh^_l ]CIL l_aof[ncihm [h^ nb[n gcabn _ ][j[ f_ i g[ho []nolcha il om+ Kol ^loa ][h^c^[n_m [h^ [hs inb_l
jli^o]nm nb[n q_ g[s ^_p_fij g[s ]igj_n_ qcnb nb_ ^loa ][h^c^[n_m [h^ [jjlip_^ jli^o]nm i inb_l ]igj[hc_m
il []]_mm ni g[ho []nolcha []cfcnc_m il ][j[]cns) qbc]b g[s olnb_l l_mnlc]n iol [ cfcns ni m_]ol_ [fn_lh[ncp_
g[ho []nolcha mcn_m+

Bolnb_l) iol [cfol_) il nb_ [cfol_ i iol nbcl^*j[lns g[ho []nol_lm) ni ]igjfs qcnb [jjfc][ f_ l_aof[ncihm ]iof^ l_mofn
ch m[h]ncihm _cha cgjim_^ ih om) ch]fo^cha ]fchc][f bif^m) ch_m) chdoh]ncihm) ]cpcf j_h[fnc_m) ^_f[sm) momj_hmcih il
qcnb^l[q[f i [jjlip[fm) fc]_hm_ l_pi][ncih) m_ctol_m il l_][ffm i ^loa ][h^c^[n_m il jli^o]nm nb[n g[s _
[jjlip_^) ij_l[ncha l_mnlc]ncihm) [h^ ]lcgch[f jlim_]oncihm) [hs i qbc]b ]iof^ mcahc c][hnfs [h^ [^p_lm_fs [ _]n iol
omch_mm) mojjfc_m i iol ^loa ][h^c^[n_m) [h^ jlimj_]nm+

Ap_h c q_ [l_ [ f_ ni _mn[ fcmb [al__g_hnm qcnb nbcl^*j[lns g[ho []nol_lm) l_fc[h]_ ih nbcl^*j[lns g[ho []nol_lm
_hn[cfm [^^cncih[f lcmem) ch]fo^cha on hin fcgcn_^ ni nb_ iffiqcha7

§ l_fc[h]_ ih nb_ nbcl^ j[lns il l_aof[nils ]igjfc[h]_ [h^ ko[fcns [mmol[h]_8
§ nb_ jimmc f_ l_[]b i nb_ g[ho []nolcha [al__g_hn s nb_ nbcl^ j[lns8
§ nb_ jimmc f_ gcm[jjlijlc[ncih i iol jlijlc_n[ls ch ilg[ncih) ch]fo^cha iol nl[^_ m_]l_nm [h^ ehiq*biq8 [h^
§ nb_ jimmc f_ n_lgch[ncih il hihl_h_q[f i nb_ [al__g_hn s nb_ nbcl^ j[lns [n [ ncg_ nb[n cm ]imnfs il
ch]ihp_hc_hn il om+

§
=hs j_l ilg[h]_ [cfol_ ih nb_ j[ln i iol _rcmncha il onol_ nbcl^*j[lns g[ho []nol_lm ]iof^ ^_f[s ]fchc][f
^_p_fijg_hn il g[le_ncha [jjlip[f+ E cn cm h_]_mm[ls ni l_jf[]_ [hs mo]b nbcl^*j[lns g[ho []nol_l) q_ g[s ch]ol
[^^_^ ]imnm [h^ ^_f[sm ch c^_hnc scha [h^ ko[fc scha [hs [ l_jf[]_g_hn+ Eh [^^cncih) [hs j_l ilg[h]_ [cfol_ ih
nb_ j[ln i iol ^cmnlc onilm ]iof^ ^_f[s ]fchc][f ^_p_fijg_hn il g[le_ncha [jjlip[f i [hs ^loa ][h^c^[n_m q_ g[s
^_p_fij il m__e ni ]igg_l]c[fct_) jli^o]cha [^^cncih[f fimm_m [h^ ^_jlcpcha om i jli^o]n l_p_ho_+

 

..6



Kol ]oll_hn [h^ [hnc]cj[n_^ onol_ ^_j_h^_h]_ ojih inb_lm il nb_ g[ho []nol_ [h^ ^cmnlc oncih i iol ^loa
][h^c^[n_m il jli^o]nm g[s [^p_lm_fs [ _]n iol onol_ jli cn g[lachm [h^ iol [ cfcns ni ]igg_l]c[fct_ [hs
jli^o]nm nb[n l_]_cp_ g[le_ncha [jjlip[f ih [ ncg_fs [h^ ]igj_ncncp_ [mcm) c [n [ff+

9M L H L UHISL V HKLX H LS V L SPUP HS HUK VTTL PHS WWSPL LX PWTLU HUK H P L
WOH TH L P HS PUN LKPLU  1?9 M VT OP K WH LUKV H V K N KL LSVWTLU WPWLSPUL TH L
V I PUL V SK IL PNUPMP HU S OH TLK

S_ jli]ol_ l[q g[n_lc[fm) ]igjih_hnm) j[lnm) ]ihmog[ f_m) l_[a_hnm) [h^ _kocjg_hn om_^ ch nb_ ^_p_fijg_hn
[h^ ij_l[ncih i iol jf[n ilg [h^ nb_ ^_p_fijg_hn i iol ^loa ][h^c^[n_m lig nbcl^ j[lns p_h^ilm+ S_ [fmi l_fs
ih nbcl^ j[lns p_h^ilm ni j_l ilg ko[fcns n_mncha+ L[lnc]of[l lcmem ni iol jf[n ilg ch]fo^_ l_fc[h]_ ih nbcl^*j[lns
_kocjg_hn [h^ chmnlog_hn mojjfc_lm [h^ ]ihmog[ f_ [h^ l_[a_hn mojjfc_lm+ =m q_ ch]l_[m_ ^_p_fijg_hn i ^loa
jli^o]nm [h^ ]igg_h]_ ]fchc][f n_mncha [h^ ]igg_l]c[fct[ncih) q_ qcff l_kocl_ _rj[h^_^ ][j[]cns []limm iol
mojjfs ]b[ch+ S_ []_ lcmem l_a[l^cha iol miol]cha i jli^o]nm [h^ ko[fcns*n_mncha m_lpc]_m) ch]fo^cha on hin
fcgcn_^ ni nb_ iffiqcha7

§ nb_ ch[ cfcns i mojjfc_lm [h^ m_lpc]_ jlipc^_lm ni aliq nb_cl ][j[]cns ni g__n ^_g[h^) qb_nb_l lig om il inb_l
^loa g[ho []nol_lm) j[lnc]of[lfs c nb_ c_f^ i n_]bhifias*_h[ f_^ ^loa ^cm]ip_ls ]ihncho_m ni _rj[h^8

§ n_lgch[ncih il hih*l_h_q[f i mojjfs [h^ m_lpc]_ [al__g_hnm qcnb nbcl^ j[lnc_m ch [ g[hh_l il [n [ ncg_ nb[n cm
]imnfs il ^[g[acha ni om8

§ ^cmlojncihm ni nb_ ij_l[ncihm i nb_m_ mojjfc_lm [h^ m_lpc]_ jlipc^_lm ][om_^ s ]ih^cncihm ohl_f[n_^ ni iol
omch_mm il ij_l[ncihm) ch]fo^cha nb_ [helojn]s i nb_ mojjfc_l il m_lpc]_ jlipc^_l il il]_ g[d_ol_ _p_hnm)
mo]b [m jo fc] b_[fnb ]lcm_m) afi [f jifcnc][f chmn[ cfcns) h[nol[f ^cm[mn_lm) mojjfs ]b[ch cmmo_m) il q[l [l_8 [h^

§ chmj_]ncihm i nbcl^*j[lns []cfcnc_m s l_aof[nils [onbilcnc_m nb[n ]iof^ b[p_ [ h_a[ncp_ ion]ig_ [h^
l_mofn ch ^_f[sm ch) il n_lgch[ncih i ) nb_cl [ cfcns ni g__n iol l_kocl_g_hnm+

Iil_ip_l) ]_ln[ch i iol mj_]c[fct_^ _kocjg_hn) [m q_ff [m nb_ =LE om_^ ch iol ^loa ][h^c^[n_m) [l_ i n[ch_^ lig
mchaf_*miol]_ mojjfc_lm+ Kol [ cfcns ni mo]]_mm offs ^_p_fij iol ^loa ][h^c^[n_m) [h^ ni ofncg[n_fs mojjfs iol
]igg_l]c[f jli^o]nm ch ko[hncnc_m mo c]c_hn ni g__n nb_ g[le_n ^_g[h^) ^_j_h^m ch j[ln ih iol [ cfcns ni i n[ch
_kocjg_hn [h^ nb_ =LE il nb_m_ jli^o]nm ch []]il^[h]_ qcnb l_aof[nils l_kocl_g_hnm [h^ ch mo c]c_hn ko[hncnc_m
il ]fchc][f n_mncha [h^ ]igg_l]c[fct[ncih+ S_ ^i hin ]oll_hnfs b[p_ [ll[ha_g_hnm ch jf[]_ il [ l_^oh^[hn il
m_]ih^*miol]_ mojjfs i [hs mo]b _kocjg_hn il chal_^c_hnm ch nb_ _p_hn [hs i iol ]oll_hn mojjfc_lm [cfm il cm
oh[ f_ ni g__n iol l_kocl_g_hnm+ Sbcf_ iol mchaf_*miol]_ mojjfc_lm b[p_ a_h_l[ffs g_n iol ^_g[h^ il nb_cl
jli^o]nm ih [ ncg_fs [mcm ch nb_ j[mn) q_ [l_ hin ]_ln[ch nb[n nb_s qcff _ [ f_ ni g__n iol onol_ ^_g[h^) qb_nb_l
^o_ ni [hs i nb_ [ ip_ []nilm) nb_ h[nol_ i iol [al__g_hnm qcnb nbim_ mojjfc_lm) iol fcgcn_^ _rj_lc_h]_ qcnb
nbim_ mojjfc_lm) iol l_f[ncp_ cgjiln[h]_ [m [ ]omnig_l) il [hs inb_l l_[mih+ Bil [ff i iol ^loa ][h^c^[n_m) q_
chn_h^ ni c^_hnc s [h^ ko[fc s [^^cncih[f p_h^ilm [h^ g[ho []nol_lm) [m [p[cf[ f_) ni jlipc^_ mo]b _kocjg_hn [h^
=LE jlcil ni iol mo gcmmcih i [h J = ni nb_ B = [h^,il [h I== ni nb_ AI=) qbc]b g[s l_kocl_ [^^cncih[f
l_aof[nils chmj_]ncih il [jjlip[f [h^ l_mofn ch olnb_l ^_f[s+

=hs chn_llojncih il ^_f[s ch nb_ mojjfs i ]igjih_hnm) g[n_lc[fm) mj_]c[fct_^ _kocjg_hn) =LE) [h^ ko[fcns*n_mncha
miol]_m [n []]_jn[ f_ jlc]_m [h^ ch [ ncg_fs g[hh_l ]iof^ cgj_^_) ^_f[s) fcgcn) il jl_p_hn iol ^_p_fijg_hn
_ ilnm) qbc]b ]iof^ b[lg iol omch_mm) l_mofnm i ij_l[ncihm) [h^ jlimj_]nm+

H IAI H;B7J;: JE EKH DJ;BB;9JK7B FHEF;HJO

L PNUPMP HU S KLWLUK VU V HIPSP V VI HPU HUK THPU HPU WH LU VM HKLX H L VWL
V L PUN V W VW PL H L OUVSVN HUK K N HUKPKH L W VK I HPUPUN HUK THPU HPUPUN WH LU

H L P PUOL LU S OHSSLUNPUN HUK V WLUKPUN HUK M L WH LU HWWSP H PVU TH UV P L P O OL
VWL L ULLK PM H HSS

Kol ]igg_l]c[f mo]]_mm ^_j_h^m ch mcahc c][hn j[ln ih iol [ cfcns [h^ nb_ [ cfcns i iol fc]_hmilm [h^ ]iff[ il[nilm
ni i n[ch [h^ g[chn[ch j[n_hn jlin_]ncih [h^ inb_l chn_ff_]no[f jlij_lns lcabnm ch nb_ Qhcn_^ On[n_m [h^ inb_l
]iohnlc_m l_f[ncha ni iol ^loa jli^o]n ][h^c^[n_m [h^ iol ]il_ jlijlc_n[ls n_]bhifiac_m cgjiln[hn ni nb_
^_p_fijg_hn [h^ cgjf_g_hn[ncih i iol omch_mm+

L[n_hn jlim_]oncih cm [ ]igjf_r) _rj_hmcp_) [h^ f_hanbs jli]_mm) qcnb hi ao[l[hn__ nb[n [ j[n_hn qcff cmmo_ ch [
ncg_fs [mbcih il [n [ff) il qcnb mo c]c_hnfs li[^ ]f[cgm ni jlin_]n iol ^loa jli^o]n ][h^c^[n_m [h^ jlijlc_n[ls
n_]bhifiac_m+ Bolnb_l) nb_ f[qm [h^ l_aof[ncihm il i n[chcha [h^ g[chn[chcha j[n_hnm [l_ mo d_]n ni ]b[ha_ s
f_acmf[ncp_ il do^c]c[f []ncih ch nb_ l_f_p[hn dolcm^c]ncihm+ Pb_ j[n_hn jimcncihm i jb[lg[]_onc][f) cin_]bhifias) [h^
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inb_l fc _ m]c_h]_m ]igj[hc_m ch j[lnc]of[l ][h _ bcabfs oh]_ln[ch [h^ chpifp_ ]igjf_r f_a[f [h^ []no[f ko_mncihm
il qbc]b cgjiln[hn f_a[f jlch]cjf_m l_g[ch ohl_mifp_^+ Ji ]ihmcmn_hn jifc]s l_a[l^cha nb_ l_[^nb i ]f[cgm
[ffiq_^ ch cin_]bhifias j[n_hnm b[m _g_la_^ ni ^[n_ ch nb_ Q+O+) [h^ n_mnm om_^ il ^_n_lgchcha nb_ j[n_hn[ cfcns
i j[n_hn ]f[cgm ch [ff n_]bhifiac_m [l_ ch for+ Pb_ jb[lg[]_onc][f) cin_]bhifias) [h^ inb_l fc _ m]c_h]_m j[n_hn
f[qm [h^ l_aof[ncihm ionmc^_ nb_ Q+O+ ][h _ _p_h gil_ oh]_ln[ch+ Pb_ Q+O+ L[n_hn [h^ Pl[^_g[le K c]_
%QOLPK& [h^ j[n_hn i c]_m ch inb_l dolcm^c]ncihm b[p_ i n_h l_kocl_^ nb[n j[n_hn [jjfc][ncihm ]ih]_lhcha
jb[lg[]_onc][f [h^,il cin_]bhifias*l_f[n_^ chp_hncihm _ fcgcn_^ il h[lliq_^ mo mn[hnc[ffs ni ]ip_l ihfs nb_
mj_]c c] chhip[ncihm _r_gjfc c_^ ch nb_ j[n_hn [jjfc][ncih) nb_l_ s fcgcncha nb_ m]ij_ i jlin_]ncih [a[chmn
]igj_ncncp_ ]b[ff_ha_m+

Pb_ cmmo[h]_ i [ j[n_hn cm hin ]ih]fomcp_ [m ni cnm chp_hnilmbcj) m]ij_) p[fc^cns) il _h il]_[ cfcns) [h^ iol iqh_^
[h^ fc]_hm_^ j[n_hnm g[s _ ]b[ff_ha_^ ch nb_ j[n_hn i c]_m [h^ ]iolnm ch nb_ Qhcn_^ On[n_m [h^ [ li[^+ Pbcl^
j[lnc_m g[s chp_hn) jo fcmb) il cf_ j[n_hnm i nb_cl iqh ch q[sm qbc]b ip_lf[j il ]ih fc]n qcnb iol j[n_hn lcabnm+
Iil_ip_l) _p_h c oh]b[ff_ha_^) iol iqh_^ j[n_hn jiln ifci [h^ [hs j[n_hn jiln ifci q_ fc]_hm_ g[s hin jlipc^_ om
qcnb [hs g_[hcha of jlin_]ncih il jl_p_hn ]igj_ncnilm lig ^_mcahcha [lioh^ iol j[n_hn ]f[cgm ni ]cl]ogp_hn iol
iqh_^ il fc]_hm_^ j[n_hnm s ^_p_fijcha mcgcf[l il [fn_lh[ncp_ n_]bhifiac_m il jli^o]nm ch [ hih*ch lchacha g[hh_l+
Bil _r[gjf_) [ nbcl^ j[lns g[s ^_p_fij [ ]igj_ncncp_ jli^o]n nb[n jlipc^_m _h_ cnm mcgcf[l ni ih_ il gil_ i iol
^loa ][h^c^[n_m) on nb[n b[m [ ^c _l_hn ]igjimcncih nb[n [ffm ionmc^_ nb_ m]ij_ i iol j[n_hn jlin_]ncih+ Eh
[^^cncih) j[n_hnm b[p_ [ fcgcn_^ fc _mj[h+ Eh nb_ Qhcn_^ On[n_m) nb_ h[nol[f _rjcl[ncih i [ j[n_hn cm a_h_l[ffs /- s_[lm
[ n_l cnm clmn _ _]ncp_) hih*jlipcmcih[f cfcha ^[n_) [h^ j[n_hnm jlin_]ncha ^loa ][h^c^[n_m gcabn _rjcl_ _ il_ il
mbilnfs [ n_l nb_ ][h^c^[n_m [l_ ]igg_l]c[fct_^ acp_h nb_ [giohn i ncg_ l_kocl_^ il ^_p_fijg_hn) n_mncha) [h^
l_aof[nils l_pc_q+ Pb_ p[lciom aip_lhg_hn[f j[n_hn [a_h]c_m [fmi l_kocl_ ]igjfc[h]_ qcnb _rn_hmcp_ lof_m [h^ __
i fca[ncihm+ B[cfol_ ni ^i mi ][h) oh^_l ]_ln[ch ]cl]ogmn[h]_m) l_mofn ch nb_ [ [h^ihg_hn i [ j[n_hn [jjfc][ncih il
nb_ n_lgch[ncih i j[n_hn lcabnm+ Jih*]igjfc[h]_ _p_hnm nb[n ]iof^ l_mofn ch [ [h^ihg_hn il f[jm_ i [ j[n_hn il
j[n_hn [jjfc][ncih ch]fo^_ [ [cfol_ ni l_mjih^ ni i c]c[f []ncihm qcnbch jl_m]lc _^ ncg_ fcgcnm) hih*j[sg_hn i __m)
[h^ [cfol_ ni jlij_lfs f_a[fct_ [h^ mo gcn ilg[f ^i]og_hnm+

S_ b[p_ j[n_hn [jjfc][ncihm j_h^cha _ il_ nb_ QOLPK [h^ inb_l j[n_hn i c]_m) [h^ q_ jf[h ni cf_ h_q
[jjfc][ncihm ch nb_ onol_+ L[n_hn i c]_m g[s l_kocl_ om ni mcahc c][hnfs h[lliq iol ]f[cgm [m_^ ojih jlcil [ln
^cm]ip_l_^ s nb_ QOLPK il nblioab nbcl^*j[lns mo gcmmcihm+ Iil_ip_l) q_ ^i hin [fq[sm b[p_ nb_ lcabn ni ]ihnlif
nb_ jl_j[l[ncih) cfcha) jlim_]oncih) [h^ g[chn_h[h]_ i fc]_hm_^ j[n_hnm [h^ [jjfc][ncihm oh^_l [ll[ha_g_hnm qcnb
]iff[ il[nilm il fc]_hmilm+ S_ g[s _]ig_ chpifp_^ ch jli]_^ol[f ]b[ff_ha_m) ch]fo^cha RW N YJ N l_pc_q) qbc]b
]iof^ l_mofn ch nb_ h[lliqcha il _fcgch[ncih i iol j[n_hn lcabnm il nbim_ i iol fc]_hmilm+ Pbcm ]iof^ fcgcn iol [ cfcns ni
mnij inb_lm lig l__fs omcha il ]igg_l]c[fctcha mcgcf[l il c^_hnc][f n_]bhifias [h^ jli^o]nm) il fcgcn nb_ ^ol[ncih i
nb_ j[n_hn jlin_]ncih ]ip_lcha iol n_]bhifias [h^ ^loa ][h^c^[n_m+ Oo]b ]b[ff_ha_m g[s [fmi l_mofn ch iol ch[ cfcns
ni g[ho []nol_ il ]igg_l]c[fct_ iol ^loa ][h^c^[n_m qcnbion ch lchacha nbcl^*j[lns j[n_hn lcabnm+ Bolnb_l) ch[^p_ln_hn
il chn_hncih[f jo fc] ^cm]fimol_m i iol chp_hncihm jlcil ni nb_ cfcha i [ j[n_hn [jjfc][ncih b[p_ jl_]fo^_^ om) [h^ ch
nb_ onol_ g[s jl_]fo^_ om) lig i n[chcha j[n_hn jlin_]ncih ch ]_ln[ch dolcm^c]ncihm+ S_ [fmi ]iof^ [cf ni c^_hnc s
j[n_hn[ f_ [mj_]nm i iol n_]bhifias [h^ l_m_[l]b [h^ ^_p_fijg_hn ionjon ch ncg_ ni i n[ch j[n_hn jlin_]ncih+

S_ [fmi ]oll_hnfs iqh [ hog _l i Q+O+ jlipcmcih[f j[n_hn [jjfc][ncihm+ Pb_m_ jlipcmcih[f [jjfc][ncihm [l_ hin
_fcac f_ ni _]ig_ cmmo_^ j[n_hnm ohncf) [giha inb_l nbcham) q_ cf_ [ hih*jlipcmcih[f j[n_hn [jjfc][ncih qcnbch ./
gihnbm i cfcha ih_ il gil_ i iol l_f[n_^ jlipcmcih[f j[n_hn [jjfc][ncihm+ E q_ ^i hin ncg_fs cf_ [hs hih*
jlipcmcih[f j[n_hn [jjfc][ncihm) q_ g[s fim_ iol jlcilcns ^[n_m qcnb l_mj_]n ni iol jlipcmcih[f j[n_hn [jjfc][ncihm
[h^ [hs j[n_hn jlin_]ncih ih nb_ chp_hncihm ^cm]fim_^ ch mo]b [jjfc][ncihm+

Kol ]oll_hn j[n_hn jiln ifci ]ihn[chm [ fcgcn_^ hog _l i j[n_hnm [h^ j[n_hn [jjfc][ncihm) mig_ i qbc]b [l_ ch*
fc]_hm_^ lig nbcl^ j[lnc_m) l_f[n_^ ni iol ^loa jli^o]n ][h^c^[n_m [h^ g_nbi^m i nb_cl om_+ S_ ^i hin ]oll_hnfs
iqh il fc]_hm_ [hs cmmo_^ Q+O+ ]igjimcncih i g[nn_l j[n_hnm il NA?*661 il NA?*0631+ Sbcf_ q_ fc]_hm_
]igjimcncih i g[nn_l j[n_hnm il NA?*155. [h^ NA?*//5/) q_ _rj_]n nb_m_ j[n_hnm ni _rjcl_ jlcil ni ]igg_l]c[f
f[oh]b+ S_ ][hhin _ ]_ln[ch nb[n [hs hih*jlipcmcih[f j[n_hn [jjfc][ncihm q_ il iol fc]_hmilm g[s cf_ qcff l_mofn ch
cmmo_^ j[n_hn ]f[cgm ]ip_lcha nb_ ]igjimcncih i g[nn_l i NA?*661) NA?*//5/) NA?*155.) [h^ NA?*0631+

S_ ][hhin jlipc^_ [hs [mmol[h]_m nb[n [hs i iol il iol fc]_hmilm j_h^cha il onol_ j[n_hn [jjfc][ncihm qcff cmmo_)
il nb[n [hs j_h^cha il onol_ j[n_hn [jjfc][ncihm nb[n g[nol_ chni cmmo_^ j[n_hnm qcff ch]fo^_ ]f[cgm qcnb [ m]ij_
mo c]c_hn ni jlin_]n iol ^loa ][h^c^[n_m lig ]igj_ncncih+ E q_ [cf ni i n[ch [h^ g[chn[ch [^_ko[n_ chn_ff_]no[f
jlij_lns jlin_]ncih ]ip_lcha [hs n_]bhifias) chp_hncih) il cgjlip_g_hn nb[n cm cgjiln[hn ni iol omch_mm) il c nb_
m]ij_ i nb_ j[n_hn jlin_]ncih i n[ch_^ cm hin mo c]c_hnfs li[^) q_ g[s hin _ [ f_ ni jl_p_hn nbcl^ j[lnc_m lig
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f[oh]bcha a_h_lc] p_lmcihm i iol jli^o]nm) lig omcha iol jlijlc_n[ls n_]bhifiac_m) il lig g[le_ncha jli^o]nm nb[n
[l_ p_ls mcgcf[l il c^_hnc][f ni iolm+ E nb_ l_[^nb il mnl_hanb i jlin_]ncih jlipc^_^ s iol j[n_hnm [h^ j[n_hn
[jjfc][ncihm [l_ nbl_[n_h_^) cn ]iof^ [fmi ^cmmo[^_ ]igj[hc_m lig ]iff[ il[ncha qcnb om ni fc]_hm_) ^_p_fij) il
]igg_l]c[fct_ ]oll_hn il onol_ ^loa ][h^c^[n_m+ Pbcm ]iof^ b[p_ [ g[n_lc[f) [^p_lm_ _ _]n ih iol [ cfcns ni
mo]]_mm offs ]igg_l]c[fct_ iol n_]bhifias [h^ jli^o]nm) [h^ ih iol omch_mm) l_mofnm i ij_l[ncihm) [h^ jlimj_]nm+

LU W VW PL H WV P PVU MV L HPU K N W VK HUKPKH L KLWLUK WVU V V ULK V PU
SP LU LK WH LU MPSPUN V L PUN VTWVULU VM O K N W VK HUKPKH L THU MH PUN LSH LK
TL OVK MV T SH PVU HUK V TL OVK VM L OP O TH UV HKLX H LS W L LU H VTWL P V V
V OL OP K WH M VT PUN OL HTL K N HUKPKH L MV OL HTL V H KPMML LU L

?igjimcncih i g[nn_l j[n_hn jlin_]ncih cm a_h_l[ffs ]ihmc^_l_^ ni _ ^_mcl[ f_ il ^loa jli^o]nm _][om_ cn
jlipc^_m jlin_]ncih qcnbion l_a[l^ ni [hs j[lnc]of[l g_nbi^ i om_ il g[ho []nolcha) il ilgof[ncih+ Bil mig_ i
nb_ gif_]of_m nb[n q_ ch*fc]_hm_ lig iol ]iff[ il[ncih j[lnh_lm) q_ ][hhin l_fs ih ]igjimcncih i g[nn_l j[n_hn
jlin_]ncih [m nb_ n_lg ih nbim_ j[n_hnm b[m [fl_[^s _rjcl_^ il cm ]fim_ ni _rjclcha+

I_nbi^ i om_ j[n_hnm jlin_]n nb_ om_ i [ jli^o]n il nb_ mj_]c c_^ g_nbi^ [h^ ilgof[ncih j[n_hnm ]ip_l
ilgof[ncihm ni ^_fcp_l nb_l[j_onc]m+ Sbcf_ q_ cf_ [jjfc][ncihm ]ip_lcha g_nbi^ i om_ il iol jlial[gm [n
[jjlijlc[n_ ncg_m ch nb_ ^_p_fijg_hn jli]_mm) q_ ][hhin _ ]_ln[ch nb[n ]f[cgm ch [hs onol_ j[n_hnm cmmocha lig
nb_m_ [jjfc][ncihm qcff ]ip_l [ff ]igg_l]c[ffs*l_f_p[hn [jjfc][ncihm i gif_]of_m ch ]igj_ncha om_m+ Pb_m_ nsj_m i
j[n_hnm ^i hin jl_p_hn [ ]igj_ncnil il inb_l nbcl^ j[lns lig ^_p_fijcha) g[le_ncha) il ]igg_l]c[fctcha [ mcgcf[l il
c^_hnc][f jli^o]n il [h ch^c][ncih nb[n cm ionmc^_ nb_ m]ij_ i nb_ j[n_hn_^ g_nbi^) il lig ^_p_fijcha [ ^c _l_hn
ilgof[ncih nb[n cm ionmc^_ nb_ m]ij_ i nb_ j[n_hn_^ ilgof[ncih+ Iil_ip_l) qcnb l_mj_]n ni g_nbi^ i om_ j[n_hnm)
_p_h c ]igj_ncnilm il inb_l nbcl^ j[lnc_m ^i hin []ncp_fs jligin_ nb_cl jli^o]n il iol n[la_n_^ ch^c][ncihm il om_m il
qbc]b q_ g[s i n[ch j[n_hnm) jbsmc]c[hm g[s l_]igg_h^ nb[n j[nc_hnm om_ nb_m_ jli^o]nm i *f[ _f) il j[nc_hnm
g[s ^i mi nb_gm_fp_m+ =fnbioab i *f[ _f om_ g[s ch lcha_ il ]ihnlc on_ ni nb_ ch lcha_g_hn i g_nbi^ i om_
j[n_hnm) nb_ jl[]nc]_ cm ]iggih [h^ nbcm nsj_ i ch lcha_g_hn cm ^c c]ofn ni jl_p_hn il _h il]_+ =^^cncih[ffs) mig_
]igg_l]c[ffs*l_f_p[hn dolcm^c]ncihm ^i hin [ffiq il j[n_hnm ]ip_lcha [ h_q g_nbi^ i om_ i [h inb_lqcm_*ehiqh
gif_]of_+ ?ihm_ko_hnfs) q_ g[s hin _ [ f_ ni jl_p_hn nbcl^ j[lnc_m lig jl[]nc]cha iol chp_hncihm ch nb_ Qhcn_^
On[n_m il [ li[^) qbc]b g[s b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol omch_mm+

FL TH UV IL HISL V W V L V PU LSSL HS W VWL HUK W VW PL H PNO O V NOV OL V SK

Bcfcha) jlim_]oncha) g[chn[chcha) [h^ ^_ _h^cha j[n_hnm l_f[n_^ ni iol ^loa jli^o]n ][h^c^[n_m il inb_l jlijlc_n[ls
n_]bhifiac_m q_ g[s ^_p_fij ch [ff ]iohnlc_m nblioabion nb_ qilf^ qiof^ _ jlibc cncp_fs _rj_hmcp_) [h^ nb_ f[qm i
il_cah ]iohnlc_m g[s hin jlin_]n iol lcabnm ni nb_ m[g_ _rn_hn [m nb_ f[qm i nb_ Qhcn_^ On[n_m+ ?ihm_ko_hnfs) q_
g[s hin _ [ f_ ni jl_p_hn nbcl^ j[lnc_m lig jl[]nc]cha iol chp_hncihm ch [ff ]iohnlc_m ionmc^_ nb_ Qhcn_^ On[n_m) il
lig m_ffcha il cgjilncha jli^o]nm g[^_ omcha iol chp_hncihm ch [h^ chni nb_ Qhcn_^ On[n_m il inb_l dolcm^c]ncihm+
?igj_ncnilm g[s om_ iol n_]bhifiac_m ch dolcm^c]ncihm qb_l_ q_ b[p_ hin i n[ch_^ j[n_hn jlin_]ncih ni ^_p_fij nb_cl
iqh jli^o]nm [h^) olnb_l) g[s _rjiln inb_lqcm_ ch lchacha jli^o]nm ni n_llcnilc_m qb_l_ q_ b[p_ j[n_hn jlin_]ncih)
on _h il]_g_hn cm hin [m mnliha [m nb[n ch nb_ Qhcn_^ On[n_m+ Pb_m_ jli^o]nm g[s ]igj_n_ qcnb iol jli^o]nm) [h^

iol j[n_hn lcabnm il inb_l chn_ff_]no[f jlij_lns lcabnm g[s hin _ _ _]ncp_ il mo c]c_hn ni jl_p_hn nb_g lig
]igj_ncha+

I[hs ]igj[hc_m b[p_ _h]iohn_l_^ mcahc c][hn jli f_gm ch jlin_]ncha [h^ ^_ _h^cha chn_ff_]no[f jlij_lns lcabnm ch
il_cah dolcm^c]ncihm+ Pb_ f_a[f msmn_gm i ]_ln[ch ]iohnlc_m) mo]b [m ]_ln[ch ^_p_fijcha ]iohnlc_m) ^i hin [pil nb_
_h il]_g_hn i j[n_hnm) nl[^_ m_]l_nm [h^ inb_l chn_ff_]no[f jlij_lns jlin_]ncih) j[lnc]of[lfs nbim_ l_f[ncha ni
cin_]bhifias jli^o]nm) qbc]b ]iof^ g[e_ cn ^c c]ofn il om ni mnij nb_ ch lcha_g_hn i iol j[n_hn lcabnm il g[le_ncha

i ]igj_ncha jli^o]nm ch pcif[ncih i iol chn_ff_]no[f jlij_lns [h^ jlijlc_n[ls lcabnm a_h_l[ffs+ Eh [^^cncih) mig_
dolcm^c]ncihm) mo]b [m Aolij_) F[j[h [h^ ?bch[) g[s b[p_ [ bcab_l mn[h^[l^ il j[n_hn[ cfcns nb[h ch nb_ Qhcn_^
On[n_m) ch]fo^cha) il _r[gjf_) nb_ l_kocl_g_hn i ]f[cgm b[pcha fcn_l[f mojjiln ch nb_ ilcach[f j[n_hn cfcha [h^ nb_
fcgcn[ncih ih omcha mojjilncha ^[n[ nb[n cm hin ch nb_ ilcach[f j[n_hn cfcha+ Qh^_l nbim_ b_cabn_h_^ j[n_hn[ cfcns
l_kocl_g_hnm) q_ g[s hin _ [ f_ ni i n[ch mo c]c_hn j[n_hn jlin_]ncih ch ]_ln[ch dolcm^c]ncihm _p_h nbioab nb_ m[g_
il mcgcf[l j[n_hn jlin_]ncih ][h _ m_]ol_^ ch nb_ Q+O+ [h^ inb_l dolcm^c]ncihm+

Lli]__^cham ni _h il]_ iol chn_ff_]no[f jlij_lns [h^ jlijlc_n[ls lcabnm ch il_cah dolcm^c]ncihm ]iof^ l_mofn ch
mo mn[hnc[f ]imnm [h^ ^cp_ln iol _ ilnm [h^ [nn_hncih lig inb_l [mj_]nm i iol omch_mm) ]iof^ jon iol j[n_hn lcabnm
[n lcme i _cha chp[fc^[n_^ il chn_ljl_n_^ h[lliqfs) ]iof^ jon iol iqh_^ il ch*fc]_hm_^ j[n_hn [jjfc][ncihm [n lcme i
hin cmmocha [h^ ]iof^ jlipie_ nbcl^ j[lnc_m ni [mm_ln ]f[cgm [a[chmn om+ S_ g[s hin jl_p[cf ch [hs f[qmocnm nb[n q_
chcnc[n_) [h^ nb_ ^[g[a_m il inb_l l_g_^c_m [q[l^_^) c [hs) g[s hin _ ]igg_l]c[ffs g_[hcha of+ =]]il^chafs) iol
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_ ilnm ni _h il]_ iol chn_ff_]no[f jlij_lns [h^ jlijlc_n[ls lcabnm [lioh^ nb_ qilf^ g[s _ ch[^_ko[n_ ni i n[ch [
mcahc c][hn ]igg_l]c[f [^p[hn[a_ lig nb_ chn_ff_]no[f jlij_lns nb[n q_ ^_p_fij il fc]_hm_+

I[hs ]iohnlc_m b[p_ ]igjofmils fc]_hmcha f[qm oh^_l qbc]b [ j[n_hn iqh_l g[s _ ]igj_ff_^ ni al[hn fc]_hm_m ni
nbcl^ j[lnc_m+ Eh [^^cncih) g[hs ]iohnlc_m fcgcn nb_ _h il]_[ cfcns i j[n_hnm [a[chmn aip_lhg_hn [a_h]c_m il
aip_lhg_hn ]ihnl[]nilm+ Eh nb_m_ ]iohnlc_m) nb_ j[n_hn iqh_l g[s b[p_ fcgcn_^ l_g_^c_m) qbc]b ]iof^ g[n_lc[ffs
^cgchcmb nb_ p[fo_ i mo]b j[n_hn+ E q_ il [hs i iol fc]_hmilm [l_ il]_^ ni al[hn [ fc]_hm_ ni nbcl^ j[lnc_m qcnb
l_mj_]n ni [hs j[n_hnm l_f_p[hn ni iol omch_mm) iol ]igj_ncncp_ jimcncih g[s _ cgj[cl_^) [h^ iol omch_mm)
ch[h]c[f ]ih^cncih) l_mofnm i ij_l[ncihm [h^ jlimj_]nm g[s _ [^p_lm_fs [ _]n_^+

Eh /-./) nb_ Aolij_[h L[n_hn L[]e[a_) il AQ L[n_hn L[]e[a_) l_aof[ncihm q_l_ j[mm_^ qcnb nb_ ai[f i jlipc^cha [
mchaf_ j[h*Aolij_[h Qhcn[ls L[n_hn [h^ [ h_q Aolij_[h Qhc c_^ L[n_hn ?ioln) il QL?) il fcnca[ncih chpifpcha
Aolij_[h j[n_hnm+ Egjf_g_hn[ncih i nb_ AQ L[n_hn L[]e[a_ _a[h ch Foh_ /-/0) qb_h nb_ QL? ij_h_^ il
omch_mm+ Qh^_l nb_ QL?) [ff Aolij_[h j[n_hnm) ch]fo^cha nbim_ cmmo_^ jlcil ni l[nc c][ncih i nb_ Aolij_[h L[n_hn

L[]e[a_) qcff s ^_ [ofn [onig[nc][ffs [ff oh^_l nb_ dolcm^c]ncih i nb_ QL?+ Pb_ QL? jlipc^_m iol ]igj_ncnilm qcnb
[ h_q ilog ni ]_hnl[ffs l_pie_ iol Aolij_[h j[n_hnm [h^ [ffiq il nb_ jimmc cfcns i [ ]igj_ncnil ni i n[ch j[h*
Aolij_[h chdoh]ncihm+ En qcff _ m_p_l[f s_[lm _ il_ q_ qcff oh^_lmn[h^ nb_ m]ij_ i j[n_hn lcabnm nb[n qcff _
l_]iahct_^ [h^ nb_ mnl_hanb i j[n_hn l_g_^c_m nb[n qcff _ jlipc^_^ s nb_ QL?+ Qh^_l nb_ AQ L[n_hn L[]e[a_) q_
b[p_ nb_ lcabn ni ijn iol j[n_hnm ion i nb_ QL? ip_l nb_ clmn m_p_h s_[lm i nb_ ]ioln m _rcmn_h]_) on ^icha mi g[s
jl_]fo^_ om lig l_[fctcha nb_ _h_ cnm i nb_ h_q ohc c_^ ]ioln+

9M L KV UV VI HPU WH LU L T L LU PVU HUK KH H L S P P MV HU K N W VK HUKPKH L L TH
KL LSVW V I PUL TH IL TH L PHSS OH TLK

_j_h^cha ojih nb_ ncgcha) ^ol[ncih) [h^ mj_]c c]m i [hs B = g[le_ncha [jjlip[f i [hs ^loa ][h^c^[n_m q_ g[s
^_p_fij) ih_ il gil_ i iol Q+O+ j[n_hnm g[s _ _fcac f_ il fcgcn_^ j[n_hn n_lg _rn_hmcih oh^_l nb_ loa Llc]_
?igj_ncncih [h^ L[n_hn P_lg N_mnil[ncih =]ncih i .651) l_ _ll_^ ni [m nb_ D[n]b*S[rg[h =g_h^g_hnm+ Pb_
D[n]b*S[rg[h =g_h^g_hnm j_lgcn [ j[n_hn _rn_hmcih n_lg i oj ni cp_ s_[lm [m ]igj_hm[ncih il j[n_hn n_lg
fimn ^olcha nb_ B = l_aof[nils l_pc_q jli]_mm+ = j[n_hn n_lg _rn_hmcih ][hhin _rn_h^ nb_ l_g[chcha n_lg i [
j[n_hn _sih^ .1 s_[lm lig nb_ ^[n_ i jli^o]n [jjlip[f+ Khfs ih_ j[n_hn g[s _ _rn_h^_^ [h^ ihfs nbim_ ]f[cgm
]ip_lcha nb_ [jjlip_^ ^loa) [ g_nbi^ il omcha cn) il [ g_nbi^ il g[ho []nolcha cn g[s _ _rn_h^_^+ Diq_p_l) q_
g[s hin _ al[hn_^ [h _rn_hmcih _][om_ i ) il _r[gjf_) [cfcha ni _r_l]cm_ ^o_ ^cfca_h]_ ^olcha nb_ n_mncha jb[m_
il l_aof[nils l_pc_q jli]_mm) [cfcha ni [jjfs qcnbch [jjfc][ f_ ^_[^fch_m) [cfcha ni [jjfs jlcil ni _rjcl[ncih i
l_f_p[hn j[n_hnm) il inb_lqcm_ [cfcha ni m[ncm s [jjfc][ f_ l_kocl_g_hnm+ Iil_ip_l) nb_ [jjfc][ f_ ncg_ j_lci^ il nb_
m]ij_ i j[n_hn jlin_]ncih [ il^_^ ]iof^ _ f_mm nb[h q_ l_ko_mn+ E q_ [l_ oh[ f_ ni i n[ch j[n_hn n_lg _rn_hmcih
il nb_ n_lg i [hs mo]b _rn_hmcih cm f_mm nb[h q_ l_ko_mn) iol ]igj_ncnilm g[s i n[ch [jjlip[f i ]igj_ncha
jli^o]nm iffiqcha iol j[n_hn _rjcl[ncih) [h^ iol omch_mm) ch[h]c[f ]ih^cncih) l_mofnm i ij_l[ncihm [h^ jlimj_]nm
]iof^ _ g[n_lc[ffs b[lg_^+

FL TH ULLK V SP LU L L HPU PU LSSL HS W VWL M VT OP K WH PL HUK O SP LU L TH
UV IL H HPSHISL V TH UV IL H HPSHISL VU VTTL PHSS LH VUHISL L T

Pb_ aliqnb i iol omch_mm g[s ^_j_h^ ch j[ln ih iol [ cfcns ni []kocl_) ch*fc]_hm_ il om_ nbcl^*j[lns chn_ff_]no[f
jlij_lns [h^ jlijlc_n[ls lcabnm+ = nbcl^ j[lns g[s bif^ chn_ff_]no[f jlij_lns nb[n cm cgjiln[hn il h_]_mm[ls ni nb_
^_p_fijg_hn i iol jli^o]nm+ En g[s _ h_]_mm[ls il om ni om_ nb_ j[n_hn_^ il jlijlc_n[ls n_]bhifias i nbcl^
j[lnc_m ni ]igg_l]c[fct_ iol jli^o]nm) ch qbc]b ][m_ q_ qiof^ _ l_kocl_^ ni i n[ch [ fc]_hm_ lig nb_m_ nbcl^+ Bil
_r[gjf_) qb_h q_ _rjfil_ l_joljimcha gif_]of_m iqh_^ s iol ]iff[ il[ncih j[lnh_lm il inb_l nbcl^ j[lnc_m) q_ ch*
fc]_hm_ nb_ lcabnm ni om_ nbim_ gif_]of_m il iol om_+ Eh [^^cncih) iol ^loa jli^o]n ][h^c^[n_m g[s l_kocl_ mj_]c c]
ilgof[ncihm ni qile _ _]ncp_fs [h^ _ c]c_hnfs) q_ g[s ^_p_fij jli^o]n ][h^c^[n_m ]ihn[chcha iol ]igjioh^m [h^
jl_*_rcmncha jb[lg[]_onc][f ]igjioh^m) il q_ g[s _ l_kocl_^ s nb_ B = il ]igj[l[ f_ il_cah l_aof[nils
[onbilcnc_m ni jlipc^_ [ ]igj[hcih ^c[ahimnc] n_mn il n_mnm qcnb iol jli^o]n ][h^c^[n_m) [hs i qbc]b ]iof^ l_kocl_
om ni i n[ch lcabnm ni om_ chn_ff_]no[f jlij_lns b_f^ s nbcl^ j[lnc_m+ Eh [^^cncih) qcnb l_mj_]n ni [hs j[n_hn il inb_l
chn_ff_]no[f jlij_lns lcabnm q_ g[s ]i*iqh qcnb nbcl^ j[lnc_m) q_ g[s l_kocl_ fc]_hm_m ni mo]b ]i*iqh_lm chn_l_mn ni
mo]b j[n_hn il inb_l chn_ff_]no[f jlij_lns lcabnm+ S_ g[s _ oh[ f_ ni []kocl_ il ch*fc]_hm_ [hs ]igjimcncihm)
g_nbi^m i om_) jli]_mm_m il inb_l nbcl^*j[lns chn_ff_]no[f jlij_lns lcabnm lig nbcl^ j[lnc_m nb[n q_ c^_hnc s [m
h_]_mm[ls il cgjiln[hn ni iol omch_mm ij_l[ncihm+ Eh [^^cncih) q_ g[s [cf ni i n[ch [hs i nb_m_ fc]_hm_m [n [
l_[mih[ f_ ]imn il ih ]igg_l]c[ffs l_[mih[ f_ n_lgm) c [n [ff+ S_l_ nb[n ni b[jj_h) q_ g[s h__^ ni ]_[m_ om_ i
nb_ ]igjimcncihm il g_nbi^m ]ip_l_^ s nbim_ nbcl^*j[lns chn_ff_]no[f jlij_lns lcabnm) [h^ g[s h__^ ni m__e ni
^_p_fij [fn_lh[ncp_ [jjli[]b_m nb[n ^i hin ch lcha_) gcm[jjlijlc[n_ il inb_lqcm_ pcif[n_ nbim_ chn_ff_]no[f jlij_lns
lcabnm) qbc]b g[s _hn[cf [^^cncih[f ]imnm [h^ ^_p_fijg_hn ^_f[sm) _p_h c q_ q_l_ [ f_ ni ^_p_fij mo]b
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[fn_lh[ncp_m) qbc]b g[s hin _ _[mc f_+ Ap_h c q_ [l_ [ f_ ni i n[ch [ fc]_hm_) cn g[s _ hih*_r]fomcp_) qbc]b
g_[hm nb[n iol ]igj_ncnilm g[s [fmi l_]_cp_ []]_mm ni nb_ m[g_ n_]bhifiac_m fc]_hm_^ ni om+ Eh nb[n _p_hn) q_ g[s
_ l_kocl_^ ni _rj_h^ mcahc c][hn ncg_ [h^ l_miol]_m ni ^_p_fij il fc]_hm_ l_jf[]_g_hn n_]bhifias+

E q_ [l_ hin [ f_ ni i n[ch [ fc]_hm_) il ni i n[ch ih_ ih ]igg_l]c[ffs l_[mih[ f_ n_lgm [h^ qcnb mo c]c_hn
l_[^nb ni ]ip_l nb_ chn_h^_^ om_ i nbcl^*j[lns chn_ff_]no[f jlij_lns) iol omch_mm ]iof^ _ g[n_lc[ffs b[lg_^+

Pb_ fc]_hmcha [h^ []kocmcncih i nbcl^*j[lns chn_ff_]no[f jlij_lns lcabnm cm [ ]igj_ncncp_ [l_[) [h^ ]igj[hc_m
nb[n g[s _ gil_ _mn[ fcmb_^ il b[p_ al_[n_l l_miol]_m nb[h q_ ^i g[s [fmi _ jolmocha mnl[n_ac_m ni fc]_hm_
il []kocl_ nbcl^*j[lns chn_ff_]no[f jlij_lns lcabnm nb[n q_ g[s ]ihmc^_l h_]_mm[ls il [nnl[]ncp_ ch il^_l ni
]igg_l]c[fct_ iol jli^o]n ][h^c^[n_m+ Iil_ _mn[ fcmb_^ ]igj[hc_m g[s b[p_ [ ]igj_ncncp_ [^p[hn[a_ ip_l
om ^o_ ni nb_cl mct_) l_miol]_m [h^ al_[n_l ]fchc][f ^_p_fijg_hn [h^ ]igg_l]c[fct[ncih ][j[ cfcnc_m+ Eh [^^cncih)
]igj[hc_m nb[n j_l]_cp_ om ni _ [ ]igj_ncnil g[s _ ohqcffcha ni [mmcah il fc]_hm_ lcabnm ni om+ Pb_l_ ][h _
hi [mmol[h]_ nb[n q_ qcff _ [ f_ ni mo]]_mm offs ]igjf_n_ nb_m_ nsj_m i h_ainc[ncihm [h^ ofncg[n_fs []kocl_
nb_ lcabnm ni nb_ chn_ff_]no[f jlij_lns l_f[n_^ ni nb_ jli^o]nm il jli^o]n ][h^c^[n_m nb[n q_ g[s m__e ni ^_p_fij
il g[le_n+ E q_ [l_ oh[ f_ ni mo]]_mm offs i n[ch lcabnm ni l_kocl_^ nbcl^*j[lns chn_ff_]no[f jlij_lns il ni
g[chn[ch nb_ _rcmncha chn_ff_]no[f jlij_lns lcabnm q_ b[p_) q_ g[s b[p_ ni [ [h^ih ^_p_fijg_hn i ]_ln[ch
jlial[gm [h^ iol omch_mm) ch[h]c[f ]ih^cncih) l_mofnm i ij_l[ncihm [h^ jlimj_]nm ]iof^ mo _l+

3OHUNL PU D B WH LU SH V SK KPTPUP O OL HS L VM WH LU PU NLUL HS OL LI PTWHP PUN V HIPSP V
W V L V W VK

?b[ha_m ch _cnb_l nb_ j[n_hn f[qm il chn_ljl_n[ncih i nb_ j[n_hn f[qm ch nb_ Qhcn_^ On[n_m ]iof^ ch]l_[m_ nb_
oh]_ln[chnc_m [h^ ]imnm mollioh^cha nb_ jlim_]oncih i j[n_hn [jjfc][ncihm [h^ nb_ _h il]_g_hn il ^_ _hm_ i
cmmo_^ j[n_hnm+ =mmogcha nb[n inb_l l_kocl_g_hnm il j[n_hn[ cfcns [l_ g_n) jlcil ni I[l]b /-.0) ch nb_ Qhcn_^
On[n_m) nb_ clmn ni chp_hn nb_ ]f[cg_^ chp_hncih q[m _hncnf_^ ni nb_ j[n_hn) qbcf_ ionmc^_ nb_ Qhcn_^ On[n_m) nb_ clmn ni
cf_ [ j[n_hn [jjfc][ncih q[m _hncnf_^ ni nb_ j[n_hn+ = n_l I[l]b /-.0) oh^_l nb_ H_[bs*Ogcnb =g_lc][ Ehp_hnm =]n
%nb_ =g_lc][ Ehp_hnm =]n& _h[]n_^ ch O_jn_g _l /-..) nb_ Qhcn_^ On[n_m nl[hmcncih_^ ni [ clmn chp_hnil ni cf_ msmn_g
ch qbc]b) [mmogcha nb[n inb_l l_kocl_g_hnm il j[n_hn[ cfcns [l_ g_n) nb_ clmn chp_hnil ni cf_ [ j[n_hn [jjfc][ncih qcff
_ _hncnf_^ ni nb_ j[n_hn ih [h chp_hncih l_a[l^f_mm i qb_nb_l [ nbcl^ j[lns q[m nb_ clmn ni chp_hn nb_ ]f[cg_^

chp_hncih+ = nbcl^ j[lns nb[n cf_m [ j[n_hn [jjfc][ncih ch nb_ QOLPK [ n_l I[l]b /-.0) on _ il_ om ]iof^ nb_l_ il_
_ [q[l^_^ [ j[n_hn ]ip_lcha [h chp_hncih i iolm _p_h c q_ b[^ g[^_ nb_ chp_hncih _ il_ cn q[m g[^_ s mo]b

nbcl^ j[lns+ Pbcm qcff l_kocl_ om ni _ ]iahct[hn aicha ilq[l^ i nb_ ncg_ lig chp_hncih ni cfcha i [ j[n_hn
[jjfc][ncih+ Och]_ j[n_hn [jjfc][ncihm ch nb_ Qhcn_^ On[n_m [h^ gimn inb_l ]iohnlc_m [l_ nsjc][ffs hin jo fcmb_^ ohncf
.5 gihnbm [ n_l cfcha il ohncf cmmo[h]_) il ch mig_ ][m_m hin [n [ff) q_ ][hhin _ ]_ln[ch nb[n q_ q_l_ nb_ clmn ni
_cnb_l %c& cf_ [hs j[n_hn [jjfc][ncih l_f[n_^ ni iol nb_l[j_onc] [h^ ^c[ahimnc] jlial[gm [h^ inb_l jlijlc_n[ls
n_]bhifiac_m q_ g[s ^_p_fij il %cc& chp_hn [hs i nb_ chp_hncihm ]f[cg_^ ch iol iqh_^ il ch*fc]_hm_^ j[n_hn
[jjfc][ncihm+

Pb_ =g_lc][ Ehp_hnm =]n [fmi ch]fo^_m [ hog _l i mcahc c][hn ]b[ha_m nb[n [ _]n nb_ q[s j[n_hn [jjfc][ncihm qcff _
jlim_]on_^ [h^ [fmi g[s [ _]n j[n_hn fcnca[ncih+ Pb_m_ ch]fo^_ [ffiqcha nbcl^ j[lns mo gcmmcih i jlcil [ln ni nb_
QOLPK ^olcha j[n_hn jlim_]oncih [h^ [^^cncih[f jli]_^ol_m ni [nn[]e nb_ p[fc^cns i [ j[n_hn s QOLPK
[^gchcmn_l_^ jimn*al[hn jli]__^cham) ch]fo^cha jimn*al[hn l_pc_q) RW N YJ N l_pc_q [h^ ^_lcp[ncih jli]__^cham+
>_][om_ i [ fiq_l _pc^_hnc[ls mn[h^[l^ ch QOLPK jli]__^cham ]igj[l_^ ni nb_ _pc^_hnc[ls mn[h^[l^ ch Qhcn_^
On[n_m _^_l[f ]iolnm h_]_mm[ls ni chp[fc^[n_ [ j[n_hn ]f[cg) [ nbcl^ j[lns ]iof^ jin_hnc[ffs jlipc^_ _pc^_h]_ ch [
QOLPK jli]__^cha mo c]c_hn il nb_ QOLPK ni bif^ [ ]f[cg chp[fc^ _p_h nbioab nb_ m[g_ _pc^_h]_ qiof^ _
chmo c]c_hn ni chp[fc^[n_ nb_ ]f[cg c clmn jl_m_hn_^ ch [ ^cmnlc]n ]ioln []ncih+ =]]il^chafs) [ nbcl^ j[lns g[s [nn_gjn ni
om_ nb_ QOLPK jli]_^ol_m ni chp[fc^[n_ iol j[n_hn ]f[cgm nb[n qiof^ hin b[p_ __h chp[fc^[n_^ c clmn ]b[ff_ha_^
s nb_ nbcl^ j[lns [m [ ^_ _h^[hn ch [ ^cmnlc]n ]ioln []ncih+ Pb_l_ il_) nb_ =g_lc][ Ehp_hnm =]n [h^ cnm cgjf_g_hn[ncih

]iof^ ch]l_[m_ nb_ oh]_ln[chnc_m [h^ ]imnm mollioh^cha nb_ jlim_]oncih i iol iqh_^ il ch*fc]_hm_^ j[n_hn
[jjfc][ncihm [h^ nb_ _h il]_g_hn il ^_ _hm_ i j[n_hnm cmmocha lig nbim_ j[n_hn [jjfc][ncihm) [ff i qbc]b ]iof^
b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol omch_mm) ch[h]c[f ]ih^cncih) l_mofnm i ij_l[ncihm [h^ jlimj_]nm+

Eh [^^cncih) nb_ j[n_hn jimcncihm i ]igj[hc_m ch nb_ ^_p_fijg_hn [h^ ]igg_l]c[fct[ncih i jb[lg[]_onc][fm [l_
j[lnc]of[lfs oh]_ln[ch+ N_]_hn Q+O+ Oojl_g_ ?ioln lofcham b[p_ h[lliq_^ nb_ m]ij_ i j[n_hn jlin_]ncih [p[cf[ f_ ch
]_ln[ch ]cl]ogmn[h]_m [h^ q_[e_h_^ nb_ lcabnm i j[n_hn iqh_lm ch ]_ln[ch mcno[ncihm+ Bil _r[gjf_) Q+O+ Oojl_g_
?ioln lofcham) mo]b [m =ga_h Eh]+ p+ O[hi c) 265 Q+O+ 261) .10 O+ ?n+ ./10 %/-/0&) g[s fcgcn nb_ l_[^nb i ]_ln[ch
a_hom j[n_hn ]f[cgm ]ip_lcha ]igjimcncih i g[nn_l i jb[lg[]_onc][f jli^o]nm c _hioab ]igjioh^m qcnb mb[l_^
]f[cg_^ _[nol_m [l_ hin jlipc^_^+ =m mo]b) q_ ][hhin ao[l[hn__ nb[n q_ qcff _ [ f_ ni i n[ch j[n_hnm ]ip_lcha iol
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^loa jli^o]n ][h^c^[n_m+ Pb_m_ ][m_m [h^ inb_lm fce_ nb_g b[p_ ]l_[n_^ oh]_ln[chns qcnb l_mj_]n ni nb_ p[fc^cns [h^
_h il]_[ cfcns i j[n_hnm) ih]_ i n[ch_^+ _j_h^cha ih onol_ []ncihm s nb_ Q+O+ ?ihal_mm) nb_ _^_l[f ]iolnm [h^
nb_ QOLPK) nb_ f[qm [h^ l_aof[ncihm aip_lhcha j[n_hnm ]iof^ ]b[ha_ ch ohjl_^c]n[ f_ q[sm+ Eh [^^cncih) nb_
]igjf_rcns [h^ oh]_ln[chns i Aolij_[h j[n_hn f[qm b[p_ [fmi ch]l_[m_^ ch l_]_hn s_[lm+ =hs i nb_ il_aicha ]iof^
b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol iqh_^ [h^ ch*fc]_hm_^ j[n_hn jiln ifci [h^ iol [ cfcns ni jlin_]n [h^ _h il]_
iol chn_ff_]no[f jlij_lns ch nb_ onol_+

9 LK WH LU V L PUN V K N W VK HUKPKH L HUK W VW PL H L OUVSVN OH L OH L KL LSVWLK
V TH KL LSVW PU OL M L V SK IL MV UK PU HSPK V ULUMV LHISL PM OHSSLUNLK PU V V ILMV L
HKTPUP H P L IVKPL PU OL DUP LK B H L V HI VHK

Kol j[n_hn lcabnm g[s _ mo d_]n ni jlcilcns) p[fc^cns) chp_hnilmbcj [h^ _h il]_[ cfcns ^cmjon_m+ H_a[f jli]__^cham
l_f[ncha ni chn_ff_]no[f jlij_lns ]f[cgm) qcnb il qcnbion g_lcn) [l_ ohjl_^c]n[ f_ [h^ a_h_l[ffs _rj_hmcp_ [h^ ncg_*
]ihmogcha [h^ fce_fs ni ^cp_ln mcahc c][hn l_miol]_m lig iol ]il_ omch_mm) ch]fo^cha ^cmnl[]ncha iol g[h[a_g_hn
[h^ m]c_hnc c] j_lmihh_f lig nb_cl hilg[f l_mjihmc cfcnc_m [h^ a_h_l[ffs b[lg iol omch_mm+ E q_ il iol fc]_hmilm
[l_ ohmo]]_mm of ch [hs i nb_m_ jli]__^cham) mo]b j[n_hnm [h^ j[n_hn [jjfc][ncihm g[s _ h[lliq_^) chp[fc^[n_^
il b_f^ oh_h il]_[ f_) q_ g[s _ l_kocl_^ ni i n[ch fc]_hm_m lig nbcl^ j[lnc_m) qbc]b g[s hin _ [p[cf[ f_ ih
]igg_l]c[ffs l_[mih[ f_ n_lgm il [n [ff) il q_ g[s _ l_kocl_^ ni ]_[m_ nb_ ^_p_fijg_hn) g[ho []nol_ il
]igg_l]c[fct[ncih i iol jli^o]n ][h^c^[n_m+ =hs i nb_ il_aicha ]iof^ b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol
omch_mm) ch[h]c[f ]ih^cncih) l_mofnm i ij_l[ncihm [h^ jlimj_]nm+

E q_ il ih_ i iol fc]_hmilm chcnc[n_^ f_a[f jli]__^cham [a[chmn [ nbcl^ j[lns ni _h il]_ [ j[n_hn ]ip_lcha iol ^loa
jli^o]n ][h^c^[n_m il g_nbi^m i nb_cl om_) il inb_l jlijlc_n[ls n_]bhifiac_m) q_ g[s ^_p_fij) nb_ ^_ _h^[hn ]iof^
]iohn_l]f[cg nb[n mo]b j[n_hn cm chp[fc^ il oh_h il]_[ f_+ Eh j[n_hn fcnca[ncih ch nb_ Qhcn_^ On[n_m) ^_ _h^[hn
]iohn_l]f[cgm [ff_acha chp[fc^cns il oh_h il]_[ cfcns [l_ ]iggihjf[]_+ Clioh^m il [ p[fc^cns ]b[ff_ha_ ]iof^ _ [h
[ff_a_^ [cfol_ ni g__n [hs i m_p_l[f mn[nonils l_kocl_g_hnm) ch]fo^cha f[]e i hip_fns) i pciomh_mm il hih*
_h[ f_g_hn+ Clioh^m il [h oh_h il]_[ cfcns [mm_lncih ]iof^ _ [h [ff_a[ncih nb[n mig_ih_ ]ihh_]n_^ qcnb
jlim_]oncih i nb_ j[n_hn qcnbb_f^ l_f_p[hn ch ilg[ncih lig nb_ QOLPK) il g[^_ [ gcmf_[^cha mn[n_g_hn) ^olcha
jlim_]oncih+ Pbcl^ j[lnc_m g[s l[cm_ ]f[cgm ]b[ff_hacha nb_ p[fc^cns il _h il]_[ cfcns i [ j[n_hn _ il_ [^gchcmnl[ncp_
i^c_m ch nb_ Qhcn_^ On[n_m il [ li[^) _p_h ionmc^_ nb_ ]ihn_rn i fcnca[ncih+ Oo]b g_]b[hcmgm ch]fo^_ l_*

_r[gch[ncih) jimn*al[hn l_pc_q) RW N YJ N l_pc_q) ^_lcp[ncih jli]__^cham) [h^ _kocp[f_hn jli]__^cham ch il_cah
dolcm^c]ncihm %_+a+) ijjimcncih jli]__^cham&+ Oo]b jli]__^cham ]iof^ l_mofn ch nb_ l_pi][ncih i ) ][h]_ff[ncih i il
[g_h^g_hn ni iol j[n_hn lcabnm ch mo]b [ q[s nb[n nb_s hi fiha_l ]ip_l iol ^loa jli^o]n ][h^c^[n_m il g_nbi^m i
nb_cl om_) [h^ inb_l jlijlc_n[ls n_]bhifiac_m q_ g[s ^_p_fij+ Pb_ ion]ig_ iffiqcha f_a[f [mm_lncihm i chp[fc^cns
[h^ oh_h il]_[ cfcns cm ohjl_^c]n[ f_+ Scnb l_mj_]n ni nb_ p[fc^cns ko_mncih) il _r[gjf_) q_ ][hhin _ ]_ln[ch nb[n
nb_l_ cm hi chp[fc^[ncha jlcil [ln) i qbc]b q_ il iol fc]_hmcha j[lnh_lm [h^ nb_ j[n_hn _r[gch_l q_l_ oh[q[l_ ^olcha
jlim_]oncih+ E [ nbcl^ j[lns q_l_ ni jl_p[cf ih [ f_a[f [mm_lncih i chp[fc^cns il oh_h il]_[ cfcns) q_ qiof^ fim_ [n
f_[mn j[ln) [h^ j_lb[jm [ff) i nb_ j[n_hn jlin_]ncih ih iol ^loa jli^o]n ][h^c^[n_m il g_nbi^m i nb_cl om_) il inb_l
jlijlc_n[ls n_]bhifiac_m) nb[n q_ g[s ^_p_fij+ Oo]b [ fimm i j[n_hn jlin_]ncih qiof^ b[p_ [ g[n_lc[f [^p_lm_
cgj[]n ih iol omch_mm) ch[h]c[f ]ih^cncih) l_mofnm i ij_l[ncihm [h^ jlimj_]nm+

FL TH IL IQL V SHPT OHSSLUNPUN OL PU LU V OPW VM V V ULK V PU SP LU LK WH LU PNO HUK
V OL PU LSSL HS W VWL

S_ g[s _ mo d_]n ni ]f[cgm nb[n ilg_l _gjfis__m) ]iff[ il[nilm il inb_l nbcl^ j[lnc_m b[p_ [h chn_l_mn ch iol
j[n_hn lcabnm) nl[^_ m_]l_nm) il inb_l chn_ff_]no[f jlij_lns [m [h chp_hnil il ]i*chp_hnil+ Bil _r[gjf_) q_ g[s b[p_
chp_hnilmbcj ^cmjon_m [lcm_ lig ]ih fc]ncha i fca[ncihm i ]ihmofn[hnm il inb_lm qbi [l_ chpifp_^ ch ^_p_fijcha iol
nb_l[j_onc] [h^ ^c[ahimnc] jlial[gm [h^ inb_l jlijlc_n[ls n_]bhifiac_m q_ g[s ^_p_fij+ Hcnca[ncih g[s _
h_]_mm[ls ni ^_ _h^ [a[chmn nb_m_ [h^ inb_l ]f[cgm ]b[ff_hacha chp_hnilmbcj il iol j[n_hn lcabnm) nl[^_ m_]l_nm il
inb_l chn_ff_]no[f jlij_lns+ E q_ [cf ch ^_ _h^cha [hs mo]b ]f[cgm) ch [^^cncih ni j[scha gih_n[ls ^[g[a_m) q_ g[s
fim_ p[fo[ f_ chn_ff_]no[f jlij_lns lcabnm) mo]b [m _r]fomcp_ iqh_lmbcj i ) il lcabn ni om_) chn_ff_]no[f jlij_lns nb[n cm
cgjiln[hn ni iol nb_l[j_onc] [h^ ^c[ahimnc] jlial[gm [h^ inb_l jlijlc_n[ls n_]bhifiac_m q_ g[s ^_p_fij+ Ap_h c
q_ [l_ mo]]_mm of ch ^_ _h^cha [a[chmn mo]b ]f[cgm) fcnca[ncih ]iof^ l_mofn ch mo mn[hnc[f ]imnm [h^ _ [ ^cmnl[]ncih ni
iol g[h[a_g_hn [h^ inb_l _gjfis__m+ =hs i nb_ il_aicha ]iof^ b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol omch_mm)
ch[h]c[f ]ih^cncih) l_mofnm i ij_l[ncihm [h^ jlimj_]nm+

9U LSSL HS W VWL PNO KV UV UL L H PS HKK L HSS WV LU PHS O LH
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Pb_ ^_al__ i onol_ jlin_]ncih [ il^_^ s iol chn_ff_]no[f jlij_lns lcabnm) [h^ j[lnc]of[lfs nbim_ [lcmcha lig
j[n_hnm) cm oh]_ln[ch _][om_ nb_m_ lcabnm b[p_ fcgcn[ncihm [h^ g[s hin [^_ko[n_fs jlin_]n iol omch_mm il j_lgcn
om ni g[chn[ch iol ]igj_ncncp_ [^p[hn[a_+ Ar[gjf_m qb_l_ iol chn_ff_]no[f jlij_lns lcabnm g[s hin olnb_l iol
]igj_ncncp_ [^p[hn[a_ ch]fo^_ on [l_ hin fcgcn_^ ni nb_ iffiqcha7

§ inb_lm g[s _ [ f_ ni ^ojfc][n_ il oncfct_ mcgcf[l n_]bhifias ch [ g[hh_l nb[n ch lcha_m iol j[n_hnm on
cm oh^_n_]n[ f_ il ^ih_ ch [ dolcm^c]ncih qb_l_ q_ b[p_ hin m_]ol_^) il ][hhin m_]ol_ il _h il]_)
j[n_hn lcabnm8

§ q_) il iol fc]_hmcha j[lnh_lm il ]iff[ il[nilm) gcabn hin b[p_ __h nb_ clmn ni g[e_ nb_ chp_hncihm
]ip_l_^ s iol iqh_^ il fc]_hm_^ ]oll_hn il onol_ j[n_hn [jjfc][ncihm8

§ q_) il iol fc]_hmcha j[lnh_lm il ]iff[ il[nilm) gcabn hin b[p_ __h nb_ clmn ni cf_ j[n_hn [jjfc][ncihm
]ip_lcha iol il nb_cl chp_hncihm8

§ inb_lm g[s ch^_j_h^_hnfs ^_p_fij mcgcf[l il [fn_lh[ncp_ n_]bhifiac_m il ^ojfc][n_ [hs i iol n_]bhifiac_m
qcnbion ch lchacha iol iqh_^ il fc]_hm_^ chn_ff_]no[f jlij_lns lcabnm8

§ cn cm jimmc f_ nb[n iol iqh_^ il fc]_hm_^ ]oll_hn il onol_ j[n_hn [jjfc][ncihm qcff hin f_[^ ni cmmo_^
j[n_hnm8

§ [hs j[n_hn cmmocha lig iol iqh_^ il fc]_hm_^ ]oll_hn il onol_ j[n_hn [jjfc][ncihm g[s _ b_f^ chp[fc^ il
oh_h il]_[ f_) ch]fo^cha [m [ l_mofn i f_a[f ]b[ff_ha_m s iol ]igj_ncnilm il inb_l nbcl^ j[lnc_m) il g[s
hin jlipc^_ om qcnb [hs ]igj_ncncp_ [^p[hn[a_m8

§ iol ]igj_ncnilm il inb_l nbcl^ j[lnc_m gcabn ]ih^o]n l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m ch ]iohnlc_m
qb_l_ q_ ^i hin b[p_ j[n_hn lcabnm [h^ nb_h om_ nb_ ch ilg[ncih f_[lh_^ lig mo]b []ncpcnc_m ni ^_p_fij
]igj_ncncp_ jli^o]nm il m[f_ ch iol g[dil ]igg_l]c[f g[le_nm8

§ cn cm jimmc f_ nb[n nb_l_ [l_ jlcil jo fc] ^cm]fimol_m nb[n ]iof^ chp[fc^[n_ iol il iol fc]_hmilm j[n_hnm8
§ q_ g[s hin ^_p_fij [^^cncih[f jlijlc_n[ls n_]bhifiac_m nb[n [l_ j[n_hn[ f_8
§ nb_ j[n_hnm il j_h^cha il onol_ j[n_hn [jjfc][ncihm i inb_lm) c cmmo_^) g[s b[lg iol omch_mm8 [h^
§ q_ g[s ]biim_ hin ni cf_ [ j[n_hn ch il^_l ni g[chn[ch ]_ln[ch nl[^_ m_]l_nm il ehiq*biq) [h^ [ nbcl^
j[lns g[s mo m_ko_hnfs cf_ [ j[n_hn ]ip_lcha mo]b chn_ff_]no[f jlij_lns+

Obiof^ [hs i nb_m_ _p_hnm i]]ol) nb_s ]iof^ b[p_ [ g[n_lc[f) [^p_lm_ _ _]n ih iol omch_mm) l_mofnm i ij_l[ncihm)
[h^ jlimj_]nm+

9M L H L UHISL V W V L OL VUMPKLU PHSP VM V HKL L L HUK RUV OV V I PUL HUK
VTWL P P L WV P PVU TH IL OH TLK

Eh [^^cncih ni nb_ jlin_]ncih [ il^_^ s j[n_hnm) q_ l_fs ih nl[^_ m_]l_n jlin_]ncih [h^ ]ihnl[]no[f [ll[ha_g_hnm
ni jlin_]n jlijlc_n[ls ehiq*biq) ch ilg[ncih) [h^ n_]bhifias nb[n cm hin ]ip_l_^ s iol j[n_hnm+ Scnb l_mj_]n ni
]ol[ncha iol ^[n[ [h^ iol fc l[ls i mg[ff gif_]of_m a_h_l[ffs) q_ ]ihmc^_l nl[^_ m_]l_nm [h^ ehiq*biq ni _ iol
jlcg[ls chn_ff_]no[f jlij_lns+ Qhj[n_hn_^ jlijlc_n[ls lcabnm) ch]fo^cha nl[^_ m_]l_nm [h^ ehiq*biq) ][h _ ^c c]ofn
ni jlin_]n [h^ g[s fim_ nb_cl p[fo_ c nb_cl m_]l_]s cm fimn il c nb_s [l_ ch^_j_h^_hnfs ^_p_fij_^ s [ nbcl^ j[lns+

S_ m__e ni jlin_]n iol jlijlc_n[ls n_]bhifias [h^ jli]_mm_m) ch j[ln) s _hn_lcha chni hih*^cm]fimol_ [h^
]ih c^_hnc[fcns [al__g_hnm qcnb j[lnc_m nb[n b[p_ []]_mm ni nb_g) ch]fo^cha iol ]iff[ il[nilm) m]c_hnc c] [^pcmilm)
_gjfis__m) [h^ ]ihmofn[hnm+ S_ ][hhin ao[l[hn__ nb[n q_ b[p_ _hn_l_^ chni mo]b [al__g_hnm qcnb _[]b j[lns
nb[n g[s b[p_ il b[p_ b[^ []]_mm ni iol nl[^_ m_]l_nm il jlijlc_n[ls n_]bhifias [h^ jli]_mm_m+ Kol [al__g_hnm
qcnb iol _gjfis__m [h^ ]ihmofn[hnm [fmi l_kocl_ nb_g ni []ehiqf_^a_ iqh_lmbcj s om i chp_hncihm nb_s g[s
]ih]_cp_ [m [ l_mofn i nb_cl qile il om [h^ ni j_l _]n mo]b iqh_lmbcj s [mmcahg_hn+ Diq_p_l) q_ g[s hin _
[ f_ ni jl_p_hn nb_ oh[onbilct_^ ^cm]fimol_ il om_ i iol nl[^_ m_]l_nm il inb_l ]ih c^_hnc[f ch ilg[ncih nblioab
nb_m_ [al__g_hnm il inb_l jl_p_hn[ncp_ g_[mol_m+ Eh [^^cncih) nbcl^ j[lnc_m) ch]fo^cha iol ]igj_ncnilm) ]iof^
ch^_j_h^_hnfs ^_p_fij [h^ f[q offs om_ nb_ m[g_ il mo mn[hnc[ffs _kocp[f_hn nl[^_ m_]l_nm [h^ ehiq*biq+
Ah il]cha [ ]f[cg nb[n [ j[lns cff_a[ffs ^cm]fim_^ il gcm[jjlijlc[n_^ [ nl[^_ m_]l_n cm ^c c]ofn) _rj_hmcp_ [h^ ncg_*
]ihmogcha) [h^ nb_ ion]ig_ cm ohjl_^c]n[ f_+ Eh [^^cncih) mig_ ]iolnm chmc^_ [h^ ionmc^_ nb_ Qhcn_^ On[n_m [l_
f_mm qcffcha il ohqcffcha ni jlin_]n nl[^_ m_]l_nm+ E [hs i iol nl[^_ m_]l_nm q_l_ ni _ f[q offs i n[ch_^ il
ch^_j_h^_hnfs ^_p_fij_^ s [ ]igj_ncnil il inb_l nbcl^ j[lns) q_ qiof^ b[p_ hi lcabn ni jl_p_hn nb_g lig omcha
nb[n n_]bhifias il ch ilg[ncih ni ]igj_n_ qcnb om+ =hs fimm i nl[^_ m_]l_n jlin_]ncih il inb_l ohj[n_hn_^
jlijlc_n[ls lcabnm ]iof^ b[lg iol omch_mm) l_mofnm i ij_l[ncihm) ch[h]c[f ]ih^cncih) [h^ jlimj_]nm+

S_ g[s _ mo d_]n ni ]f[cgm nb[n nbcl^ j[lnc_m b[p_ [h iqh_lmbcj chn_l_mn ch iol nl[^_ m_]l_nm+ Bil _r[gjf_) q_
g[s b[p_ ^cmjon_m [lcm_ lig ]ih fc]ncha i fca[ncihm i iol _gjfis__m) ]ihmofn[hnm il inb_lm qbi [l_ chpifp_^ ch
^_p_fijcha iol jli^o]n ][h^c^[n_+ Hcnca[ncih g[s _ h_]_mm[ls ni ^_ _h^ [a[chmn nb_m_ [h^ inb_l ]f[cgm
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]b[ff_hacha iqh_lmbcj i iol nl[^_ m_]l_nm+ E q_ [cf ch ^_ _h^cha [hs mo]b ]f[cgm) ch [^^cncih ni j[scha gih_n[ls
^[g[a_m) q_ g[s fim_ p[fo[ f_ nl[^_ m_]l_n lcabnm) mo]b [m _r]fomcp_ iqh_lmbcj i ) il lcabn ni om_) nl[^_ m_]l_nm
nb[n [l_ cgjiln[hn ni iol nb_l[j_onc] jlial[gm [h^ inb_l jlijlc_n[ls n_]bhifiac_m q_ g[s ^_p_fij+ Oo]b [h
ion]ig_ ]iof^ b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol omch_mm+ Ap_h c q_ [l_ mo]]_mm of ch ^_ _h^cha [a[chmn
mo]b ]f[cgm) fcnca[ncih ]iof^ l_mofn ch mo mn[hnc[f ]imnm [h^ _ [ ^cmnl[]ncih ni iol g[h[a_g_hn [h^ inb_l
_gjfis__m+ =hs i nb_ il_aicha ]iof^ b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol omch_mm) ch[h]c[f ]ih^cncih) l_mofnm
i ij_l[ncihm [h^ jlimj_]nm+

FL TH UV PKLU PM LSL HU OP K WH WH LU V TH PU V L S PU L W L OL LSL HU L VWL
V L WP H PVU VM H OP K WH WH LU OP O TPNO HK L LS HMML V HIPSP V KL LSVW HUK TH RL
V K N W VK HUKPKH L

S_ ][hhin ao[l[hn__ nb[n [hs i iol j[n_hn m_[l]b_m il [h[fsm_m) ch]fo^cha nb_ c^_hnc c][ncih i l_f_p[hn
j[n_hnm) nb_ m]ij_ i j[n_hn ]f[cgm il nb_ _rjcl[ncih i l_f_p[hn j[n_hnm) [l_ ]igjf_n_ il nbilioab) hil ][h
q_ _ ]_ln[ch nb[n q_ b[p_ c^_hnc c_^ _[]b [h^ _p_ls nbcl^*j[lns j[n_hn [h^ j_h^cha j[n_hn [jjfc][ncih ch
nb_ Qhcn_^ On[n_m [h^ [ li[^ nb[n cm l_f_p[hn ni il h_]_mm[ls il nb_ ]igg_l]c[fct[ncih i iol ]oll_hn [h^
onol_ jli^o]nm [h^ jli^o]n ][h^c^[n_m ch [hs dolcm^c]ncih+ Pb_ m]ij_ i [ j[n_hn ]f[cg cm ^_n_lgch_^ s [h
chn_ljl_n[ncih i nb_ f[q) nb_ qlcnn_h ^cm]fimol_ ch [ j[n_hn [h^ nb_ j[n_hn m jlim_]oncih bcmnils+ Kol
chn_ljl_n[ncih i nb_ l_f_p[h]_ il nb_ m]ij_ i [ j[n_hn il [ j_h^cha j[n_hn [jjfc][ncih g[s _ ch]ill_]n)
qbc]b g[s h_a[ncp_fs cgj[]n iol [ cfcns ni g[le_n iol jli^o]nm+ S_ g[s ch]ill_]nfs ^_n_lgch_ nb[n iol ^loa
jli^o]n ][h^c^[n_m [l_ hin ]ip_l_^ s [ nbcl^*j[lns j[n_hn il g[s ch]ill_]nfs jl_^c]n qb_nb_l [ nbcl^ j[lns m
j_h^cha j[n_hn [jjfc][ncih qcff cmmo_ qcnb ]f[cgm i l_f_p[hn m]ij_+ Kol ^_n_lgch[ncih i nb_ _rjcl[ncih ^[n_
i [hs j[n_hn ch nb_ Qhcn_^ On[n_m il [ li[^ nb[n q_ ]ihmc^_l l_f_p[hn g[s _ ch]ill_]n) [h^ q_ g[s
ch]ill_]nfs ]ih]fo^_ nb[n [ nbcl^*j[lns j[n_hn cm chp[fc^ [h^ oh_h il]_[ f_+ Kol [cfol_ ni c^_hnc s [h^
]ill_]nfs chn_ljl_n l_f_p[hn j[n_hnm g[s h_a[ncp_fs cgj[]n iol [ cfcns ni ^_p_fij [h^ g[le_n iol ^loa
jli^o]n ][h^c^[n_m+ =hs i nb_ il_aicha ]iof^ b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol omch_mm) ch[h]c[f
]ih^cncih) l_mofnm i ij_l[ncihm [h^ jlimj_]nm+

FL TH IL IQL V SHPT OH L V V LTWSV LL OH L VUNM SS LK V KP SV LK HSSLNLK
HKL L L VM OP K WH PL V H L PU I LH O VM OLP UVU VTWL P PVU V UVU VSP P H PVU

HN LLTLU P O OP K WH PL

S_ n[e_ _ ilnm chn_h^_^ ni _hmol_ nb[n iol _gjfis__m [h^ ]ihmofn[hnm ^i hin om_ nb_ chn_ff_]no[f jlij_lns)
jlijlc_n[ls ch ilg[ncih) ehiq*biq) il nl[^_ m_]l_nm i inb_lm ch nb_cl qile il om) il l_[]b [hs [jjfc][ f_ hih*
]igj_ncncih il hih*mifc]cn[ncih [al__g_hn+ Diq_p_l) q_ g[s ch nb_ onol_ _ mo d_]n ni ]f[cgm nb[n q_ il nb_m_
ch^cpc^o[fm b[p_) ch[^p_ln_hnfs il inb_lqcm_) om_^ il ^cm]fim_^ nb_ [ff_a_^ nl[^_ m_]l_nm il inb_l jlijlc_n[ls
ch ilg[ncih i [ nbcl^ j[lns) ch]fo^cha [ ilg_l _gjfis_l il ]igj_ncnil) il nb[n q_ ][om_^ [h _gjfis__ il ]ihnl[]nil
ni l_[]b nb_ n_lgm i nb_cl hih*]igj_ncncih il hih*mifc]cn[ncih [al__g_hn qcnb [ nbcl^ j[lns+ Eh [^^cncih) qbcf_ cn cm
iol jifc]s ni l_kocl_ iol _gjfis__m [h^ ]ihnl[]nilm qbi g[s _ chpifp_^ ch nb_ ]ih]_jncih il ^_p_fijg_hn i
chn_ff_]no[f jlij_lns ni _r_]on_ [al__g_hnm [mmcahcha mo]b chn_ff_]no[f jlij_lns ni om) q_ g[s _ ohmo]]_mm of ch
i n[chcha mo]b [al__g_hnm il [h [mmcahg_hn i lcabnm ni om+

Hcnca[ncih g[s _ h_]_mm[ls ni ^_ _h^ [a[chmn il _h il]_ nb_m_ ]f[cgm) qbc]b g[s _ ]imnfs) [ ^cmnl[]ncih ni
g[h[a_g_hn) [h^ i oh]_ln[ch ion]ig_+ E q_ [l_ ioh^ fc[ f_ il ^cm]fimol_ il gcmom_ i [ nbcl^ j[lns m jlijlc_n[ls
ch ilg[ncih) il c q_ [l_ oh[ f_ ni m_]ol_ lcabnm ni chn_ff_]no[f jlij_lns ^_p_fij_^ s [h _gjfis__ il ]ihnl[]nil [
]ioln ]iof^ jlibc cn om lig omcha n_]bhifiac_m il _[nol_m nb[n g[s _ _mm_hnc[f ni iol ^loa ][h^c^[n_m nb[n
ch]iljil[n_ il [l_ ^_lcp_^ lig mo]b jlijlc_n[ls ch ilg[ncih) ch [^^cncih ni [q[l^cha ^[g[a_m+ Iil_ip_l) [hs mo]b
fcnca[ncih ]iof^ [fmi [^p_lm_fs [ _]n iol [ cfcns ni bcl_ il l_n[ch _gjfis__m il ]ihnl[]nilm+ E q_ [l_ oh[ f_ ni
_mn[ fcmb iol lcabnm ni p[fo[ f_ chn_ff_]no[f jlij_lns il l_n[ch e_s j_lmihh_f) nbcm [cfol_ g[s jl_p_hn om lig
mo]]_mm offs ]igg_l]c[fctcha iol ^loa ][h^c^[n_m [h^ b[p_ [h [^p_lm_ _ _]n ih iol omch_mm) ch[h]c[f ]ih^cncih)
[h^ l_mofnm i ij_l[ncih+

P PNH PVU V KLMLUK HNHPU OP K WH SHPT VM PU LSSL HS W VWL PUM PUNLTLU TP HWW VW PH PVU V
V OL PVSH PVU HNHPU V V VSSHIV H V V V LUMV L V PU LSSL HS W VWL PNO V OL
PU LSSL HS W VWL PNO VM V VSSHIV H V W L LU U TL V P R

Pb_ cin_]bhifias [h^ jb[lg[]_onc][f ch^omnlc_m [l_ ]b[l[]n_lct_^ s _rn_hmcp_ [h^ l_ko_hn fcnca[ncih l_a[l^cha
j[n_hnm [h^ inb_l chn_ff_]no[f jlij_lns lcabnm+ Ehn_ff_]no[f jlij_lns fcnca[ncih il inb_l f_a[f jli]__^cham) qcnb il
qcnbion g_lcn) cm a_h_l[ffs _rj_hmcp_ [h^ ncg_ ]ihmogcha) jin_hnc[ffs ^cmnl[]ncha ni n_]bhc][f [h^ g[h[a_g_hn
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j_lmihh_f) [h^ mo d_]n ni oh]_ln[ch ion]ig_m+ S_ g[s hin b[p_ mo c]c_hn ch[h]c[f il inb_l l_miol]_m ni
[^_ko[n_fs ]ih^o]n mo]b fcnca[ncih il jli]__^cham+ Oig_ i iol ]igj_ncnilm g[s _ [ f_ ni momn[ch nb_ ]imnm i
mo]b fcnca[ncih il jli]__^cham gil_ _ _]ncp_fs nb[h q_ ][h _][om_ i nb_cl al_[n_l ch[h]c[f l_miol]_m [h^ gil_
g[nol_ [h^ ^_p_fij_^ chn_ff_]no[f jlij_lns jiln ifcim+

Kol ]igg_l]c[f mo]]_mm ^_j_h^m ojih iol [ cfcns) [h^ nb_ [ cfcns i iol ]iff[ il[nilm) ni ^_p_fij) g[ho []nol_)
g[le_n) [h^ m_ff iol ^loa jli^o]n ][h^c^[n_m) [h^ ni om_ iol jlijlc_n[ls n_]bhifiac_m) qcnbion ch lchacha)
gcm[jjlijlc[ncha) il inb_lqcm_ pcif[ncha nb_ chn_ff_]no[f jlij_lns il jlijlc_n[ls lcabnm i nbcl^ j[lnc_m+ Ccp_h nb_
p[mn [h^ ]ihncho[ffs ch]l_[mcha hog _l i j[n_hnm ch iol c_f^ i n_]bhifias) q_ ][hhin _ ]_ln[ch nb[n q_ ^i hin
ch lcha_ _rcmncha j[n_hnm il nb[n q_ qcff hin ch lcha_ j[n_hnm al[hn_^ ch nb_ onol_+ S_ g[s ch nb_ onol_ _]ig_
j[lns ni) il nbl_[n_h_^ qcnb) fcnca[ncih il [^p_lm[lc[f jli]__^cham chcnc[n_^ s iol ]igj_ncnilm il inb_l nbcl^ j[lnc_m
[ff_acha nb[n iol jli^o]nm il n_]bhifiac_m [l_ ]ip_l_^ s nb_cl j[n_hnm+

I[hs ]igj[hc_m b[p_ i n[ch_^ j[n_hnm il cf_^ j[n_hn [jjfc][ncihm ch [l_[m cgjiln[hn ni iol omch_mm) ch]fo^cha
[lnc c]c[f chn_ffca_h]_ [h^ ^__j f_[lhcha) n_]bhifias*[c^_^ ^loa ^cm]ip_ls) ?NEOLN) bcab*nblioabjon m]l__hcha) [h^
]ig ch[ncihm i [hs il [ff i nb_m_ c_f^m+ Bil _r[gjf_) q_ mo fc]_hm_ ?NEOLN*?[m6 a_h_ _^cncha n_]bhifias lig
[ fc]_hm_^ p_h^il) qbc]b jlipc^_m ]lcnc][f niifm ojih qbc]b jilncihm i iol ^loa ^cm]ip_ls jli]_mm l_fc_m+ ?NEOLN*
?[m6 a_h_ _^cncha cm [ c_f^ nb[n cm bcabfs []ncp_ il j[n_hn cfcham [h^ nb_l_ [l_ ihaicha ^cmjon_m _nq__h nbcl^
j[lnc_m) qbc]b q_ [l_ hin j[lns ni) l_a[l^cha nb_ iqh_lmbcj i [h^ fc]_hmcha lcabnm l_f[n_^ ni nb_ n_]bhifias+ Pb_
_rn_hmcp_ j[n_hn cfcham l_f[n_^ ni ?NEOLN [h^ ?[m g[e_ cn ^c c]ofn il om ni [mm_mm nb_ off _rn_hn i l_f_p[hn
j[n_hnm [h^ j_h^cha [jjfc][ncihm nb[n g[s ]ip_l nbcm n_]bhifias) [h^ nb_l_ g[s _ nbcl^*j[lns j[n_hnm) il j_h^cha
j[n_hn [jjfc][ncihm qcnb ]f[cgm nb[n g[s cmmo_ ch nb_ onol_) ]ip_lcha iol om_ i ?NEOLN*?[m6+

E q_ il iol ]iff[ il[nilm [l_ ioh^ ni ch lcha_ [ nbcl^ j[lns m j[n_hn il inb_l chn_ff_]no[f jlij_lns lcabnm) mo]b
^_n_lgch[ncih ]iof^ l_mofn ch mcahc c][hn ^[g[a_m [h^ ]imnm ch]fo^cha nl_ f_ ^[g[a_m [h^ [nnilh_sm __m il qcff of
ch lcha_g_hn il lis[fnc_m+ Eh nb_ _p_hn i [ mo]]_mm of ch lcha_g_hn ]f[cg [a[chmn om il iol ]iff[ il[nilm) q_ g[s
b[p_ ni l_^_mcah nb_ ch lchacha jli^o]nm il n_]bhifiac_m) qbc]b g[s _ cgjimmc f_ il l_kocl_ mo mn[hnc[f ncg_ [h^
gih_n[ls _rj_h^cnol_+ Eh [^^cncih) q_ ]iof^ _ l_kocl_^ ni i n[ch [ fc]_hm_ lig mo]b nbcl^ j[lns ni ]ihncho_
^_p_fijcha [h^ g[le_ncha iol ^loa jli^o]n ][h^c^[n_m il inb_l jlijlc_n[ls n_]bhifias) qbc]b g[s hin _ [p[cf[ f_
ih ]igg_l]c[ffs l_[mih[ f_ n_lgm il [n [ff) il ni ]_[m_ ^_p_fijcha [h^ ]igg_l]c[fctcha nb_ ch lchacha n_]bhifias
il ^loa jli^o]n ][h^c^[n_m [fnia_nb_l+ E q_ [l_ jl_p_hn_^ lig ]igg_l]c[fctcha iol ^loa jli^o]n ][h^c^[n_m il
il]_^ ni ]_[m_ mig_ i iol omch_mm ij_l[ncihm) nbcm l_mnlc]ncih ]iof^ g[n_lc[ffs b[lg iol l_jon[ncih [h^ b[p_ [
mcahc c][hn [^p_lm_ cgj[]n ih iol omch_mm) l_mofnm i ij_l[ncihm) [h^ jlimj_]nm+

S_ g[s chcnc[n_ fcnca[ncih) il cf_ ]iohn_l]f[cgm) ni jlin_]n il _h il]_ iol j[n_hnm [h^ inb_l chn_ff_]no[f jlij_lns
lcabnm c q_ _fc_p_ ]igj_ncnilm il inb_l nbcl^ j[lnc_m b[p_ ch lcha_^) gcm[jjlijlc[n_^) il inb_lqcm_ pcif[n_^
iol chn_ff_]no[f jlij_lns lcabnm il nb_ chn_ff_]no[f jlij_lns lcabnm i iol ]iff[ il[nilm ch ]_ln[ch ]cl]ogmn[h]_m+
Kol [ cfcns ni _h il]_ iol chn_ff_]no[f jlij_lns lcabnm il nb_ chn_ff_]no[f jlij_lns lcabnm i iol ]iff[ il[nilm cm
mo d_]n ni fcnca[ncih lcmem) ch]fo^cha nb[n nb_ ijjimcha j[lns g[s m__e ]iohn_l]f[cgm [a[chmn om) [m q_ff [m
oh]_ln[chns [m ni nb_ jlin_]ncih [h^ _h il]_[ cfcns i nbim_ lcabnm ch mig_ ]iohnlc_m+ E q_ m__e ni _h il]_ iol
j[n_hnm il nb_ j[n_hnm i iol ]iff[ il[nilm) q_ g[s _ mo d_]n ni ch^cham nb[n nb_m_ j[n_hnm mbiof^ _
chn_ljl_n_^ h[lliqfs [h^ ^i hin ]ip_l nb_ n_]bhifias [n cmmo_) il nb[n nb_m_ j[n_hnm [l_ chp[fc^ il
oh_h il]_[ f_+ E q_ [l_ oh[ f_ ni _h il]_ [h^ jlin_]n iol chn_ff_]no[f jlij_lns lcabnm il nb_ chn_ff_]no[f
jlij_lns lcabnm i iol ]iff[ il[nilm) il c nb_s [l_ ]cl]ogp_hn_^) chp[fc^[n_^) il l_h^_l_^ i mif_n_ s nb_ l[jc^
j[]_ i n_]bhifiac][f ]b[ha_) cn ]iof^ b[p_ [h [^p_lm_ cgj[]n ih iol ]igj_ncncp_ jimcncih) omch_mm) ch[h]c[f
jimcncih) [h^ jlimj_]nm+

?igj_ncha jli^o]nm g[s [fmi _ mif^ ch inb_l ]iohnlc_m ch qbc]b iol j[n_hn ]ip_l[a_ gcabn hin _rcmn il gcabn
hin _ [m mnliha+ Pb_ f_a[f msmn_gm i mig_ ]iohnlc_m ^i hin [pil nb_ _h il]_g_hn i j[n_hnm [h^ inb_l
chn_ff_]no[f jlij_lns lcabnm) [h^ inb_l dolcm^c]ncihm g[s b[p_ fcgcn_^ _h il]_g_hn lcabnm il j[n_hn bif^_lm+ Pbcm
]iof^ g[e_ cn ^c c]ofn il om ni mnij nb_ ch lcha_g_hn i iol j[n_hnm) c i n[ch_^) il nb_ gcm[jjlijlc[ncih i iol
inb_l chn_ff_]no[f jlij_lns lcabnm ch inb_l ]iohnlc_m+ ?ihm_ko_hnfs) q_ [h^ iol fc]_hmilm il ]iff[ il[nilm g[s
b[p_ fcgcn_^ l_g_^c_m ch nbim_ il_cah ]iohnlc_m c j[n_hnm [l_ ch lcha_^) il q_ il iol fc]_hmilm g[s _
]igj_ff_^ ni al[hn [ fc]_hm_ ni [ nbcl^ j[lns) qbc]b ]iof^ g[n_lc[ffs ^cgchcmb nb_ p[fo_ i nbim_ j[n_hnm [h^
]iof^ fcgcn iol jin_hnc[f l_p_ho_ ijjilnohcnc_m+ Eh [^^cncih) ]igj_ncnilm g[s om_ iol n_]bhifiac_m ni ^_p_fij
nb_cl iqh jli^o]nm nb[n ]igj_n_ qcnb iolm ch dolcm^c]ncihm qb_l_ q_ b[p_ hin i n[ch_^ j[n_hn jlin_]ncih il
qb_l_ q_ b[p_ j[n_hn jlin_]ncih on fcgcn_^ _h il]_g_hn lcabnm+ =]]il^chafs) iol _ ilnm ni jlin_]n iol
chn_ff_]no[f jlij_lns lcabnm ch mo]b ]iohnlc_m g[s _ ch[^_ko[n_ ni i n[ch [ mcahc c][hn ]igg_l]c[f [^p[hn[a_
lig nb_ chn_ff_]no[f jlij_lns nb[n q_ iqh il fc]_hm_+
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Ap_h c l_mifp_^ ch iol [pil) nb_ il_aicha jli]__^cham ]iof^ _ p_ls _rj_hmcp_) j[lnc]of[lfs il [ ]igj[hs i
iol mct_) [h^ ncg_*]ihmogcha+ Oo]b jli]__^cham ]iof^ mo mn[hnc[ffs ch]l_[m_ iol ij_l[ncha fimm_m [h^ l_^o]_
nb_ l_miol]_m [p[cf[ f_ il ^_p_fijg_hn []ncpcnc_m il [hs onol_ m[f_m) g[le_ncha il ^cmnlc oncih []ncpcnc_m+ S_
g[s hin b[p_ mo c]c_hn ch[h]c[f il inb_l l_miol]_m ni ]ih^o]n mo]b jli]__^cham [^_ko[n_fs+ Oig_ i iol
]igj_ncnilm g[s _ [ f_ ni momn[ch nb_ ]imnm i fcnca[ncih il [^gchcmnl[ncp_ jli]__^cham+

9M L MHPS V VTWS P O V VISPNH PVU PU OL HN LLTLU UKL OP O L VSSHIV H L P O V SP LU L
PU LSSL HS W VWL PNO M VT OP K WH PL PM OL SP LU L H L L TPUH LK PM H KP W L LNH KPUN
OL L SP LU L H P L V L V OL P L L WL PLU L KP W PVU V V I PUL LSH PVU OPW P O V
VSSHIV H V V SP LU V L V SK SV L PNO OH H L PTWV HU V V I PUL

S_ fc]_hm_ ]_ln[ch chn_ff_]no[f jlij_lns nb[n cm cgjiln[hn ni iol omch_mm [h^) ch nb_ onol_) q_ g[s _hn_l chni
[^^cncih[f [al__g_hnm nb[n jlipc^_ om qcnb fc]_hm_m ni p[fo[ f_ chn_ff_]no[f jlij_lns il n_]bhifias+ Kol ]oll_hn
fc]_hm_ [al__g_hnm cgjim_) [h^ q_ _rj_]n iol onol_ fc]_hm_ [al__g_hnm qcff cgjim_) p[lciom ^_p_fijg_hn)
^cfca_h]_) ]igg_l]c[fct[ncih) [h^ inb_l i fca[ncihm ih om ch il^_l ni g[chn[ch nb_ fc]_hm_m+ Eh mjcn_ i iol _ ilnm) [
fc]_hmil gcabn ]ih]fo^_ nb[n q_ b[p_ g[n_lc[ffs l_[]b_^ iol i fca[ncihm oh^_l [ fc]_hm_ [al__g_hn [h^ m__e ni
n_lgch[n_ nb_ [al__g_hn) nb_l_ s l_gipcha il fcgcncha iol [ cfcns ni ^_p_fij [h^ ]igg_l]c[fct_ jli^o]nm [h^
n_]bhifias ]ip_l_^ s nb_ [al__g_hn+ E nb_m_ ch*fc]_hm_m [l_ n_lgch[n_^) il c nb_ oh^_lfscha j[n_hn lcabnm
fc]_hm_^ nb_l_oh^_l [cf ni jlipc^_ nb_ chn_h^_^ _r]fomcpcns) ]igj_ncnilm il inb_l nbcl^ j[lnc_m qiof^ b[p_ nb_
l__^ig ni m__e l_aof[nils [jjlip[f i ) [h^ ni g[le_n) jli^o]nm c^_hnc][f ni iolm [h^ q_ g[s _ l_kocl_^ ni ]_[m_
^_p_fijg_hn [h^ ]igg_l]c[fct[ncih i ]_ln[ch i iol ^loa ][h^c^[n_m+ =hs i nb_ il_aicha ]iof^ b[p_ [ g[n_lc[f
[^p_lm_ _ _]n ih iol ]igj_ncncp_ jimcncih) omch_mm) ch[h]c[f ]ih^cncihm) l_mofnm i ij_l[ncihm) [h^ jlimj_]nm+

Iil_ip_l) ^cmjon_m g[s [lcm_ l_a[l^cha chn_ff_]no[f jlij_lns mo d_]n ni [ fc]_hmcha [al__g_hn) ch]fo^cha on hin
fcgcn_^ ni nb_ iffiqcha7

§ nb_ m]ij_ i lcabnm al[hn_^ oh^_l nb_ fc]_hm_ [al__g_hn [h^ inb_l chn_ljl_n[ncih*l_f[n_^ cmmo_m8
§ qb_nb_l [h^ nb_ _rn_hn ni qbc]b iol n_]bhifias [h^ jli]_mm_m ch lcha_) gcm[jjlijlc[n_ il inb_lqcm_ pcif[n_
chn_ff_]no[f jlij_lns i nb_ fc]_hmil nb[n cm hin mo d_]n ni nb_ fc]_hmcha [al__g_hn8

§ nb_ mo fc]_hmcha i j[n_hn [h^ inb_l lcabnm oh^_l iol ]iff[ il[ncp_ ^_p_fijg_hn l_f[ncihmbcjm8
§ iol ^cfca_h]_ i fca[ncihm oh^_l nb_ fc]_hm_ [al__g_hn [h^ qb[n []ncpcnc_m m[ncm s nbim_ ^cfca_h]_ i fca[ncihm8
§ nb_ chp_hnilmbcj [h^ iqh_lmbcj i chp_hncihm [h^ ehiq*biq l_mofncha lig nb_ dichn ]l_[ncih il om_ i
chn_ff_]no[f jlij_lns s iol fc]_hmilm [h^ om [h^ iol j[lnh_lm8

§ iol lcabn ni nl[hm _l il [mmcah nb_ fc]_hm_ [al__g_hn8 [h^
§ nb_ jlcilcns i chp_hncih i j[n_hn_^ n_]bhifias+

Pb_ [al__g_hnm oh^_l qbc]b q_ fc]_hm_ chn_ff_]no[f jlij_lns il n_]bhifias lig nbcl^ j[lnc_m [l_) [h^ onol_
[al__g_hnm [l_ fce_fs ni _) ]igjf_r) [h^ ]_ln[ch jlipcmcihm ch mo]b [al__g_hnm g[s _ mom]_jnc f_ ni gofncjf_
chn_ljl_n[ncihm+ Pb_ l_mifoncih i [hs ]ihnl[]n chn_ljl_n[ncih ^cm[al__g_hn nb[n g[s [lcm_ ]iof^ h[lliq qb[n q_
_fc_p_ ni _ nb_ m]ij_ i iol lcabnm ni nb_ l_f_p[hn chn_ff_]no[f jlij_lns il n_]bhifias) il cn ]iof^ ch]l_[m_ qb[n q_
_fc_p_ ni _ iol ch[h]c[f il inb_l i fca[ncihm oh^_l nb_ l_f_p[hn [al__g_hn) _cnb_l i qbc]b ]iof^ b[p_ [ g[n_lc[f

[^p_lm_ _ _]n ih iol omch_mm) ch[h]c[f ]ih^cncih) l_mofnm i ij_l[ncihm) [h^ jlimj_]nm+ Iil_ip_l) c ^cmjon_m ip_l
chn_ff_]no[f jlij_lns nb[n q_ b[p_ fc]_hm_^ jl_p_hn il cgj[cl iol [ cfcns ni g[chn[ch iol fc]_hmcha [ll[ha_g_hnm ih
]igg_l]c[ffs []]_jn[ f_ n_lgm) q_ g[s _ oh[ f_ ni mo]]_mm offs ^_p_fij [h^ ]igg_l]c[fct_ nb_ [ _]n_^ ^loa
][h^c^[n_m) qbc]b ]iof^ b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol omch_mm) ch[h]c[f ]ih^cncihm) l_mofnm i ij_l[ncihm)
[h^ jlimj_]nm+

Pb_m_ [h^ mcgcf[l cmmo_m g[s [lcm_ qcnb l_mj_]n ni iol ]iff[ il[ncih [al__g_hnm) mo]b [m nb_ >[s_l =al__g_hn [h^
nb_ Ni]b_ C_h_hn_]b =al__g_hn+ Pb_ >[s_l =al__g_hn [h^ nb_ Ni]b_ C_h_hn_]b =al__g_hn [l_ nqi i iol e_s
]iff[ il[ncihm) [h^ nb_l_ cm hi [mmol[h]_ nb[n nb_m_ ]iff[ il[ncihm qcff ]ihncho_ j[mn nb_cl ]oll_hn n_lgm) ih
[pil[ f_ n_lgm il [n [ff) il nb[n [n [hs ncg_ qbcf_ nb_ ]iff[ il[ncihm [l_ ch _ _]n nb_ j[lnc_m qcff ij_l[n_ oh^_l nb_
[al__g_hnm qcnbion ^cmjon_m+

BVTL VM V PU LSSL HS W VWL OH ILLU HUK PU OL M L TH IL KP V L LK O V NO NV L UTLU
M UKLK W VN HT HUK O TH IL IQL V MLKL HS LN SH PVU O H dTH O PUe PNO L HPU
LWV PUN LX P LTLU HUK H W LML LU L MV D B IH LK VTWHUPL HUK VTWSPHU L P O O LN SH PVU

TH SPTP V L S P L PNO HUK V HIPSP V VU H P O UVU D B THU MH L

 

./6



Kol chn_ff_]no[f jlij_lns lcabnm g[s _ mo d_]n ni [ l_m_lp[ncih i lcabnm s ih_ il gil_ nbcl^ j[lnc_m+ Bil _r[gjf_)
]_ln[ch chn_ff_]no[f jlij_lns lcabnm nb[n q_ b[p_ fc]_hm_^) il g[s ch nb_ onol_ fc]_hm_) b[p_ __h a_h_l[n_^
nblioab nb_ om_ i Q+O+ aip_lhg_hn oh^cha+ =m [ l_mofn) nb_ Q+O+ aip_lhg_hn g[s b[p_ ]_ln[ch lcabnm ni
chn_ff_]no[f jlij_lns _g i^c_^ ch iol ]oll_hn il onol_ jli]_mm_m [h^ l_f[n_^ jli^o]nm [h^ m_lpc]_m+ Pb_m_ Q+O+
aip_lhg_hn lcabnm ch]fo^_ [ hih*_r]fomcp_) hih*nl[hm _l[ f_) cll_pi][ f_ qilf^qc^_ fc]_hm_ ni om_ chp_hncihm il
[hs aip_lhg_hn[f joljim_+ Eh [^^cncih) nb_ Q+O+ aip_lhg_hn b[m nb_ lcabn) oh^_l ]_ln[ch fcgcn_^ ]cl]ogmn[h]_m) ni
l_kocl_ nb_ fc]_hmil ni al[hn _r]fomcp_) j[lnc[ffs _r]fomcp_) il hih*_r]fomcp_ fc]_hm_m ni [hs i nb_m_ chp_hncihm ni [
nbcl^ j[lns c nb_ Q+O+ aip_lhg_hn ^_n_lgch_m nb[n %.& [^_ko[n_ mn_jm b[p_ hin __h n[e_h ni ]igg_l]c[fct_ nb_
chp_hncih [h^ []bc_p_ jl[]nc][f [jjfc][ncih i nb_ aip_lhg_hn* oh^_^ n_]bhifias) %/& aip_lhg_hn []ncih cm
h_]_mm[ls ni g__n jo fc] b_[fnb il m[ _ns h__^m) %0& aip_lhg_hn []ncih cm h_]_mm[ls ni g__n l_kocl_g_hnm il
jo fc] om_ oh^_l _^_l[f l_aof[ncihm il %1& q_ b[p_ [cf_^ ni g__n l_kocl_g_hnm i _^_l[f l_aof[ncihm %[fmi
]iff_]ncp_fs l_ _ll_^ ni [m g[l]b*ch lcabnm &+

Pb_ Q+O+ aip_lhg_hn [fmi b[m nb_ lcabn ni n[e_ ncnf_ ni nb_m_ chp_hncihm c q_ il iol fc]_hmilm [cf ni ^cm]fim_ nb_
chp_hncih ni nb_ aip_lhg_hn il [cf ni cf_ [h [jjfc][ncih ni l_acmn_l nb_ chn_ff_]no[f jlij_lns qcnbch mj_]c c_^ ncg_
fcgcnm+ Pb_m_ lcabnm g[s j_lgcn nb_ Q+O+ aip_lhg_hn ni ^cm]fim_ iol ]ih c^_hnc[f ch ilg[ncih ni nbcl^ j[lnc_m+ Eh
[^^cncih) iol lcabnm ch mo]b chp_hncihm g[s _ mo d_]n ni l_kocl_g_hnm ni g[ho []nol_ jli^o]nm _g i^scha mo]b
chp_hncihm ch nb_ Qhcn_^ On[n_m+ Ehn_ff_]no[f jlij_lns a_h_l[n_^ oh^_l [ aip_lhg_hn* oh^_^ jlial[g cm [fmi mo d_]n
ni ]_ln[ch l_jilncha l_kocl_g_hnm) ]igjfc[h]_ qcnb qbc]b g[s l_kocl_ om ni _rj_h^ mo mn[hnc[f l_miol]_m+

=hs _r_l]cm_ s nb_ Q+O+ aip_lhg_hn i mo]b lcabnm ]iof^ b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol ]igj_ncncp_
jimcncih) omch_mm) l_mofnm i ij_l[ncihm) ch[h]c[f ]ih^cncih) [h^ jlimj_]nm+

9M V HKLTH R HUK HKL UHTL H L UV HKLX H LS W V L LK OLU L TH UV IL HISL V I PSK UHTL
L VNUP PVU PU V TH RL VM PU L L HUK V I PUL TH IL HK L LS HMML LK

Kol l_acmn_l_^ il ohl_acmn_l_^ nl[^_g[lem il nl[^_ h[g_m g[s _ ]b[ff_ha_^) ch lcha_^) ]cl]ogp_hn_^) ^_]f[l_^
a_h_lc]) il ^_n_lgch_^ ni _ ch lchacha ih inb_l g[lem+ S_ g[s hin _ [ f_ ni jlin_]n iol lcabnm ni nb_m_
nl[^_g[lem [h^ nl[^_ h[g_m) qbc]b q_ h__^ ni ocf^ h[g_ l_]iahcncih [giha jin_hnc[f ]iff[ il[nilm il ]omnig_lm
ch iol g[le_nm i chn_l_mn+ =n ncg_m) ]igj_ncnilm g[s [^ijn nl[^_ h[g_m il nl[^_g[lem mcgcf[l ni iolm) nb_l_ s
cgj_^cha iol [ cfcns ni ocf^ l[h^ c^_hncns [h^ jimmc fs f_[^cha ni g[le_n ]ih omcih+ Eh [^^cncih) nb_l_ ]iof^ _
jin_hnc[f nl[^_ h[g_ il nl[^_g[le ch lcha_g_hn ]f[cgm lioabn s iqh_lm i inb_l nl[^_g[lem il nl[^_g[lem nb[n
ch]iljil[n_ p[lc[ncihm i iol l_acmn_l_^ il ohl_acmn_l_^ nl[^_g[lem il nl[^_ h[g_m+ Kp_l nb_ fiha n_lg) c q_ [l_
oh[ f_ ni _mn[ fcmb h[g_ l_]iahcncih [m_^ ih iol nl[^_g[lem [h^ nl[^_ h[g_m) nb_h q_ g[s hin _ [ f_ ni
]igj_n_ _ _]ncp_fs [h^ iol omch_mm g[s _ [^p_lm_fs [ _]n_^+ Kol _ ilnm ni _h il]_ il jlin_]n iol jlijlc_n[ls
lcabnm l_f[n_^ ni iol chn_ff_]no[f jlij_lns g[s _ ch_ _]ncp_ [h^ ]iof^ l_mofn ch mo mn[hnc[f ]imnm [h^ ^cp_lmcih i
l_miol]_m [h^ ]iof^ [^p_lm_fs [ _]n iol omch_mm) ch[h]c[f ]ih^cncih) l_mofnm i ij_l[ncihm) [h^ jlimj_]nm+

H IAI H;B7J;: JE 79GK I J EDI

FL TH UV LHSPaL HSS VM OL HU P PWH LK V VTL HUK ILULMP VM V 1 X P P PVU

Pb_ _h_ cnm q_ _rj_]n ni []bc_p_ [m [ l_mofn i iol []kocmcncihm i ?s]fc][ [h^ R[f_h]_ ch I[s /-/0 [h^ [hs onol_
[]kocmcncihm qcff ^_j_h^) ch j[ln) ih iol [ cfcns ni l_[fct_ [hnc]cj[n_^ aliqnb ijjilnohcnc_m [h^ ]imn msh_lac_m+ Kol
mo]]_mm ch l_[fctcha nb_m_ aliqnb ijjilnohcnc_m [h^ ]imn msh_lac_m) [h^ nb_ ncgcha i nbcm l_[fct[ncih) ^_j_h^m ih
nb_ mo]]_mm of chn_al[ncih i ?s]fc][ m [h^ R[f_h]_ m) [h^ [hs onol_ []kocmcncih n[la_nm ) omch_mm [h^ ij_l[ncihm
qcnb iol omch_mm [h^ ij_l[ncihm+ Ap_h c q_ [l_ [ f_ ni chn_al[n_ iol omch_mm qcnb ?s]fc][ m [h^ R[f_h]_ m
omch_mm_m mo]]_mm offs) nbcm chn_al[ncih g[s hin l_mofn ch nb_ l_[fct[ncih i nb_ ion]ig_m [h^ _h_ cnm) aliqnb

ijjilnohcnc_m [h^ ]imn msh_lac_m q_ ]oll_hnfs _rj_]n qcnbch nb_ [hnc]cj[n_^ ncg_ l[g_ il [n [ff+ Iil_ip_l) q_ b[p_
ch]oll_^) [h^ [hnc]cj[n_ nb[n q_ qcff ch]ol [^^cncih[f mo mn[hnc[f _rj_hm_m ch ]ihh_]ncih qcnb nb_ chn_al[ncih i
?s]fc][ m [h^ R[f_h]_ m omch_mm_m qcnb iol omch_mm+ Sbcf_ q_ [hnc]cj[n_ nb[n ]_ln[ch _rj_hm_m qcff _ ch]oll_^)
mo]b _rj_hm_m [l_ ^c c]ofn ni _mncg[n_ []]ol[n_fs) [h^ g[s _r]__^ ]oll_hn _mncg[n_m+

=]]il^chafs) nb_ ion]ig_m [h^ _h_ cnm lig iol []kocmcncihm i ?s]fc][ [h^ R[f_h]_ g[s _ i m_n s ]imnm
ch]oll_^ il ^_f[sm ch chn_al[ncha nb_ ]igj[hc_m) qbc]b ]iof^ ][om_ nb_ ion]ig_m [h^ _h_ cnm q_ [hnc]cj[n_ ni _
ch[]]ol[n_ il hin l_[fct_^+
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OHUNL H L MS H PVU V SK L S PU PNUPMP HU MV LPNU LU NHPU HUK SV L HUK HMML V
I PUL L S

>_][om_ nb_ l_mofnm i inb ?s]fc][ [h^ R[f_h]_ [l_ l_jiln_^ ch ?[h[^c[h ^iff[lm) qbc]b q_ nb_h nl[hmf[n_ ni Q+O+
^iff[lm il ch]fomcih ch iol ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm) q_ [l_ _rjim_^ ni gil_ mcahc c][hn ]oll_h]s
nl[hmf[ncih lcme [m [ l_mofn i nb_ []kocmcncihm+ =m [ l_mofn) ]b[ha_m _nq__h nb_ il_cah _r]b[ha_ l[n_m) ch j[lnc]of[l
nb_ ?[h[^c[h ^iff[l [h^ nb_ Q+O+ ^iff[l) [ _]n nb_ [giohnm q_ l_]il^ il iol il_cah [mm_nm) fc[ cfcnc_m) l_p_ho_m [h^
_rj_hm_m) [h^ ]iof^ b[p_ [ h_a[ncp_ _ _]n ih iol ch[h]c[f l_mofnm+ S_ ]oll_hnfs ^i hin _hn_l chni b_^acha
[ll[ha_g_hnm ni gchcgct_ nb_ cgj[]n i il_cah ]oll_h]s fo]no[ncihm+

H IAI H;B7J;: JE =EL;HDC;DJ H;=KB7J ED

LU PM L L LP L 641 V V OL LN SH V HWW V HS MV HU VM V K N HUKPKH L L PSS IL IQL V
VUNVPUN LN SH V VISPNH PVU HUK V OL VUKP PVU OH TH L S PU PNUPMP HU HKKP PVUHS L WLU L H

LSS H OL WV LU PHS L HSS V TH RL P OK H HS VM HU HWW V LK W VK PM UHU P PWH LK HML P L H L
KP V L LK

Ap_h c nb_ B = il [ ]igj[l[ f_ il_cah l_aof[nils [onbilcns [jjlip_m [hs i iol ^loa ][h^c^[n_m) nb_
g[ho []nolcha jli]_mm_m) f[ _fcha) j[]e[acha) ^cmnlc oncih) [^p_lm_ _p_hn l_jilncha) mnil[a_) [^p_lncmcha)
jligincih) [h^ l_]il^e__jcha il nb_ jli^o]n qcff _ mo d_]n ni _rn_hmcp_ [h^ ihaicha l_aof[nils l_kocl_g_hnm+
Pb_m_ l_kocl_g_hnm [fmi ch]fo^_ mo gcmmcih i m[ _ns [h^ inb_l jimn*g[le_ncha ch ilg[ncih [h^ l_jilnm)
_mn[ fcmbg_hn l_acmnl[ncih [h^ fcmncha) [m q_ff [m ]ihncho_^ ]igjfc[h]_ qcnb ]CILm il g[ho []nolcha jli]_mm_m
[h^ C?Lm il [hs ]fchc][f nlc[fm nb[n q_ ]ih^o]n jimn*[jjlip[f+ =hs l_aof[nils [jjlip[fm nb[n q_ l_]_cp_ il iol ^loa
][h^c^[n_m g[s [fmi _ mo d_]n ni fcgcn[ncihm ih nb_ [jjlip_^ ch^c][n_^ om_m il qbc]b nb_ jli^o]n g[s _
g[le_n_^ il ni nb_ ]ih^cncihm i [jjlip[f) il nb_s g[s ]ihn[ch l_kocl_g_hnm il jin_hnc[ffs ]imnfs jimn*g[le_ncha
mno^c_m [h^ molp_cff[h]_ ni gihcnil nb_ m[ _ns [h^ _ c][]s i nb_ ^loa jli^o]n+

=hs [cfol_ ni ]igjfs qcnb l_aof[nils l_kocl_g_hnm) il [hs ^cm]ip_ls i jl_pciomfs ohehiqh jli f_gm qcnb [ ^loa
jli^o]n ch]fo^cha [^p_lm_ _p_hnm i oh[hnc]cj[n_^ m_p_lcns il l_ko_h]s il qcnb iol nbcl^*j[lns g[ho []nol_lm
il g[ho []nolcha jli]_mm_m) g[s l_mofn ch) [giha inb_l nbcham7

§ l_mnlc]ncihm ih nb_ g[le_ncha il g[ho []nolcha i nb_ ^loa jli^o]n) qcnb^l[q[f i nb_ jli^o]n lig nb_ g[le_n)
il pifohn[ls il g[h^[nils jli^o]n l_][ffm8

§ ]fchc][f nlc[f bif^m8
§ ch_m) q[lhcha f_nn_lm il inb_l l_aof[nils _h il]_g_hn []ncih8
§ l_ om[f s nb_ B = ni [jjlip_ j_h^cha [jjfc][ncihm il mojjf_g_hnm ni [jjlip_^ [jjfc][ncihm cf_^ s om8
§ jli^o]n m_ctol_ il ^_n_hncih) il l_ om[f ni j_lgcn nb_ cgjiln il _rjiln i ^loa jli^o]nm8 [h^
§ chdoh]ncihm il nb_ cgjimcncih i ]cpcf il ]lcgch[f j_h[fnc_m+

Pb_ i]]oll_h]_ i [hs i nb_ il_aicha []ncihm ]iof^ g[n_lc[ffs [h^ [^p_lm_fs [ _]n iol l_jon[ncih) omch_mm)
l_mofnm i ij_l[ncih) [h^ jlimj_]nm+

COV NO L OH L ILLU N HU LK V WOHU K N KL PNUH PVU MV L HPU VM V K N HUKPKH L L
TH IL U L M S V UHISL V THPU HPU OL ILULMP H V PH LK P O O H KL PNUH PVU
PU S KPUN OL WV LU PHS MV TH RL L S P P

=m j[ln i iol omch_mm mnl[n_as) q_ b[p_ mioabn iljb[h ^loa ^_mcah[ncih il ]_ln[ch i iol ^loa ][h^c^[n_m [h^
g[s ^i mi il inb_l ^loa ][h^c^[n_m ch nb_ onol_+ N_aof[nils [onbilcnc_m ch mig_ dolcm^c]ncihm) ch]fo^cha nb_ Qhcn_^
On[n_m [h^ Aolij_) g[s ^_mcah[n_ ^loam il l_f[ncp_fs mg[ff j[nc_hn jijof[ncihm [m iljb[h ^loam+ Pb_ B = g[s
^_mcah[n_ [ ^loa [m [h iljb[h ^loa c cn cm chn_h^_^ ni nl_[n [ l[l_ ^cm_[m_ il ]ih^cncih+ Eh nb_ Qhcn_^ On[n_m) iljb[h
^loa ^_mcah[ncih _hncnf_m [ j[lns ni ch[h]c[f ch]_hncp_m mo]b [m ijjilnohcnc_m il al[hn oh^cha niq[l^m ]fchc][f nlc[f
]imnm) n[r [^p[hn[a_m [h^ om_l* __ q[cp_lm+

Ocgcf[lfs ch Aolij_) nb_ Aolij_[h ?iggcmmcih) ojih nb_ l_]igg_h^[ncih i nb_ AI=m ?iggcnn__ il Kljb[h
I_^c]ch[f Lli^o]nm) al[hnm iljb[h ^loa ^_mcah[ncih il ^loam chn_h^_^ il nb_ ^c[ahimcm) jl_p_hncih) il nl_[ng_hn i
[ fc _*nbl_[n_hcha) m_lciomfs ^_ cfcn[ncha il m_lciom [h^ ]blihc] ]ih^cncih qb_h) qcnbion ch]_hncp_m) cn cm ohfce_fs nb[n
m[f_m i nb_ ^loa ch Aolij_ qiof^ _ mo c]c_hn ni domnc s nb_ h_]_mm[ls chp_mng_hn ch ^_p_fijcha nb_ ^loa+ Eh Aolij_)
iljb[h ^loa ^_mcah[ncih _hncnf_m [ j[lns ni ch[h]c[f ch]_hncp_m mo]b [m l_^o]ncih i __m il __ q[cp_lm+ S_ b[p_
l_]_cp_^ iljb[h ^loa ^_mcah[ncih lig nb_ B = [h^ Aolij_[h ?iggcmmcih il NA?*155. il nb_ jin_hnc[f
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nl_[ng_hn i B=L [h^ NA?*661 il nb_ jin_hnc[f nl_[ng_hn i ??I) on q_ g[s _ ohmo]]_mm of qcnb l_mj_]n ni
inb_l ^loa ][h^c^[n_m ch nb_ onol_+

C_h_l[ffs) c [ ^loa qcnb [h iljb[h ^loa ^_mcah[ncih mo m_ko_hnfs l_]_cp_m nb_ clmn g[le_ncha [jjlip[f il nb_
ch^c][ncih il qbc]b cn b[m mo]b ^_mcah[ncih) nb_ ^loa cm _hncnf_^ ni [ j_lci^ i g[le_ncha _r]fomcpcns) qbc]b jl_]fo^_m
nb_ B = il nb_ AI= lig [jjlipcha [hinb_l g[le_ncha [jjfc][ncih il nb_ m[g_ ^loa [h^ ch^c][ncih il nb[n ncg_
j_lci^) _r]_jn ch fcgcn_^ ]cl]ogmn[h]_m+ Pb_ [jjfc][ f_ j_lci^ cm m_p_h s_[lm ch nb_ Qhcn_^ On[n_m [h^ n_h s_[lm ch
Aolij_+ Pb_ Aolij_[h _r]fomcpcns j_lci^ ][h _ l_^o]_^ ni mcr s_[lm c [ ^loa hi fiha_l g__nm nb_ ]lcn_lc[ il
iljb[h ^loa ^_mcah[ncih il c nb_ ^loa cm mo c]c_hnfs jli cn[ f_ mi nb[n g[le_n _r]fomcpcns cm hi fiha_l domnc c_^+
Ap_h c q_ i n[ch iljb[h ^loa _r]fomcpcns il [ ^loa) nb[n _r]fomcpcns g[s hin _ _]ncp_fs jlin_]n nb_ ^loa lig
]igj_ncncih _][om_ ^c _l_hn ^loam ][h _ [jjlip_^ il nb_ m[g_ ]ih^cncih+ Ap_h [ n_l [h iljb[h ^loa cm
[jjlip_^) nb_ B = ][h mo m_ko_hnfs [jjlip_ [ ^c _l_hn ^loa il nb_ m[g_ ]ih^cncih c nb_ B = ]ih]fo^_m nb[n nb_
f[n_l ^loa cm ]fchc][ffs moj_lcil ch nb[n cn cm mbiqh ni _ m[ _l) gil_ _ _]ncp_) il g[e_m [ g[dil ]ihnlc oncih ni j[nc_hn
][l_+ Eh [^^cncih) [ ^_mcah[n_^ iljb[h ^loa g[s hin l_]_cp_ iljb[h ^loa _r]fomcpcns c cn cm [jjlip_^ il [ om_ nb[n cm
li[^_l nb[h nb_ ch^c][ncih il qbc]b cn l_]_cp_^ iljb[h ^_mcah[ncih+ Iil_ip_l) iljb[h ^loa _r]fomcp_ g[le_ncha

lcabnm ch nb_ Qhcn_^ On[n_m g[s _ fimn c nb_ B = f[n_l ^_n_lgch_m nb[n nb_ l_ko_mn il ^_mcah[ncih q[m g[n_lc[ffs
^_ _]ncp_ il c nb_ g[ho []nol_l cm oh[ f_ ni [mmol_ mo c]c_hn ko[hncns i nb_ ^loa ni g__n nb_ h__^m i j[nc_hnm qcnb
nb_ l[l_ ^cm_[m_ il ]ih^cncih il c [hinb_l ^loa qcnb nb_ m[g_ []ncp_ j[ln i nb_ gif_]of_ cm ^_n_lgch_^ ni _ m[ _l)
gil_ _ _]ncp_) il l_jl_m_hnm [ g[dil ]ihnlc oncih ni j[nc_hn ][l_+ Kljb[h ^loa ^_mcah[ncih h_cnb_l mbiln_hm nb_
^_p_fijg_hn ncg_ il l_aof[nils l_pc_q ncg_ i [ ^loa) hil acp_m nb_ ^loa [hs [^p[hn[a_ ch nb_ l_aof[nils l_pc_q il
[jjlip[f jli]_mm+ Sbcf_ q_ g[s m__e iljb[h ^loa ^_mcah[ncih il iol ^loa ][h^c^[n_m) q_ g[s h_p_l l_]_cp_ mo]b
^_mcah[ncihm+ Ap_h c q_ ^i l_]_cp_ mo]b ^_mcah[ncihm) nb_l_ cm hi ao[l[hn__ nb[n q_ qcff _hdis nb_ _h_ cnm i nbim_
^_mcah[ncihm+

I HPUPUN HUK THPU HPUPUN LN SH V HWW V HS VM V K N HUKPKH L PU VUL Q P KP PVU KVL UV TLHU
OH L PSS IL L M S PU VI HPUPUN LN SH V HWW V HS VM V K N HUKPKH L PU V OL Q P KP PVU

S_ g[s mo gcn g[le_ncha [jjfc][ncihm ch ]iohnlc_m inb_l nb[h nb_ Qhcn_^ On[n_m+ N_aof[nils [onbilcnc_m ch
dolcm^c]ncihm ionmc^_ i nb_ Qhcn_^ On[n_m b[p_ l_kocl_g_hnm il [jjlip[f i ^loa ][h^c^[n_m qcnb qbc]b q_ gomn
]igjfs jlcil ni g[le_ncha ch nbim_ dolcm^c]ncihm+ Bil _r[gjf_) iol nlc[fm ni ^[n_ b[p_ ]ihmcmn_^ i mg[ff j[nc_hn
jijof[ncihm [h^ mig_ chn_lh[ncih[f l_aof[nils cfcham g[s l_kocl_ f[la_l j[nc_hn jijof[ncihm il [^^cncih[f
hih]fchc][f mno^c_m il ]fchc][f nlc[fm+

K n[chcha il_cah l_aof[nils [jjlip[fm [h^ ]igjfc[h]_ qcnb il_cah l_aof[nils l_kocl_g_hnm ]iof^ l_mofn ch
mcahc c][hn ^_f[sm) ^c c]ofnc_m) [h^ ]imnm il om [h^ ]iof^ ^_f[s il jl_p_hn nb_ chnli^o]ncih i iol jli^o]nm ch ]_ln[ch
]iohnlc_m+ E q_ [cf ni ]igjfs qcnb nb_ l_aof[nils l_kocl_g_hnm ch chn_lh[ncih[f g[le_nm [h^,il [cf ni l_]_cp_
[jjfc][ f_ g[le_ncha [jjlip[fm) iol n[la_n g[le_n qcff _ l_^o]_^ [h^ iol [ cfcns ni l_[fct_ nb_ off g[le_n jin_hnc[f
i iol ^loa ][h^c^[n_m qcff _ b[lg_^+

K n[chcha [h^ g[chn[chcha l_aof[nils [jjlip[f i iol ^loa ][h^c^[n_m ch ih_ dolcm^c]ncih ^i_m hin ao[l[hn__ nb[n q_
qcff _ [ f_ ni i n[ch il g[chn[ch l_aof[nils [jjlip[f ch [hs inb_l dolcm^c]ncih) [fnbioab [ [cfol_ il ^_f[s ch i n[chcha
l_aof[nils [jjlip[f ch ih_ dolcm^c]ncih g[s b[p_ [ h_a[ncp_ _ _]n ih nb_ l_aof[nils [jjlip[f jli]_mm ch inb_lm+ Bil
_r[gjf_) _p_h c nb_ B = al[hnm g[le_ncha [jjlip[f i [ ^loa ][h^c^[n_) ]igj[l[ f_ l_aof[nils [onbilcnc_m ch
il_cah dolcm^c]ncihm gomn [fmi [jjlip_ nb_ g[ho []nolcha) g[le_ncha) [h^ jligincih i nb_ ^loa ][h^c^[n_ ch nbim_
]iohnlc_m+ =jjlip[f jli]_^ol_m p[ls [giha dolcm^c]ncihm [h^ ][h chpifp_ l_kocl_g_hnm [h^ [^gchcmnl[ncp_ l_pc_q
j_lci^m ^c _l_hn lig) [h^ al_[n_l nb[h) nbim_ ch nb_ Qhcn_^ On[n_m+ Pb_m_ g[s ch]fo^_ [^^cncih[f hih]fchc][f
mno^c_m [h^ ]fchc][f nlc[fm mch]_ ]fchc][f nlc[fm ]ih^o]n_^ ch ih_ dolcm^c]ncih g[s hin _ []]_jn_^ s l_aof[nils
[onbilcnc_m ch inb_l dolcm^c]ncihm+ Eh mbiln) nb_ il_cah l_aof[nils [jjlip[f jli]_mm chpifp_m [ff i nb_ lcmem [mmi]c[n_^
qcnb B = [jjlip[f+ Eh g[hs dolcm^c]ncihm ionmc^_ nb_ Qhcn_^ On[n_m) [ ^loa ][h^c^[n_ gomn _ [jjlip_^ il
l_cg olm_g_hn _ il_ cn ][h _ [jjlip_^ il m[f_ ch nb[n dolcm^c]ncih+ Eh mig_ ][m_m) nb_ jlc]_ nb[n q_ g[s chn_h^ ni
]b[la_ il iol ^loa jli^o]nm qcff [fmi _ mo d_]n ni l_aof[nils [jjlip[f+

1 L L WHUK V VWL H PVU V PKL OL DUP LK B H L L PSS IL L WV LK V H PV P R LSH LK V OL
NSVIHS LN SH V LU P VUTLU

S_ b[p_ _rj[h^_^ iol ij_l[ncihm chni ?[h[^[ [h^ om_ m_lpc]_ jlipc^_lm ch g[hs l_acihm ionmc^_ nb_ Q+O+ [h^
_rj_]n iol il_cah []ncpcnc_m ni ch]l_[m_ ch nb_ onol_+ E q_ ]ihncho_ _rj[h^cha iol ij_l[ncihm ionmc^_ i nb_ Qhcn_^
On[n_m) q_ gomn ^_^c][n_ [^^cncih[f l_miol]_m ni ]igjfs qcnb Q+O+ f[qm aip_lhcha []ncpcnc_m ch inb_l ]iohnlc_m) [m
q_ff [m hog_liom f[qm [h^ l_aof[ncihm ch _[]b dolcm^c]ncih ch qbc]b q_ jf[h ni ij_l[n_) mo]b [m nb_ Q+O+ Bil_cah
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?illojn Ll[]nc]_m =]n %B?L=& [h^ Q+O+ [h^ il_cah [hnc*gih_s f[oh^_lcha) _rjiln ]ihnlif) m[h]ncihm) [h^ inb_l
nl[^_ f[qm [h^ l_aof[ncihm %]iff_]ncp_fs) Pl[^_ H[qm&+

?igjfc[h]_ qcnb nb_ B?L= cm _rj_hmcp_ [h^ ^c c]ofn) j[lnc]of[lfs ch ]iohnlc_m ch qbc]b ]illojncih cm [ l_]iahct_^
jli f_g+ Eh [^^cncih) nb_ B?L= jl_m_hnm j[lnc]of[l ]b[ff_ha_m ch nb_ jb[lg[]_onc][f ch^omnls) _][om_) ch g[hs
]iohnlc_m) bimjcn[fm [l_ ij_l[n_^ s nb_ aip_lhg_hn) [h^ ^i]nilm [h^ inb_l bimjcn[f _gjfis__m [l_ ]ihmc^_l_^
il_cah i c]c[fm+ ?_ln[ch j[sg_hnm ni bimjcn[fm ch ]ihh_]ncih qcnb ]fchc][f nlc[fm [h^ inb_l qile b[p_ __h ^__g_^ ni
_ cgjlij_l j[sg_hnm ni aip_lhg_hn i c]c[fm [h^ b[p_ f_^ ni B?L= _h il]_g_hn []ncihm+

Rcif[ncihm i Pl[^_ H[qm ][h l_mofn ch mo mn[hnc[f ]ihm_ko_h]_m+ S_ b[p_ ^cl_]n il ch^cl_]n chn_l[]ncihm qcnb i c]c[fm
[h^ _gjfis__m i aip_lhg_hn[f [a_h]c_m il aip_lhg_hn*[ cfc[n_^ bimjcn[fm) ohcp_lmcnc_m il inb_l ila[hct[ncihm+ S_
jf[h ni _ha[a_ nbcl^ j[lnc_m il ]fchc][f nlc[fm [h^,il ni i n[ch h_]_mm[ls j_lgcnm) fc]_hm_m) j[n_hn l_acmnl[ncihm) [h^
inb_l l_aof[nils [jjlip[fm [h^ q_ ][h _ b_f^ fc[ f_ il nb_ ]illojn il inb_l cff_a[f []ncpcnc_m i iol j_lmihh_f)
[a_hnm) il j[lnh_lm) _p_h c q_ ^i hin _rjfc]cnfs [onbilct_ il b[p_ jlcil ehiqf_^a_ i mo]b []ncpcnc_m+

?b[hacha) ch]ihmcmn_hn) il ]ih fc]ncha f[qm) lof_m [h^ l_aof[ncihm aip_lhcha chn_lh[ncih[f omch_mm jl[]nc]_m) [h^
[g caocnc_m ch nb_cl chn_ljl_n[ncih [h^ [jjfc][ncih) ]l_[n_ oh]_ln[chns [h^ ]b[ff_ha_m+ Pb_ [cfol_ ni ]igjfs qcnb [hs
mo]b f[qm il l_aof[ncihm g[s l_mofn ch mo mn[hnc[f ]cpcf [h^ ]lcgch[f j_h[fnc_m [h^ momj_hmcih il ^_ [lg_hn lig
aip_lhg_hn ]ihnl[]ncha+ Pb_ OA? [fmi g[s momj_h^ il [l cmmo_lm lig nl[^cha m_]olcnc_m ih Q+O+ _r]b[ha_m il
pcif[ncihm i nb_ B?L=m []]iohncha jlipcmcihm+

COV NO L OH L ILLU N HU LK W PV P L PL KL PNUH PVU MV L HPU K N HUKPKH L O KL PNUH PVU
TH UV SLHK V H MH L LN SH V L PL V LN SH V HWW V HS W V L HUK L TPNO UV L LP L O
KL PNUH PVU MV HKKP PVUHS K N HUKPKH L PU OL M L

E nb_ B = ^_n_lgch_m nb[n [ ^loa ][h^c^[n_ i _lm [ nl_[ng_hn il [ m_lciom ]ih^cncih [h^) c [jjlip_^) nb_ ^loa
jli^o]n qiof^ jlipc^_ [ mcahc c][hn cgjlip_g_hn ch m[ _ns il _ _]ncp_h_mm) nb_ B = g[s ^_mcah[n_ nb_ ^loa
][h^c^[n_ il jlcilcns l_pc_q+ Pb_ B = b[m li[^ ^cm]l_ncih qcnb l_mj_]n ni qb_nb_l il hin ni al[hn jlcilcns l_pc_q
mn[nom ni [ ^loa ][h^c^[n_) mi _p_h c q_ _fc_p_ [ j[lnc]of[l ^loa ][h^c^[n_ cm _fcac f_ il mo]b ^_mcah[ncih il
mn[nom) nb_ B = g[s ^_]c^_ hin ni al[hn cn+ Sbcf_ q_ b[p_ __h al[hn_^ jlcilcns l_pc_q ^_mcah[ncih il NA?*155. il
nb_ jin_hnc[f nl_[ng_hn i B=L) [ jlcilcns l_pc_q ^_mcah[ncih ^i_m hin h_]_mm[lcfs l_mofn ch [h _rj_^cn_^ l_aof[nils
l_pc_q il l_aof[nils [jjlip[f jli]_mm il h_]_mm[lcfs ]ih _l [hs [^p[hn[a_ qcnb l_mj_]n ni l_aof[nils [jjlip[f
]igj[l_^ ni ]ihp_hncih[f B = jli]_^ol_m+ N_]_cpcha jlcilcns l_pc_q lig nb_ B = ^i_m hin ao[l[hn__ l_aof[nils
[jjlip[f qcnbch nb_ mcr*gihnb l_pc_q ]s]f_ il [n [ff+ S_ g[s l_ko_mn jlcilcns l_pc_q il [^^cncih[f ^loa ][h^c^[n_m
lig ncg_ ni ncg_+

2 LHR O V NO OL HW KL PNUH PVU HUK MH H R KL PNUH PVU I OL 641 L LU PM N HU LK MV HU VM V
K N HUKPKH L TH UV SLHK V H MH L KL LSVWTLU LN SH V L PL V LN SH V HWW V HS W V L
HUK LH O KL PNUH PVU KVL UV PU LH L OL SPRLSPOVVK OH HU VM V K N HUKPKH L PSS L LP L
TH RL PUN HWW V HS PU OL DUP LK B H L

S_ g[s m__e [ l_[enblioab nb_l[js ^_mcah[ncih il mig_ i iol ^loa ][h^c^[n_m+ = l_[enblioab nb_l[js cm
^_ ch_^ [m [ ^loa nb[n cm chn_h^_^) [fih_ il ch ]ig ch[ncih qcnb ih_ il gil_ inb_l ^loam) ni nl_[n [ m_lciom il fc _*
nbl_[n_hcha ^cm_[m_ il ]ih^cncih) [h^ jl_fcgch[ls ]fchc][f _pc^_h]_ ch^c][n_m nb[n nb_ ^loa g[s ^_gihmnl[n_
mo mn[hnc[f cgjlip_g_hn ip_l _rcmncha nb_l[jc_m ih ih_ il gil_ ]fchc][ffs mcahc c][hn _h^jichnm) mo]b [m mo mn[hnc[f
nl_[ng_hn _ _]nm i m_lp_^ _[lfs ch ]fchc][f ^_p_fijg_hn+ Bil ^loam nb[n b[p_ __h ^_mcah[n_^ [m l_[enblioab
nb_l[jc_m) chn_l[]ncih [h^ ]iggohc][ncih _nq__h nb_ B = [h^ nb_ mjihmil i nb_ nlc[f ][h b_fj ni c^_hnc s nb_ gimn
_ c]c_hn j[nb il ]fchc][f ^_p_fijg_hn qbcf_ gchcgctcha nb_ hog _l i j[nc_hnm jf[]_^ ch ch_ _]ncp_ ]ihnlif l_acg_hm+
loam ^_mcah[n_^ [m l_[enblioab nb_l[jc_m s nb_ B = g[s [fmi _ _fcac f_ il jlcilcns l_pc_q [h^ []]_f_l[n_^

[jjlip[f+ _mcah[ncih [m [ l_[enblioab nb_l[js cm qcnbch nb_ ^cm]l_ncih i nb_ B =+ =]]il^chafs) _p_h c q_ _fc_p_
ih_ i iol ^loa ][h^c^[n_m g__nm nb_ ]lcn_lc[ il ^_mcah[ncih [m [ l_[enblioab nb_l[js) nb_ B = g[s ^cm[al__ [h^
chmn_[^ ^_n_lgch_ hin ni g[e_ mo]b ^_mcah[ncih+ Eh [hs _p_hn) nb_ l_]_cjn i [ l_[enblioab nb_l[js ^_mcah[ncih il
[ ^loa ][h^c^[n_ g[s hin l_mofn ch [ [mn_l ^_p_fijg_hn jli]_mm) l_pc_q il [jjlip[f ]igj[l_^ ni nb_l[jc_m
]ihmc^_l_^ il [jjlip[f oh^_l ]ihp_hncih[f B = jli]_^ol_m [h^ ^i_m hin [mmol_ ofncg[n_ [jjlip[f s nb_ B =+ Eh
[^^cncih) _p_h c ih_ il gil_ i iol ^loa ][h^c^[n_m ko[fc s [m l_[enblioab nb_l[jc_m) nb_ B = g[s f[n_l ^_]c^_
nb[n mo]b ^loa ][h^c^[n_m hi fiha_l g__n nb_ ]ih^cncihm il ko[fc c][ncih il ^_]c^_ nb[n nb_ ncg_ j_lci^ il B =
l_pc_q il [jjlip[f qcff hin _ mbiln_h_^+
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S_ g[s m__e [mn nl[]e ^_mcah[ncih il mig_ i iol ^loa ][h^c^[n_m lig ncg_ ni ncg_+ E [ ^loa ][h^c^[n_ cm
chn_h^_^ il nb_ nl_[ng_hn i [ m_lciom il fc _*nbl_[n_hcha ]ih^cncih [h^ nb_ ^loa ][h^c^[n_ ^_gihmnl[n_m nb_
jin_hnc[f ni [^^l_mm ohg_n g_^c][f h__^m il nbcm ]ih^cncih) nb_ ^loa mjihmil g[s [jjfs il [mn nl[]e ^_mcah[ncih+
Pb_ B = b[m li[^ ^cm]l_ncih qb_nb_l il hin ni al[hn nbcm ^_mcah[ncih) mi _p_h c q_ _fc_p_ [ j[lnc]of[l ^loa
][h^c^[n_ cm _fcac f_ il nbcm ^_mcah[ncih) q_ ][hhin _hmol_ nb[n nb_ B = qiof^ ^_]c^_ ni al[hn cn+ Ap_h c q_ ^i
l_]_cp_ [mn nl[]e ^_mcah[ncih) q_ g[s hin _rj_lc_h]_ [ [mn_l ^_p_fijg_hn jli]_mm) l_aof[nils l_pc_q il l_aof[nils
[jjlip[f ]igj[l_^ ni ]ihp_hncih[f B = jli]_^ol_m+ Pb_ B = g[s qcnb^l[q [mn nl[]e ^_mcah[ncih c cn _fc_p_m nb[n
nb_ ^_mcah[ncih cm hi fiha_l mojjiln_^ s ^[n[ lig iol ]fchc][f ^_p_fijg_hn jlial[g+ B[mn nl[]e ^_mcah[ncih [fih_
^i_m hin ao[l[hn__ ko[fc c][ncih il nb_ B =m jlcilcns l_pc_q jli]_^ol_m+

COL 641 1 HUK V OL LN SH V H OV P PL TH PTWSLTLU HKKP PVUHS LN SH PVU V L P PVU
VU OL KL LSVWTLU HUK VTTL PHSPaH PVU VM V K N HUKPKH L

Pb_ B =) inb_l [a_h]c_m [n inb nb_ _^_l[f [h^ mn[n_ f_p_f) [h^ Q+O+ ?ihal_mmcih[f ]iggcnn__m b[p_ _rjl_mm_^
chn_l_mn ch olnb_l l_aof[ncha nb_ mg[ff gif_]of_ jb[lg[]_onc][f ch^omnls) [m b[p_ nb_ AI= [h^ l_aof[nils
[onbilcnc_m ch inb_l ]iohnlc_m+ Oo]b []ncih g[s ^_f[s il jl_p_hn ]igg_l]c[fct[ncih i mig_ il [ff i iol ^loa
][h^c^[n_m+ =^p_lm_ ^_p_fijg_hnm ch ]fchc][f nlc[fm ]ih^o]n_^ s inb_lm g[s ][om_ nb_ B = il inb_l ip_lmcabn
i^c_m ni ]b[ha_ nb_ l_kocl_g_hnm il l_aof[nils [jjlip[f i [hs i iol ^loa ][h^c^[n_m+ Pb_m_ l_aof[nils l_pc_q

[a_h]c_m [h^ ]iggcnn__m) [h^ [hs h_q l_kocl_g_hnm il aoc^_fch_m nb_s jligofa[n_) g[s f_hanb_h nb_ l_aof[nils
l_pc_q jli]_mm) l_kocl_ om ni j_l ilg [^^cncih[f mno^c_m il nlc[fm) ch]l_[m_ iol ^_p_fijg_hn ]imnm) f_[^ ni ]b[ha_m
ch l_aof[nils jimcncihm [h^ chn_ljl_n[ncihm) ^_f[s il jl_p_hn l_aof[nils [jjlip[f [h^ ]igg_l]c[fct[ncih i iol ^loa
][h^c^[n_m) il f_[^ ni mcahc c][hn jimn*[jjlip[f fcgcn[ncihm il l_mnlc]ncihm+ =m q_ [^p[h]_ iol ^loa ][h^c^[n_m) q_
qcff _ l_kocl_^ ni ]ihmofn qcnb nb_m_ l_aof[nils [onbilcnc_m [h^ ]igjfs qcnb [jjfc][ f_ l_aof[nils l_kocl_g_hnm
[h^ aoc^_fch_m+ E q_ [cf ni ^i mi) q_ g[s _ l_kocl_^ ni ^_f[s il ^cm]ihncho_ ^_p_fijg_hn i mo]b ^loa
][h^c^[n_m+ Pb_m_ [^^cncih[f jli]_mm_m g[s l_mofn ch [ l_pc_q [h^ [jjlip[f jli]_mm nb[n cm fiha_l nb[h q_
inb_lqcm_ qiof^ b[p_ _rj_]n_^+ _f[sm [m [ l_mofn i [ gil_ mnlcha_hn il f_hanbc_l l_aof[nils [jjlip[f jli]_mm) il
olnb_l l_mnlc]ncihm ih nb_ ^_p_fijg_hn i iol ^loa ][h^c^[n_m) ]iof^ _ ]imnfs [h^ ]iof^ h_a[ncp_fs cgj[]n iol
[ cfcns ni ]igjf_n_ ]fchc][f nlc[fm [h^ ]igg_l]c[fct_ iol ]oll_hn [h^ onol_ ^loa ][h^c^[n_m ch [ ncg_fs g[hh_l) c [n
[ff+

8LHS O H L SLNP SH P L LMV T TLH L PU OL D B HUK HI VHK O H OHUNL PU OLHS O H L WLUKPUN HUK
WVSP TH OH L H TH L PHS HK L L LMML VU V I PUL L S VM VWL H PVU HUK W V WL

S_ ij_l[n_ ch [ bcabfs l_aof[n_^ ch^omnls) [h^ h_q f[qm [h^ l_aof[ncihm) il h_q chn_ljl_n[ncihm i f[qm [h^
l_aof[ncihm s l_aof[nils [onbilcnc_m il nb_ ]iolnm) l_f[n_^ ni b_[fnb][l_ [p[cf[ cfcns [h^ nb_ g_nbi^ i ^_fcp_ls i ) il
j[sg_hn il) b_[fnb][l_ jli^o]nm [h^ m_lpc]_m ]iof^ h_a[ncp_fs cgj[]n iol omch_mm+ Pb_ Q+O+ [h^ g[hs il_cah
dolcm^c]ncihm b[p_ _h[]n_^ il jlijim_^ f_acmf[ncp_ [h^ l_aof[nils ]b[ha_m [ _]ncha nb_ b_[fnb][l_ msmn_g nb[n ]iof^
cgj[]n iol ]fchc][f nlc[fm8 jl_p_hn il ^_f[s g[le_ncha [jjlip[f i iol ]oll_hn il onol_ ^loa ][h^c^[n_m8 l_mnlc]n il
l_aof[n_ jin_hnc[f jimn*[jjlip[f []ncpcnc_m8 [h^,il [ _]n iol [ cfcns ni jli cn[ fs m_ff [ ^loa jli^o]n il qbc]b q_
i n[ch g[le_ncha [jjlip[f+ Bil [hs i iol ^loa ][h^c^[n_m nb[n l_]_cp_ g[le_ncha [jjlip[f) mo]b f[qm [h^
l_aof[ncihm ]iof^ l_kocl_) il _r[gjf_) %c& ]b[ha_m ni iol g[ho []nolcha [ll[ha_g_hnm8 %cc& [^^cncihm il
gi^c c][ncihm ni ^loa jli^o]n f[ _fcha8 %ccc& nb_ l_][ff il ^cm]ihncho[ncih i iol ^loa jli^o]nm8 [h^,il %cp& [^^cncih[f
l_]il^*e__jcha [h^ ^[n[ nl[hm _l l_kocl_g_hnm+

Pb_l_ b[p_ __h) [h^ fce_fs qcff ]ihncho_ ni _) f_acmf[ncp_ [h^ l_aof[nils jlijim[fm [n nb_ Q+O+ _^_l[f [h^ mn[n_
f_p_fm [h^ [ li[^ ^cl_]n_^ [n ch]l_[mcha nb_ [p[cf[ cfcns i b_[fnb][l_ [h^ ]ihn[chcha il fiq_lcha b_[fnb][l_ ]imnm+
Bil _r[gjf_) nb_ = il^[ f_ ?[l_ =]n %=?=& mo mn[hnc[ffs ]b[ha_^ nb_ q[s b_[fnb][l_ cm ch[h]_^ s inb
aip_lhg_hn[f [h^ jlcp[n_ chmol_lm ch nb_ Q+O+) [h^ mcahc c][hnfs cgj[]n_^ nb_ jb[lg[]_onc][f ch^omnls+ Pb_ =?=)
[giha inb_l nbcham) %c& mo d_]n_^ cifiac][f jli^o]nm ni jin_hnc[f ]igj_ncncih s fiq_l*]imn cimcgcf[lm8 %cc&
[^^l_mm_^ [ h_q g_nbi^ifias s qbc]b l_ [n_m iq_^ s g[ho []nol_lm oh^_l nb_ I_^c][c^ loa N_ [n_ Llial[g
[l_ ][f]of[n_^ il ^loam nb[n [l_ chb[f_^) ch om_^) chmncff_^) cgjf[hn_^) il chd_]n_^8 %ccc& ch]l_[m_^ nb_ gchcgog
I_^c][c^ l_ [n_m iq_^ s g[ho []nol_lm oh^_l nb_ I_^c][c^ loa N_ [n_ Llial[g [h^ _rn_h^_^ nb_ l_ [n_
jlial[g ni ch^cpc^o[fm _hliff_^ ch I_^c][c^ g[h[a_^ ][l_ ila[hct[ncihm8 %cp& _mn[ fcmb_^ [hho[f __m [h^ n[r_m ih
g[ho []nol_lm i ]_ln[ch l[h^_^ jl_m]lcjncih ^loam8 [h^ %p& ]l_[n_^ [ h_q I_^c][l_ L[ln ]ip_l[a_ a[j ^cm]iohn
jlial[g) ch qbc]b g[ho []nol_lm gomn [al__ ni i _l mj_]c c_^ jichn*i *m[f_ ^cm]iohnm i h_ainc[n_^ jlc]_m i
[jjfc][ f_ l[h^ ^loam ni _fcac f_ _h_ c]c[lc_m ^olcha nb_cl ]ip_l[a_ a[j j_lci^ [m [ ]ih^cncih il nb_
g[ho []nol_l m ionj[nc_hn ^loam ni _ ]ip_l_^ oh^_l I_^c][l_ L[ln + Och]_ nb_ =?= q[m _h[]n_^) nb_l_ ]ihncho_
ni _ ]b[ha_m ni ]_ln[ch [mj_]nm i nb_ f[q s ?ihal_mm) Ar_]oncp_ Kl^_l [h^ ]ioln ^_]cmcihm
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Pb_l_ [fmi b[p_ __h Q+O+ ?ihal_mmcih[f chkoclc_m [h^ jlijim_^ _^_l[f [h^ mn[n_ f_acmf[ncih ^_mcah_^ ni) [giha
inb_l nbcham) %c& lcha gil_ nl[hmj[l_h]s ni ^loa jlc]cha) ch]fo^cha nb[n i mj_]c[fns ^loam8 %cc& l_^o]_ nb_ ]imn i
jl_m]lcjncih ^loam oh^_l I_^c][l_) qbc]b g[s l_mofn ch [ mcgcf[l l_^o]ncih ch j[sg_hnm lig jlcp[n_ j[silm8 %ccc&
l_pc_q nb_ l_f[ncihmbcj _nq__h jlc]cha [h^ g[ho []nol_l j[nc_hn jlial[gm8 [h^ %cp& l_ ilg aip_lhg_hn jlial[g
l_cg olm_g_hn g_nbi^ifiac_m il ^loam+ Bil _r[gjf_) nb_ l_]_hnfs _h[]n_^ _^_l[f Eh f[ncih N_^o]ncih =]n %EN=&
]ihn[chm jlipcmcihm nb[n ]iof^ b[p_ [h [^p_lm_ _ _]n ih iol [ cfcns ni a_h_l[n_ l_p_ho_) [nn[ch jli cn[ cfcns) il
]igg_l]c[fct_ iol ^loa ][h^c^[n_m c [jjlip_^) [m nb_ mn[non_ ch]fo^_m jlipcmcihm chn_h^_^ ni l_^o]_ nb_ ]imn i
jl_m]lcjncih ^loam oh^_l I_^c][l_+ Eh [^^cncih ni nb_ ^cl_]n cgj[]n i nb_ EN= ih _^_l[f ^loa l_cg olm_g_hn) nb_
mn[non_ g[s [fmi f_[^ ni mcgcf[l l_^o]ncihm ch j[sg_hnm lig jlcp[n_ j[silm+ Pb_ ]ihnchocha _ ilnm i nb_
aip_lhg_hn) chmol[h]_ ]igj[hc_m) g[h[a_^ ][l_ ila[hct[ncihm) [h^ inb_l j[silm i b_[fnb][l_ m_lpc]_m ni ]ihn[ch
il l_^o]_ ]imnm i b_[fnb][l_ [h^,il cgjim_ jlc]_ ]ihnlifm g[s [^p_lm_fs [ _]n) [giha inb_l nbcham7

§ nb_ ^_g[h^ il iol ]oll_hn il onol_ ^loa ][h^c^[n_m c q_ i n[ch l_aof[nils [jjlip[f8
§ iol [ cfcns ni m_n [ jlc]_ nb[n q_ _fc_p_ cm [cl il iol ^loa jli^o]nm8
§ iol [ cfcns ni i n[ch ]ip_l[a_ [h^ l_cg olm_g_hn [jjlip[f il [ ^loa jli^o]n8
§ iol [ cfcns ni a_h_l[n_ l_p_ho_ [h^ []bc_p_ il g[chn[ch jli cn[ cfcns8
§ nb_ f_p_f i n[r_m nb[n q_ [l_ l_kocl_^ ni j[s8 [h^
§ nb_ [p[cf[ cfcns i ][jcn[f+

=hs mo]b f_acmf[ncp_ il inb_l l_ ilg g_[mol_m [h^ ]b[ha_m ch b_[fnb][l_ mj_h^cha [h^ jifc]s ]iof^ l_mofn ch
ch]l_[m_^ ]imnm ni om) l_^o]_^ ^_g[h^ il iol ]oll_hn il onol_ ^loa ][h^c^[n_m) [h^ [^^cncih[f jlc]cha jl_mmol_m)
qbc]b ]iof^ b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol omch_mm) l_mofnm i ij_l[ncihm) [h^ jlimj_]nm+

LSH PVU OPW P O OLHS O H L W V PKL V OL VTL HUK OP K WH WH V PSS IL IQL V
HWWSP HISL HU P RP RIH R M H K HUK HI L HUK V OL OLHS O H L SH HUK LN SH PVU OP O V SK
L WV L V PTPUHS HU PVU P PS WLUHS PL L S PVU M VT NV L UTLU OLHS O H L W VN HT
VU H HS KHTHNL LW H PVUHS OH T HUK KPTPUP OLK W VMP HUK M L LH UPUN

=fnbioab q_ ^i hin ]oll_hnfs b[p_ [hs ^loa jli^o]nm ih nb_ g[le_n) ih]_ q_ _ach ]igg_l]c[fctcha iol ^loa
][h^c^[n_m) q_ qcff _ mo d_]n ni [^^cncih[f b_[fnb][l_ mn[nonils [h^ l_aof[nils l_kocl_g_hnm [h^ _h il]_g_hn s
nb_ _^_l[f aip_lhg_hn [h^ nb_ mn[n_m [h^ il_cah aip_lhg_hnm ch qbc]b q_ ]ih^o]n iol omch_mm+ D_[fnb][l_
jlipc^_lm) jbsmc]c[hm) [h^ nbcl^*j[lns j[silm jf[s [ jlcg[ls lif_ ch nb_ l_]igg_h^[ncih [h^ jl_m]lcjncih i [hs
^loa ][h^c^[n_m il qbc]b q_ i n[ch g[le_ncha [jjlip[f+ Kol onol_ [ll[ha_g_hnm qcnb nbcl^*j[lns j[silm [h^
]omnig_lm g[s _rjim_ om ni li[^fs [jjfc][ f_ l[o^ [h^ [ om_ [h^ inb_l b_[fnb][l_ f[qm [h^ l_aof[ncihm nb[n
g[s ]ihmnl[ch nb_ omch_mm il ch[h]c[f [ll[ha_g_hnm [h^ l_f[ncihmbcjm nblioab qbc]b q_ g[le_n) m_ff) [h^
^cmnlc on_ iol ^loa ][h^c^[n_m il qbc]b q_ i n[ch g[le_ncha [jjlip[f+ N_mnlc]ncihm oh^_l [jjfc][ f_ _^_l[f [h^
mn[n_ b_[fnb][l_ f[qm [h^ l_aof[ncihm ch]fo^_) on [l_ hin fcgcn_^ ni) nb_ =hnc*Gc]e []e On[non_) nb_ B[fm_ ?f[cgm
=]n) nb_ D_[fnb Ehmol[h]_ Liln[ cfcns [h^ =]]iohn[ cfcns =]n %DEL==&) [h^ nb_ D_[fnb Eh ilg[ncih P_]bhifias il
A]ihigc] [h^ ?fchc][f D_[fnb =]n i /--6 %DEPA?D =]n&+

A ilnm ni _hmol_ nb[n iol onol_ omch_mm [ll[ha_g_hnm qcnb nbcl^ j[lnc_m ]igjfs qcnb [jjfc][ f_ b_[fnb][l_ f[qm
[h^ l_aof[ncihm ]iof^ chpifp_ mo mn[hnc[f ]imnm [h^ g[s l_kocl_ om ni oh^_ln[e_ il cgjf_g_hn [^^cncih[f jifc]c_m il
g_[mol_m+ S_ g[s []_ ]f[cgm [h^ jli]__^cham s jlcp[n_ j[lnc_m) [h^ ]f[cgm) chp_mnca[ncihm [h^ inb_l
jli]__^cham s aip_lhg_hn[f [onbilcnc_m) l_f[ncha ni [ff_a[ncihm nb[n iol omch_mm jl[]nc]_m ^i hin ]igjfs qcnb
mn[non_m) l_aof[ncihm il ][m_ f[q chpifpcha [jjfc][ f_ l[o^ [h^ [ om_) jlcp[]s il ^[n[ jlin_]ncih) il inb_l
b_[fnb][l_ f[qm [h^ l_aof[ncihm) [h^ cn cm jimmc f_ nb[n ]iolnm il aip_lhg_hn[f [onbilcnc_m g[s ]ih]fo^_ nb[n q_
b[p_ hin ]igjfc_^ qcnb nb_g) il nb[n q_ g[s ch^ cn h_]_mm[ls il [jjlijlc[n_ ni m_nnf_ [hs mo]b ]f[cgm il inb_l
jli]__^cham+ Eh ]ihh_]ncih qcnb [hs mo]b ]f[cgm) jli]__^cham) il m_nnf_g_hnm) q_ g[s _ mo d_]n ni mcahc c][hn ]cpcf)
]lcgch[f) [h^ [^gchcmnl[ncp_ j_h[fnc_m) ^[g[a_m) ch_m) inb_l ^[g[a_m) cgjlcmihg_hn) _r]fomcih lig aip_lhg_hn
oh^_^ b_[fnb][l_ jlial[gm) mo]b [m I_^c][l_ [h^ I_^c][c^) [h^ nb_ ]oln[cfg_hn il l_mnlo]nolcha i iol
ij_l[ncihm+ E [hs i nb_ jbsmc]c[hm il inb_l jlipc^_lm il _hncnc_m qcnb qbig q_ _rj_]n ni ^i omch_mm cm ioh^ hin ni
_ ch ]igjfc[h]_ qcnb [jjfc][ f_ f[qm) nb_s g[s _ mo d_]n ni ]lcgch[f) ]cpcf il [^gchcmnl[ncp_ m[h]ncihm) ch]fo^cha

_r]fomcihm lig aip_lhg_hn oh^_^ b_[fnb][l_ jlial[gm+

FL H L IQL V D B HUK MV LPNU SH LNH KPUN W P H KH H W V L PVU HUK KH H L P OH V SK
LU HPS I HU PHS VTWSPHU L V OPSL OL MHPS L V VTWS V SK IQL V PNUPMP HU SPHIPSP
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Llcp[]s) ^[n[ jlin_]ncih) [h^ ^[n[ m_]olcns b[p_ _]ig_ mcahc c][hn cmmo_m ch nb_ Q+O+) Aolij_) [h^ inb_l
dolcm^c]ncihm qb_l_ q_ ]ih^o]n il g[s ch nb_ onol_ ]ih^o]n iol ij_l[ncihm+ Pb_ l_aof[nils l[g_qile il nb_
]iff_]ncih) om_) m[ _ao[l^cha) mb[lcha) [h^ nl[hm _l i b_[fnb [h^ inb_l j_lmih[f ch ilg[ncih cm l[jc^fs _pifpcha
qilf^qc^_ [h^ cm fce_fs ni l_g[ch ch for il nb_ il_m__[ f_ onol_+ Pb_ m]ij_ [h^ chn_ljl_n[ncih i nb_ f[qm nb[n [l_
il g[s _ [jjfc][ f_ ni om [l_ i n_h oh]_ln[ch) mo d_]n ni ^c _lcha chn_ljl_n[ncihm) [h^ g[s _ ch]ihmcmn_hn [giha
^c _l_hn dolcm^c]ncihm+

Eh nb_ Q+O+) DEL==) [m [g_h^_^ s nb_ DEPA?D =]n) cgjim_m ih ]ip_l_^ _hncnc_m ]_ln[ch l_kocl_g_hnm l_f[ncha ni
nb_ jlcp[]s) m_]olcns) [h^ nl[hmgcmmcih i ch^cpc^o[ffs c^_hnc c[ f_ b_[fnb ch ilg[ncih+ Pb_ f_acmf[ncih [fmi ch]l_[m_^
nb_ ]cpcf [h^ ]lcgch[f j_h[fnc_m nb[n g[s _ [mm_mm_^ il pcif[ncihm [h^ a[p_ mn[n_ [nnilh_sm a_h_l[f nb_ [onbilcns ni
cf_ ]cpcf []ncihm ch _^_l[f ]iolnm ni _h il]_ nb_ DEL== lof_m+ Eh [^^cncih) il ]fchc][f nlc[fm ]ih^o]n_^ ch nb_ Q+O+) [hs
j_lmih[f ch ilg[ncih nb[n cm ]iff_]n_^ cm olnb_l l_aof[n_^ s nb_ B_^_l[f Lifc]s il nb_ Llin_]ncih i Dog[h
Oo d_]nm+ Llcp[]s f[qm [l_ [fmi _cha _h[]n_^ il ]ihmc^_l_^ [n nb_ mn[n_ f_p_f) ch]fo^cha mcahc c][hn h_q f_acmf[ncih
ch ?[fc ilhc[) nb_ ?[fc ilhc[ ?ihmog_l Llcp[]s =]n) [m [g_h^_^ s nb_ ?[fc ilhc[ Llcp[]s Ncabnm =]n+ Sbcf_ nb_l_ cm
]oll_hnfs [h _r]_jncih il jlin_]n_^ b_[fnb ch ilg[ncih mo d_]n ni DEL== [h^ ]fchc][f nlc[f l_aof[ncihm) nb_m_ [h^
inb_l mn[n_ jlcp[]s f[qm g[s cgj[]n iol omch_mm []ncpcnc_m) [h^ nb_l_ ]ihncho_m ni _ oh]_ln[chns [ ion biq nb_m_
f[qm qcff _ chn_ljl_n_^ [h^ _h il]_^+ Knb_l mn[n_m b[p_ j[mm_^ jlcp[]s f_acmf[ncih) ch]fo^cha a_h_l[f jlcp[]s
f_acmf[ncih mcgcf[l ni nb_ ??L=) [h^ f_acmf[ncih mo]b [m S[mbchanih m Is D_[fnb) Is [n[ =]n) nb[n [fmi g[s cgj[]n
iol omch_mm []ncpcnc_m) ch nb_ onol_ [h^ [^^cncih[f mn[n_m [l_ _p[fo[ncha mcgcf[l f_acmf[ncih+

Eh nb_ _p_hn q_ _hliff mo d_]nm ch ]fchc][f nlc[fm ch nb_ Aolij_[h Qhcih %AQ& il inb_l dolcm^c]ncihm) il inb_lqcm_
[]kocl_ il jli]_mm j_lmih[f ^[n[ i ch^cpc^o[fm ch nbim_ dolcm^c]ncihm) q_ g[s _ mo d_]n ni [^^cncih[f l_mnlc]ncihm
[h^ i fca[ncihm l_f[ncha ni nb_ ]iff_]ncih) om_) mnil[a_) nl[hm _l) [h^ inb_l jli]_mmcha i nbcm ^[n[+ ?fchc][f nlc[f
[]ncpcnc_m ch nb_ Aolij_[h A]ihigc] =l_[ %AA=&) il _r[gjf_) [l_ aip_lh_^ s nb_ AQ C_h_l[f [n[ Llin_]ncih
N_aof[ncih %C LN&+

S_ g[s h__^ ni n[e_ [^^cncih[f mn_jm) mo]b [m h_q ]ihnl[]no[f h_ainc[ncihm il gi^c c][ncihm ni iol jifc]c_m il
jl[]nc]_m l_f[ncha ni ]limm* il^_l nl[hm _lm i j_lmih[f ^[n[) ni ]igjfs qcnb nb_m_ l_mnlc]ncihm [h^ i fca[ncihm+ Iil_
a_h_l[ffs) f[qm [h^ l_aof[ncihm aip_lhcha jlcp[]s [h^ ^[n[ jlin_]ncih _rcmn ch g[hs inb_l ]iohnlc_m [lioh^ nb_
qilf^) [h^ nb_m_ f[qm %qbc]b [l_ _pifpcha [h^ _rj[h^cha& ]l_[n_ ]igjfc][n_^ [h^ jin_hnc[ffs ch]ihmcmn_hn
i fca[ncihm nb[n g[s cgj[]n iol omch_mm+

Pb_ ch]l_[mcha hog _l) ]igjf_rcns) [h^ jin_hnc[f ch]ihmcmn_h]s i ]oll_hn [h^ onol_ f[qm [h^ l_aof[ncihm l_f[ncha ni
jlcp[]s) ^[n[ jlin_]ncih) [h^ ^[n[ m_]olcns ch nb_ Q+O+ [h^ inb_l ]iohnlc_m g[e_ iol ]igjfc[h]_ i fca[ncihm gil_
^c c]ofn [h^ ]imnfs+ Pbcm cm j[lnc]of[lfs nlo_ qcnb l_mj_]n ni b_[fnb][l_ ^[n[ il inb_l j_lmih[f ch ilg[ncih []kocl_^ [m
[ l_mofn i iol l_m_[l]b []ncpcnc_m [h^ ]fchc][f nlc[fm+ E q_ [cf ni ]igjfs qcnb [jjfc][ f_ f[qm [h^ l_aof[ncihm il
_rj_lc_h]_ [ l_[]b i m_]olcns nb[n l_mofnm ch oh[onbilct_^ ^cm]fimol_ i j_lmih[f ch ilg[ncih il c [ nbcl^ j[lns
qcnb qbig q_ mb[l_ j_lmih[f ch ilg[ncih il qbi jli]_mm_m mo]b ch ilg[ncih il om [cfm ni ]igjfs qcnb [jjfc][ f_
l_kocl_g_hnm il _rj_lc_h]_m [ m_]olcns l_[]b il ch]c^_hn il c [hs i nb_m_ cm l_jiln_^ il j_l]_cp_^ ni b[p_
i]]oll_^) cn ]iof^ f_[^ ni aip_lhg_hn chp_mnca[ncihm) _h il]_g_hn []ncihm) [h^ inb_l jli]__^cham) [m q_ff [m ]cpcf
]f[cgm [h^ fcnca[ncih [a[chmn om+ S_ ]iof^ ch]ol mo mn[hnc[f ]imnm ni ^_ _h^ [a[chmn [hs mo]b ]f[cgm il jli]__^cham
[h^ g[s [fmi _ b_f^ fc[ f_ il mcahc c][hn ch_m) j_h[fnc_m) [h^ gih_n[ls do^ag_hnm+ =hs i nb_ il_aicha ]iof^
b[p_ [ g[n_lc[f [^p_lm_ _ _]n ih iol omch_mm) l_mofnm i ij_l[ncihm) l_jon[ncih) [h^ jlimj_]nm+

ALN SH V HUK SLNP SH P L KL LSVWTLU LSH LK V OL L VM 19 V SK HK L LS HMML V L VM O
L OUVSVNPL PU V W VK L P L HUK I PUL

S_ om_ =E nblioabion iol omch_mm) ch]fo^cha ch iol ^loa ^cm]ip_ls jli]_mm_m [h^ n_]bhifias+ =m nb_ l_aof[nils
l[g_qile il =E %ch]fo^cha a_h_l[ncp_ =E& _pifp_m) iol omch_mm) ch[h]c[f ]ih^cncih [h^ l_mofnm i ij_l[ncihm g[s
_ [^p_lm_fs [ _]n_^+ Pb_ l_aof[nils l[g_qile il =E [h^ mcgcf[l n_]bhifiac_m cm ]b[hacha l[jc^fs+ En cm jimmc f_

nb[n h_q f[qm [h^ l_aof[ncihm qcff _ [^ijn_^ ch nb_ Qhcn_^ On[n_m [h^ ch hih*Q+O+ dolcm^c]ncihm) il nb[n _rcmncha f[qm
[h^ l_aof[ncihm g[s _ chn_ljl_n_^ ch q[sm nb[n qiof^ [ _]n nb_ ij_l[ncih i iol ^loa ^cm]ip_ls jf[n ilg [h^ ^[n[
[h[fsnc]m [h^ nb_ q[s ch qbc]b q_ om_ =E [h^ mcgcf[l n_]bhifiac_m+ S_ g[s hin _ [ f_ ni [^_ko[n_fs [hnc]cj[n_ il
l_mjih^ ni nb_m_ _pifpcha f[qm [h^ l_aof[ncihm) [h^ q_ g[s h__^ ni _rj_h^ [^^cncih[f l_miol]_m ni [^domn iol
i _lcham ch ]_ln[ch dolcm^c]ncihm c [jjfc][ f_ f_a[f l[g_qilem [l_ ch]ihmcmn_hn []limm dolcm^c]ncihm+ Eh [^^cncih)
_][om_ nb_m_ n_]bhifiac_m [l_ nb_gm_fp_m bcabfs ]igjf_r [h^ l[jc^fs ^_p_fijcha) cn cm hin jimmc f_ ni jl_^c]n [ff i

nb_ f_a[f il l_aof[nils lcmem nb[n g[s [lcm_ l_f[ncha ni iol om_ i mo]b n_]bhifiac_m+ Bolnb_l) nb_ ]imn ni ]igjfs qcnb
mo]b f[qm il l_aof[ncihm ]iof^ _ mcahc c][hn [h^ qiof^ ch]l_[m_ iol ij_l[ncha _rj_hm_m) qbc]b ]iof^ [^p_lm_fs
[ _]n iol omch_mm) ch[h]c[f ]ih^cncih [h^ l_mofnm i ij_l[ncihm+
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Bil _r[gjf_) ch Aolij_) ih _]_g _l 5) /-/0) nb_ ?ioh]cf i nb_ AQ Aolij_[h L[lfc[g_hn [h^ Aolij_[h
?iggcmmcih l_[]b_^ jlipcmcih[f [al__g_hn ih [ l_pcm_^ ^l[ n i nb_ =E =]n qbc]b cm ]oll_hnfs _rj_]n_^ ni _
_h[]n_^ ch _[lfs /-/1+ Pb_ ]oll_hn ^l[ n i nb_ =E =]n) c _h[]n_^) qiof^ _mn[ fcmb [ lcme* [m_^ aip_lh[h]_
l[g_qile il l_aof[ncha bcab*lcme =E msmn_gm ij_l[ncha ch il _cha om_^ s nb_ AQ g[le_n+ Pb_ =E =]n ]iof^ cgj[]n
iol jli^o]nm) omch_mm) [h^ om_ i =E) _p_h c q_ ^i hin b[p_ [ ^cl_]n jl_m_h]_ ch nb_ AQ+ Pbcm l[g_qile qiof^
][n_ailct_ =E msmn_gm [m_^ ih nb_ lcmem [mmi]c[n_^ qcnb mo]b =E msmn_gm chn_h^_^ joljim_m [m ]l_[ncha
oh[]]_jn[ f_ ) bcab il fcgcn_^ lcmem+ Sbcf_ nb_ =E =]n b[m hin __h _h[]n_^ il _h il]_^) nb_l_ cm [ lcme nb[n iol
]oll_hn il onol_ =E*jiq_l_^ mi nq[l_ il [jjfc][ncihm g[s _ ][n_ailct_^ [m bcab lcme il fcgcn_^ lcme) i fca[ncha om
ni ]igjfs qcnb nb_ [jjfc][ f_ l_kocl_g_hnm i nb_ =E =]n) qbc]b g[s cgjim_ [^^cncih[f ]imnm ih om) ch]l_[m_ iol lcme
i fc[ cfcns) il [^p_lm_fs [ _]n iol omch_mm+ Bil _r[gjf_) bcab lcme =E msmn_gm [l_ l_kocl_^) [gihamn inb_l nbcham)
ni cgjf_g_hn [h^ g[chn[ch ]_ln[ch lcme [h^ ko[fcns g[h[a_g_hn msmn_gm) ]ih^o]n ]_ln[ch ]ih ilgcns [h^ lcme
[mm_mmg_hnm) om_ [jjlijlc[n_ ^[n[ aip_lh[h]_ [h^ g[h[a_g_hn jl[]nc]_m) ch]fo^cha ch ^_p_fijg_hn [h^ nl[chcha)
[h^ g__n ]_ln[ch mn[h^[l^m l_f[n_^ ni n_mncha) n_]bhc][f li omnh_mm) nl[hmj[l_h]s) bog[h ip_lmcabn) [h^
]s _lm_]olcns+ Ap_h c iol =E msmn_gm [l_ hin ][n_ailct_^ [m bcab lcme q_ g[s _ mo d_]n ni [^^cncih[f
nl[hmj[l_h]s [h^ inb_l i fca[ncihm il fiq lcme =E msmn_g jlipc^_lm+ Pb_ =E =]n m_nm ilnb ]_ln[ch j_h[fnc_m)
ch]fo^cha ch_m i nb_ al_[n_l i AQN 02 gcffcih il 4" i qilf^qc^_ [hho[f nolhip_l %[m ^_ ch_^ ch nb_ =E =]n& il nb_
jlcil s_[l il pcif[ncihm l_f[n_^ ni i _lcha jlibc cn_^ =E*msmn_gm il ^[n[ aip_lh[h]_) ch_m i nb_ al_[n_l i AQN .2
gcffcih il 0" i qilf^qc^_ [hho[f nolhip_l il nb_ jlcil s_[l il pcif[ncihm l_f[n_^ ni nb_ l_kocl_g_hnm il bcab lcme
=E msmn_gm) [h^ ch_m i nb_ al_[n_l i AQN 4+2 gcffcih il .+2" i qilf^qc^_ [hho[f nolhip_l il nb_ jlcil s_[l il
pcif[ncihm l_f[n_^ ni mojjfscha ch]ill_]n) ch]igjf_n_ il gcmf_[^cha ch ilg[ncih ni nb_ AQ [h^ g_g _l mn[n_
[onbilcnc_m+ E _h[]n_^ ch nbcm ilg il [ mcgcf[l ilg) nbcm l_aof[nils l[g_qile cm _rj_]n_^ ni b[p_ [ g[n_lc[f cgj[]n
ih nb_ q[s =E cm l_aof[n_^ ch nb_ AQ) [h^ nia_nb_l qcnb ^_p_fijcha aoc^[h]_ [h^,il ^_]cmcihm ch nbcm [l_[) g[s
[ _]n iol om_ i =E [h^ iol [ cfcns ni jlipc^_ [h^ ni cgjlip_ iol m_lpc]_m) l_kocl_ [^^cncih[f ]igjfc[h]_ g_[mol_m
[h^ ]b[ha_m ni iol ij_l[ncihm [h^ jli]_mm_m) l_mofn ch ch]l_[m_^ ]igjfc[h]_ ]imnm [h^ jin_hnc[f ch]l_[m_m ch ]cpcf
]f[cgm [a[chmn om) [h^ ]iof^ [^p_lm_fs [ _]n iol omch_mm) ch[h]c[f ]ih^cncih [h^ l_mofnm i ij_l[ncihm+

LTWSV LL PUKLWLUKLU VU H V VU S HU HUK LUKV TH LUNHNL PU TP VUK V
V OL PTW VWL H P P PL PU S KPUN UVU VTWSPHU L P O LN SH V HUKH K HUK LX P LTLU
HUK PU PKL HKPUN SH OP O V SK H L PNUPMP HU SPHIPSP MV HUK OH T V LW H PVU

S_ [l_ _rjim_^ ni nb_ lcme i l[o^ il inb_l gcm]ih^o]n s iol _gjfis__m) ch^_j_h^_hn ]ihnl[]nilm) ?NKm)
]ihmofn[hnm) [h^ p_h^ilm+ Icm]ih^o]n s nb_m_ j[lnc_m ]iof^ ch]fo^_ chn_hncih[f) l_]ef_mm) il h_afca_hn ]ih^o]n nb[n
][om_m om ni [cf ni ]igjfs qcnb) [giha inb_l nbcham) B = l_aof[ncihm il mcgcf[l l_aof[ncihm i ]igj[l[ f_ il_cah
l_aof[nils [onbilcnc_m) ^loa g[ho []nolcha mn[h^[l^m) [h^ b_[fnb][l_ l[o^ [h^ [ om_ f[qm+ Oo]b gcm]ih^o]n ]iof^
[fmi chpifp_ nb_ cgjlij_l om_ i ch ilg[ncih i n[ch_^ ch nb_ ]iolm_ i ]fchc][f nlc[fm) [m q_ff [m pcif[ncihm i DEL==
[h^ inb_l jlcp[]s f[qm ch nb_ Q+O [h^ il_cah dolcm^c]ncihm) ch]fo^cha nb_ C LN+ S_ [l_ [fmi _rjim_^ ni lcmem ch
]ihh_]ncih qcnb jin_hnc[f chmc^_l nl[^cha pcif[ncihm s _gjfis__m il inb_lm [ cfc[n_^ qcnb om+ En cm hin [fq[sm jimmc f_
ni c^_hnc s [h^ ^_n_l _gjfis__ il inb_l ch^cpc^o[f gcm]ih^o]n+ Pb_ jl_][oncihm q_ n[e_ ni ^_n_]n [h^ jl_p_hn nbcm
[]ncpcns g[s hin _ _ _]ncp_ ch ]ihnliffcha ohehiqh il ohg[h[a_^ lcmem il fimm_m) il ch jlin_]ncha om lig
aip_lhg_hn[f chp_mnca[ncihm il inb_l []ncihm il f[qmocnm mn_ggcha lig hih]igjfc[h]_ qcnb [jjfc][ f_ f[qm)
mn[h^[l^m) l_aof[ncihm) il ]i^_m i ]ih^o]n+ E [hs mo]b []ncihm [l_ chmncnon_^ [a[chmn om) qb_nb_l qcnb il qcnbion
g_lcn) [h^ q_ [l_ hin mo]]_mm of ch ^_ _h^cha iolm_fp_m il [mm_lncha iol lcabnm) nb_s g[s l_mofn ch ^[g[a_m) ch_m)
[h^ inb_l m[h]ncihm nb[n ]iof^ g[n_lc[ffs [h^ [^p_lm_fs [ _]n iol omch_mm) l_mofnm i ij_l[ncihm) [h^ l_jon[ncih+

S_ [l_ _rjim_^ ni nb_ lcme i l[o^ il inb_l gcm]ih^o]n s iol _gjfis__m) ch^_j_h^_hn ]ihnl[]nilm) ?NKm)
]ihmofn[hnm) [h^ p_h^ilm+ Icm]ih^o]n s nb_m_ j[lnc_m ]iof^ ch]fo^_ chn_hncih[f) l_]ef_mm) [h^,il h_afca_hn
]ih^o]n nb[n ][om_m om ni [cf ni ]igjfs qcnb B = l_aof[ncihm il mcgcf[l l_aof[ncihm i ]igj[l[ f_ il_cah
l_aof[nils [onbilcnc_m) jlipc^_ []]ol[n_ ch ilg[ncih ni nb_ B = il ]igj[l[ f_ il_cah l_aof[nils [onbilcnc_m)
]igjfs qcnb g[ho []nolcha mn[h^[l^m) ]igjfs qcnb _^_l[f [h^ mn[n_ b_[fnb][l_ l[o^ [h^ [ om_ f[qm [h^
l_aof[ncihm [h^ mcgcf[l f[qm [h^ l_aof[ncihm _mn[ fcmb_^ [h^ _h il]_^ s ]igj[l[ f_ il_cah l_aof[nils
[onbilcnc_m) l_jiln ch[h]c[f ch ilg[ncih il ^[n[ []]ol[n_fs) il ^cm]fim_ oh[onbilct_^ []ncpcnc_m ni om+ Agjfis__
gcm]ih^o]n ]iof^ [fmi chpifp_ nb_ cgjlij_l om_ i ch ilg[ncih i n[ch_^ ch nb_ ]iolm_ i ]fchc][f nlc[fm) qbc]b ]iof^
l_mofn ch l_aof[nils m[h]ncihm [h^ m_lciom b[lg ni iol l_jon[ncih+ Pbcm ]iof^ ch]fo^_ pcif[ncihm i DEL==) inb_l Q+O+
_^_l[f [h^ mn[n_ f[q) [h^ l_kocl_g_hnm i il_cah dolcm^c]ncihm) ch]fo^cha nb_ C LN+ S_ [l_ [fmi _rjim_^ ni lcmem
ch ]ihh_]ncih qcnb [hs chmc^_l nl[^cha pcif[ncihm s _gjfis__m il inb_lm [ cfc[n_^ qcnb om) ch]fo^cha ch[^p_ln_hn
pcif[ncihm mo]b [m [ m[f_ i jf_^a_^ mb[l_m s [ f_h^_l qb_h nb_ jf_^ail cm ch jimm_mmcih i g[n_lc[f hihjo fc]
ch ilg[ncih+
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En cm hin [fq[sm jimmc f_ ni c^_hnc s [h^ ^_n_l _gjfis__ gcm]ih^o]n) [h^ nb_ jl_][oncihm q_ n[e_ ni ^_n_]n [h^
jl_p_hn nbcm []ncpcns g[s hin _ _ _]ncp_ ch ]ihnliffcha ohehiqh il ohg[h[a_^ lcmem il fimm_m il ch jlin_]ncha om
lig aip_lhg_hn[f chp_mnca[ncihm il inb_l []ncihm il f[qmocnm mn_ggcha lig [ [cfol_ ni _ ch ]igjfc[h]_ qcnb mo]b
f[qm) mn[h^[l^m) l_aof[ncihm) aoc^[h]_) il ]i^_m i ]ih^o]n+ =^^cncih[ffs) q_ [l_ mo d_]n ni nb_ lcme nb[n [ j_lmih
]iof^ [ff_a_ mo]b l[o^ il inb_l gcm]ih^o]n) _p_h c hih_ i]]oll_^ [h^ iol _gjfis__m g[s) lig ncg_ ni ncg_) lcha
f[qmocnm [a[chmn om il _gjfisg_hn cmmo_m) ch]fo^cha chdols) ^cm]lcgch[ncih) q[a_ [h^ biol ^cmjon_m) m_ro[f
b[l[mmg_hn) bimncf_ qile _hpclihg_hn) il inb_l _gjfisg_hn cmmo_m+ E [hs mo]b []ncihm [l_ chmncnon_^ [a[chmn om)
[h^ q_ [l_ hin mo]]_mm of ch ^_ _h^cha iolm_fp_m il [mm_lncha iol lcabnm) nbim_ []ncihm ]iof^ b[p_ [ mcahc c][hn
cgj[]n ih iol omch_mm) ch]fo^cha nb_ cgjimcncih i ]cpcf) ]lcgch[f [h^ [^gchcmnl[ncp_ j_h[fnc_m) ^[g[a_m) gih_n[ls
ch_m) jimmc f_ _r]fomcih lig j[lnc]cj[ncih ch I_^c][l_) I_^c][c^ [h^ inb_l _^_l[f b_[fnb][l_ jlial[gm)
]ihnl[]no[f ^[g[a_m) l_jon[ncih[f b[lg) ^cgchcmb_^ jli cnm [h^ onol_ _[lhcham) [h^ ]oln[cfg_hn i iol ij_l[ncihm)
[hs i qbc]b ]iof^ [^p_lm_fs [ _]n iol [ cfcns ni ij_l[n_ iol omch_mm) l_mofnm i ij_l[ncihm) ch[h]c[f ]ih^cncih)
l_jon[ncih) [h^ jlimj_]nm+

3SPTH L OHUNL LSH LK P R HUK U L HPU PL HUK SLNHS V LN SH V L WVU L V SPTH L OHUNL V SK
ULNH P LS PTWH V L S VM VWL H PVU MPUHU PHS VUKP PVU HUK V LW H PVU

S_ [l_ mo d_]n ni ch]l_[mcha ]fcg[n_*l_f[n_^ lcmem [h^ oh]_ln[chnc_m) g[hs i qbc]b [l_ ionmc^_ i iol ]ihnlif+
?fcg[n_ ]b[ha_ g[s l_mofn ch gil_ l_ko_hn m_p_l_ q_[nb_l _p_hnm) jin_hnc[f ]b[ha_m ch jl_]cjcn[ncih j[nn_lhm) [h^
_rnl_g_ p[lc[ cfcns ch q_[nb_l j[nn_lhm) qbc]b ][h ^cmlojn iol ij_l[ncihm [m q_ff [m nbim_ i iol p_h^ilm) mojjfc_lm)
[h^ ]iff[ il[nilm+

Pb_ nl[hmcncih ni fiq_l al__hbiom_ a[m _gcmmcihm n_]bhifias) nb_ _ _]nm i ][l ih jlc]cha) [h^ ]b[ha_m ch jo fc]
m_hncg_hn) l_aof[ncihm) n[r_m) jo fc] g[h^[n_m) il l_kocl_g_hnm [h^ ch]l_[m_m ch ]fcg[n_*l_f[n_^ f[qmocnm) chmol[h]_
jl_gcogm) [h^ cgjf_g_hn[ncih i gil_ li omn ^cm[mn_l l_]ip_ls [h^ omch_mm ]ihnchocns jf[hm ]iof^ ch]l_[m_ ]imnm
ni g[chn[ch il l_mog_ iol ij_l[ncihm il []bc_p_ [hs momn[ch[ cfcns ]iggcng_hnm q_ g[e_) qbc]b qiof^ h_a[ncp_fs
cgj[]n iol l_mofnm i ij_l[ncihm+

S_ [l_ l_pc_qcha iol cgj[]n ih ]fcg[n_ ]b[ha_ [h^ ^_n_lgchcha c cn cm _]ihigc][ffs _[mc f_ il om ni _ ][l ih
h_onl[f s /-0-+ S_ [l_ [fmi qilecha ih inb_l _hpclihg_hn[f) mi]c[f [h^ aip_lh[h]_ ai[fm+ Ar_]oncih [h^
[]bc_p_g_hn i [hs onol_ ]iggcng_hnm il ai[fm [l_ mo d_]n ni lcmem [h^ oh]_ln[chnc_m+ Ccp_h nb_ i]om ih
momn[ch[ f_ chp_mncha [h^ ]iljil[n_ [h^ mi]c[f l_mjihmc cfcns) c q_ [cf ni g[e_ [ ]fcg[n_ ]b[ha_ ]iggcng_hn s
/-0- [h^ [^ijn jifc]c_m [h^ jl[]nc]_m ni _hb[h]_ _hpclihg_hn[f) mi]c[f [h^ aip_lh[h]_ chcnc[ncp_m) iol l_jon[ncih
[h^ iol ]omnig_l [h^ inb_l mn[e_bif^_l l_f[ncihmbcjm ]iof^ _ h_a[ncp_fs cgj[]n_^ [h^ cn g[s _ gil_ ^c c]ofn il
om ni ]igj_n_ _ _]ncp_fs il a[ch []]_mm ni ch[h]cha ih []]_jn[ f_ n_lgm qb_h h__^_^) qbc]b qiof^ b[p_ [h
[^p_lm_ _ _]n ih iol l_mofnm i ij_l[ncihm) ch[h]c[f ]ih^cncih) l_jon[ncih [h^ jlimj_]nm+

H IAI H;B7J;: JE ;CFBEO;; C7JJ;HI 7D: C7D7= D= =HEMJ>

M L L KLWLUK VU V HIPSP V L HPU RL L L P L HUK L WL PLU LK PLU P HUK V
H H L HPU HUK TV P H L X HSPMPLK WL VUULS

S_ [l_ bcabfs ^_j_h^_hn ih nb_ l_m_[l]b [h^ ^_p_fijg_hn) ]fchc][f) [h^ omch_mm ^_p_fijg_hn _rj_lncm_ i iol
_r_]oncp_) g[h[a_g_hn) m]c_hnc c]) n_]bhifiac][f) [h^ ]fchc][f n_[gm+ =fnbioab q_ b[p_ _hn_l_^ chni _gjfisg_hn
[al__g_hnm qcnb iol _r_]oncp_ i c]_lm) [hs i nb_g g[s n_lgch[n_ nb_cl _gjfisg_hn qcnb om [n [hs ncg_ il g[s
hin _ [ f_ ni j_l ilg nb_ m_lpc]_m q_ h__^ ch nb_ onol_+

N_]locncha [h^ l_n[chcha ko[fc c_^ m]c_hnc c]) ]fchc][f) g[ho []nolcha) [h^ m[f_m [h^ g[le_ncha j_lmihh_f cm [fmi
]lcnc][f ni iol mo]]_mm+ Bil _r[gjf_) q_ l_fs ih iol _gjfis__m ni b_fj ij_l[n_ [h^ l_j[cl iol _kocjg_hn) [h^
ih ]ihmofn[hnm [h^ [^pcmilm) ch]fo^cha m]c_hnc c] [h^ ]fchc][f [^pcmilm) ni [mmcmn om ch ilgof[ncha iol l_m_[l]b
[h^ ^_p_fijg_hn [h^ ]igg_l]c[fct[ncih mnl[n_ac_m+ >_][om_ i nb_ mj_]c[fct_^ m]c_hnc c] h[nol_ i iol omch_mm)
q_ [l_ bcabfs ^_j_h^_hn ojih [nnl[]ncha [h^ l_n[chcha ko[fc c_^ m]c_hnc c]) n_]bhc][f) [h^ g[h[a_lc[f j_lmihh_f+
Sbcf_ q_ mnlcp_ ni l_^o]_ nb_ cgj[]n i nb_ jin_hnc[f fimm i _rcmncha _gjfis__m s b[pcha [h _mn[ fcmb_^
ila[hct[ncih[f n[f_hn l_pc_q jli]_mm nb[n c^_hnc c_m mo]]_mmilm [h^ jin_hnc[f n[f_hn h__^m) nb_l_ cm mncff mcahc c][hn
]igj_ncncih il ko[fc c_^ j_lmihh_f ch nb_ jb[lg[]_onc][f [h^ cin_]bhifias c_f^m+ Pb_l_ il_) q_ g[s hin _
[ f_ ni [nnl[]n [h^ l_n[ch nb_ ko[fc c_^ j_lmihh_f h_]_mm[ls il nb_ ]ihncho_^ ^_p_fijg_hn i iol omch_mm+ Pb_
fimm i nb_ m_lpc]_m i _rcmncha j_lmihh_f) [m q_ff [m nb_ [cfol_ ni l_]locn [h^ nl[ch [^^cncih[f e_s m]c_hnc c])
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n_]bhc][f) [h^ g[h[a_lc[f j_lmihh_f ch [ ncg_fs g[hh_l) ]iof^ b[lg iol omch_mm) l_mofnm i ij_l[ncihm)
ch[h]c[f ]ih^cncih) [h^ jlimj_]nm+

Pb_ fimm i nb_ m_lpc]_m i iol _r_]oncp_ i c]_lm il inb_l e_s _gjfis__m il ]ihmofn[hnm ]iof^ cgj_^_ iol [ cfcns
ni mo]]_mm offs cgjf_g_hn iol omch_mm mnl[n_as+ N_jf[]cha _r_]oncp_ i c]_lm [h^ e_s _gjfis__m g[s _
^c c]ofn [h^ g[s n[e_ [h _rn_h^_^ j_lci^ i ncg_ _][om_ i nb_ fcgcn_^ hog _l i ch^cpc^o[fm ch iol ch^omnls
qcnb nb_ l_[^nb i mecffm [h^ _rj_lc_h]_ l_kocl_^ ni mo]]_mm offs ^_p_fij) a[ch l_aof[nils [jjlip[f i ) [h^
]igg_l]c[fct_ ^loa jli^o]nm) [h^ _][om_ i nb_ ]igj_ncncih [giha hog_liom jb[lg[]_onc][f [h^
cin_]bhifias ]igj[hc_m il mcgcf[l j_lmihh_f+ Eh [^^cncih) iol ]ihmofn[hnm [h^ [^pcmilm g[s b[p_

]iggcng_hnm il hih*]igj_ncncih i fca[ncihm oh^_l ]ihmofncha il [^pcmils ]ihnl[]nm qcnb inb_l _hncnc_m nb[n g[s
fcgcn nb_cl [p[cf[ cfcns ni om+ S_ g[s [fmi _rj_lc_h]_ ^c c]ofnc_m l_]locncha m]c_hnc c] [h^ ]fchc][f j_lmihh_f lig
ohcp_lmcnc_m [h^ l_m_[l]b chmncnoncihm+ E ih_ il gil_ i iol ]fchc][f nlc[fm [l_ ohmo]]_mm of) cn g[s _]ig_ gil_
]b[ff_hacha ni l_]locn [h^ l_n[ch ko[fc c_^ m]c_hnc c] j_lmihh_f+

Eh [^^cncih) ch]l_[m_m ch m[f[lc_m [h^ q[a_m) _rn_hmcihm i j_lmih[f [h^ inb_l f_[p_ jifc]c_m) inb_l
aip_lhg_hn[f l_aof[ncihm [ _]ncha f[ il ]imnm) [h^ [ ^cgchcmbcha jiif i jin_hnc[f ko[fc c_^ j_lmihh_f qb_h nb_
oh_gjfisg_hn l[n_ [ffm ]iof^ mcahc c][hnfs ch]l_[m_ iol f[ il ]imnm [h^ g[e_ cn gil_ ^c c]ofn ni l_n[ch) [nnl[]n)
[h^ gincp[n_ ko[fc c_^ j_lmihh_f) qbc]b ]iof^ g[n_lc[ffs [^p_lm_fs [ _]n iol omch_mm) ch[h]c[f j_l ilg[h]_)
[h^ ][mb l_m_lp_m+ =m [ l_mofn i ch f[ncih[ls jl_mmol_m [h^ inb_l chcnc[ncp_m) iol h_n fimm_m g[s ch]l_[m_ [h^
q_ g[s h__^ ni l[cm_ ][jcn[f miih_l nb[h inb_lqcm_ [hnc]cj[n_^+ >_][om_ q_ _gjfis [ f[la_ qile il]_)
[hs m[f[ls il q[a_ ch]l_[m_ [h^,il _rj[hmcih i _h_ cnm g[h^[n_m qcff b[p_ [ j[lnc]of[lfs mcahc c][hn cgj[]n ih
iol f[ il ]imnm+ Kol p_h^ilm) ]ihnl[]nilm [h^ omch_mm j[lnh_lm [l_ mcgcf[lfs cgj[]n_^ s q[a_ [h^ _h_ cn ]imn
ch f[ncih) [h^ g[hs b[p_ il qcff ch]l_[m_ nb_cl jlc]_ il aii^m) ]ihmnlo]ncih [h^ m_lpc]_m ch il^_l ni i m_n nb_cl
ch]l_[mcha f[ il ]imnm+

Oig_ i nb_ _gjfis__m q_ g[s q[hn ni bcl_ ch nb_ onol_ g[s hin l_mc^_ ch O[fn H[e_ ?cns) Qn[b il inb_l [l_[m
qb_l_ q_ b[p_ ij_l[ncihm [h^ g[s hin q[hn ni l_fi][n_+ Eh [^^cncih) g[hs i nb_ inb_l jb[lg[]_onc][f [h^
cin_]bhifias ]igj[hc_m nb[n q_ ]igj_n_ [a[chmn il ko[fc c_^ j_lmihh_f b[p_ al_[n_l ch[h]c[f [h^ inb_l

l_miol]_m) ^c _l_hn lcme jli cf_m) [h^ [ fiha_l bcmnils ch nb_ ch^omnls nb[h q_ ^i+ Pb_s [fmi g[s jlipc^_ gil_
^cp_lm_ ijjilnohcnc_m [h^ _nn_l ]b[h]_m il ][l__l [^p[h]_g_hn+

E q_ [l_ oh[ f_ ni bcl_) l_n[ch) [h^ gincp[n_ bcabfs ko[fc c_^ m_hcil _r_]oncp_m [h^ j_lmihh_f) nb_ l[n_ [h^
mo]]_mm qcnb qbc]b q_ ][h ^cm]ip_l [h^ ^_p_fij ^loa ][h^c^[n_m) iol [ cfcns ni jolmo_ iol aliqnb mnl[n_as) [h^
iol omch_mm g[s _ [^p_lm_fs cgj[]n_^+

FL L WL V L WHUK V KL LSVWTLU HUK LN SH V HWHIPSP PL HUK WV LU PHSS PTWSLTLU HSL
TH RL PUN HUK KP PI PVU HWHIPSP PL HUK H H L S L TH LU V U L KPMMP S PL PU THUHNPUN V
N V O OP O V SK KP W V VWL H PVU

S_ _rj_]n ni _rj_lc_h]_ aliqnb ch nb_ hog _l i _gjfis__m [h^ nb_ m]ij_ i iol ij_l[ncihm+ Pi g[h[a_ iol
[hnc]cj[n_^ onol_ aliqnb) q_ gomn ]ihncho_ ni cgjf_g_hn [h^ cgjlip_ iol g[h[a_lc[f) ij_l[ncih[f) [h^ ch[h]c[f
msmn_gm8 _rj[h^ iol []cfcnc_m8 [h^ ]ihncho_ ni l_]locn [h^ nl[ch [^^cncih[f ko[fc c_^ j_lmihh_f+ o_ ni iol fcgcn_^
ch[h]c[f l_miol]_m [h^ nb_ fcgcn_^ _rj_lc_h]_ i iol g[h[a_g_hn n_[g ch g[h[acha [ ]igj[hs qcnb mo]b
[hnc]cj[n_^ aliqnb) q_ g[s hin _ [ f_ ni _ _]ncp_fs g[h[a_ nb_ _rj[hmcih i iol ij_l[ncihm il l_]locn [h^ nl[ch
[^^cncih[f ko[fc c_^ j_lmihh_f+ Pb_ _rj[hmcih i iol ij_l[ncihm g[s f_[^ ni mcahc c][hn ]imnm [h^ g[s ^cp_ln iol
g[h[a_g_hn [h^ omch_mm ^_p_fijg_hn l_miol]_m+ =hs ch[ cfcns ni g[h[a_ aliqnb ]iof^ ^_f[s nb_ _r_]oncih i iol
omch_mm jf[hm il ^cmlojn iol ij_l[ncihm+

S_ g[s []kocl_ [^^cncih[f omch_mm_m il jli^o]nm) ilg mnl[n_ac] [ffc[h]_m) il ]l_[n_ dichn p_hnol_m qcnb nbcl^
j[lnc_m nb[n q_ _fc_p_ qcff ]igjf_g_hn il [oag_hn iol _rcmncha omch_mm+ E q_ []kocl_ omch_mm_m qcnb jligcmcha
g[le_nm il n_]bhifiac_m) q_ g[s hin _ [ f_ ni l_[fct_ nb_ _h_ cn i []koclcha mo]b omch_mm_m c q_ [l_ oh[ f_ ni
mo]]_mm offs chn_al[n_ nb_g qcnb iol _rcmncha ij_l[ncihm [h^ ]igj[hs ]ofnol_+ S_ g[s _h]iohn_l hog_liom
^c c]ofnc_m ch ^_p_fijcha) g[ho []nolcha) [h^ g[le_ncha [hs h_q jli^o]nm l_mofncha lig [ mnl[n_ac] [ffc[h]_ il
[]kocmcncih nb[n ^_f[s il jl_p_hn om lig l_[fctcha nb_cl _rj_]n_^ _h_ cnm il _hb[h]cha iol omch_mm+ S_ ][hhin
_hmol_ nb[n) iffiqcha [hs mo]b []kocmcncih) q_ qcff []bc_p_ nb_ _rj_]n_^ msh_lac_m ni domnc s nb_ nl[hm[]ncih+

H IAI H;B7J;: JE J>; I;9KH J ;I C7HA;JI 7D: EMD;HI> F E EKH 9B7II 7 9ECCED IJE9A
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COL K HS SH L VM V VTTVU V R HMML OL VU LU H PVU VM V PUN WV L OP O SPTP
V 3SH 1 VTTVU V ROVSKL c HIPSP V PUMS LU L OL V VTL VM TH L ITP LK V V

V ROVSKL MV HWW V HS PU S KPUN OL LSL PVU VM V IVH K VM KP L V OL HKVW PVU VM HTLUKTLU
V V L PMP H L VM PU V WV H PVU HUK I SH HUK OL HWW V HS VM HU TL NL VU VSPKH PVU HSL VM HSS

V I HU PHSS HSS VM V H L V V OL THQV V WV H L HU H PVU

Kol ?f[mm = ]iggih mni]e) nb_ ]f[mm i iol ]iggih mni]e fcmn_^ ih Pb_ J[m^[k Oni]e I[le_n) b[m ih_ pin_ j_l
mb[l_) [h^ iol ?f[mm > ]iggih mni]e b[m .- pin_m j_l mb[l_+ =m i _]_g _l 0.) /-/0) l+ Cc mih) iol ?AK [h^
[ g_g _l i iol i[l^ i ^cl_]nilm) [h^ bcm [ cfc[n_m b_f^ 010)4-1 mb[l_m i iol ?f[mm = ]iggih mni]e [h^ [ff i
nb_ cmmo_^ [h^ ionmn[h^cha mb[l_m i iol ?f[mm > ]iggih mni]e) l_jl_m_hncha [jjlircg[n_fs /2" i nb_ pincha
jiq_l i iol ionmn[h^cha ][jcn[f mni]e) qbc]b pincha jiq_l g[s ch]l_[m_ ip_l ncg_ [m l+ Cc mih _r_l]cm_m il p_mnm
ch _kocns [q[l^m+ E [ff mo]b _kocns [q[l^m b_f^ s l+ Cc mih b[^ __h _r_l]cm_^ il p_mn_^ [h^ _r]b[ha_^ il
mb[l_m i ?f[mm > ]iggih mni]e [m i _]_g _l 0.) /-/0) l+ Cc mih [h^ bcm [ cfc[n_m qiof^ bif^ [jjlircg[n_fs
/3" i nb_ pincha jiq_l i iol ionmn[h^cha ][jcn[f mni]e+

=m [ l_mofn) l+ Cc mih g[s _ [ f_ ni mcahc c][hnfs ch fo_h]_ [hs []ncih l_koclcha nb_ [jjlip[f i iol
mni]ebif^_lm) ch]fo^cha nb_ _f_]ncih i iol i[l^ i ^cl_]nilm) nb_ [^ijncih i [g_h^g_hnm ni iol ]_lnc c][n_ i
ch]iljil[ncih [h^ sf[qm) [h^ nb_ [jjlip[f i [hs g_la_l) ]ihmifc^[ncih) m[f_ i [ff il mo mn[hnc[ffs [ff i iol
[mm_nm) il inb_l g[dil ]iljil[n_ nl[hm[]ncih+ l+ Cc mih g[s b[p_ chn_l_mnm nb[n ^c _l lig iol ?f[mm = ]iggih
mni]ebif^_lm [h^ g[s pin_ ch [ q[s qcnb qbc]b iol ?f[mm = mni]ebif^_lm ^cm[al__ [h^ qbc]b g[s _ [^p_lm_ ni
iol ?f[mm = mni]ebif^_lm chn_l_mnm+ Pb_ ]ih]_hnl[n_^ ]ihnlif i l+ Cc mih g[s b[p_ nb_ _ _]n i ^_f[scha)
jl_p_hncha) il ^_n_llcha [ ]b[ha_ ch ]ihnlif i iol ]igj[hs) ]iof^ ^_jlcp_ iol mni]ebif^_lm i [h ijjilnohcns ni
l_]_cp_ [ jl_gcog il nb_cl ][jcn[f mni]e [m j[ln i [ m[f_ ch iol ]igj[hs) [h^) nbom) g[s [ _]n nb_ g[le_n jlc]_
i iol ?f[mm = ]iggih mni]e+

Bonol_ nl[hm _lm s nb_ bif^_lm i ?f[mm > ]iggih mni]e qcff a_h_l[ffs l_mofn ch nbim_ mb[l_m [onig[nc][ffs
]ihp_lncha chni mb[l_m i ?f[mm = ]iggih mni]e) mo d_]n ni fcgcn_^ _r]_jncihm) mo]b [m ]_ln[ch nl[hm _lm il
_mn[n_ jf[hhcha+ Pl[hm _lm il _r]b[ha_m i mb[l_m i ?f[mm > ]iggih mni]e g[s l_mofn ch nb_ cmmo[h]_ i
[^^cncih[f mb[l_m i ?f[mm = ]iggih mni]e [h^ mo]b cmmo[h]_m qcff _ ^cfoncp_ ni bif^_lm i iol ?f[mm = ]iggih
mni]e+ Eh [^^cncih) _[]b mb[l_ i ?f[mm > ]iggih mni]e qcff ]ihp_ln [onig[nc][ffs chni ih_ mb[l_ i ?f[mm =
]iggih mni]e ojih nb_ _[lfc_mn i %c& =jlcf .3) /-/58 %cc& nb_ ^[n_ mj_]c c_^ s qlcnn_h ]ihm_hn il [al__g_hn i nb_
bif^_lm i 33 / 0" i iol nb_h ionmn[h^cha mb[l_m i ?f[mm > ]iggih mni]e8 %ccc& hch_ gihnbm [ n_l l+ Cc mih
]_[m_m ni bif^ [hs jimcncihm [m [h i c]_l il ^cl_]nil qcnb om8 il %cp& hch_ gihnbm [ n_l nb_ ^_[nb il ^cm[ cfcns i l+
Cc mih+ S_ l_ _l ni nb_ ^[n_ ih qbc]b mo]b ch[f ]ihp_lmcih i [ff ionmn[h^cha mb[l_m i ?f[mm > ]iggih mni]e
jolmo[hn ni nb_ n_lgm i [g_h^_^ [h^ l_mn[n_^ ]_lnc c][n_ i ch]iljil[ncih i]]olm [m nb_ Bch[f ?ihp_lmcih [n_+

W PU PWHS V ROVSKL HUK THUHNLTLU V U H PNUPMP HU WL LU HNL VM V V R HUK PSS IL HISL V
L L PNUPMP HU VU VS V L TH L IQL V V ROVSKL HWW V HS

=m i _]_g _l 0.) /-/0) iol _r_]oncp_ i c]_lm) ^cl_]nilm) bif^_lm i 2" il gil_ i iol ][jcn[f mni]e) [h^ nb_cl
l_mj_]ncp_ [ cfc[n_m) ch]fo^cha l+ Cc mih [h^ bcm [ cfc[n_m) _h_ c]c[ffs iqh_^ mb[l_m l_jl_m_hncha gil_ nb[h 2-"
i iol pincha jiq_l+ Pb_m_ mni]ebif^_lm) []ncha nia_nb_l) g[s _ [ f_ ni cgj[]n g[nn_lm l_koclcha mni]ebif^_l
[jjlip[f) ch]fo^cha nb_ _f_]ncihm i ^cl_]nilm8 [g_h^g_hnm i iol ila[hct[ncih[f ^i]og_hnm8 [h^ [jjlip[f i [hs
g_la_l) m[f_ i [ff il mo mn[hnc[ffs [ff i iol [mm_nm) il inb_l g[dil ]iljil[n_ nl[hm[]ncih+ Pbcm ]ih]_hnl[n_^ ]ihnlif
g[s [fmi b[p_ nb_ _ _]n i ^_n_llcha) ^_f[scha) il jl_p_hncha ohmifc]cn_^ []kocmcncih jlijim[fm il i _lm il iol
][jcn[f mni]e nb[n inb_l mni]ebif^_lm g[s __f [l_ ch nb_cl _mn chn_l_mn+ Pb_ chn_l_mnm i nbcm alioj i mni]ebif^_lm
g[s hin [fq[sm ]ich]c^_ qcnb _[]b inb_l m chn_l_mnm il nb_ chn_l_mnm i inb_l mni]ebif^_lm) [h^ nbcm alioj g[s []n ch
[ g[hh_l nb[n [^p[h]_m cnm _mn chn_l_mnm [h^ hin h_]_mm[lcfs nbim_ i inb_l mni]ebif^_lm a_h_l[ffs) ch]fo^cha
m__echa [ jl_gcog p[fo_ il nb_cl ]iggih mni]e) qbc]b gcabn nb_l_ il_ [ _]n nb_ g[le_n jlc]_ il iol ]iggih
mni]e+

COL W P L VM V 3SH 1 VTTVU V R TH IL VSH PSL HUK MS H L I HU PHSS OP O V SK L S PU
I HU PHS SV L MV OVSKL VM V VTTVU V R

Pb_ nl[^cha jlc]_ i iol ?f[mm = ]iggih mni]e b[m __h pif[ncf_ mch]_ iol chcnc[f jo fc] i _lcha [h^ cn cm fce_fs nb[n
nb_ jlc]_ qcff fo]no[n_ mo mn[hnc[ffs ch nb_ onol_+ Pb_ mni]e jlc]_ g[s _ ch fo_h]_^ s g[hs []nilm) [ hog _l i
qbc]b [l_ _sih^ iol ]ihnlif) qbc]b []nilm ch]fo^_ on [l_ hin fcgcn_^ ni nb_ iffiqcha7

§ nb_ mo]]_mm i ]igj_ncncp_ jli^o]nm il n_]bhifiac_m8
§ l_mofnm i ]fchc][f nlc[fm i iol ^loa ][h^c^[n_m il nbim_ i iol ]igj_ncnilm8
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§ l_aof[nils il f_a[f ^_p_fijg_hnm ch nb_ Qhcn_^ On[n_m [h^ inb_l ]iohnlc_m8
§ ^_p_fijg_hnm il ^cmjon_m ]ih]_lhcha j[n_hn [jjfc][ncihm) cmmo_^ j[n_hnm) il inb_l jlijlc_n[ls lcabnm8
§ nb_ l_]locng_hn il ^_j[lnol_ i e_s j_lmihh_f8
§ nb_ f_p_f i _rj_hm_m l_f[n_^ ni [hs i iol ^loa ][h^c^[n_m il ]fchc][f ^_p_fijg_hn jlial[gm8
§ nb_ l_mofnm i iol _ ilnm ni ^cm]ip_l) ^_p_fij) []kocl_) il ch*fc]_hm_ [^^cncih[f ^loa ][h^c^[n_m il ^loa jli^o]nm8
§ []no[f il [hnc]cj[n_^ ]b[ha_m ch _mncg[n_m [m ni ch[h]c[f l_mofnm) ^_p_fijg_hn ncg_fch_m) il l_]igg_h^[ncihm

s m_]olcnc_m [h[fsmnm8
§ p[lc[ncihm ch iol ch[h]c[f l_mofnm il nbim_ i ]igj[hc_m nb[n [l_ j_l]_cp_^ ni _ mcgcf[l ni om8
§ ]b[ha_m ch nb_ mnlo]nol_ i b_[fnb][l_ j[sg_hn msmn_gm8
§ ch f[ncih) a_h_l[f mojjfs ]b[ch g[nn_lm) afi [f jifcnc][f chmn[ cfcns) il q[l [l_8
§ j_l ilg[h]_ i nb_ ip_l[ff mni]e g[le_n [h^ mb[l_m i cin_]bhifias ]igj[hc_m ch j[lnc]of[l) [m q_ff [m
a_h_l[f _]ihigc] ]ih^cncihm8 [h^

§ nb_ inb_l []nilm ^_m]lc _^ ch nbcm Ncme B[]nilm m_]ncih+

=m [ l_mofn i nbcm pif[ncfcns) bif^_lm i iol ?f[mm = ]iggih mni]e g[s hin _ [ f_ ni m_ff nb_cl mni]e [n il [ ip_ nb_
jlc]_ nb_s ilcach[ffs j[c^ il cn) qbc]b ]iof^ l_mofn ch nb_ fimm i [ j[ln il [ff i nb_cl chp_mng_hn+

BHSL VM H I HU PHS U TIL VM OH L VM V 3SH 1 VTTVU V R PU OL W ISP TH RL V SK H L V
V R W P L V MHSS

O[f_m i [ mo mn[hnc[f hog _l i mb[l_m i iol ?f[mm = ]iggih mni]e ch nb_ jo fc] g[le_n ]iof^ i]]ol [n [hs ncg_+
Pb_m_ m[f_m) il nb_ j_l]_jncih ch nb_ g[le_n nb[n ih_ il gil_ bif^_lm i [ f[la_ hog _l i mb[l_m chn_h^ ni m_ff
nb_cl mb[l_m) ]iof^ ][om_ nb_ g[le_n jlc]_ i iol ?f[mm = ]iggih mni]e ni ^_]fch_+

=fmi) mb[l_m i ?f[mm = ]iggih mni]e nb[n [l_ _cnb_l mo d_]n ni ionmn[h^cha ijncihm [h^ q[ll[hnm il nb[n [l_
l_m_lp_^ il onol_ cmmo[h]_ oh^_l iol _kocns ]igj_hm[ncih jf[hm [l_ _fcac f_ il m[f_ ch nb_ jo fc] g[le_n ni nb_
_rn_hn j_lgcnn_^ s nb_ jlipcmcihm i p[lciom p_mncha m]b_^of_m [h^ Nof_ .11 [h^ Nof_ 4-. oh^_l nb_ O_]olcnc_m
=]n+ Oig_ bif^_lm i mb[l_m i iol ?f[mm = ]iggih mni]e cmmo_^ [h^ cmmo[ f_ ojih ]ihp_lmcih i ?f[mm >
]iggih mni]e [l_ _hncnf_^ ni lcabnm qcnb l_mj_]n ni nb_ l_acmnl[ncih i nb_cl mb[l_m oh^_l nb_ O_]olcnc_m =]n+
N_acmnl[ncih i nb_m_ mb[l_m oh^_l nb_ O_]olcnc_m =]n qiof^ l_mofn ch nb_ mb[l_m _]igcha l__fs nl[^[ f_ qcnbion
l_mnlc]ncih oh^_l nb_ O_]olcnc_m =]n) _r]_jn il mb[l_m jol]b[m_^ s [ cfc[n_m+

Eh nb_ onol_ q_ g[s [fmi cmmo_ iol m_]olcnc_m ch ]ihh_]ncih qcnb [hs ch[h]cham) chp_mng_hnm) il []kocmcncihm) [h^
nb_ hog _l i mb[l_m cmmo_^ ]iof^ ]ihmncnon_ [ g[n_lc[f jilncih i iol nb_h*ionmn[h^cha ]iggih mni]e+ Bil
_r[gjf_) ch ]ihh_]ncih qcnb nb_ I[s /-/0 []kocmcncih i R[f_h]_) q_ _hn_l_^ chni [ l_acmnl[ncih lcabnm [al__g_hn
qcnb ]_ln[ch mb[l_bif^_lm i R[f_h]_ nb[n l_kocl_^ om ni jl_j[l_ [h^ cf_ [ l_acmnl[ncih mn[n_g_hn) qbc]b j_lgcnm nb_
l_m[f_ s mb[l_bif^_lm i [jjlircg[n_fs 5+. gcffcih mb[l_m i iol ?f[mm = ]iggih mni]e+ Oo]b l_m[f_ jlimj_]nom
mojjf_g_hn q[m cf_^ ih I[s 0-) /-/0+ Eh ]ihh_]ncih qcnb nb_ I[s /-/0 []kocmcncih i ?s]fc][) q_ _hn_l_^ chni [
l_acmnl[ncih lcabnm [al__g_hn qcnb ]_ln[ch mb[l_bif^_lm i ?s]fc][ nb[n l_kocl_^ om ni jl_j[l_ [h^ cf_ [ l_m[f_
jlimj_]nom mojjf_g_hn ni nb_ [onig[nc] mb_f l_acmnl[ncih mn[n_g_hn cf_^ I[s .-) /-//) qbc]b j_lgcnm nb_ l_m[f_ s
nb_ mb[l_bif^_lm i [jjlircg[n_fs 3 gcffcih mb[l_m i iol ?f[mm = ]iggih mni]e+ Oo]b l_m[f_ jlimj_]nom
mojjf_g_hn q[m cf_^ ih Foh_ 6) /-/0+ Eh ]ihh_]ncih qcnb iol Fofs /-/0 jlcp[n_ jf[]_g_hn) q_ _hn_l_^ chni [
l_acmnl[ncih lcabnm [al__g_hn qcnb nb_ jlcp[n_ jf[]_g_hn chp_mnil nb[n l_kocl_^ om ni jl_j[l_ [h^ cf_ [ l_m[f_
jlimj_]nom mojjf_g_hn ni nb_ [onig[nc] mb_f l_acmnl[ncih mn[n_g_hn cf_^ I[s .-) /-//) qbc]b j_lgcnm nb_ l_m[f_ s
nb_ jlcp[n_ jf[]_g_hn chp_mnil i [jjlircg[n_fs 4+4 gcffcih mb[l_m i iol ?f[mm = ]iggih mni]e+ Oo]b l_m[f_
jlimj_]nom mojjf_g_hn q[m cf_^ ih =oaomn 5) /-/0+ Eh _]_g _l /-/0) nb_ q_ cf_^ [ jlimj_]nom mojjf_g_hn ni
nb_ [onig[nc] mb_f l_acmnl[ncih mn[n_g_hn cf_^ I[s .-) /-//) ni l_acmn_l il l_m[f_ [jjlircg[n_fs 0+/ gcffcih mb[l_m
i iol ?f[mm = ]iggih mni]e nb[n q_l_ cmmo_^ ni P_gjom ch j[sg_hn il nb_ chcnc[f fc]_hm_ __ oh^_l nb_ n_lgm i nb_
P_gjom =al__g_hn+

Pb_ m[f_ i [ mcahc c][hn hog _l i mb[l_m i iol ?f[mm = ]iggih mni]e oh^_l [hs i nb_ [ ip_ ]cl]ogmn[h]_m) il
inb_lqcm_) ch nb_ jo fc] g[le_n [n [hs ncg_) il nb_ j_l]_jncih nb[n nb_s g[s _ mif^) ]iof^ b[p_ [ g[n_lc[f [^p_lm_
_ _]n ih nb_ g[le_n jlc]_ i iol ?f[mm = ]iggih mni]e+ Eh nb[n _p_hn) bif^_lm i iol ?f[mm = ]iggih mni]e g[s
hin _ [ f_ ni m_ff nb_cl mni]e [n il [ ip_ nb_ jlc]_ nb_s ilcach[ffs j[c^ il cn) qbc]b ]iof^ l_mofn ch nb_ fimm i j[ln il
[ff i nb_cl chp_mng_hn+

HTLUKLK HUK L H LK L PMP H L VM PU V WV H PVU HUK HTLUKLK HUK L H LK I SH KL PNUH L OL
3V VM 3OHU L VM OL B H L VM 4LSH H L H OL VSL HUK L S P L MV T MV L HPU WL VM H PVU HUK

 

.1.



W V LLKPUN OH TH IL PUP PH LK I V V ROVSKL OP O V SK SPTP V V ROVSKL c HIPSP V VI HPU
H MH V HISL Q KP PHS MV T MV KP W L P O V V KP L V VMMP L LTWSV LL V HNLU

Kol [g_h^_^ [h^ l_mn[n_^ sf[qm jlipc^_ nb[n nb_ ?ioln i ?b[h]_ls i nb_ On[n_ i _f[q[l_ [h^ nb_ _^_l[f
^cmnlc]n ]iolnm i nb_ Qhcn_^ On[n_m i =g_lc][ cm nb_ _r]fomcp_ ilogm il mo mn[hnc[ffs [ff ^cmjon_m _nq__h om [h^
iol mni]ebif^_lm) qbc]b ]iof^ fcgcn iol mni]ebif^_lm [ cfcns ni i n[ch [ [pil[ f_ do^c]c[f ilog il ^cmjon_m qcnb om
il iol ^cl_]nilm) i c]_lm il _gjfis__m+

Kol [g_h^_^ [h^ l_mn[n_^ sf[qm jlipc^_ nb[n nb_ ?ioln i ?b[h]_ls i nb_ On[n_ i _f[q[l_ il) c nb_ ?ioln i
?b[h]_ls ^i_m hin b[p_ dolcm^c]ncih) [hinb_l On[n_ ]ioln ch _f[q[l_ il nb_ _^_l[f ^cmnlc]n ]ioln il nb_ cmnlc]n i
_f[q[l_) cm nb_ _r]fomcp_ ilog il nb_ iffiqcha) _r]_jn il [hs ]f[cg [m ni qbc]b mo]b ]ioln ^_n_lgch_m nb[n nb_l_

cm [h ch^cmj_hm[ f_ j[lns hin mo d_]n ni nb_ dolcm^c]ncih i mo]b ]ioln) [h^ nb_ ch^cmj_hm[ f_ j[lns ^i_m hin ]ihm_hn
ni nb_ j_lmih[f dolcm^c]ncih i mo]b ]ioln qcnbch .- ^[sm iffiqcha mo]b ^_n_lgch[ncih) qbc]b cm p_mn_^ ch nb_
_r]fomcp_ dolcm^c]ncih i [ ]ioln il ilog inb_l nb[h mo]b ]ioln il il qbc]b mo]b ]ioln ^i_m hin b[p_ mo d_]n g[nn_l
dolcm^c]ncih7

§ [hs ^_lcp[ncp_ []ncih il jli]__^cha lioabn ih iol _b[f 8
§ [hs []ncih [mm_lncha [ ]f[cg i l_[]b i c^o]c[ls ^ons8
§ [hs []ncih [mm_lncha [ ]f[cg [a[chmn om [lcmcha oh^_l nb_ _f[q[l_ C_h_l[f ?iljil[ncih H[q) iol [g_h^_^*
[h^ l_mn[n_^ ]_lnc c][n_ i ch]iljil[ncih il iol [g_h^_^ [h^ l_mn[n_^ sf[qm8 [h^

§ [hs []ncih [mm_lncha [ ]f[cg [a[chmn om nb[n cm aip_lh_^ s nb_ chn_lh[f*[ [clm ^i]nlch_+

Pbcm jlipcmcih qiof^ hin [jjfs ni mocnm lioabn ni _h il]_ [ ^ons il fc[ cfcns ]l_[n_^ s nb_ O_]olcnc_m Ar]b[ha_ =]n
i .601) [m [g_h^_^ %nb_ Ar]b[ha_ =]n & il [hs inb_l ]f[cg il qbc]b nb_ Q+O+ _^_l[f ]iolnm b[p_ _r]fomcp_
dolcm^c]ncih+ Kol [g_h^_^ [h^ l_mn[n_^ sf[qm olnb_l jlipc^_ nb[n nb_ _^_l[f ^cmnlc]n ]iolnm i nb_ Qhcn_^ On[n_m i
=g_lc][ qcff _ nb_ _r]fomcp_ ilog il l_mifpcha [hs ]igjf[chn [mm_lncha [ ][om_ i []ncih [lcmcha oh^_l nb_
O_]olcnc_m =]n+

Pb_m_ _r]fomcp_* ilog jlipcmcihm g[s fcgcn [ mni]ebif^_l m [ cfcns ni lcha [ ]f[cg ch [ do^c]c[f ilog nb[n cn ch^m
[pil[ f_ il ^cmjon_m qcnb om il iol ^cl_]nilm) i c]_lm il inb_l _gjfis__m) [h^ g[s l_mofn ch ch]l_[m_^ ]imnm ni
mni]ebif^_lm i lchacha [ ]f[cg) _[]b i qbc]b g[s ^cm]iol[a_ f[qmocnm [a[chmn om [h^ iol ^cl_]nilm) i c]_lm [h^
inb_l _gjfis__m+ =hs j_lmih il _hncns jol]b[mcha il inb_lqcm_ []koclcha [hs chn_l_mn ch [hs i iol m_]olcnc_m mb[ff
_ ^__g_^ ni b[p_ hinc]_ i [h^ ]ihm_hn_^ ni nb_m_ jlipcmcihm+ Pb_l_ cm oh]_ln[chns [m ni qb_nb_l [ ]ioln qiof^

_h il]_ mo]b jlipcmcihm) [h^ nb_ _h il]_[ cfcns i mcgcf[l ]bic]_ i ilog jlipcmcihm ch inb_l ]igj[hc_m ]b[ln_l
^i]og_hnm b[m __h ]b[ff_ha_^ ch f_a[f jli]__^cham+ En cm jimmc f_ nb[n [ ]ioln ]iof^ ch^ nb_m_ nsj_m i jlipcmcihm
ni _ ch[jjfc][ f_ il oh_h il]_[ f_) [h^ c [ ]ioln q_l_ ni ch^ _cnb_l _r]fomcp_* ilog jlipcmcih ch iol [g_h^_^ [h^
l_mn[n_^ sf[qm ni _ ch[jjfc][ f_ il oh_h il]_[ f_ ch [h []ncih) q_ g[s ch]ol [^^cncih[f ]imnm [mmi]c[n_^ qcnb
l_mifpcha nb_ ^cmjon_ ch inb_l dolcm^c]ncihm) qbc]b ]iof^ m_lciomfs b[lg iol omch_mm+

? V P PVU PU V HTLUKLK HUK L H LK L PMP H L VM PU V WV H PVU HUK HTLUKLK HUK L H LK I SH HUK
4LSH H L SH TPNO KP V HNL KLSH V W L LU H OHUNL PU VU VS VM V VTWHU V OHUNL PU V
THUHNLTLU HUK OL LMV L KLW L OL TH RL W P L VM V 3SH 1 VTTVU V R

Kol [g_h^_^ [h^ l_mn[n_^ ]_lnc c][n_ i ch]iljil[ncih [h^ [g_h^_^ [h^ l_mn[n_^ sf[qm ]ihn[ch jlipcmcihm nb[n
]iof^ ^_jl_mm nb_ g[le_n jlc]_m i iol ?f[mm = ]iggih mni]e s []ncha ni ^cm]iol[a_) ^_f[s il jl_p_hn [ ]b[ha_ ch
]ihnlif i iol ]igj[hs il ]b[ha_m ch iol g[h[a_g_hn nb[n nb_ mni]ebif^_lm i iol ]igj[hs g[s ^__g
[^p[hn[a_iom+ Pb_m_ jlipcmcihm) [giha inb_l nbcham7

§ _mn[ fcmb [ ]f[mmc c_^ i[l^ i ^cl_]nilm mi nb[n hin [ff g_g _lm i iol i[l^ [l_ _f_]n_^ [n ih_ ncg_8
§ j_lgcn ihfs nb_ i[l^ i ^cl_]nilm ni _mn[ fcmb nb_ hog _l i ^cl_]nilm [h^ cff p[][h]c_m ih nb_ i[l^8
§ [onbilct_ nb_ cmmo[h]_ i f[he ]b_]e jl_ _ll_^ mni]e nb[n iol i[l^ ]iof^ om_ ni cgjf_g_hn [ mni]ebif^_l
lcabnm jf[h %[fmi ehiqh [m [ jicmih jcff &8

§ _fcgch[n_ nb_ [ cfcns i iol mni]ebif^_lm ni ][ff mj_]c[f g__ncham i mni]ebif^_lm8
§ jlibc cn mni]ebif^_l []ncih s qlcnn_h ]ihm_hn) qbc]b l_kocl_m [ff mni]ebif^_l []ncihm ni _ n[e_h [n [ g__ncha i
iol mni]ebif^_lm8

§ jlibc cn ]ogof[ncp_ pincha8
§ [onbilct_ iol i[l^ i ^cl_]nilm ni [g_h^ nb_ sf[qm8
§ _mn[ fcmb [^p[h]_ hinc]_ l_kocl_g_hnm il higch[ncihm il _f_]ncih ni iol i[l^ il il jlijimcha g[nn_lm nb[n
][h _ []n_^ ojih s mni]ebif^_lm [n [hho[f mni]ebif^_l g__ncham8 [h^
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§ l_kocl_ [ moj_l*g[dilcns pin_ i mni]ebif^_lm ni [g_h^ mig_ jlipcmcihm ^_m]lc _^ [ ip_+

Eh [^^cncih) O_]ncih /-0 i nb_ C_h_l[f ?iljil[ncih H[q i nb_ On[n_ i _f[q[l_ % C?H& jlibc cnm [ jo fc]fs*b_f^
_f[q[l_ ]iljil[ncih lig _ha[acha ch [ omch_mm ]ig ch[ncih qcnb [h chn_l_mn_^ mni]ebif^_l) a_h_l[ffs [ j_lmih

qbc]b nia_nb_l qcnb cnm [ cfc[n_m iqhm) il qcnbch nb_ f[mn nbl__ s_[lm b[m iqh_^) .2" i iol pincha mni]e) il [
j_lci^ i nbl__ s_[lm [ n_l nb_ ^[n_ i nb_ nl[hm[]ncih ch qbc]b nb_ j_lmih _][g_ [h chn_l_mn_^ mni]ebif^_l)
ohf_mm nb_ omch_mm ]ig ch[ncih cm [jjlip_^ ch [ jl_m]lc _^ g[hh_l+

=hs jlipcmcih i iol [g_h^_^ [h^ l_mn[n_^ ]_lnc c][n_ i ch]iljil[ncih) [g_h^_^ [h^ l_mn[n_^ sf[qm) il C?H
nb[n b[m nb_ _ _]n i ^_f[scha il jl_p_hncha [ ]b[ha_ ch ]ihnlif ]iof^ fcgcn nb_ ijjilnohcns il iol mni]ebif^_lm ni
l_]_cp_ [ jl_gcog il nb_cl mb[l_m i ?f[mm = ]iggih mni]e [h^ ]iof^ [fmi [ _]n nb_ jlc]_ nb[n mig_ chp_mnilm [l_
qcffcha ni j[s il iol mni]e+

H HS VWL H PUN L S TH KPMML PNUPMP HU S M VT HU N PKHU L OH L W V PKL

Blig ncg_ ni ncg_) q_ g[s jlipc^_ aoc^[h]_ ch iol ko[ln_lfs _[lhcham l_f_[m_m) il inb_lqcm_) l_a[l^cha iol onol_
j_l ilg[h]_ nb[n l_jl_m_hnm iol g[h[a_g_hn m _mncg[n_m [m i nb_ ^[n_ i l_f_[m_+ Pbcm aoc^[h]_) qbc]b qiof^
ch]fo^_ ilq[l^*fiiecha mn[n_g_hnm) qiof^ _ [m_^ ih jlid_]ncihm jl_j[l_^ s iol g[h[a_g_hn+ J_cnb_l iol
l_acmn_l_^ jo fc] []]iohn[hnm hil [hs inb_l ch^_j_h^_hn _rj_ln il ionmc^_ j[lns qiof^ ]igjcf_ il _r[gch_ nb_
jlid_]ncihm+ =]]il^chafs) hi mo]b j_lmih qiof^ _rjl_mm [hs ijchcih il [hs inb_l ilg i [mmol[h]_ qcnb l_mj_]n
ni nb_ jlid_]ncihm+

Llid_]ncihm [l_ [m_^ ojih [ hog _l i [mmogjncihm [h^ _mncg[n_m nb[n) qbcf_ jl_m_hn_^ qcnb hog_lc][f
mj_]c c]cns) [l_ chb_l_hnfs mo d_]n ni mcahc c][hn omch_mm) _]ihigc]) [h^ ]igj_ncncp_ oh]_ln[chnc_m [h^
]ihncha_h]c_m) g[hs i qbc]b [l_ _sih^ iol ]ihnlif [h^ [l_ [m_^ ojih mj_]c c] [mmogjncihm qcnb l_mj_]n ni
onol_ omch_mm ^_]cmcihm) mig_ i qbc]b qcff ]b[ha_+ Pb_ jlch]cj[f l_[mih nb[n q_ qiof^ l_f_[m_ aoc^[h]_ cm ni
jlipc^_ [ [mcm il iol g[h[a_g_hn ni ^cm]omm iol omch_mm ionfiie qcnb [h[fsmnm [h^ chp_mnilm+ S_ ^i hin
[]]_jn [hs l_mjihmc cfcns il [hs jlid_]ncihm il l_jilnm jo fcmb_^ s [hs mo]b nbcl^ j[lnc_m+ Coc^[h]_ cm
h_]_mm[lcfs mj_]of[ncp_ ch h[nol_) [h^ cn ][h _ _rj_]n_^ nb[n mig_ il [ff i nb_ [mmogjncihm oh^_lfscha [hs
aoc^[h]_ olhcmb_^ s om qcff hin g[n_lc[fct_ il qcff p[ls mcahc c][hnfs lig []no[f l_mofnm+ =]]il^chafs) iol aoc^[h]_
qiof^ _ ihfs [h _mncg[n_ i qb[n g[h[a_g_hn _fc_p_m cm l_[fct[ f_ [m i nb_ ^[n_ i l_f_[m_+ =]no[f l_mofnm g[s
p[ls lig iol aoc^[h]_ [h^ nb_ p[lc[ncihm g[s _ g[n_lc[f+

1 H W ISP VTWHU L H L VISPNH LK V KL LSVW HUK THPU HPU H W VWL HUK LMML P L LT VM
KP SV L VU VS HUK PU L UHS VU VS V L MPUHU PHS LWV PUN 1U MHPS L V THPU HPU OL HKLX H VM
OP LT HUK OL L PU L UHS VU VS TH HK L LS HMML PU L V VUMPKLU L PU V VTWHU HUK H

H L S OL HS L VM V 3SH 1 VTTVU V R

S_ [l_ mo d_]n ni nb_ l_jilncha l_kocl_g_hnm i nb_ Ar]b[ha_ =]n) nb_ O[l [h_m*Krf_s =]n [h^ nb_ lof_m [h^
l_aof[ncihm i nb_ [jjfc][ f_ fcmncha mn[h^[l^m i Pb_ J[m^[k Oni]e I[le_n+ S_ _rj_]n nb[n nb_ l_kocl_g_hnm i
nb_m_ lof_m [h^ l_aof[ncihm qcff ]ihncho_ ni ch]l_[m_ iol f_a[f) []]iohncha) [h^ ch[h]c[f ]igjfc[h]_ ]imnm8 g[e_
mig_ []ncpcnc_m gil_ ^c c]ofn) ncg_*]ihmogcha) [h^ ]imnfs8 [h^ jf[]_ mcahc c][hn mnl[ch ih iol j_lmihh_f) msmn_gm)
[h^ l_miol]_m+

Pb_ O[l [h_m*Krf_s =]n l_kocl_m) [giha inb_l nbcham) nb[n q_ g[chn[ch _ _]ncp_ ^cm]fimol_ ]ihnlifm [h^
jli]_^ol_m [h^ chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha+ S_ [l_ ]ihnchocha ni ^_p_fij [h^ l_ ch_ iol ^cm]fimol_
]ihnlifm [h^ inb_l jli]_^ol_m nb[n [l_ ^_mcah_^ ni _hmol_ nb[n ch ilg[ncih l_kocl_^ ni _ ^cm]fim_^ s om ch nb_
l_jilnm nb[n q_ qcff cf_ qcnb nb_ OA? cm l_]il^_^) jli]_mm_^) mogg[lct_^) [h^ l_jiln_^ qcnbch nb_ ncg_ j_lci^m
mj_]c c_^ ch OA? lof_m [h^ ilgm [h^ nb[n ch ilg[ncih l_kocl_^ ni _ ^cm]fim_^ ch l_jilnm oh^_l nb_ Ar]b[ha_ =]n cm
[]]ogof[n_^ [h^ ]iggohc][n_^ ni iol jlch]cj[f _r_]oncp_ [h^ ch[h]c[f i c]_lm+ S_ [l_ [fmi ]ihnchocha ni cgjlip_
iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha+ Eh il^_l ni g[chn[ch [h^ cgjlip_ nb_ _ _]ncp_h_mm i iol ^cm]fimol_
]ihnlifm [h^ jli]_^ol_m [h^ chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha) q_ b[p_ _rj_h^_^) [h^ [hnc]cj[n_ nb[n q_ qcff
]ihncho_ ni _rj_h^) mcahc c][hn l_miol]_m) ch]fo^cha []]iohncha*l_f[n_^ ]imnm [h^ mcahc c][hn g[h[a_g_hn ip_lmcabn+

Kol ]oll_hn ]ihnlifm [h^ [hs h_q ]ihnlifm nb[n q_ ^_p_fij g[s _]ig_ ch[^_ko[n_ _][om_ i ]b[ha_m ch
]ih^cncihm ch iol omch_mm+ Eh [^^cncih) ]b[ha_m ch []]iohncha jlch]cjf_m il chn_ljl_n[ncihm ]iof^ [fmi ]b[ff_ha_ iol
chn_lh[f ]ihnlifm [h^ l_kocl_ nb[n q_ _mn[ fcmb h_q omch_mm jli]_mm_m) msmn_gm) [h^ ]ihnlifm ni []]iggi^[n_
mo]b ]b[ha_m+ S_ b[p_ fcgcn_^ _rj_lc_h]_ qcnb cgjf_g_hncha nb_ msmn_gm [h^ ]ihnlifm nb[n [l_ h_]_mm[ls ni
ij_l[n_ [m [ jo fc] ]igj[hs) [m q_ff [m [^ijncha ]b[ha_m ch []]iohncha jlch]cjf_m il chn_ljl_n[ncihm g[h^[n_^ s
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nb_ l_f_p[hn l_aof[nils i^c_m+ Kol ]bc_ ch[h]c[f i c]_l b[m ihfs __h nb_ ]bc_ ch[h]c[f i c]_l i [ jo fc]fs nl[^_^
]igj[hs mch]_ iol chcnc[f jo fc] i _lcha [h^ iol ]bc_ _r_]oncp_ i c]_l b[m ihfs __h nb_ ]bc_ _r_]oncp_ i c]_l i [
jo fc]fs nl[^_^ ]igj[hs mch]_ iol chcnc[f jo fc] i _lcha+ J_cnb_l b[m __h chpifp_^ ch nb_ fiha*n_lg ij_l[ncihm i [
jo fc] ]igj[hs+ =^^cncih[ffs) c nb_m_ h_q msmn_gm) ]ihnlifm) il mn[h^[l^m [h^ nb_ [mmi]c[n_^ jli]_mm ]b[ha_m ^i
hin acp_ lcm_ ni nb_ _h_ cnm nb[n q_ _rj_]n il ^i hin ij_l[n_ [m chn_h^_^) cn ]iof^ [^p_lm_fs [ _]n iol ch[h]c[f
l_jilncha msmn_gm [h^ jli]_mm_m) iol [ cfcns ni jli^o]_ ncg_fs [h^ []]ol[n_ ch[h]c[f l_jilnm) il nb_ _ _]ncp_h_mm i
chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha+ Iil_ip_l) iol omch_mm g[s _ b[lg_^ c q_ _rj_lc_h]_ jli f_gm qcnb [hs
h_q msmn_gm [h^ ]ihnlifm nb[n l_mofn ch ^_f[sm ch nb_cl cgjf_g_hn[ncih il ch]l_[m_^ ]imnm ni ]ill_]n [hs jimn*
cgjf_g_hn[ncih cmmo_m nb[n g[s [lcm_+

Lolmo[hn ni O_]ncih 1-1 i nb_ O[l [h_m*Krf_s =]n) q_ [l_ l_kocl_^ ni olhcmb [ l_jiln s iol g[h[a_g_hn ih iol
chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha+ Pbcm [mm_mmg_hn gomn ch]fo^_ ^cm]fimol_ i [hs g[n_lc[f q_[eh_mm_m
c^_hnc c_^ s iol g[h[a_g_hn ch iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha+ olcha iol _p[fo[ncih i iol chn_lh[f
]ihnlifm) c q_ c^_hnc s ih_ il gil_ g[n_lc[f q_[eh_mm_m ch iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha) q_ qcff _
oh[ f_ ni [mm_ln nb[n iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha cm _ _]ncp_+ Bil _r[gjf_) ch ]ihh_]ncih qcnb nb_
[o^cn i iol ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm [m i [h^ il nb_ s_[l _h^_^ _]_g _l 0.) /-/0) iol g[h[a_g_hn
[h^ [o^cnilm c^_hnc c_^ [ g[n_lc[f q_[eh_mm l_f[n_^ ni nb_ ?igj[hs m jli]_mm_m ni _mncg[n_ ]imnm om_^ ni ][f]of[n_
l_p_ho_ l_f[n_^ ni cnm l_p_ho_ fc]_hm_ [al__g_hn+ O__ S_ b[p_ c^_hnc c_^ g[n_lc[f q_[eh_mm_m ch iol chn_lh[f
]ihnlif ip_l ch[h]c[f l_jilncha+ E q_ [cf ni g[chn[ch _ _]ncp_ chn_lh[f ]ihnlifm) q_ g[s _ oh[ f_ ni jli^o]_ ncg_fs
[h^ []]ol[n_ ch[h]c[f mn[n_g_hnm) [h^ q_ g[s ]ih]fo^_ nb[n iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha cm hin
_ _]ncp_) qbc]b ]iof^ [^p_lm_fs cgj[]n iol chp_mnilm ]ih c^_h]_ [h^ iol mni]e jlc]_+ S_ ][hhin [mmol_ sio nb[n
q_ qcff _ [ f_ ni l_g_^c[n_ mo]b g[n_lc[f q_[eh_mm il nb[n nb_l_ qcff hin _ g[n_lc[f q_[eh_mm_m il mcahc c][hn
^_ c]c_h]c_m ch iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha ch nb_ onol_+

=hs [cfol_ ni g[chn[ch _ _]ncp_ ^cm]fimol_ ]ihnlifm [h^ chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha ]iof^ m_p_l_fs chbc cn
iol [ cfcns ni []]ol[n_fs l_jiln iol ch[h]c[f ]ih^cncih) il l_mofnm i ij_l[ncihm+ E [n [hs ncg_ q_ [l_ oh[ f_ ni
]ih]fo^_ nb[n iol ^cm]fimol_ ]ihnlifm [h^ chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha [l_ _ _]ncp_) il c iol ch^_j_h^_hn
l_acmn_l_^ jo fc] []]iohncha clg ^_n_lgch_m q_ b[p_ [ g[n_lc[f q_[eh_mm il mcahc c][hn ^_ c]c_h]s ch iol chn_lh[f
]ihnlif ip_l ch[h]c[f l_jilncha) il c q_ [l_ oh[ f_ ni l_g_^c[n_ [hs _rcmncha q_[eh_mm_m il ^_ c]c_h]c_m ch [ ncg_fs
g[hh_l il [n [ff) q_ ]iof^ fim_ chp_mnil ]ih c^_h]_ ch nb_ []]ol[]s [h^ ]igjf_n_h_mm i iol ch[h]c[f l_jilnm) nb_
g[le_n jlc]_ i mb[l_m i iol ?f[mm = ]iggih mni]e ]iof^ ^_]fch_) [h^ q_ ]iof^ _ mo d_]n ni m[h]ncihm il
chp_mnca[ncihm s nb_ J[m^[k Oni]e I[le_n) nb_ OA?) il inb_l l_aof[nils [onbilcnc_m+ B[cfol_ ni l_g_^s [hs g[n_lc[f
q_[eh_mm ch iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha) il ni cgjf_g_hn il g[chn[ch inb_l _ _]ncp_ ]ihnlif msmn_gm
l_kocl_^ i jo fc] ]igj[hc_m) ]iof^ [fmi l_mnlc]n iol onol_ []]_mm ni nb_ ][jcn[f g[le_nm+

FL OH L PKLU PMPLK H TH L PHS LHRUL PU V PU L UHS VU VS V L MPUHU PHS LWV PUN 9M L H L UHISL V
LTLKPH L OP TH L PHS LHRUL V PM L PKLU PM HKKP PVUHS TH L PHS LHRUL PU OL M L V V OL P L

MHPS V THPU HPU LMML P L PU L UHS VU VS L TH IL UHISL V W VK L PTLS HUK H H L MPUHU PHS
H LTLU OP O V SK HK L LS PTWH V PU L V c VUMPKLU L HUK V V R W P L

Eh ]ihh_]ncih qcnb nb_ [o^cn i iol ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm [m i [h^ il nb_ s_[l _h^_^ _]_g _l 0.)
/-/0) g[h[a_g_hn c^_hnc c_^ [ g[n_lc[f q_[eh_mm l_f[n_^ ni nb_ ?igj[hs m g[h[a_g_hn l_pc_q jli]_mm ip_l nb_
_mncg[n_^ ]imnm [h^ ncg_ ni ]igjf_ncih [h^ ]ihnlifm ni p[fc^[n_ ]igjf_n_h_mm [h^ []]ol[]s i ch ilg[ncih om_^ ni
][f]of[n_ l_p_ho_ [h^ oh_[lh_^ l_p_ho_ l_f[n_^ ni iol fc]_hm_ [al__g_hn+ = g[n_lc[f q_[eh_mm cm [ ^_ c]c_h]s) il
]ig ch[ncih i ^_ c]c_h]c_m) ch chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha mo]b nb[n nb_l_ cm [ l_[mih[ f_ jimmc cfcns nb[n
[ g[n_lc[f gcmmn[n_g_hn i iol [hho[f il chn_lcg ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm qcff hin _ jl_p_hn_^ il ^_n_]n_^
ih [ ncg_fs [mcm+

=fnbioab q_ [l_ n[echa mn_jm ni cgjlip_ iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha [h^ l_g_^c[n_ nb_m_ g[n_lc[f
q_[eh_mm_m) q_ ][hhin [mmol_ sio nb[n nb_ g_[mol_m q_ b[p_ n[e_h ni ^[n_ qcff _ mo c]c_hn ni [pic^ jin_hnc[f
onol_ g[n_lc[f q_[eh_mm_m+

E q_ c^_hnc s h_q g[n_lc[f q_[eh_mm_m ch iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha) c q_ [l_ oh[ f_ ni ]igjfs
qcnb nb_ l_kocl_g_hnm i O_]ncih 1-1 i nb_ O[l [h_m*Krf_s =]n) c q_ [l_ oh[ f_ ni ]ih]fo^_ nb[n iol chn_lh[f
]ihnlif ip_l ch[h]c[f l_jilncha cm _ _]ncp_) il c iol ch^_j_h^_hn l_acmn_l_^ jo fc] []]iohncha clg cm oh[ f_ ni
_rjl_mm [h ijchcih nb[n iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha cm _ _]ncp_ ch onol_ j_lci^m) chp_mnilm g[s fim_
]ih c^_h]_ ch nb_ []]ol[]s [h^ ]igjf_n_h_mm i iol ch[h]c[f l_jilnm [h^ nb_ g[le_n jlc]_ i iol ]iggih mni]e
]iof^ _ h_a[ncp_fs [ _]n_^+ =m [ l_mofn i mo]b [cfol_m) q_ ]iof^ [fmi _]ig_ mo d_]n ni chp_mnca[ncihm s J[m^[k)
nb_ OA? il inb_l l_aof[nils [onbilcnc_m) [h^ _]ig_ mo d_]n ni fcnca[ncih lig chp_mnilm [h^ mni]ebif^_lm) qbc]b
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]iof^ b[lg iol l_jon[ncih [h^ ch[h]c[f ]ih^cncih il ^cp_ln ch[h]c[f [h^ g[h[a_g_hn l_miol]_m lig iol l_aof[l
omch_mm []ncpcnc_m+

=;D;H7B H IAI

DUMH V HISL NSVIHS L VUVTP VUKP PVU V SK HK L LS HMML V I PUL

Kol l_mofnm i ij_l[ncihm ]iof^ _ [^p_lm_fs [ _]n_^ s a_h_l[f ]ih^cncihm ch nb_ afi [f _]ihigs [h^ ch nb_
afi [f ch[h]c[f g[le_nm+ Bil _r[gjf_) afi [f jifcnc][f chmn[ cfcns) mojjfs ]b[ch cmmo_m) [h^ ch f[ncih b[p_ ][om_^
mcahc c][hn pif[ncfcns [h^ oh]_ln[chns ch Q+O+ [h^ chn_lh[ncih[f g[le_nm+ Qh]_ln[chns ch nb_ Q+O+ l_a[l^cha nb_ _^_l[f
aip_lhg_hn m ^_ n ]_cfcha [h^ l_f[n_^ o^a_n[ls g[nn_lm g[s [fmi ][om_ pif[ncfcns [h^ oh]_ln[chns ch nb_ afi [f
g[le_nm+ = m_p_l_ il jlifiha_^ _]ihigc] ^iqhnolh ]iof^ l_mofn ch [ p[lc_ns i lcmem ni iol omch_mm) ch]fo^cha
q_[e_h_^ ^_g[h^ il iol ^loa ][h^c^[n_m [h^ cgj[cl_^ [ cfcns ni l[cm_ [^^cncih[f ][jcn[f qb_h h__^_^ ih
[]]_jn[ f_ n_lgm) c [n [ff+ = q_[e il ^_]fchcha _]ihigs ]iof^ [fmi mnl[ch iol mojjfc_lm il l_mofn ch mojjfs
^cmlojncih+ =hs i nb_ il_aicha ]iof^ b[lg iol omch_mm [h^ q_ ][hhin [hnc]cj[n_ [ff i nb_ q[sm ch qbc]b nb_
]oll_hn _]ihigc] ]fcg[n_ [h^ ch[h]c[f g[le_n ]ih^cncihm ]iof^ [^p_lm_fs cgj[]n iol omch_mm) l_mofnm i
ij_l[ncihm) ch[h]c[f ]ih^cncih) [h^ jlimj_]nm+

FL H L IQL V OL P R VM SP PNH PVU OH TH H P L PU OL V KPUH V L VM V I PUL OP O V SK
IL V S HUK PTL VU TPUN V W L V KLMLUK

S_ j_lci^c][ffs [l_) [h^ ch nb_ onol_ g[s _) chpifp_^ ch f_a[f jli]__^cham il ]f[cgm nb[n [lcm_ ch nb_ il^ch[ls
]iolm_ i omch_mm) mo]b [m nbim_ l_a[l^cha ]igg_l]c[f il ]ihnl[]no[f ^cmjon_m) chn_ff_]no[f jlij_lns lcabnm)
_gjfisg_hn g[nn_lm) jli^o]n fc[ cfcns) il ^[n[ jlcp[]s+

=m [ jo fc] ]igj[hs) q_ [h^ iol ^cl_]nilm [h^ i c]_lm [l_ [fmi mo d_]n ni jin_hnc[f m_]olcnc_m ]f[mm []ncih fcnca[ncih)
j[lnc]of[lfs c nb_ g[le_n jlc]_ i iol ?f[mm = ]iggih mni]e cm pif[ncf_+ Pb_ mni]e g[le_n ch a_h_l[f) [h^ J[m^[k*
fcmn_^ [h^ cin_]bhifias ]igj[hc_m ch j[lnc]of[l) _rj_lc_h]_ mcahc c][hn jlc]_ [h^ pifog_ fo]no[ncihm lig ncg_ ni
ncg_ nb[n i n_h [l_ ohl_f[n_^ il ^cmjlijilncih[n_ ni nb_ ij_l[ncha j_l ilg[h]_ i nb_m_ ]igj[hc_m+ Eh nb_ j[mn)
]igj[hc_m nb[n b[p_ _rj_lc_h]_^ pif[ncfcns ch nb_ g[le_n jlc]_ i nb_cl mni]e b[p_ __h mo d_]n ni m_]olcnc_m ]f[mm
[]ncih f[qmocnm) [h^ q_ g[s _ nb_ n[la_n i mo]b fcnca[ncih ch nb_ onol_+

Hcnca[ncih) qb_nb_l qcnb il qcnbion g_lcn) g[s _ _rj_hmcp_ ni jolmo_ il ^_ _h^8 ^cp_ln g[h[a_g_hn m [nn_hncih8
l_mofn ch [^p_lm_ do^ag_hnm il ^[g[a_m) chdoh]ncp_ l_fc_ ) j_h[fnc_m) [h^ ch_m8 [h^ b[lg iol omch_mm [h^
l_jon[ncih+ Oig_ nbcl^ j[lnc_m g[s _ [ f_ ni momn[ch nb_ ]imnm i fcnca[ncih gil_ _ _]ncp_fs nb[h q_ ][h _][om_
nb_s b[p_ mo mn[hnc[ffs al_[n_l l_miol]_m+ Ehmol[h]_ g[s hin ]ip_l [ff ]f[cgm il g[s ]ip_l ihfs [ jilncih i iol
_rj_hm_m [h^ fimm_m) [h^ g[s hin ]ihncho_ ni _ [p[cf[ f_ ih n_lgm []]_jn[ f_ ni om+

9M L P PL HUHS KV UV W ISP O L LH O V LWV HIV V I PUL V PM OL W ISP O ULNH P L
L HS H PVU VM V V R OL W P L VM V V R V SK KL SPUL

Pb_ nl[^cha g[le_n il iol ?f[mm = ]iggih mni]e l_fc_m) ch j[ln) ih nb_ l_m_[l]b [h^ l_jilnm nb[n ch^omnls il
ch[h]c[f [h[fsmnm jo fcmb [ ion om il iol omch_mm+ E ihfs [ mg[ff hog _l i [h[fsmnm g[chn[ch ]ip_l[a_ i om) nb_
nl[^cha jlc]_ i iol mni]e qiof^ fce_fs ^_]l_[m_+ E [h [h[fsmn ]ip_lcha iol mni]e ^iqhal[^_ nb_cl _p[fo[ncihm i iol
mni]e) nb_ jlc]_ i iol mni]e ]iof^ ^_]fch_+ E ih_ il gil_ i nb_m_ [h[fsmnm ]_[m_ ni ]ip_l iol mni]e) q_ ]iof^ fim_
pcmc cfcns ch nb_ g[le_n il iol mni]e) qbc]b ch nolh ]iof^ ][om_ iol mni]e jlc]_ ni ^_]fch_+
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gX 8' KaeXfb_iXW IgTYY 9b Xagf'

Jih_+

gX 9' 9lUXefXVhe gl'

S_ _fc_p_ ]s _lm_]olcns cm [ ]lcnc][f ]igjih_hn i iol _hn_ljlcm_ lcme g[h[a_g_hn oh]ncih+ Kol mnl[n_as l_a[l^cha
Eh ilg[ncih O_]olcns % Eh iO_] & ch]fo^_m [ ]igjl_b_hmcp_) jli[]ncp_) [h^ momn[ch[ f_ lcme* [m_^ [jjli[]b)
[mm_mmcha nb_ lcme jim_^ ni nb_ ?igj[hs [n nb_ mnl[n_ac]) ij_l[ncih[f) ch[h]c[f) [h^ l_jon[ncih[f f_p_fm+ S_ n[e_
[jjlijlc[n_ jl_p_hncp_) ^_n_]ncp_) [h^ l_mjihm_ g_[mol_m ni gcnca[n_ nb_m_ lcmem ih [ ]ihnchocha [mcm+

H f CTaTZX Xag FebVXff

N_]olmcih m [jjli[]b ni Eh iO_] cm ch ilg_^ s nb_ J[ncih[f chmncnon_ i On[h^[l^m [h^ P_]bhifias % JEOP &
?s _lm_]olcns Bl[g_qile % ?OB &) qbc]b cm [ li[^ mn[h^[l^m l[g_qile nb[n jlipc^_m ^cl_]ncih [h^ aoc^[h]_ ni
[mm_mm nb_ ?igj[hs m Eh iO_] lcme [h^ cgjf_g_hn Eh iO_] ][j[ cfcnc_m) [h^ [fmi jlipc^_m g_[mol_m i jlial_mm ch
[l_[m nb[n [l_ l_f_p[hn il nb_ ila[hct[ncih m omch_mm i d_]ncp_m+

BR T :MNW RORLJ RXW JWM 2 N VNW

S_ b[p_ [ ^_^c][n_^ Eh iO_] n_[g nb[n l_aof[lfs l_pc_qm nbl_[n chn_ffca_h]_ lig p[lciom miol]_m) ch]fo^cha nbcl^*
j[lns Eh iO_] ]ihmofn[hnm) [mm_mm_m nb_ [jjfc][ cfcns i ehiqh nbl_[nm [h^ nbl_[n []nil _b[pcil [h^ n[]nc]m ni nb_
?igj[hs) [h^ [mm_mm_m qb_nb_l nb_m_ nbl_[nm jim_ lcmem ni nb_ ?igj[hs+ Pb_ Eh iO_] n_[g nb_h _p[fo[n_m
jin_hnc[ffs [jjlijlc[n_ [^gchcmnl[ncp_) n_]bhc][f) [h^ jbsmc][f ]ihnlifm ni gcnca[n_ [h^ l_^o]_ nb_m_ lcmem qcnbch nb_
[jjlijlc[n_ omch_mm ]ihn_rn [h^ [jjfc_m mo]b ]ihnlifm qb_l_ [jjlijlc[n_+ S_ [fmi b[p_ cgjf_g_hn_^ [ jli]_mm ni
c^_hnc s [h^ gcnca[n_ lcmem lig ]s _lm_]olcns nbl_[nm l_f[n_^ ni iol om_ i nbcl^*j[lns m_lpc]_ jlipc^_lm+

Pb_m_ gcnca[ncih g_[mol_m [l_ ^_n[cf_^ ch nb_ ?igj[hs m Eh iO_] Ni[^g[j+ Llial_mm [a[chmn nbcm Ni[^g[j [h^
jin_hnc[f ch]c^_hnm [l_ l_pc_q_^ qcnb g[h[a_g_hn [h^ nb_ ?igj[hs m =o^cn ?iggcnn__+

BR T 2 JWLN

Kol Eh iO_] n_[g n_mnm l_f_p[hn ]ihnlifm [h^ g[chn[chm ch^omnls mn[h^[l^ [nn_mn[ncihm) ch]fo^cha l_jilnm jl_j[l_^ s
[h ch^_j_h^_hn =E?L=*[]]l_^cn_^ [o^cnil+

S_ [fmi loh l_aof[l ]s _lm_]olcns _r_l]cm_m) mo]b [m j_h_nl[ncih n_mnm) ni n_mn nb_ _ _]ncp_h_mm i iol ]ihnlifm+ S_
om_ nb_ l_mofnm i nb_m_ _r_l]cm_m ni c^_hnc s) _p[fo[n_) [h^ jlcilcnct_ jin_hnc[f [l_[m i cgjlip_g_hn nblioab nb_
Eh iO_] Ni[^g[j+

4XW N NWLN R RPJ RXW

S_ [fmi n_mn nb_ ?igj[hs m Eh iO_] m Eh]c^_hn N_mjihm_ ]ihnlif _ _]ncp_h_mm nblioab n[ f_nij _r_l]cm_m []cfcn[n_^
s [ nbcl^ j[lns+ Pb_m_ _r_l]cm_m n_mn nb_ ?igj[hs m [ cfcns ni ^_n_]n [h^ l_mjih^ ni ]s _lm_]olcns ch]c^_hnm ch [

ncg_fs g[hh_l qcnb [ ai[f ni l_^o]_ nb_ cgj[]n i nb_ ]s _lm_]olcns ch]c^_hnm+ Kol Eh iO_] jifc]c_m) jli]_mm_m [h^
jli]_^ol_m [l_ n_mn_^ il ]igjf_ncih [h^ []]ol[]s nblioab nb_m_ _r_l]cm_m+ S_ om_ nb_ l_mofnm i nb_m_ _r_l]cm_m
ni c^_hnc s) _p[fo[n_) [h^ jlcilcnct_ jin_hnc[f [l_[m i cgjlip_g_hn c^_hnc c_^ nblioab nb_ Eh iO_] Ni[^g[j+

S_) fce_ [hs n_]bhifias ]igj[hs ch nb_ ]oll_hn _hpclihg_hn) b[p_ _rj_lc_h]_^ ]s _lm_]olcns ch]c^_hnm ch nb_ j[mn)
on q_ b[p_ hin _rj_lc_h]_^ [ ]s _lm_]olcns ch]c^_hn qbc]b b[m __h ^_n_lgch_^ ni _ g[n_lc[f+ Bil [^^cncih[f

ch ilg[ncih l_a[l^cha qb_nb_l [hs lcmem lig ]s _lm_]olcns nbl_[nm [l_ l_[mih[ fs fce_fs ni g[n_lc[ffs [ _]n iol
]igj[hs) ch]fo^cha iol omch_mm mnl[n_as) l_mofnm i ij_l[ncihm) il ch[h]c[f ]ih^cncih) jf_[m_ l_ _l ni En_g .=) Ncme
B[]nilm) ch nbcm [hho[f l_jiln ih Bilg .-*G) ch]fo^cha nb_ lcme []nilm _hncnf_^ Ncmem N_f[n_^ ni Kol Lf[n ilg [h^
[n[+

9lUXefXVhe gl =biXeaTaVX

Kol ]s _lm_]olcns jli]_mm_m [l_ ip_lm__h s nb_ =o^cn ?iggcnn__ i nb_ >i[l^ i cl_]nilm+ Pb_ =o^cn ?iggcnn__)
nblioab cnm ]b[ln_l) b[m _rjl_mm ip_lmcabn i nb_ ?igj[hs m ]s _lm_]olcns jli]_mm_m) ]ihnlifm) [h^ jli]_^ol_m [h^
cm l_mjihmc f_ il gihcnilcha [h^ l_pc_qcha nb_ ?igj[hs m gcnca[ncih _ ilnm+ Pb_ =o^cn ?iggcnn__ l_]_cp_m
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ko[ln_lfs lc_ cham lig m_hcil f_[^_lmbcj) ch]fo^cha iol ?bc_ Eh ilg[ncih O_]olcns K c]_l) l_a[l^cha ch ilg[ncih
m_]olcns lcme) mnl[n_as) [h^ _ _]ncp_h_mm [h^ jlial_mm i nb_ Eh iO_] jlial[g+ Pb_ =o^cn ?iggcnn__ [fmi l_pc_qm
qcnb g[h[a_g_hn mcahc c][hn ch ilg[ncih m_]olcns ch]c^_hnm il nb_ j_lci^ [h^ [mmi]c[n_^ l_g_^c[ncih jf[hm) [h^
h_q il _g_lacha ch ilg[ncih m_]olcns lcmem+ Pb_ >i[l^ i cl_]nilm cm [fmi jlipc^_^ [h oj^[n_ ko[ln_lfs ih nb_
?igj[hs m ]s _lm_]olcns lcme) jli]_mm_m) [h^ gcnca[ncih _ ilnm+

Pb_ _r_]oncih i nb_ ?igj[hs m ]s _lm_]olcns jli]_mm_m cm ip_lm__h s [ ]iggcnn__ nb[n ch]fo^_m iol ?bc_
Eh ilg[ncih O_]olcns K c]_l) ?bc_ Bch[h]c[f K c]_l) ?bc_ Kj_l[ncha K c]_l) C_h_l[f ?iohm_f [h^ ?bc_ P_]bhifias
K c]_l+ Pbcm ]iggcnn__ cm l_mjihmc f_ il nb_ ip_l[ff ]s _lm_]olcns mnl[n_as [h^ [jjlipcha nb_ ]s _lm_]olcns
jli]_mm_m) jifc]c_m) [h^ jli]_^ol_m) ch]fo^cha nb_ Eh iO_] Ni[^g[j+ Pb_ ]iggcnn__ l_]_cp_m l_aof[l l_jilnm ih
nb_ Eh iO_] mnl[n_as) lcmem) [h^ gcnca[ncih _ ilnm+ En cm [fmi ch ilg_^ i [hs jin_hnc[f l_jiln[ f_ ch ilg[ncih m_]olcns
ch]c^_hnm [h^ cm l_mjihmc f_ il [mm_mmcha nb_ cgj[]n [h^ [jjlipcha l_g_^c[ncih jf[hm) [m q_ff [m _m][f[ncha ni nb_
=o^cn ?iggcnn__ il >i[l^ i cl_]nilm+ Kp_l[ff cgjf_g_hn[ncih i nb_ ]s _lm_]olcns mnl[n_as cm _r_]on_^ []limm nb_
_hn_ljlcm_ s N_]olmcih m Eh iO_] n_[g) qbc]b cm moj_lpcm_^ s nb_ ?bc_ Eh ilg[ncih O_]olcns K c]_l+

gX ' FebcXeg Xf'

N_]olmcih m ]iljil[n_ b_[^ko[ln_lm [l_ fi][n_^ [n 1. O Nci Cl[h^_ Onl__n) O[fn H[e_ ?cns) Qn[b 51.-. qb_l_ q_
f_[m_ 66).4/ mko[l_ __n i i c]_) ^ls [h^ q_n f[ il[nils mj[]_+ Pb_ f[ il[nilc_m ch]fo^_ inb nl[^cncih[f [h^
[onig[n_^ f[ il[nilc_m il ^loa l_m_[l]b+ Pb_ ]oll_hn n_lg i iol f_[m_ _rjcl_m ch I[s /-/5+ S_ b[p_ _hn_l_^ chni
[ f_[m_ il [h [^^cncih[f .-0)301 mko[l_ __n i i c]_) l_m_[l]b [h^ f[ il[nils mj[]_ [^d[]_hn ni iol ]iljil[n_
b_[^ko[ln_lm oh^_l [ f_[m_ nb[n _rjcl_m ch I[s /-0/+

N_]olmcih m ?[h[^c[h ij_l[ncihm [l_ b_[^ko[ln_l_^ [n 003 Mo__h Onl__n S_mn) Pilihni ?= I2R /=/) qb_l_ q_
f_[m_ /5)..- mko[l_ __n i i c]_ mj[]_+ Pb_ ]oll_hn n_lg _rjcl_m ch Jip_g _l /-0/+ Eh [^^cncih ni iol ?[h[^[
b_[^ko[ln_lm ch Pilihni) q_ [fmi b[p_ nqi f_[m_m ch Iihnl_[f nb[n biom_ iol m_gc*[onihigiom [lnc c]c[f chn_ffca_h]_
_hach_) R[f_h]_ H[ m+ R[f_h]_ H[ m f_[m_m [h 5)034 mko[l_ iin i c]_ [h^ ^ls f[ il[nils mj[]_ fi][n_^ [n 3333
No_ O[chn*Ql [ch) Iihnl_[f ?= D/O0D. nb[n _rjcl_m ch I[l]b /-/6+ R[f_h]_ [fmi b[m [ l_m_[l]b fioha_ fi][n_^ ch
nb_ qilf^ l_hiqh_^ [lnc c]c[f chn_ffca_h]_ [h^ g[]bch_ f_[lhcha bo IEH=+ Pbcm i c]_ mj[]_ bimnm [][^_gc]
l_m_[l]b_lm+

S_ _fc_p_ iol []cfcnc_m [l_ [^_ko[n_ [h^ mocn[ f_ il iol ]oll_hn h__^m [h^ nb[n) mbiof^ cn _ h__^_^) mocn[ f_
[^^cncih[f il [fn_lh[ncp_ mj[]_ qcff _ [p[cf[ f_ ni []]iggi^[n_ iol ij_l[ncihm+

gX ,' BXZT_ FebVXXW aZf'

Pb_ ?igj[hs g[s) lig ncg_ ni ncg_) _ chpifp_^ ch p[lciom f_a[f jli]__^cham [lcmcha ch nb_ hilg[f ]iolm_ i
omch_mm+ =h oh [pil[ f_ l_mifoncih i [hs mo]b g[nn_l ]iof^ g[n_lc[ffs [ _]n nb_ ?igj[hs m onol_ ch[h]c[f

jimcncih) l_mofnm i ij_l[ncihm il ][mb fiqm+ Bil gil_ ch ilg[ncih j_ln[chcha ni f_a[f jli]__^cham) m__ L[ln EE) En_g
5) Jin_ 4) ?iggcng_hnm [h^ ?ihncha_h]c_m) qbc]b cm ch]iljil[n_^ b_l_ch s l_ _l_h]_+

gX -' C aX ITYXgl : fV_bfheXf'

Jin [jjfc][ f_+
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F7HJ

gX .' CTe Xg Ybe HXZ fgeTag f 9b ba ;dh gl% HX_TgXW IgbV [b_WXe CTggXef TaW ffhXe FheV[TfXf bY
;dh gl IXVhe g Xf'

Fe aV cT_ Te Xg

Pb_ jlch]cj[f g[le_n il N_]olmcih m ?f[mm = ]iggih mni]e cm nb_ J[m^[k Cfi [f O_f_]n I[le_n %Osg if7 NTNT&+
Kol ]iggih mni]e _a[h nl[^cha ih =jlcf .3) /-/.+ Llcil ni nb[n ^[n_) nb_l_ q[m hi jo fc] g[le_n il iol ]iggih
mni]e+

N_]olmcih m ?f[mm > [h^ Ar]b[ha_[ f_ ]iggih mni]e [l_ hin fcmn_^ ih [hs mni]e _r]b[ha_ hil nl[^_^ ih [hs
jo fc] g[le_n+

IgbV cXeYbe TaVX ZeTc[

Pb_ iffiqcha al[jb ]igj[l_m nb_ ]ogof[ncp_ nin[f l_nolhm i N_]olmcih) nb_ J[m^[k ?igjimcn_ Eh^_r [h^ nb_
J[m^[k >cin_]bhifias Eh^_r lig iol =jlcf .3) /-/. ]fimcha mni]e jlc]_ %nb_ ^[n_ ih qbc]b iol ]iggih mni]e clmn
_a[h nl[^cha ih nb_ J[m^[k Cfi [f O_f_]n I[le_n& nblioab _]_g _l 0.) /-/0+ Pbcm al[jb [mmog_m .-- q[m

chp_mn_^ [h^ nb_ l_chp_mng_hn i ^cpc^_h^m) c [hs+ Pb_ ]igj[lcmihm mbiqh ch nb_ al[jb _fiq [l_ [m_^ ojih
bcmnilc][f ^[n[ [h^ [l_ hin h_]_mm[lcfs ch^c][ncp_ i onol_ j_l ilg[h]_+

Pbcm j_l ilg[h]_ al[jb cm olhcmb_^ [h^ mb[ff hin _ ^__g_^ cf_^ qcnb nb_ OA? il mo d_]n ni O_]ncih .5 i nb_
O_]olcnc_m Ar]b[ha_ =]n i .601) [m [g_h^_^) hil mb[ff cn _ ^__g_^ ch]iljil[n_^ s l_ _l_h]_ ch [hs i
N_]olmcih m cfcham oh^_l nb_ O_]olcnc_m =]n i .600) [m [g_h^_^+

IgbV [b_WXef

Pb_l_ q_l_ 41 mni]ebif^_lm i l_]il^ i N_]olmcih ?f[mm = ]iggih mni]e [m i F[ho[ls 0.) /-/1+ Pb_ []no[f
hog _l i mni]ebif^_lm i iol ?f[mm = ]iggih mni]e cm al_[n_l nb[h nbcm hog _l i l_]il^ bif^_lm [h^ ch]fo^_m
mni]ebif^_lm qbi [l_ _h_ c]c[f iqh_lm on qbim_ mb[l_m [l_ b_f^ ch mnl__n h[g_ s lie_lm [h^ inb_l higch__m+
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: i WXaW cb_ Vl

S_ b[p_ h_p_l ^_]f[l_^ il j[c^ [hs ][mb ^cpc^_h^m ih iol ][jcn[f mni]e+ S_ ]oll_hnfs chn_h^ ni l_n[ch [hs onol_
_[lhcham [h^ ^i hin _rj_]n ni j[s [hs ^cpc^_h^m ch nb_ il_m__[ f_ onol_+ =hs onol_ ^_n_lgch[ncih ni ^_]f[l_ ][mb
^cpc^_h^m qcff _ g[^_ [n nb_ ^cm]l_ncih i iol >i[l^ i cl_]nilm) mo d_]n ni [jjfc][ f_ f[qm) [h^ qcff ^_j_h^ ih [
hog _l i []nilm) ch]fo^cha iol ch[h]c[f ]ih^cncih) l_mofnm i ij_l[ncihm) ][jcn[f l_kocl_g_hnm) ]ihnl[]no[f
l_mnlc]ncihm) a_h_l[f omch_mm ]ih^cncihm) [h^ inb_l []nilm nb[n iol >i[l^ i cl_]nilm g[s ^__g l_f_p[hn) ch]fo^cha
l_mnlc]ncihm ch iol ]oll_hn [h^ onol_ ^_ n chmnlog_hnm) iol onol_ _[lhcham) ][jcn[f l_kocl_g_hnm) ch[h]c[f ]ih^cncih)
jlimj_]nm) [h^ [jjfc][ f_ _f[q[l_ f[q) qbc]b jlipc^_m nb[n ^cpc^_h^m [l_ ihfs j[s[ f_ ion i moljfom il ]oll_hn h_n
jli cnm+

IXVhe g Xf Thg[be mXW Ybe ffhTaVX haWXe Xdh gl Vb cXafTg ba c_Taf

Eh ilg[ncih [ ion iol _kocns ]igj_hm[ncih jf[hm ch En_g ./ i L[ln EEE i nbcm =hho[f N_jiln ih Bilg .-*G cm
ch]iljil[n_^ b_l_ch s l_ _l_h]_+

HXVXag fT_Xf bY haeXZ fgXeXW fXVhe g Xf

 H BHSL VM DU LNP L LK BL P PL

2L R R RXW
Eh I[s /-/0) nb_ ?igj[hs _hn_l_^ chni [h [al__g_hn ni []kocl_ ?s]fc][+ Pb_ [aal_a[n_ oj lihn ]ihmc^_l[ncih il
nb_ []kocmcncih i ?s]fc][ ]ihmcmn_^ i 2+5 gcffcih mb[l_m i N_]olmcih ?f[mm = ]iggih mni]e) ][mb j[sg_hnm)
.+- gcffcih mb[l_m cmmo[ f_ ojih _r_l]cm_ i mni]e ijncihm b_f^ s ?s]fc][ _kocns [q[l^ bif^_lm [h^ ^_ _ll_^
fc[ cfcnc_m+ =jjlircg[n_fs .5/ nbiom[h^ i nb_ [ il_g_hncih_^ ?f[mm = ]iggih mni]e ]ihmc^_l[ncih b[^ hin s_n __h
cmmo_^ [m i _]_g _l 0.) /-/0+ = jlimj_]nom mojjf_g_hn ni [ l_acmnl[ncih mn[n_g_hn %Bcf_ Ji+ 000*/31512& q[m
mo m_ko_hnfs cf_^ jolmo[hn ni Nof_ 1/1% & ih Foh_ 6) /-/0) ni l_acmn_l nb_ l_m[f_ i ]_ln[ch i mo]b mb[l_m [h^ nb_
cmmo[h]_ i mb[l_m cmmo[ f_ ojih _r_l]cm_ i ]_ln[ch mo]b mni]e ijncihm+ Eh [^^cncih) [ l_acmnl[ncih mn[n_g_hn ih
Bilg O*5 %Bcf_ Ji+ 000*/4//5/& q[m cf_^ ih I[s 0-) /-/0 ni l_acmn_l nb_ cmmo[h]_ i mb[l_m cmmo[ f_ ojih
_r_l]cm_ i ]_ln[ch i mo]b mni]e ijncihm+

=fmi ch I[s /-/0) nb_ ?igj[hs _hn_l_^ chni [h [al__g_hn ni []kocl_ R[f_h]_+ Pb_ [aal_a[n_ oj lihn ]ihmc^_l[ncih
il nb_ []kocmcncih i R[f_h]_ ]ihmcmn_^ i /+/ gcffcih mb[l_m i N_]olmcih ?f[mm = ]iggih mni]e) 1+1 gcffcih mb[l_m
i [ mo mc^c[ls i N_]olmcih) _r]b[ha_[ f_ il mb[l_m i N_]olmcih m ?f[mm = ]iggih mni]e) 46/ nbiom[h^ mb[l_m
cmmo[ f_ ojih nb_ _r_l]cm_ i mni]e ijncihm b_f^ s R[f_h]_ _kocns [q[l^ bif^_lm [h^ ^_ _ll_^ fc[ cfcnc_m+ =
l_acmnl[ncih mn[n_g_hn ih Bilg O*0=ON %Bcf_ Ji+ 000*/4//5.& q[m mo m_ko_hnfs cf_^ ih I[s 0-) /-/0) ni l_acmn_l
nb_ l_m[f_ i ]_ln[ch i mo]b mb[l_m [h^ ni l_acmn_l nb_ cmmo[h]_ i mb[l_m cmmo[ f_ ojih _r_l]cm_ i ]_ln[ch i mo]b
mni]e ijncihm [h^ i mb[l_m cmmo[ f_ ojih _r]b[ha_ i _r]b[ha_[ f_ mb[l_m+ Eh [^^cncih) [ l_acmnl[ncih mn[n_g_hn
ih Bilg O*5 %Bcf_ Ji+ 000*/4/-/4& q[m cf_^ ih I[s .5) /-/0 ni l_acmn_l nb_ cmmo[h]_ i mb[l_m cmmo[ f_ ojih
_r_l]cm_ i ]_ln[ch i mo]b mni]e ijncihm+

F:5:2 A R J N AUJLNVNW
Kh Fofs ..) /-/0) nb_ ?igj[hs cmmo_^ [h [aal_a[n_ i 4+4 gcffcih mb[l_m %nb_ JRE E= Ob[l_m & i nb_ ?igj[hs m
?f[mm = ]iggih mni]e [n [ jol]b[m_ jlc]_ i 3+16 j_l mb[l_ ch [ jlcp[n_ jf[]_g_hn ni JRE E= ?iljil[ncih il h_n
jli]__^m i [jjlircg[n_fs 16+6 gcffcih %nb_ JRE E= Llcp[n_ Lf[]_g_hn &+ Pb_ m[f_ q[m g[^_ jolmo[hn ni nb_
_r_gjncih lig l_acmnl[ncih ]ihn[ch_^ ch O_]ncih 1%[&%/& i nb_ O_]olcnc_m =]n+ Eh ]ihh_]ncih qcnb nb_ JRE E= Llcp[n_
Lf[]_g_hn) nb_ ?igj[hs [h^ JRE E= ?iljil[ncih _hn_l_^ chni [ l_acmnl[ncih lcabnm [al__g_hn) ^[n_^ Fofs ..) /-/0)
jlipc^cha il nb_ l_acmnl[ncih il l_m[f_ i nb_ JRE E= Ob[l_m+ = jlimj_]nom mojjf_g_hn ni [ l_acmnl[ncih mn[n_g_hn
%Bcf_ Ji+ 000*/31512& q[m mo m_ko_hnfs cf_^ jolmo[hn ni Nof_ 1/1% & ih =oaomn 5) /-/0) ni l_acmn_l nb_ l_m[f_ i
nb_ JRE E= Ob[l_m s JRE E= ?iljil[ncih+

DNVY A R J N AUJLNVNW
Eh Jip_g _l /-/0) nb_ ?igj[hs _hn_l_^ chni [ I[mn_l =al__g_hn %nb_ P_gjom =al__g_hn & qcnb P_gjom H[ m)
Eh]+ % P_gjom & jolmo[hn ni qbc]b P_gjom qcff jlipc^_ ]_ln[ch m_lpc]_m [h^ ^_fcp_l[ f_m ni nb_ ?igj[hs [h^,il
fc]_hm_ ]_ln[ch ^[n[ ni nb_ ?igj[hs+ Lolmo[hn ni nb_ P_gjom =al__g_hn) ih Jip_g _l 0-) /-/0) nb_ ?igj[hs
cmmo_^ ni P_gjom [h [aal_a[n_ i 0+/ gcffcih mb[l_m i nb_ ?igj[hs m ?f[mm = ?iggih Oni]e) %nb_ P_gjom
Ob[l_m &) ch fc_o i [ ][mb j[sg_hn i //+- gcffcih il nb_ chcnc[f fc]_hm_ __ iq_^ ni P_gjom ch _r]b[ha_ il nb_
lcabnm al[hn_^ ni nb_ ?igj[hs oh^_l nb_ P_gjom =al__g_hn %nb_ P_gjom Llcp[n_ Lf[]_g_hn &+ Pb_ m[f_ q[m g[^_
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jolmo[hn ni nb_ _r_gjncih lig l_acmnl[ncih ]ihn[ch_^ ch O_]ncih 1%[&%/& i nb_ O_]olcnc_m =]n+ Lolmo[hn ni nb_ n_lgm
i nb_ P_gjom =al__g_hn) nb_ ?igj[hs mo m_ko_hnfs cf_^ [ jlimj_]nom mojjf_g_hn ni [ l_acmnl[ncih mn[n_g_hn
%Bcf_ Ji+ 000*/31512& jolmo[hn ni Nof_ 1/1% & ih _]_g _l .2) /-/0) ni l_acmn_l nb_ l_m[f_ i nb_ P_gjom Ob[l_m
s P_gjom+

C XLT Y RXW aN LR N
Bil nb_ s_[l _h^_^ _]_g _l 0.) /-/0) q_ cmmo_^ /1/)--- mb[l_m i iol ?f[mm = ]iggih mni]e ni iol _gjfis__m)
[^pcmilm [h^ ]ihmofn[hnm ojih nb_ _r_l]cm_ i mni]e ijncihm oh^_l iol G_s L_lmihh_f Eh]_hncp_ Oni]e Lf[hm il
[aal_a[n_ ]ihmc^_l[ncih i [jjlircg[n_fs 10)---) ch l_fc[h]_ ih nb_ _r_gjncih jlipc^_^ s Nof_ 4-.% &%/&
jligofa[n_^ oh^_l nb_ O_]olcnc_m =]n) il jolmo[hn ni O_]ncih 1%[&%/& oh^_l nb_ O_]olcnc_m =]n) l_f[ncp_ ni
nl[hm[]ncihm s [h cmmo_l hin chpifpcha [hs jo fc] i _lcha) ni nb_ _rn_hn [h _r_gjncih lig mo]b l_acmnl[ncih q[m
l_kocl_^+

 I 9 L ? OH L VM X P BL P PL

Jih_+

gX /' QHXfXeiXWR

 

.2-





gX 0' CTaTZX Xagqf : fVhff ba TaW 7aT_lf f bY aTaV T_ 9baW g ba TaW HXfh_gf bY EcXeTg baf'

D N OXUUX RWP R J MR L RXW JWM JWJUb R XO N ORWJWLRJU LXWMR RXW XO BNL RXW A J VJLN RLJU :WL BNL RXW
N 4XVYJWb N X X " JWM N N U XO X XYN J RXW D R LXVVNW J b X UM KN NJM RW LXWS WL RXW R
N 4XW XURMJ NM 7RWJWLRJU C J NVNW JWM JLLXVYJWbRWP WX N JYYNJ RWP RW : NV . f7RWJWLRJU C J NVNW g D R

MR L RXW YJ RL UJ Ub RWOX VJ RXW R N YNL X X O N N U XO XYN J RXW X ORWJWLRJU LXWMR RXW K RWN
J NPb JWM YUJW JWM XKSNL R N XO VJWJPNVNW OX O N XYN J RXW RWLU MN OX J M UXXTRWP J NVNW J

RW XU N R T JWM WLN JRW RN J MN L RKNM WMN N NJMRWP X N 2KX 7X J M XXTRWP C J NVNW RW R
2WW JU BNYX XW 7X V ( IX X UM N RN N MR LUX N WMN N NJMRWP BR T 7JL X RW X 2WW JU
BNYX XW 7X V ( OX J MR L RXW XO RVYX JW OJL X J LX UM LJ N X JL JU N U X MROON VJ N RJUUb
O XV X N JW RLRYJ NM RW N N OX J M UXXTRWP J NVNW

EiXei Xj

N_]olmcih cm [ f_[^cha ]fchc][f mn[a_ P_]b>ci ]igj[hs ^_]i^cha cifias ni ch^omnlc[fct_ ^loa ^cm]ip_ls+ ?_hnl[f ni
iol gcmmcih cm nb_ N_]olmcih Kj_l[ncha Osmn_g %KO&) [ jf[n ilg ocfn []limm ^cp_lm_ n_]bhifiac_m nb[n _h[ f_m om ni
g[j [h^ h[pca[n_ nlcffcihm i cifiac][f) ]b_gc][f [h^ j[nc_hn*]_hnlc] l_f[ncihmbcjm []limm ip_l 2- j_n[ sn_m i
jlijlc_n[ls ^[n[+ S_ l[g_ nbcm chn_al[ncih i nb_ jbsmc][f [h^ ^cacn[f ]igjih_hnm [m cn_l[ncp_ fiijm) qb_l_ m][f_^
q_n*f[ cifias) ]b_gcmnls [h^ j[nc_hn*]_hnlc] _rj_lcg_hn[f ^[n[ [l_ ila[hct_^ s ^ls*f[ ]igjon[ncih[f niifm ch
il^_l ni c^_hnc s) p[fc^[n_ [h^ nl[hmf[n_ nb_l[j_onc] chmcabnm+ S_ _fc_p_ N_]olmcih m oh c[m_^) ^[n[*^lcp_h [jjli[]b
ni oh^_lmn[h^cha cifias qcff lcha gil_) h_q [h^ _nn_l g_^c]ch_m [n bcab_l m][f_ [h^ fiq_l ]imn ni j[nc_hnm+

Pb_l_ [l_ nbl__ e_s p[fo_*^lcp_lm [n N_]olmcih7

.+ =h _rj[hmcp_ c cX_ aX i chn_lh[ffs ^_p_fij_^ ]fchc][f [h^ jl_]fchc][f jlial[gm i]om_^ ih jl_]cmcih
ih]ifias [h^ a_h_nc][ffs ^lcp_h l[l_ ^cm_[m_m qcnb mcahc c][hn ohg_n h__^ [h^ g[le_n ijjilnohcnc_m nb[n
]iof^ jin_hnc[ffs _r]__^ . cffcih ch [hho[f m[f_m ch mig_ ][m_m

/+ Pl[hm ilg[ncih[f cTegaXef[ cf qcnb f_[^cha cijb[lg[ [h^ n_]bhifias ]igj[hc_m ni g[j [h^ h[pca[n_
chnl[]n[ f_ [l_[m i cifias) c^_hnc s hip_f n[la_nm) [h^ ^_p_fij jin_hnc[f h_q g_^c]ch_m s omcha [^p[h]_^
]igjon[ncih[f [h^ ^[n[ l_miol]_m

0+ =h ch^omnls*f_[^cha WTgTfXg chn_hncih[ffs ^_mcah_^ ni ][jcn[fct_ ih ]igjon[ncih[f niifm [h^ []]_f_l[n_ p[fo_
]l_[n_^ nblioab iol jcj_fch_) j[lnh_lmbcjm [h^ n_]bhifias jli^o]nm

S_ ^lcp_ p[fo_ s m][fcha [h^ f_p_l[acha nb_ N_]olmcih KO ni a_h_l[n_) [aal_a[n_ [h^ chn_al[n_ ip_l 2- j_n[ sn_m
i ^[n[ mj[hhcha f[la_ f[hao[a_ gi^_f ^_lcp_^ ^cm_[m_ l_f_p[h]_ [h^ n[la_n*]igjioh^ l_f[ncihmbcjm) jl_^c]n_^
jlin_ch*fca[h^ ch^cha chn_l[]ncihm il u03 cffcih ]igjioh^m) ip_l /-- gcffcih nin[f mn[chcha [h^ gofnc*ncg_jichn fcp_*
]_ff % lcabn c_f^& jb_higc]m _rj_lcg_hnm) ip_l 4-- nbiom[h^ qbif_ nl[hm]lcjnigc]m _rj_lcg_hnm) n_hm i nbiom[h^m
i = IA _rj_lcg_hnm omcha iol [onig[n_^ ILG gi^of_) EhRcpigc]m [h^ gofncgi^[f jl_]cmcih ih]ifias j[nc_hn
^[n[+ Pbcm ^[n[m_n b[m __h ]ol[n_^ omcha ip_l 2- bog[h ]_ff nsj_m) iol ]_ff g[ho []nolcha []cfcns qbc]b b[m
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jli^o]_^ ip_l . nlcffcih bcLO?*^_lcp_^ h_olih[f ]_ffm mch]_ /-//) iol ch*biom_ ]b_gc][f fc l[ls i ip_l .+4 gcffcih
]igjioh^m) [h RW RURLX fc l[ls i ip_l . nlcffcih mg[ff gif_]of_m [h^ inb_l ][j[ cfcnc_m+ S_ b[p_ ocfn jlijlc_n[ls
mi nq[l_ [jjfc][ncihm [h^ =E,IH gi^_fm qcnbch nb_ N_]olmcih KO qbc]b jl_^c]n [h^ h[pca[n_ ip_l 2 nlcffcih cifiac][f
[h^ ]b_gc][f l_f[ncihmbcjm+ Scnb iol [jjli[]b [h^ iol n_[g i ip_l 2-- N_]olmcih[onm nb[n cm [f[h]_^ _nq__h
fc _ m]c_hncmnm [h^ ]igjon[ncih[f [h^ n_]bhc][f _rj_lnm) q_ _h^_[pil ni nolh ^loa ^cm]ip_ls chni [ m_[l]b jli f_g)
qb_l_ q_ g[j [h^ h[pca[n_ cifias ch [h oh c[m_^ g[hh_l ch il^_l ni nl[hmf[n_ chmcabnm chni gil_) h_q [h^ _nn_l
g_^c]ch_m [n bcab_l m][f_ [h^ fiq_l ]imn ni j[nc_hnm+

Ih Tel bY 8hf aXff > Z[_ Z[gf

?SH MV T
§ 9ThfT_ 7 CbWX_ aZ TaW 7WW g baT_ :TgTfXgf3S_ b[p_ __h nl[chcha ][om[f =E gi^_fm f_p_l[acha ip_l

/- j_n[ sn_m i gofncgi^[f jl_]cmcih ih]ifias j[nc_hn ^[n[ lig P_gjom ni mojjiln nb_ ^cm]ip_ls i
jin_hnc[f cig[le_l*_hlc]b_^ nb_l[j_onc]m [n m][f_+ >s ]ig chcha nb_ ilq[l^ a_h_nc]m [jjli[]b i P_gjom
qcnb nb_ l_p_lm_ a_h_nc]m [jjli[]b [n N_]olmcih) q_ _fc_p_ q_ b[p_ [h ijjilnohcns ni cgjlip_ nb_ mj__^)
jl_]cmcih) [h^ m][f_ i nb_l[j_onc] ^_p_fijg_hn ch ih]ifias+ Pbcm qile b[m [fl_[^s l_mofn_^ ch [ ^cl_]n_^*
ih]ifias jlial[g [a[chmn [ hip_f a_h_,^cm_[m_ l_f[ncihmbcj ch [ f[la_ ih]ifias ch^c][ncih+ N_]olmcih
chn_h^m ni ij_l[n_ inb [m [ ^[n[ a_h_l[nil [h^ gofncgi^[f ^[n[ [aal_a[nil+ Eh nb_ onol_) q_ chn_h^ ni
[oag_hn iol ^[n[m_n [h^ bih_ nb_ N_]olmcih KO qcnb a_lgfch_ a_h_nc] ^[n[) ila[hic^ n_]bhifiac_m) [h^
[onig[n_^ h[hi*mshnb_mcm n_]bhifiac_m+

f BEM; BTeZX BTaZhTZX CbWX_&EeV[XfgeTgXW Mbe Y_bj ;aZ aX$3 HKSA cm [h HHI [a_hn nb[n l_jl_m_hnm
nb_ h_rn _pifoncih i nb_ N_]olmcih KO+ HKSA mojjilnm ^loa ^cm]ip_ls jlial[gm s il]b_mnl[ncha ]igjf_r
q_n [h^ ^ls*f[ qile fiqm pc[ h[nol[f f[hao[a_ jligjnm+ Pb_m_ qile fiqm [l_ nb_ mn_jm [h^ niifm [p[cf[ f_
ch nb_ N_]olmcih KO) lig ch^cha mcahc c][hn l_f[ncihmbcjm []limm cifias) ]b_gcmnls) [h^ j[nc_hn*]_hnlc] ^[n[
ni a_h_l[ncha hip_f ]igjioh^m [h^ m]b_^ofcha nb_g il mshnb_mcm [h^ _rj_lcg_hn[ncih+ Pblioab cnm h[nol[f
f[hao[a_ chn_l []_ [h^ chn_l[]ncp_ al[jbc]m) HKSA ][h jon mn[n_*i *nb_*[ln =E niifm chni nb_ b[h^m i _p_ls
^loa ^cm]ip_ls m]c_hncmn+

?PWLSPUL
r 9XeXUeT_ 9TiXeabhf CT_Ybe Tg ba 99C$ H;9&22-$3 Kol Lb[m_ / OU?=IKNA ]fchc][f nlc[f cm [

l[h^igct_^) ^io f_* fch^) jf[]_ i*]ihnliff_^) m[ _ns) nif_l[ cfcns [h^ _rjfil[nils _ c][]s mno^s i NA?*661
ch j[lnc]cj[hnm qcnb ??I+ Pbcm nlc[f q[m offs _hliff_^ ch Foh_ /-/0 qcnb 3/ j[lnc]cj[hnm [h^ nb_ p[mn g[dilcns
i j[lnc]cj[hnm qbi ]igjf_n_^ ./ gihnbm i nl_[ng_hn ]ihncho_ ni _f_]n ni _hn_l nb_ fiha*n_lg _rn_hmcih
mno^s+ S_ _rj_]n ni mb[l_ Lb[m_ / ^[n[ ch M0 /-/1+

r DXhebY Ueb Tgbf f JlcX D $ H;9& 1 $3 Kol [^[jncp_ Lb[m_ /,0 LKLH=N ]fchc][f nlc[f cm [
l[h^igct_^) nqi j[ln mno^s i NA?*//5/ ch j[lnc]cj[hnm qcnb jlial_mmcp_ JB/*gon[n_^ g_hchacig[m+ L[ln .
i nb_ mno^s cm ihaicha [h^ cm _rjfilcha nqi ^im_m i NA?*//5/ ch [jjlircg[n_fs /0 [^ofnm [h^ 6
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[^if_m]_hnm) qcnb _hliffg_hn ch [^ofnm _rj_]n_^ ni ]igjf_n_ ch D. /-/1+ S_ _rj_]n ni mb[l_ Lb[m_ / m[ _ns
[h^ jl_fcgch[ls _ c][]s ^[n[ ch M1 /-/1+

§ T _ T_ 7WXab Tgbhf Fb_lcbf f 7F$ H;9&-11 $3 Kol Lb[m_ . ,/ PQLAHK ]fchc][f nlc[f cm [h ij_h
f[ _f) gofnc]_hn_l) nqi j[ln mno^s i NA?*155. ch j[lnc]cj[hnm qcnb B=L+ L[ln . cm ]igjf_n_ qcnb BLE il L[ln /
[hnc]cj[n_^ ch D. /-/1+ S_ _rj_]n ni mb[l_ Lb[m_ / m[ _ns [h^ jl_fcgch[ls _ c][]s ^[n[ ch D. /-/2+

f 1G9= be 1?3 ChgTag 9TaVXef H;9&-11 $3 Kol Lb[m_ / HEH=? ]fchc][f nlc[f cm [h ij_h f[ _f) gofnc]_hn_l
mno^s i NA?*155. ch j[lnc]cj[hnm qcnb ohl_m_]n[ f_) fi][ffs [^p[h]_^ il g_n[mn[nc] ][h]_l qcnb 2H: ( il
2A4 gon[ncihm+ Pbcm mno^s q[m chcnc[n_^ [n nb_ _h^ i /-/0) qcnb BLE [hnc]cj[n_^ ch M. /-/1+ S_ _rj_]n ni
mb[l_ Lb[m_ / m[ _ns [h^ jl_fcgch[ls _ c][]s ^[n[ ch D. /-/2+

f 3SV PKPVPKL KPMMP PSL aYXVg ba H;9&,2/-$3S_ ]ih^o]n_^ [ Lb[m_ . b_[fnbs pifohn__l mno^s ni
_p[fo[n_ nb_ m[ _ns) nif_l[ cfcns [h^ LG i NA?*0631 [n ch]l_[mcha il[f ^im_m ch ]igj[lcmih qcnb jf[]_ i+
NA?*0631 q[m m[ _ [h^ q_ff nif_l[n_^ [h^ nb_l_ q_l_ hi m_lciom [^p_lm_ _p_hnm) ^_[nbm il PA=Am nb[n f_^
ni ^cm]ihncho[ncih+ NA?*0631 cm [ clmn*ch*]f[mm 4 MROORLRUN nirch chbc cnil [h^ nb_ clmn h_q ]b_gc][f _hncns
^_p_fij_^ s N_]olmcih) qcnb jligcmcha jl_]fchc][f _ c][]s ^[n[ m__h ch l_f_p[hn gi^_fm %moj_lcilcns p_lmom
_tfinirog[ &+ S_ _rj_]n ni chcnc[n_ [ Lb[m_ / mno^s ch /-/1+

§ H8C,2 >H&FebY V Xag EiTe Ta 9TaVXef TaW Eg[Xe Ib_ W Jh bef3 N>I06 cm [ hip_f ? G./*[^d[]_hn
n[la_n c^_hnc c_^ s nb_ N_]olmcih KO+ S_ chn_h^ ni jimcncih iol f_[^ ][h^c^[n_ [m [ mchaf_ [a_hn il nb_
jin_hnc[f nl_[ng_hn i DN*jli c]c_hn ip[lc[h ][h]_lm [h^ inb_l DN*jli c]c_hn mifc^ nogilm+ =m [ l_mofn i iol
mnl[n_ac] ]iff[ il[ncih qcnb P_gjom) q_ [l_ f_p_l[acha a_higc] ^[n[ []limm [ff nogil nsj_m ni c^_hnc s
]fchc][f cig[le_lm il j[nc_hn _rj[hmcih+ S_ [l_ [^p[h]cha iol f_[^ ][h^c^[n_ nblioab EJ *_h[ fcha
mno^c_m qcnb EJ mo gcmmcih _rj_]n_^ ch D/ /-/1+

§ KaW fV_bfXW aW VTg ba a Uebf f JTeZXg ;cf _ba$3 Lb_hinsjc] m]l__hcha i bog[h L>I?m c^_hnc c_^
hip_f [h^ mnlo]nol[ffs ^cp_lm_ mg[ff gif_]of_m nb[n l_p_lm_ nb_ jb_hinsjc] _[nol_m i ^cm_[m_*mn[n_
c li]sn_ ]_ffm chni nbim_ i b_[fnbs*mn[n_ ]_ffm+ Pb_ gimn jligcmcha ]igjioh^m q_l_ ]ih clg_^ [m jin_hn
chbc cnilm i [ hip_f n[la_n il c limcm+ Pbcm jlial[g ilcach[n_^ oh^_l iol chcnc[f c limcm ]iff[ il[ncih qcnb
>[s_l [h^ q_ b[p_ mch]_ ch*fc]_hm_^ lig >[s_l [ff lcabnm ni nbcm jlial[g qbc]b cm hiq _hn_lcha EJ *
_h[ fcha mno^c_m+

?H UL OPW

§ JeTafYbe Tg baT_ 9b__TUbeTg baf3S_ ]ihncho_ ni [^p[h]_ _ ilnm ni ^cm]ip_l jin_hnc[f h_q nb_l[j_onc]m
qcnb iol mnl[n_ac] j[lnh_lm ch nb_ [l_[m i oh^loaa[ f_ ih]ifias %>[s_l& [m q_ff [m h_olim]c_h]_ [h^ [
mchaf_ ch^c][ncih ch a[mnlichn_mnch[f ih]ifias %Ni]b_*C_h_hn_]b&+ Eh nb_ h_[l*n_lg) nb_l_ cm nb_ jin_hnc[f il
ijncih _r_l]cm_m [mmi]c[n_^ qcnb j[lnh_lmbcj jlial[gm) ijncih _r_l]cm_m [mmi]c[n_^ qcnb g[j ocf^cha
chcnc[ncp_m il ^[n[ mb[lcha) [h^ [^^cncih[f j[lnh_lmbcjm ch f[la_) chnl[]n[ f_ [l_[m i cifias il n_]bhifiac][f
chhip[ncih+

§ ;aT aX3 Eh _]_g _l /-/0) q_ _hn_l_^ [ ]iff[ il[ncih qcnb Ah[gch_ ni a_h_l[n_ [h^ ^_mcah _hlc]b_^
]igjioh^ fc l[lc_m il nb_ afi [f ^loa ^cm]ip_ls ch^omnls+ >s f_p_l[acha I[n]bI[e_l) [ N_]olmcih =E gi^_f)
ni c^_hnc s ]igjioh^m ch nb_ Ah[gch_ NA=H Oj[]_ %u03 cffcih ]b_gc][f ]igjioh^m& jl_^c]n_^ ni ch^ ni
bcab*p[fo_ n[la_nm) q_ _fc_p_ q_ ][h a_h_l[n_ gil_ jiq_l of ]igjioh^ fc l[lc_m il ^loa ^cm]ip_ls
joljim_m+ Ah[gch_ g[s i _l nb_ l_mofncha fc l[lc_m ni ]omnig_lm il jol]b[m_ [h^ qcff ]i* l[h^ [hs
fc l[lc_m oh^_l inb nb_ Ah[gch_ [h^ N_]olmcih m nl[^_g[lem+ Pbcm ]iff[ il[ncih cm [h _r[gjf_ i biq
m_f_]n ^[n[ f[s_lm ][h ^lcp_ p[fo_ ch hip_f q[sm+

aTaV aZ TaW EcXeTg baf

S_ q_l_ ch]iljil[n_^ ch Jip_g _l /-.0+ Eh =jlcf /-/.) q_ ]fim_^ iol Ehcnc[f Lo fc] K _lcha %ELK& [h^ cmmo_^ /4+6
gcffcih mb[l_m i ?f[mm = ]iggih mni]e [n [ jlc]_ i .5+-- j_l mb[l_) l[cmcha h_n jli]__^m i 13/+1 gcffcih+ Llcil
ni iol ELK) q_ b[^ l[cm_^ 115+6 gcffcih ch _kocns ch[h]cha lig chp_mnilm ch [^^cncih ni 0-+- gcffcih ch [h oj lihn
j[sg_hn lig iol ]iff[ il[ncih qcnb >[s_l =C %>[s_l&+ Eh F[ho[ls /-//) q_ l_]_cp_^ [h oj lihn j[sg_hn i .2-+-
gcffcih lig iol ]iff[ il[ncih qcnb Ni]b_+ O__ Jin_ 6) ?iff[ il[ncp_ _p_fijg_hn ?ihnl[]nm ni nb_ ?ihmifc^[n_^
Bch[h]c[f On[n_g_hnm il [^^cncih[f ch ilg[ncih ih nb_ ]iff[ il[ncihm+ Eh K]ni _l /-//) q_ cmmo_^ .2+0 gcffcih
mb[l_m i iol ?f[mm = ]iggih mni]e [n [ jol]b[m_ jlc]_ i 6+5- j_l mb[l_ ch nb_ /-// jlcp[n_ jf[]_g_hn ni
ko[fc c_^ chmncnoncih[f os_lm [h^ chmncnoncih[f []]l_^cn_^ chp_mnilm %nb_ Lol]b[m_lm& il h_n jli]__^m i .10+4
gcffcih) [ n_l ^_^o]ncha __m [h^ i _lcha ]imnm i 3+3 gcffcih+ Eh Fofs /-/0) q_ cmmo_^ [h [aal_a[n_ i 4+4 gcffcih
mb[l_m i iol ?f[mm = ]iggih mni]e [n [ jol]b[m_ jlc]_ i 3+16 j_l mb[l_ ch nb_ /-/0 Llcp[n_ Lf[]_g_hn qcnb
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JRE E= ?iljil[ncih il h_n jli]__^m i [jjlircg[n_fs 2-+- gcffcih+ O__ Jin_ 5) ?iggih Oni]e ni nb_
?ihmifc^[n_^ Bch[h]c[f On[n_g_hnm il [^^cncih[f ch ilg[ncih ih nb_ jlcp[n_ jf[]_g_hnm+ olcha nb_ s_[l _h^_^
_]_g _l 0.) /-/0) N_]olmcih _hn_l_^ chni [h Kj_h I[le_n O[f_m =al__g_hn %nb_ O[f_m =al__g_hn & qcnb

F_ _lc_m HH? %nb_ O[f_m =a_hn &+ Bil nb_ s_[l _h^_^ _]_g _l 0.) /-/0) nb_ ?igj[hs b[m mif^ ./+- gcffcih
mb[l_m [h^ l_]_cp_^ h_n jli]__^m i 45+/ gcffcih oh^_l nb_ [al__g_hn+ O__ Jin_ 5) ?iggih Oni]e ni nb_
?ihmifc^[n_^ Bch[h]c[f On[n_g_hnm il [^^cncih[f ch ilg[ncih ih nb_ O[f_m =al__g_hn+

S_ om_ nb_ ][jcn[f q_ b[p_ l[cm_^ ni oh^ ij_l[ncha [h^ chp_mncha []ncpcnc_m []limm jf[n ilg l_m_[l]b ij_l[ncihm)
^loa ^cm]ip_ls) ]fchc][f ^_p_fijg_hn) ^cacn[f [h^ inb_l ch l[mnlo]nol_) ]l_[ncih i iol jiln ifci i chn_ff_]no[f jlij_lns
[h^ [^gchcmnl[ncp_ mojjiln+ S_ ^i hin b[p_ [hs jli^o]nm [jjlip_^ il ]igg_l]c[f m[f_ [h^ b[p_ hin a_h_l[n_^
[hs l_p_ho_m lig jli^o]n m[f_m+ S_ b[^ ][mb [h^ ][mb _kocp[f_hnm i 06.+3 gcffcih [m i _]_g _l 0.) /-/0+
>[m_^ ih iol ]oll_hn ij_l[ncha jf[h) q_ _fc_p_ nb[n iol ][mb [h^ ][mb _kocp[f_hnm qcff _ mo c]c_hn ni oh^ iol
ij_l[ncihm il [n f_[mn nb_ h_rn nq_fp_ gihnbm+

Och]_ ch]_jncih) q_ b[p_ ch]oll_^ mcahc c][hn ij_l[ncha fimm_m+ Kol h_n fimm_m q_l_ 0/5+. gcffcih) /06+2 gcffcih
[h^ .53+2 gcffcih ^olcha nb_ s_[lm _h^_^ _]_g _l 0.) /-/0) /-// [h^ /-/.) l_mj_]ncp_fs+ =m i _]_g _l 0.)
/-/0) iol []]ogof[n_^ ^_ c]cn q[m 634+3 gcffcih+

S_ [hnc]cj[n_ nb[n q_ qcff h__^ ni l[cm_ [^^cncih[f ch[h]cha ch nb_ onol_ ni oh^ iol ij_l[ncihm) ch]fo^cha nb_
jin_hnc[f ]igg_l]c[fct[ncih i [hs [jjlip_^ jli^o]n ][h^c^[n_m+ Qhncf mo]b ncg_) c _p_l) [m q_ ][h a_h_l[n_
mcahc c][hn jli^o]n l_p_ho_) q_ _rj_]n ni ch[h]_ iol ij_l[ncihm qcnb iol _rcmncha ][mb [h^ ][mb _kocp[f_hnm) [hs
onol_ _kocns il ^_ n ch[h]cham [h^ oj lihn) gcf_mnih_ [h^ lis[fns j[sg_hnm) c [hs) l_]_cp_^ oh^_l ]oll_hn il onol_
fc]_hm_ il ]iff[ il[ncih [al__g_hnm+ S_ g[s hin _ [ f_ ni l[cm_ [^^cncih[f ][jcn[f ih n_lgm []]_jn[ f_ ni om il [n
[ff+ E q_ [l_ oh[ f_ ni l[cm_ [^^cncih[f ][jcn[f qb_h ^_mcl_^) iol omch_mm) l_mofnm i ij_l[ncihm [h^ ch[h]c[f
]ih^cncih g[s _ [^p_lm_fs [ _]n_^+

HXfh_gf bY EcXeTg baf

Pb_ iffiqcha n[ f_ mogg[lct_m iol l_mofnm i ij_l[ncihm7

a g[bhfTaWf% XkVXcg cXeVXagTZXf$
OXTef XaWXW :XVX UXe , % ) , Vb cTeXW gb ) ) Vb cTeXW gb )

) , ) )   

HXiXahX
Kj_l[ncha l_p_ho_ 10)543 06)35. .-)--- 1).62 .-+3 " /6)35. ;.--"
Cl[hn l_p_ho_ 366 .3/ .45 205 ;.--" %.3& %6+-&"
JbgT_ eXiXahX 11)242 06)510 .-).45 1)400 ..+6 " /6)332 ;.--"

EcXeTg aZ Vbfgf TaW XkcXafXf
?imn i l_p_ho_ 1/)254 15)/42 %2)355& %..+5&" 15)/42 h,g
N_m_[l]b [h^ ^_p_fijg_hn /1.)//3 .22)363 .02)/4. 52)20- 21+6 " /-)1/2 .2+. "
C_h_l[f [h^ [^gchcmnl[ncp_ ..-)5// 5.)266 24)35/ /6)//1 02+5 " /0)6.4 1.+2 "
JbgT_ bcXeTg aZ Vbfgf TaW
XkcXafXf 061)302 /52)24- .6/)620 .-6)-33 05+/ " 6/)3.4 15+- "

Bbff Yeb bcXeTg baf %02-)-3-& %/12)4/4& %.5/)442& %.-1)000& 1/+2 " %3/)62/& 01+1 "
Knb_l ch]ig_ %fimm&) h_n .4)60/ 3)/2. %0)4-1& ..)35. ;.--" 6)622 h,g

Bbff UXYbeX aVb X gTk UXaXY g %00/)./5& %/06)143& %.53)146& %6/)32/& 05+4 " %2/)664& /5+1 "

Eh]ig_ n[r _h_ cn 1)-3/ 1)-3/ h,g h,g

DXg _bff %0/5)-33& %/06)143& %.53)146& %55)26-& 04+- " %2/)664& /5+1 "

h,g : Jin g_[hcha of
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B TTH

Kol ch[h]c[f j_l ilg[h]_ ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/0 ]igj[l_^ ni /-// ch]fo^_^ [h ch]l_[m_ ch
l_m_[l]b [h^ ^_p_fijg_hn ]imnm ^o_ ni ch]l_[m_^ jf[n ilg ]imnm [m q_ b[p_ _rj[h^_^ [h^ ojal[^_^ iol
][j[ cfcnc_m) [^^cncih[ffs il nb_ s_[l _h^_^ _]_g _l 0.) /-// jf[n ilg ]imnm ^_]l_[m_^ ^o_ ni [ l_[ffi][ncih i
mj_h^cha ni ]imn i l_p_ho_ il iol mnl[n_ac] j[lnh_lmbcjm+

Kol ch[h]c[f j_l ilg[h]_ ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-// ]igj[l_^ ni /-/. ch]fo^_^7 %c& [ ^_]l_[m_ ch
jf[n ilg l_m_[l]b [h^ ^_p_fijg_hn ]imnm ^o_ ni [ l_[ffi][ncih i mj_h^cha ni ]imn i l_p_ho_ il iol mnl[n_ac]
j[lnh_lmbcjm8 %cc& [h ch]l_[m_ ch l_p_ho_ l_]iahct_^ ^o_ ni iol j[lnh_lmbcj qcnb Ni]b_8 [h^ %ccc& nb_ ch]oll_h]_ i
]imn i l_p_ho_ ^o_ ni iol mnl[n_ac] j[lnh_lmbcjm+ =^^cncih[ffs) iol ch[h]c[f l_mofnm l_ f_]n_^ [^^_^ oh^cha ni
mojjiln iol _g_lacha _[lfs* [h^ gc^*mn[a_ jcj_fch_ [mm_nm+

AL LU L

Pb_ iffiqcha n[ f_ mogg[lct_m iol ]igjih_hnm i l_p_ho_7

OXTef XaWXW :XVX UXe , % ) , Vb cTeXW gb ) ) Vb cTeXW gb )
a g[bhfTaWf% XkVXcg cXeVXagTZXf$ ) , ) )   
N_p_ho_
Kj_l[ncha l_p_ho_ 10)543 06)35. .-)--- 1).62 .-+3 " /6)35. ;.--"
Cl[hn l_p_ho_ 366 .3/ .45 205 ;.--" %.3& %6+-&"

Pin[f l_p_ho_ 11)242 06)510 .-).45 1)400 ..+6 " /6)332 ;.--"

Kj_l[ncha l_p_ho_ cm a_h_l[n_^ nblioab j[lnh_lmbcjm ch qbc]b q_ j_l ilg l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m il
]omnig_lm+ C_h_l[ffs) nbim_ [ll[ha_g_hnm jlipc^_ iol ]omnig_lm qcnb ]_ln[ch lcabnm l_f[n_^ ni nb_ l_mofnm i nbim_
l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m+ S_ g[s [fmi l_n[ch ]_ln[ch lcabnm l_f[n_^ ni nb_ l_mofnm i nbim_ []ncpcnc_m+ Kol
l_p_ho_ ni*^[n_ l_f[n_m jlcg[lcfs ni nb_ l_]iahcncih ip_l ncg_ i [giohnm l_]_cp_^ [n ch]_jncih i nb_ j[lnh_lmbcjm+ Eh
[^^cncih) q_ [l_ _hncnf_^ ni l_]_cp_ p[lc[ f_ ]ihmc^_l[ncih [m ]_ln[ch gcf_mnih_m [l_ []bc_p_^+ Pb_ ncgcha i l_p_ho_
l_]iahcncih cm hin ^cl_]nfs ]ill_f[n_^ ni nb_ ncgcha i ][mb l_]_cjnm+

Bil nb_ s_[l _h^_^ _]_g _l 0.) /-/0) nb_ ch]l_[m_ ch l_p_ho_ ]igj[l_^ ni jlcil s_[l q[m ^o_ ni l_p_ho_
l_]iahct_^ lig iol j[lnh_lmbcj qcnb Ni]b_) qbc]b b[m jlial_mm_^ lig jlcg[lcfs ]_ff nsj_ _p[fo[ncih qile ni
ch _l_h]_* [m_^ Lb_hig[j ocf^cha [h^ [^^cncih[f ]_ff nsj_ _p[fo[ncih qile+ Bil nb_ s_[l _h^_^ _]_g _l 0.)
/-//) nb_ ch]l_[m_ ch l_p_ho_ ]igj[l_^ ni jlcil s_[l q[m ^o_ ni l_p_ho_ l_]iahct_^ lig iol j[lnh_lmbcj qcnb
Ni]b_) qbc]b ]igg_h]_^ ch F[ho[ls /-//+

3V VM AL LU L

Pb_ iffiqcha n[ f_ mogg[lct_m iol ]imn i l_p_ho_7

a g[bhfTaWf% XkVXcg cXeVXagTZXf$

OXTef XaWXW :XVX UXe , % ) , Vb cTeXW gb ) ) Vb cTeXW gb )

) , ) )   
Pin[f ]imn i l_p_ho_ 1/)254 15)/42 %2)355& %..+5&" 15)/42 h,g

h,g : Jin g_[hcha of

?imn i l_p_ho_ ]ihmcmnm i nb_ ?igj[hs m ]imnm ni jlipc^_ m_lpc]_m il ^loa ^cm]ip_ls l_kocl_^ oh^_l j_l ilg[h]_
i fca[ncihm qcnb j[lnh_lmbcj ]omnig_lm+ Pb_m_ jlcg[lcfs ch]fo^_ g[n_lc[fm ]imnm) m_lpc]_ biolm j_l ilg_^ s iol
_gjfis__m [h^ ^_jl_]c[ncih i jlij_lns [h^ _kocjg_hn+

Bil nb_ s_[l _h^_^ _]_g _l 0.) /-/0) nb_ ^_]l_[m_ ch ]imn i l_p_ho_ ]igj[l_^ ni jlcil s_[l q[m ^o_ ni iol
j[lnh_lmbcj qcnb >[s_l) il qbc]b f_mm lon_* il]_ qile q[m l_kocl_^+ Bil nb_ s_[l _h^_^ _]_g _l 0.) /-//) nb_
ch]l_[m_ ch ]imn i l_p_ho_ ]igj[l_^ ni jlcil s_[l q[m ^o_ ni iol mnl[n_ac] j[lnh_lmbcjm+ Bil nb_ s_[l _h^_^
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_]_g _l 0.) /-/.) ]imn i l_p_ho_ q[m chmcahc c][hn [h^ q[m ch]fo^_^ qcnbch N_m_[l]b [h^ ^_p_fijg_hn ch nb_
?ihmifc^[n_^ On[n_g_hn i Kj_l[ncihm+

AL LH O HUK 4L LSVWTLU

Pb_ iffiqcha n[ f_ mogg[lct_m iol ]igjih_hnm i l_m_[l]b [h^ ^_p_fijg_hn _rj_hm_7

a g[bhfTaWf% XkVXcg cXeVXagTZXf$
OXTef XaWXW :XVX UXe , % ) , Vb cTeXW gb ) ) Vb cTeXW gb )
) , ) )   

N_m_[l]b [h^ ^_p_fijg_hn _rj_hm_m
Lf[n ilg 63)463 1.)432 22)626 22)-0. ;.--" %.1).61& %/2+1&"
cm]ip_ls 3/).1/ 2/)025 15)651 6)451 .5+4 " 0)041 3+6 "

?fchc][f 24)231 13)5/- /.)51. .-)411 //+6 " /1)646 ;.--"
Oni]e [m_^ ]igj_hm[ncih //)43. .-)2/1 1)646 ./)/04 ;.--" 2)212 ;.--"
Knb_l .)630 1)//6 0)2-5 %/)/33& %20+3&" 4/. /-+3 "

Pin[f l_m_[l]b [h^ ^_p_fijg_hn _rj_hm_m /1.)//3 .22)363 .02)/4. 52)20- 21+6 " /-)1/2 .2+. "

N_m_[l]b [h^ ^_p_fijg_hn _rj_hm_m []]iohn il [ mcahc c][hn jilncih i iol ij_l[ncha _rj_hm_m+ Pb_m_ _rj_hm_m
[lcm_ lig l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m nb[n [l_ hin j_l ilg_^ jolmo[hn ni [ ]omnig_l ]ihnl[]n+ S_
l_]iahct_ l_m_[l]b [h^ ^_p_fijg_hn _rj_hm_m [m nb_s [l_ ch]oll_^+ N_m_[l]b [h^ ^_p_fijg_hn _rj_hm_m ]ihmcmn
i ]imnm ch]oll_^ ch j_l ilgcha []ncpcnc_m ch]fo^cha7

§ ]imnm ni ^_p_fij [h^ ij_l[n_ iol jf[n ilg8
§ ]imnm i ^cm]ip_ls _ ilnm qbc]b g[s f_[^ ni ^_p_fijg_hn ][h^c^[n_m) ch]fo^cha l_m_[l]b g[n_lc[fm [h^

_rn_lh[f l_m_[l]b8
§ ]imnm il ]fchc][f ^_p_fijg_hn i iol chp_mnca[ncih[f jli^o]nm8
§ ]imnm il g[n_lc[fm [h^ mojjfc_m [mmi]c[n_^ qcnb nb_ g[ho []nol_ i []ncp_ jb[lg[]_onc][f chal_^c_hnm)

chp_mnca[ncih[f jli^o]nm il jl_]fchc][f n_mncha [h^ ]fchc][f nlc[fm8
§ j_lmihh_f*l_f[n_^ _rj_hm_m) ch]fo^cha m[f[lc_m) _h_ cnm) ihom_m [h^ mni]e* [m_^ ]igj_hm[ncih il

_gjfis__m _ha[a_^ ch l_m_[l]b [h^ ^_p_fijg_hn oh]ncihm8
§ ]imnm [mmi]c[n_^ qcnb ij_l[ncha iol ^cacn[f ch l[mnlo]nol_8 [h^
§ inb_l ^cl_]n [h^ [ffi][n_^ _rj_hm_m ch]oll_^ [m [ l_mofn i l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m)

ch]fo^cha nbim_ il []cfcnc_m) ^_jl_]c[ncih) [gilnct[ncih [h^ chmol[h]_+

S_ l_]iahct_ _rj_hm_m [mmi]c[n_^ qcnb nbcl^*j[lns ]ihnl[]n_^ m_lpc]_m [m nb_s [l_ ch]oll_^+ Qjih n_lgch[ncih i
]ihnl[]nm qcnb nbcl^ j[lnc_m) iol ch[h]c[f i fca[ncihm [l_ a_h_l[ffs fcgcn_^ ni ]imnm ch]oll_^ il ]iggcnn_^ ni ^[n_+ =hs
[^p[h]_ j[sg_hnm il aii^m il m_lpc]_m ni _ om_^ il l_h^_l_^ ch onol_ l_m_[l]b [h^ jli^o]n ^_p_fijg_hn
[]ncpcnc_m jolmo[hn ni [ ]ihnl[]no[f [ll[ha_g_hn [l_ ]f[mmc c_^ [m jl_j[c^ _rj_hm_m ohncf mo]b aii^m il m_lpc]_m [l_
l_h^_l_^+

Ocahc c][hn ]igjih_hnm i l_m_[l]b [h^ ^_p_fijg_hn _rj_hm_ ch]fo^_ nb_ iffiqcha [ffi][n_^ s ^_p_fijg_hn
jb[m_7 Lf[n ilg) qbc]b l_ _lm jlcg[lcfs ni _rj_hm_m l_f[n_^ ni m]l__hcha i jli^o]n ][h^c^[n_m nblioab bcn
c^_hnc c][ncih8 cm]ip_ls) qbc]b l_ _lm jlcg[lcfs ni _rj_hm_m l_f[n_^ ni bcn c^_hnc c][ncih nblioab ^_p_fijg_hn i
][h^c^[n_m8 [h^ ?fchc][f) qbc]b l_ _lm jlcg[lcfs ni _rj_hm_m l_f[n_^ ni ^_p_fijg_hn i ][h^c^[n_m [h^ _sih^+

Bil nb_ s_[l _h^_^ _]_g _l 0.) /-/0) nb_ ch]l_[m_ ch l_m_[l]b [h^ ^_p_fijg_hn _rj_hm_m ]igj[l_^ ni nb_ jlcil
s_[l q[m jlcg[lcfs ^o_ ni ch]l_[m_^ jf[n ilg ]imnm [m q_ b[p_ _rj[h^_^ [h^ ojal[^_^ iol ][j[ cfcnc_m ch jf[n ilg
ch]fo^cha iol ]b_gc][f n_]bhifias) g[]bch_ f_[lhcha [h^ nl[hm]lcjnigc]m jf[n ilg+

Bil nb_ s_[l _h^_^ _]_g _l 0.) /-//) nb_ ch]l_[m_ ch l_m_[l]b [h^ ^_p_fijg_hn _rj_hm_m ]igj[l_^ ni nb_ jlcil
s_[l q[m jlcg[lcfs ^o_ ni ch]l_[m_^ ]fchc][f ]imnm [m mno^c_m jlial_mm_^+ Pb_ ?igj[hs chcnc[n_^ nbl__ Lb[m_ / il
Lb[m_ /,0 mno^c_m [h^ nqi Lb[m_ . mno^c_m ch /-//) qbc]b ch]fo^_m [ Lb[m_ . mno^s il NA?*155.+ Pb_m_
ch]l_[m_m q_l_ j[lnc[ffs i m_n s [ ^_]l_[m_ ch jf[n ilg ]imnm ^o_ ni [ l_[ffi][ncih i mj_h^cha ni ]imn i l_p_ho_
il iol mnl[n_ac] j[lnh_lmbcjm+
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LUL HS HUK 1KTPUP H P L WLU L

Pb_ iffiqcha n[ f_ mogg[lct_m iol a_h_l[f [h^ [^gchcmnl[ncp_ _rj_hm_7

a g[bhfTaWf% XkVXcg cXeVXagTZXf$
OXTef XaWXW :XVX UXe , % ) , Vb cTeXW gb ) ) Vb cTeXW gb )
) , ) )   

Pin[f a_h_l[f [h^ [^gchcmnl[ncp_ _rj_hm_m ..-)5// 5.)266 24)35/ /6)//0 02+5 " /0)6.4 1.+2"

S_ _rj_hm_ a_h_l[f [h^ [^gchcmnl[ncp_ ]imnm [m ch]oll_^+ C_h_l[f [h^ [^gchcmnl[ncp_ _rj_hm_m ]ihmcmn jlcg[lcfs i
m[f[lc_m8 ch]fo^cha _gjfis__ _h_ cnm [h^ mni]e* [m_^ ]igj_hm[ncih+ C_h_l[f [h^ [^gchcmnl[ncp_ _rj_hm_m [fmi
ch]fo^_ []cfcnc_m) ^_jl_]c[ncih) ch ilg[ncih n_]bhifias) jli _mmcih[f __m il [o^cncha [h^ n[r) f_a[f __m il ]iljil[n_
[h^ j[n_hn g[nn_lm [h^ chmol[h]_ ]imnm+

Bil nb_ s_[l _h^_^ _]_g _l 0.) /-/0) nb_ ch]l_[m_ ch a_h_l[f [h^ [^gchcmnl[ncp_ _rj_hm_ ]igj[l_^ ni nb_ jlcil
s_[l q[m jlcg[lcfs ^lcp_h s [h ch]l_[m_ ch m[f[lc_m [h^ q[a_m i ./+1 gcffcih [h^ ch]l_[m_m ch f_a[f) mi nq[l_ [h^
^_jl_]c[ncih _rj_hm_+

Bil nb_ s_[l _h^_^ _]_g _l 0.) /-//) nb_ ch]l_[m_ ch a_h_l[f [h^ [^gchcmnl[ncp_ _rj_hm_ ]igj[l_^ ni jlcil s_[l
q[m ^o_ ni nb_ aliqnb ch mct_ i nb_ ?igj[hs m ij_l[ncihm ch]fo^cha ch]l_[m_^ m[f[lc_m [h^ q[a_m i .1+0 gcffcih)
[ cr_^ [mm_n qlcn_*^iqh i /+5 gcffcih) ch]l_[m_^ l_hn _rj_hm_ i /+1 gcffcih [h^ ch]l_[m_m ch inb_l [^gchcmnl[ncp_
]imnm [mmi]c[n_^ qcnb ij_l[ncha [ aliqcha ]igj[hs+

OL 9U VTL  V =L

Pb_ iffiqcha n[ f_ mogg[lct_m iol ]igjih_hnm i inb_l ch]ig_ %fimm&) h_n7

a g[bhfTaWf% XkVXcg cXeVXagTZXf$
OXTef XaWXW :XVX UXe , % ) , Vb cTeXW gb ) ) Vb cTeXW gb )

) , ) )   
Ehn_l_mn _rj_hm_ %64& %22& %/)62/& %10& 45+1 " /)564 %65+.&"
Ehn_l_mn ch]ig_ .6)..3 3)/21 40 ./)53/ ;.--" 3).5. ;.--"
Himm ih ^_ n _rnchaocmbg_hn %5/4& h,g 5/4 %.--+-&"
Knb_l %.)-54& 2/ / %.).06& %/.41+4&" 2. ;.--"
Knb_l ch]ig_ %fimm&) h_n .4)60/ 3)/2. %0)4-1& ..)35- ;.--" 6)623 h,g

h,g : Jin g_[hcha of

Bil nb_ s_[l _h^_^ _]_g _l 0.) /-/0) nb_ ch]l_[m_ ch inb_l ch]ig_ %fimm&) h_n ]igj[l_^ ni nb_ jlcil s_[l q[m
^lcp_h s [h ch]l_[m_ ch chn_l_mn ch]ig_ l_f[n_^ ni _[lhcham ih ][mb [h^ ][mb _kocp[f_hnm ch gih_s g[le_n oh^m+

Bil nb_ s_[l _h^_^ _]_g _l 0.) /-//) nb_ ch]l_[m_ ch inb_l ch]ig_ %fimm&) h_n ]igj[l_^ ni nb_ jlcil s_[l q[m
^lcp_h s [ ^_]l_[m_ ch chn_l_mn _rj_hm_ lig [ fi[h m_nnf_g_hn [h^ [h ch]l_[m_ ch chn_l_mn ch]ig_ lig _[lhcham
ih ][mb [h^ ][mb _kocp[f_hnm ch gih_s g[le_n oh^m+

B dh W gl TaW 9Tc gT_ HXfbheVXf

BV L VM PX PKP

S_ b[p_ hin s_n ]igg_l]c[fct_^ [hs jli^o]nm [h^ ^i hin _rj_]n ni a_h_l[n_ l_p_ho_ lig nb_ m[f_m i [hs jli^o]n
][h^c^[n_m il [n f_[mn m_p_l[f s_[lm+ ?[mb [h^ ][mb _kocp[f_hnm nin[f_^ 06.+3 gcffcih [h^ 216+6 gcffcih [m i
_]_g _l 0.) /-/0 [h^ /-//) l_mj_]ncp_fs+

S_ b[p_ ch]oll_^ ij_l[ncha fimm_m [h^ _rj_lc_h]_^ h_a[ncp_ ij_l[ncha ][mb fiqm [h^ q_ [hnc]cj[n_ nb[n nb_
?igj[hs qcff ]ihncho_ ni ch]ol fimm_m il [n f_[mn nb_ il_m__[ f_ onol_+ Kol h_n fimm q[m 0/5+. gcffcih) /06+2
gcffcih [h^ .53+2 gcffcih ^olcha nb_ s_[lm _h^_^ _]_g _l 0.) /-/0) /-// [h^ /-/.) l_mj_]ncp_fs+ =m i
_]_g _l 0.) /-/0) q_ b[^ [h []]ogof[n_^ ^_ c]cn i 634+3 gcffcih+
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S_ b[p_ ch[h]_^ iol ij_l[ncihm nblioab nb_ jlcp[n_ jf[]_g_hnm i jl_ _ll_^ mni]e [h^ ?f[mm = ]iggih mni]e
cmmo[h]_m+ =m i _]_g _l 0.) /-/0) q_ b[p_ l_]_cp_^ h_n jli]__^m i 115+6 gcffcih lig nb_ m[f_ i jl_ _ll_^
mni]e [h^ 401+/ gcffcih lig ?f[mm = ]iggih mni]e cmmo[h]_m+ O__ Jin_ 5) ?iggih Oni]e ni nb_ ?ihmifc^[n_^
Bch[h]c[f On[n_g_hnm il [^^cncih[f ^_n[cfm ih ?f[mm = ]iggih mni]e cmmo[h]_m+ =^^cncih[ffs) [m i _]_g _l 0.)
/-/0) q_ b[p_ l_]_cp_^ jli]__^m i .50+- gcffcih lig iol mnl[n_ac] j[lnh_lmbcjm+ O__ Jin_ 6) ?iff[ il[ncp_
_p_fijg_hn ?ihnl[]nm ni nb_ ?ihmifc^[n_^ Bch[h]c[f On[n_g_hnm il [^^cncih[f ^_n[cfm ih nb_ j[lnh_lmbcjm+

3H O 6SV

Pb_ iffiqcha n[ f_ cm [ mogg[ls i nb_ ?ihmifc^[n_^ On[n_g_hnm i ?[mb Bfiqm7

OXTef XaWXW :XVX UXe , %
a g[bhfTaWf$ ) , ) )
?[mb om_^ ch ij_l[ncha []ncpcnc_m %/54)45-& %50)2/1& %.25)3.1&
?[mb jlipc^_^ s %om_^ ch& chp_mncha []ncpcnc_m %.-)//5& .60)/16 %/4.)411&
?[mb jlipc^_^ s ch[h]cha []ncpcnc_m .1-).00 .21)012 125)21-

YN J RWP 2L R R RN
?[mb om_^ s ij_l[ncha []ncpcnc_m ch]l_[m_^ ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/0 [m [ l_mofn i [h oj lihn
j[sg_hn i .2-+- gcffcih lig iol mnl[n_ac] j[lnh_lmbcj qcnb Ni]b_ l_]_cp_^ ^olcha nb_ s_[l _h^_^ _]_g _l 0.)
/-//+

?[mb om_^ s ij_l[ncha []ncpcnc_m ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-// ch]fo^_^ [h oj lihn j[sg_hn i .2-+-
gcffcih lig iol mnl[n_ac] j[lnh_lmbcj qcnb Ni]b_+ Pb[n ][mb ch fiq q[m i m_n s ][mb om_^ il ]imn i l_p_ho_)
l_m_[l]b [h^ ^_p_fijg_hn [h^ a_h_l[f [h^ [^gchcmnl[ncp_ _rj_hm_m+

?[mb om_^ s ij_l[ncha []ncpcnc_m ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/. ch]l_[m_^ ]igj[l_^ ni nb_ jlcil s_[l
[m [ l_mofn i bcab_l ]imnm ch]oll_^ il l_m_[l]b [h^ ^_p_fijg_hn [h^ a_h_l[f [h^ [^gchcmnl[ncp_ _rj_hm_m ^o_ ni
nb_ ?igj[hs m aliqnb+

:W N RWP 2L R R RN
?[mb om_^ s chp_mncha []ncpcnc_m ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/0 ]ihmcmn_^ jlcg[lcfs i jol]b[m_m i
jlij_lns [h^ _kocjg_hn i ./+- gcffcih) qbc]b ch]fo^_m .+4 gcffcih il [ jlid_]n ni ojal[^_ nb_ >ciDcp_
moj_l]igjon_l [h^ f[ _kocjg_hn jol]b[m_m+ Pb_ ][mb om_^ q[m j[lnc[ffs i m_n s .+5 gcffcih i h_n ][mb
[]kocl_^ ch nb_ []kocmcncih i [ omch_mm+

?[mb jlipc^_^ s chp_mncha []ncpcnc_m ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-// q[m ^lcp_h s m[f_m [h^ g[nolcnc_m
i chp_mng_hnm i /0-+3 gcffcih) j[lnc[ffs i m_n s nb_ jol]b[m_m i jlij_lns [h^ _kocjg_hn i 04+. gcffcih+

?[mb om_^ s chp_mncha []ncpcnc_m ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/. jlcg[lcfs ]ihmcmn_^ i chp_mng_hn
jol]b[m_m i 0-.+. gcffcih [h^ jlij_lns [h^ _kocjg_hn jol]b[m_m i 06+5 gcffcih) qbc]b ch]fo^_^ .4+6 gcffcih il
nb_ jol]b[m_ i [ _ff AI? moj_l]igjon_l+ Pb_ ][mb ion fiqm q_l_ j[lnc[ffs i m_n s jli]__^m i 36+/ gcffcih
lig nb_ m[f_m [h^ g[nolcnc_m i chp_mng_hnm+

7RWJWLRWP 2L R R RN
?[mb jlipc^_^ s ch[h]cha []ncpcnc_m ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/0 jlcg[lcfs ch]fo^_^ jli]__^m i
./5+. gcffcih lig ]iggih mni]e cmmo[h]_m+ Bch[h]cha ch fiqm [fmi ch]fo^_^ jli]__^m lig _kocns ch]_hncp_ jf[hm

i ./+5 gcffcih+

?[mb jlipc^_^ s ch[h]cha []ncpcnc_m ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-// jlcg[lcfs ch]fo^_^ .10+4 gcffcih i
h_n jli]__^m lig nb_ /-// Llcp[n_ Lf[]_g_hn+ Bch[h]cha ][mb fiqm [fmi ch]fo^_^ jli]__^m lig _kocns ch]_hncp_
jf[hm i .-+4 gcffcih+

?[mb jlipc^_^ s ch[h]cha []ncpcnc_m ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/. jlcg[lcfs ch]fo^_^ 13/+1 gcffcih i
h_n jli]__^m lig nb_ ELK+ Bch[h]cha ][mb fiqm [fmi ch]fo^_^ [h ion fiq i ./+4 gcffcih il nb_ l_j[sg_hn i fiha*
n_lg ^_ n+
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9e g VT_ 7VVbhag aZ ;fg TgXf TaW Fb_ V Xf

Kol g[h[a_g_hn m ^cm]ommcih [h^ [h[fsmcm i ch[h]c[f ]ih^cncih [h^ l_mofnm i ij_l[ncihm cm [m_^ ih iol ch[h]c[f
mn[n_g_hnm) qbc]b b[p_ __h jl_j[l_^ ch []]il^[h]_ qcnb Q+O+ a_h_l[ffs []]_jn_^ []]iohncha jlch]cjf_m %C==L&+
Pb_ jl_j[l[ncih i iol ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm [h^ l_f[n_^ ^cm]fimol_m l_kocl_m om ni g[e_ _mncg[n_m [h^
[mmogjncihm nb[n [ _]n nb_ l_jiln_^ [giohnm i [mm_nm [h^ fc[ cfcnc_m [h^ _rj_hm_m ch iol ch[h]c[f mn[n_g_hnm+ S_
[m_ iol _mncg[n_m ih bcmnilc][f _rj_lc_h]_) ehiqh nl_h^m [h^ _p_hnm [h^ p[lciom inb_l []nilm nb[n q_ _fc_p_ [l_

l_[mih[ f_ oh^_l nb_ ]cl]ogmn[h]_m) nb_ l_mofnm i qbc]b ilg nb_ [mcm il g[echa do^ag_hnm [ ion nb_ ][llscha
p[fo_m i [mm_nm [h^ fc[ cfcnc_m nb[n [l_ hin l_[^cfs [jj[l_hn lig inb_l miol]_m+ S_ _p[fo[n_ iol _mncg[n_m [h^
[mmogjncihm ih [h ihaicha [mcm+ Kol []no[f l_mofnm g[s ^c _l lig nb_m_ _mncg[n_m oh^_l ^c _l_hn [mmogjncihm il
]ih^cncihm+

Sbcf_ iol mcahc c][hn []]iohncha jifc]c_m [l_ ^_m]lc _^ ch gil_ ^_n[cf ch nb_ hin_m ni iol ]ihmifc^[n_^ ch[h]c[f
mn[n_g_hnm) q_ _fc_p_ nb[n nb_ iffiqcha []]iohncha jifc]c_m [l_ nbim_ gimn ]lcnc][f ni nb_ do^ag_hnm [h^ _mncg[n_m
om_^ ch nb_ jl_j[l[ncih i iol ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm+

AL LU L AL VNUP PVU

S_ b[p_ a_h_l[n_^ l_p_ho_ lig iol ]ihnl[]nm qcnb j[lnh_lm+ Kol j[lnh_lmbcjm i n_h ]ihn[ch gofncjf_ ]igjih_hnm)
ch]fo^cha l_m_[l]b [h^ ^_p_fijg_hn m_lpc]_m) fc]_hm_m) ijncihm ni i n[ch ^_p_fijg_hn [h^ ]igg_l]c[fct[ncih lcabnm
[h^ ijncihm ni i n[ch [^^cncih[f l_m_[l]b [h^ ^_p_fijg_hn m_lpc]_m+ Oo]b [ll[ha_g_hnm g[s jlipc^_ il p[lciom
nsj_m i j[sg_hnm ni om) ch]fo^cha oj lihn __m) n_]bhc][f) ^_p_fijg_hn) l_aof[nils [h^ ]igg_l]c[f gcf_mnih_
j[sg_hnm) fc]_hmcha __m) ijncih _r_l]cm_ __m [h^ lis[fns [h^ gcf_mnih_ j[sg_hnm ih jli^o]n m[f_m+ _n_lgchcha
biq ni l_]iahct_ l_p_ho_ lig nb_m_ j[lnh_lmbcjm chpifp_m do^ag_hn [ ion qb_nb_l jligcm_^ aii^m [h^ m_lpc]_m
[l_ ^cmnch]n lig ih_ [hinb_l il mbiof^ _ []]iohn_^ il [m ]ig ch_^ j_l ilg[h]_ i fca[ncihm) biq ni _mncg[n_ [h^
[ffi][n_ p[lciom j[sg_hn mnl_[gm ni j_l ilg[h]_ i fca[ncihm [h^ biq ni g_[mol_ j_l ilg[h]_ ih _[]b
j_l ilg[h]_ i fca[ncih+ >_][om_ i nb_m_ do^ag_hnm) j[sg_hnm [l_ i n_h hin ]igg_hmol[n_ qcnb nb_ ncgcha i
l_p_ho_ l_]iahcncih+

Kol ij_l[ncha l_p_ho_ b[m jlcg[lcfs __h a_h_l[n_^ nblioab l_m_[l]b [h^ ^_p_fijg_hn [al__g_hnm+ N_p_ho_
lig l_m_[l]b [h^ ^_p_fijg_hn [al__g_hnm cm l_]iahct_^ [m nb_ ?igj[hs m[ncm c_m nb_ j_l ilg[h]_ i fca[ncih s
nl[hm _llcha nb_ jligcm_^ m_lpc]_m ni nb_ ]omnig_l+ Pb_ ?igj[hs l_]iahct_m l_p_ho_ ip_l ncg_ s g_[molcha nb_
jlial_mm niq[l^ ]igjf_n_ m[ncm []ncih i nb_ l_f_p[hn j_l ilg[h]_ i fca[ncih omcha [h [jjlijlc[n_ chjon il ionjon
g_nbi^ [m_^ ih nb_ m_lpc]_m jligcm_^ ni nb_ ]omnig_l+ Pbcm g_nbi^ i l_]iahctcha l_p_ho_ l_kocl_m nb_
?igj[hs ni g[e_ _mncg[n_m ni ^_n_lgch_ nb_ jlial_mm niq[l^m ]igjf_ncih+ = mcahc c][hn ]b[ha_ ch nb_m_ _mncg[n_m
]iof^ b[p_ [ g[n_lc[f _ _]n ih nb_ ncgcha [h^ [giohn i l_p_ho_ l_]iahct_^ ch onol_ j_lci^m+

EHS H PVU VM VVK PSS HUK 9U HUNPISL 1 L

N_]olmcih b[m []kocl_^ [h^ g[s ]ihncho_ ni []kocl_ mcahc c][hn chn[hac f_ [mm_nm [h^ aii^qcff ch ]ihh_]ncih qcnb
omch_mm ]ig ch[ncihm+ =giohnm [ffi][n_^ ni chn[hac f_ [mm_nm [h^ aii^qcff [l_ [m_^ ojih [cl p[fo_ _mncg[n_m+

S_ g[e_ _mncg[n_m i [cl p[fo_ [m_^ ojih [mmogjncihm _fc_p_^ ni _ l_[mih[ f_ [h^ nb[n i [ g[le_n
j[lnc]cj[hn+ Pb_m_ _mncg[n_m [l_ [m_^ ih [p[cf[ f_ bcmnilc][f ch ilg[ncih [m q_ff [m onol_ _rj_]n[ncihm [h^ nb_
_mncg[n_m [l_ chb_l_hnfs oh]_ln[ch+ Pb_ om_ i [fn_lh[ncp_ _mncg[n_m [h^ [mmogjncihm ]iof^ ch]l_[m_ il ^_]l_[m_
nb_ _mncg[n_^ [cl p[fo_m) nb_ [giohnm [ffi][n_^ ni c^_hnc c[ f_ chn[hac f_ [mm_nm []kocl_^) onol_ [gilnct[ncih
_rj_hm_ [h^ nb_ p[fo_ i aii^qcff+

1 LK AL LH O HUK 4L LSVWTLU WLU L

=m j[ln i nb_ jli]_mm i jl_j[lcha iol ch[h]c[f mn[n_g_hnm) q_ [l_ l_kocl_^ ni _mncg[n_ iol _rj_hm_m l_mofncha
lig iol i fca[ncihm oh^_l ]ihnl[]nm qcnb p_h^ilm [h^ ]fchc][f l_m_[l]b ila[hct[ncihm+ Pb_ ch[h]c[f n_lgm i nb_m_
]ihnl[]nm [l_ mo d_]n ni h_ainc[ncihm) qbc]b p[ls lig ]ihnl[]n ni ]ihnl[]n [h^ g[s l_mofn ch j[sg_hn n_lgm nb[n ^i
hin g[n]b nb_ j_lci^m ip_l qbc]b g[n_lc[fm il m_lpc]_m [l_ jlipc^_^ oh^_l mo]b ]ihnl[]nm+ Kol i d_]ncp_ cm ni l_ f_]n
nb_ [jjlijlc[n_ _rj_hm_m ch iol ch[h]c[f mn[n_g_hnm s g[n]bcha nbim_ _rj_hm_m qcnb nb_ j_lci^ ch qbc]b m_lpc]_m
[l_ j_l ilg_^ [h^ _ ilnm [l_ _rj_h^_^+ S_ []]iohn il nb_m_ _rj_hm_m []]il^cha ni nb_ ncgcha i p[lciom [mj_]nm
i nb_ _rj_hm_m [h^ ^_n_lgch_ []]lo[f _mncg[n_m s n[echa chni []]iohn ^cm]ommcihm qcnb [jjfc][ f_ j_lmihh_f [h^
ionmc^_ m_lpc]_ jlipc^_lm [m ni nb_ jlial_mm i ]fchc][f nlc[fm) il nb_ m_lpc]_m ]igjf_n_^+ olcha nb_ ]iolm_ i [
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]fchc][f nlc[f) q_ [^domn iol ]fchc][f _rj_hm_ l_]iahcncih c []no[f l_mofnm ^c _l lig _mncg[n_m+ S_ g[e_ _mncg[n_m i
iol []]lo_^ _rj_hm_m [m i _[]b [f[h]_ mb__n ^[n_ [m_^ ih nb_ []nm [h^ ]cl]ogmn[h]_m ehiqh ni om [n nb[n
ncg_+ Kol ]fchc][f nlc[f []]lo[fm [l_ ^_j_h^_hn ojih nb_ ncg_fs [h^ []]ol[n_ l_jilncha i ]ihnl[]n l_m_[l]b
ila[hct[ncihm [h^ inb_l nbcl^*j[lns p_h^ilm+ =fnbioab q_ ^i hin _rj_]n _mncg[n_m ni _ g[n_lc[ffs ^c _l_hn lig
[giohnm []no[ffs ch]oll_^) iol oh^_lmn[h^cha i nb_ [hnc]cj[n_^ mn[nom [h^ ncgcha i m_lpc]_m j_l ilg_^ l_f[ncp_ ni
nb_ []no[f mn[nom [h^ ncgcha i m_lpc]_m j_l ilg_^ g[s p[ls [h^ g[s l_mofn ch l_jilncha [giohnm nb[n [l_ nii bcab il
nii fiq il [hs j[lnc]of[l j_lci^+

B V R 2H LK 3VTWLU H PVU

S_ g_[mol_ mni]e ijncihm [h^ inb_l mni]e* [m_^ [q[l^m al[hn_^ ni _gjfis__m) ^cl_]nilm [h^ hih*_gjfis__m
[m_^ ih nb_cl [cl p[fo_ ih nb_ ^[n_ i al[hn [h^ l_]iahct_ nb_ ]igj_hm[ncih _rj_hm_ ip_l nb_ l_kocmcn_ m_lpc]_

j_lci^+ S_ l_]iahct_ nb_ cgj[]n i il _cnol_m ih mni]e* [m_^ ]igj_hm[ncih _rj_hm_m [m il _cnol_m i]]ol+ S_
a_h_l[ffs [jjfs nb_ mnl[cabn*fch_ g_nbi^ i _rj_hm_ l_]iahcncih ni [q[l^m+

Pb_ al[hn ^[n_ [cl p[fo_ i mni]e ijncihm cm _mncg[n_^ omcha nb_ >f[]e*O]bif_m ijncih*jlc]cha gi^_f) qbc]b l_kocl_m
chjonm il nb_ _rj_]n_^ n_lg) mni]e jlc]_ pif[ncfcns) ^cpc^_h^ sc_f^ [h^ nb_ lcme* l__ chn_l_mn l[n_ i nb_ ijncihm+ E [hs
[mmogjncihm om_^ ch nb_ >f[]e*O]bif_m ijncih*jlc]cha gi^_f ]b[ha_ mcahc c][hnfs) mni]e*]igj_hm[ncih il onol_
[q[l^m g[s ^c _l g[n_lc[ffs ]igj[l_^ qcnb nb_ [q[l^m al[hn_^ jl_pciomfs+

3VU H HS ISPNH PVU

Pb_ ?igj[hs m g[n_lc[f ][mb l_kocl_g_hnm ch]fo^_ nb_ iffiqcha ]ihnl[]no[f i fca[ncihm7

=m i _]_g _l 0.) /-/0) nb_ ?igj[hs b[^ .+. gcffcih i ^_ n ionmn[h^cha+ Pbcm [f[h]_ cm l_f[n_^ ni hin_m
j[s[ f_ il n_h[hn cgjlip_g_hn [ffiq[h]_m [h^ nb_ ch[h]cha [al__g_hn il nb_ moj_l]igjon_l ojal[^_ jlid_]n+
O__ Jin_ /) Oogg[ls i Ocahc c][hn =]]iohncha Lifc]c_m ni nb_ ?ihmifc^[n_^ Bch[h]c[f On[n_g_hnm il [^^cncih[f
^_n[cfm

=m i _]_g _l 0.) /-/0) nb_ ?igj[hs b[^ 33+/ gcffcih i onol_ f_[m_ ]iggcng_hnm+ O__ Jin_ 2 H_[m_m ni nb_
?ihmifc^[n_^ Bch[h]c[f On[n_g_hnm il [^^cncih[f ^_n[cf ih onol_ f_[m_ ]iggcng_hnm+

=m i _]_g _l 0.) /-/0) nb_ ?igj[hs b[^ //6+0 gcffcih i onol_ jol]b[m_ i fca[ncihm) 6.+0 gcffcih i qbc]b
[l_ _rj_]n_^ ni _ j[s[ f_ qcnbch nb_ h_rn s_[l+ Pb_m_ ]iggcng_hnm jlcg[lcfs l_f[n_^ ni nbcl^*j[lns l_m_[l]b
m_lpc]_m) g[n_lc[fm [h^ mojjfc_m il l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m+

HXVXag_l ffhXW TaW 7WbcgXW 7VVbhag aZ FebabhaVX Xagf

O__ Jin_ /) Oogg[ls i Ocahc c][hn =]]iohncha Lifc]c_m ni nb_ ?ihmifc^[n_^ Bch[h]c[f On[n_g_hnm il ch ilg[ncih
l_a[l^cha l_]_hnfs cmmo_^ [h^ [^ijn_^ []]iohncha jlihioh]_g_hnm+

gX 0T' GhTag gTg iX TaW GhT_ gTg iX : fV_bfheXf 7Ubhg CTe Xg H f '

9U L L H L P R

S_ [l_ _rjim_^ ni g[le_n lcme l_f[n_^ ni ]b[ha_m ch chn_l_mn l[n_m i iol chp_mng_hn jiln ifci i ][mb [h^ ][mb
_kocp[f_hnm+ =m i _]_g _l 0.) /-/0) iol ][mb [h^ ][mb _kocp[f_hnm ]ihmcmn_^ i gih_s g[le_n oh^m+ Kol
jlcg[ls _rjimol_ ni g[le_n lcme cm chn_l_mn ch]ig_ m_hmcncpcns) qbc]b cm [ _]n_^ s ]b[ha_m ch Q+O+ chn_l_mn l[n_m+ =
bsjinb_nc][f .-- [mcm jichn ^_]l_[m_ ch chn_l_mn l[n_m [m i _]_g _l 0.) /-/0 qiof^ b[p_ [h chmcahc c][hn _ _]n
ih h_n fimm ch nb_ _hmolcha s_[l+

6V LPNU LU L OHUNL P R

Kol _gjfis__m [h^ iol ij_l[ncihm [l_ jlcg[lcfs fi][n_^ ch nb_ Qhcn_^ On[n_m [h^ ?[h[^[ [h^ iol _rj_hm_m [l_
a_h_l[ffs ^_higch[n_^ ch Q+O+ [h^ ?[h[^c[h ^iff[lm+ S_ [fmi b[p_ _hn_l_^ chni [ fcgcn_^ hog _l i ]ihnl[]nm qcnb
p_h^ilm il l_m_[l]b [h^ ^_p_fijg_hn m_lpc]_m nb[n b[p_ oh^_lfscha j[sg_hn i fca[ncihm ^_higch[n_^ ch il_cah
]oll_h]c_m+ S_ [l_ mo d_]n ni il_cah ]oll_h]s nl[hm[]ncih a[chm il fimm_m ih iol ]ihnl[]nm ^_higch[n_^ ch il_cah
]oll_h]c_m+ Pi ^[n_) il_cah ]oll_h]s nl[hm[]ncih a[chm [h^ fimm_m b[p_ hin __h g[n_lc[f ni iol ch[h]c[f
mn[n_g_hnm) [h^ q_ ^i hin b[p_ [ ilg[f b_^acha jlial[g qcnb l_mj_]n ni il_cah ]oll_h]s+ = .-" ch]l_[m_ il
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^_]l_[m_ ch ]oll_hn _r]b[ha_ l[n_m qiof^ hin b[p_ b[^ [ g[n_lc[f _ _]n ih iol ch[h]c[f l_mofnm ^olcha nb_ s_[lm
_h^_^ _]_g _l 0.) /-/0) /-// [h^ /-/.+

 

.3/





gX 1' aTaV T_ IgTgX Xagf TaW Ihcc_X XagTel :TgT'

HXcbeg bY aWXcXaWXag HXZ fgXeXW FhU_ V 7VVbhag aZ e

Pi nb_ Ob[l_bif^_lm [h^ nb_ >i[l^ i cl_]nilm i N_]olmcih Lb[lg[]_onc][fm) Eh]+

Ec a ba ba g[X aTaV T_ IgTgX Xagf

S_ b[p_ [o^cn_^ nb_ []]igj[hscha ]ihmifc^[n_^ [f[h]_ mb__nm i N_]olmcih Lb[lg[]_onc][fm) Eh]+ %nb_
?igj[hs& [m i _]_g _l 0.) /-/0 [h^ /-//) nb_ l_f[n_^ ]ihmifc^[n_^ mn[n_g_hnm i ij_l[ncihm) ]igjl_b_hmcp_
fimm) ]ihp_lnc f_ jl_ _ll_^ mni]e [h^ mni]ebif^_lm _kocns [h^ ][mb fiqm il _[]b i nb_ nbl__ s_[lm ch nb_ j_lci^
_h^_^ _]_g _l 0.) /-/0) [h^ nb_ l_f[n_^ hin_m %]iff_]ncp_fs l_ _ll_^ ni [m nb_ ]ihmifc^[n_^ ch[h]c[f
mn[n_g_hnm &+ Eh iol ijchcih) nb_ ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm jl_m_hn [clfs) ch [ff g[n_lc[f l_mj_]nm) nb_
ch[h]c[f jimcncih i nb_ ?igj[hs [n _]_g _l 0.) /-/0 [h^ /-//) [h^ nb_ l_mofnm i cnm ij_l[ncihm [h^ cnm ][mb
fiqm il _[]b i nb_ nbl__ s_[lm ch nb_ j_lci^ _h^_^ _]_g _l 0.) /-/0) ch ]ih ilgcns qcnb Q+O+ a_h_l[ffs []]_jn_^
[]]iohncha jlch]cjf_m+

S_ [fmi b[p_ [o^cn_^) ch []]il^[h]_ qcnb nb_ mn[h^[l^m i nb_ Lo fc] ?igj[hs =]]iohncha Kp_lmcabn >i[l^ %Qhcn_^
On[n_m& %L?=K>&) nb_ ?igj[hs$m chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha [m i _]_g _l 0.) /-/0) [m_^ ih
]lcn_lc[ _mn[ fcmb_^ ch Ehn_lh[f ?ihnlif*Ehn_al[n_^ Bl[g_qile cmmo_^ s nb_ ?iggcnn__ i Ojihmilcha Kla[hct[ncihm
i nb_ Pl_[^q[s ?iggcmmcih %/-.0 l[g_qile& [h^ iol l_jiln ^[n_^ B_ lo[ls /6) /-/1 _rjl_mm_^ [h [^p_lm_
ijchcih nb_l_ih+

8Tf f Ybe Ec a ba

Pb_m_ ch[h]c[f mn[n_g_hnm [l_ nb_ l_mjihmc cfcns i nb_ ?igj[hs m g[h[a_g_hn+ Kol l_mjihmc cfcns cm ni _rjl_mm [h
ijchcih ih nb_ ?igj[hs m ch[h]c[f mn[n_g_hnm [m_^ ih iol [o^cnm+ S_ [l_ [ jo fc] []]iohncha clg l_acmn_l_^ qcnb
nb_ L?=K> [h^ [l_ l_kocl_^ ni _ ch^_j_h^_hn qcnb l_mj_]n ni nb_ ?igj[hs ch []]il^[h]_ qcnb nb_ Q+O+ _^_l[f
m_]olcnc_m f[qm [h^ nb_ [jjfc][ f_ lof_m [h^ l_aof[ncihm i nb_ O_]olcnc_m [h^ Ar]b[ha_ ?iggcmmcih [h^ nb_
L?=K>+

S_ ]ih^o]n_^ iol [o^cnm ch []]il^[h]_ qcnb nb_ mn[h^[l^m i nb_ L?=K>+ Pbim_ mn[h^[l^m l_kocl_ nb[n q_ jf[h
[h^ j_l ilg nb_ [o^cn ni i n[ch l_[mih[ f_ [mmol[h]_ [ ion qb_nb_l nb_ ch[h]c[f mn[n_g_hnm [l_ l__ i g[n_lc[f
gcmmn[n_g_hn) qb_nb_l ^o_ ni _llil il l[o^+ Kol [o^cnm ch]fo^_^ j_l ilgcha jli]_^ol_m ni [mm_mm nb_ lcmem i
g[n_lc[f gcmmn[n_g_hn i nb_ ch[h]c[f mn[n_g_hnm) qb_nb_l ^o_ ni _llil il l[o^) [h^ j_l ilgcha jli]_^ol_m nb[n
l_mjih^ ni nbim_ lcmem+ Oo]b jli]_^ol_m ch]fo^_^ _r[gchcha) ih [ n_mn [mcm) _pc^_h]_ l_a[l^cha nb_ [giohnm [h^
^cm]fimol_m ch nb_ ch[h]c[f mn[n_g_hnm+ Kol [o^cnm [fmi ch]fo^_^ _p[fo[ncha nb_ []]iohncha jlch]cjf_m om_^ [h^
mcahc c][hn _mncg[n_m g[^_ s g[h[a_g_hn) [m q_ff [m _p[fo[ncha nb_ ip_l[ff jl_m_hn[ncih i nb_ ch[h]c[f
mn[n_g_hnm+ S_ _fc_p_ nb[n iol [o^cnm jlipc^_ [ l_[mih[ f_ [mcm il iol ijchcih+

9e g VT_ 7hW g CTggXe

Pb_ ]lcnc][f [o^cn g[nn_l ]iggohc][n_^ _fiq cm [ g[nn_l [lcmcha lig nb_ ]oll_hn j_lci^ [o^cn i nb_ ch[h]c[f
mn[n_g_hnm nb[n q[m ]iggohc][n_^ il l_kocl_^ ni _ ]iggohc][n_^ ni nb_ [o^cn ]iggcnn__ [h^ nb[n7 %.& l_f[n_m ni
[]]iohnm il ^cm]fimol_m nb[n [l_ g[n_lc[f ni nb_ ch[h]c[f mn[n_g_hnm [h^ %/& chpifp_^ iol _mj_]c[ffs ]b[ff_hacha)
mo d_]ncp_ il ]igjf_r do^ag_hnm+ Pb_ ]iggohc][ncih i nb_ ]lcnc][f [o^cn g[nn_l ^i_m hin [fn_l ch [hs q[s iol
ijchcih ih nb_ ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm) n[e_h [m [ qbif_) [h^ q_ [l_ hin) s ]iggohc][ncha nb_ ]lcnc][f
[o^cn g[nn_l _fiq) jlipc^cha [ m_j[l[n_ ijchcih ih nb_ ]lcnc][f [o^cn g[nn_l il ih nb_ []]iohnm il ^cm]fimol_m ni
qbc]b cn l_f[n_m+
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AL LU L AL VNUP PVU b WL H PUN AL LU L

5N L RY RXW XO
N J N

Eh ]ihh_]ncih qcnb nb_ ?igj[hs m ]iff[ il[ncih [h^ fc]_hm_ [al__g_hn qcnb Ni]b_ [h^ C_h_hn_]b
ni j_l ilg l_m_[l]b [h^ ^_p_fijg_hn m_lpc]_m) l_p_ho_ cm l_]iahct_^ [m_^ ih ]imnm ch]oll_^
l_f[ncp_ ni nin[f _rj_]n_^ ]imnm ni j_l ilg nb_ l_m_[l]b [h^ ^_p_fijg_hn m_lpc]_m+ Ocahc c][hn chjonm
om_^ ni ^_n_lgch_ _rj_]n_^ ]ihnl[]n ]imnm ch]fo^_ nb_ f_hanb i ncg_ l_kocl_^) m_lpc]_ biolm
j_l ilg_^ s ?igj[hs _gjfis__m) [h^ g[n_lc[fm ]imnm+ =]]iohncha il nb_ [al__g_hn chpifp_m
do^ag_hn) j[lnc]of[lfs [m cn l_f[n_m ni _mncg[ncha nin[f ]imnm ni _ ch]oll_^ [m_^ ih nb_ m]ij_ i
qile [h^ bcmnilc][f _rj_lc_h]_) [giha inb_l []nilm+

Ccp_h nb_ do^ag_hn h_]_mm[ls ni _mncg[n_ nin[f ]imnm) qbc]b cm [ mcahc c][hn []nil ch ][f]of[ncha nb_
[giohn i l_p_ho_ ni l_]iahct_ oh^_l nb_ [al__g_hn ^olcha [ j_lci^) [o^cncha nb_ ?igj[hs m nin[f
]imn _mncg[n_ l_kocl_^ mcahc c][hn [o^cn _ iln+

9X GN
2MM N NM N
J N RW

2 MR

Pi n_mn nb_ ?igj[hs m _mncg[n_ i nin[f ]imnm) q_ i n[ch_^ nb_ [al__g_hn [h^ _p[fo[n_^ nb_ n_lgm
[h^ ]ih^cncihm ni oh^_lmn[h^ nb_ h[nol_ i nb_ ?igj[hs m i fca[ncihm oh^_l nb_ [al__g_hn+ S_
i n[ch_^ [h^ _p[fo[n_^ g[h[a_g_hn m _mncg[n_ i nin[f ]imnm ni _ ch]oll_^ s j_l ilgcha
]illi il[ncha chkoclc_m qcnb nb_ ?igj[hs m jlid_]n m]c_hncmnm [h^ ch[h]c[f [h[fsmnm+ S_ n_mn_^ nb_
g[nb_g[nc][f []]ol[]s i nb_ ]imnm ni _ ch]oll_^ om_^ ch nb_ l_p_ho_ ][f]of[ncihm+ S_ [fmi n_mn_^
nb_ l_[mih[ f_h_mm i ]imnm oh^_lfscha nb_ nin[f _mncg[n_ s ]igj[lcha nb_ ]imn _mncg[n_m ni []no[f
]imnm ch]oll_^+

,m, Alhmn # Uioha HHL

S_ b[p_ m_lp_^ [m nb_ ?igj[hs m [o^cnil mch]_ /-.4+

O[fn H[e_ ?cns) Qn[b
B_ lo[ls /6) /-/1
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HXcbeg bY aWXcXaWXag HXZ fgXeXW FhU_ V 7VVbhag aZ e

Pi nb_ Ob[l_bif^_lm [h^ nb_ >i[l^ i cl_]nilm i N_]olmcih Lb[lg[]_onc][fm) Eh]+

Ec a ba ba agXeaT_ 9bageb_ EiXe aTaV T_ HXcbeg aZ

S_ b[p_ [o^cn_^ N_]olmcih Lb[lg[]_onc][fm) Eh]+ m chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha [m i _]_g _l 0.)
/-/0) [m_^ ih ]lcn_lc[ _mn[ fcmb_^ ch Ehn_lh[f ?ihnlif Ehn_al[n_^ Bl[g_qile cmmo_^ s nb_ ?iggcnn__ i
Ojihmilcha Kla[hct[ncihm i nb_ Pl_[^q[s ?iggcmmcih %/-.0 l[g_qile& %nb_ ?KOK ]lcn_lc[&+ Eh iol ijchcih)
_][om_ i nb_ _ _]n i nb_ g[n_lc[f q_[eh_mm ^_m]lc _^ _fiq ih nb_ []bc_p_g_hn i nb_ i d_]ncp_m i nb_ ]ihnlif

]lcn_lc[) N_]olmcih Lb[lg[]_onc][fm) Eh]+ %nb_ ?igj[hs& b[m hin g[chn[ch_^ _ _]ncp_ chn_lh[f ]ihnlif ip_l ch[h]c[f
l_jilncha [m i _]_g _l 0.) /-/0) [m_^ ih nb_ ?KOK ]lcn_lc[+

= g[n_lc[f q_[eh_mm cm [ ^_ c]c_h]s) il ]ig ch[ncih i ^_ c]c_h]c_m) ch chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha) mo]b
nb[n nb_l_ cm [ l_[mih[ f_ jimmc cfcns nb[n [ g[n_lc[f gcmmn[n_g_hn i nb_ ]igj[hs m [hho[f il chn_lcg ch[h]c[f
mn[n_g_hnm qcff hin _ jl_p_hn_^ il ^_n_]n_^ ih [ ncg_fs [mcm+ Pb_ iffiqcha g[n_lc[f q_[eh_mm b[m __h c^_hnc c_^
[h^ ch]fo^_^ ch g[h[a_g_hn m [mm_mmg_hn+ I[h[a_g_hn b[m c^_hnc c_^ [ g[n_lc[f q_[eh_mm ch chn_lh[f ]ihnlifm
l_f[n_^ ni nb_ ]igj[hs m l_p_ho_ [h^ oh_[lh_^ l_p_ho_ jli]_mm+

=m ch^c][n_^ ch nb_ []]igj[hscha I[h[a_g_hn m =hho[f N_jiln ih Ehn_lh[f ?ihnlif Kp_l Bch[h]c[f N_jilncha)
g[h[a_g_hn m [mm_mmg_hn i [h^ ]ih]fomcih ih nb_ _ _]ncp_h_mm i chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha ^c^ hin
ch]fo^_ nb_ chn_lh[f ]ihnlifm i R[f_h]_ cm]ip_ls Eh]+ [h^ ?s]fc][ Eh]+) qbc]b [l_ ch]fo^_^ ch nb_ /-/0 ]ihmifc^[n_^
ch[h]c[f mn[n_g_hnm i nb_ ?igj[hs [h^ ]ihmncnon_^ .1" [h^ .6" i nin[f [h^ h_n [mm_nm) l_mj_]ncp_fs) [m i
_]_g _l 0.) /-/0) [h^ /" [h^ 1" i l_p_ho_m [h^ h_n fimm) l_mj_]ncp_fs) il nb_ s_[l nb_h _h^_^+ Kol [o^cn i

chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha i nb_ ?igj[hs [fmi ^c^ hin ch]fo^_ [h _p[fo[ncih i nb_ chn_lh[f ]ihnlif ip_l
ch[h]c[f l_jilncha i R[f_h]_ cm]ip_ls Eh]+ [h^ ?s]fc][ Eh]+

S_ [fmi b[p_ [o^cn_^) ch []]il^[h]_ qcnb nb_ mn[h^[l^m i nb_ Lo fc] ?igj[hs =]]iohncha Kp_lmcabn >i[l^ %Qhcn_^
On[n_m& %L?=K>&) nb_ ]ihmifc^[n_^ [f[h]_ mb__nm i nb_ ?igj[hs [m i _]_g _l 0.) /-/0 [h^ /-//) nb_ l_f[n_^
]ihmifc^[n_^ mn[n_g_hnm i ij_l[ncihm) ]igjl_b_hmcp_ fimm) ]ihp_lnc f_ jl_ _ll_^ mni]e [h^ mni]ebif^_lm _kocns
[h^ ][mb fiqm il _[]b i nb_ nbl__ s_[lm ch nb_ j_lci^ _h^_^ _]_g _l 0.) /-/0) [h^ nb_ l_f[n_^ hin_m+ Pbcm
g[n_lc[f q_[eh_mm q[m ]ihmc^_l_^ ch ^_n_lgchcha nb_ h[nol_) ncgcha [h^ _rn_hn i [o^cn n_mnm [jjfc_^ ch iol [o^cn i
nb_ /-/0 ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm) [h^ nbcm l_jiln ^i_m hin [ _]n iol l_jiln ^[n_^ B_ lo[ls /6) /-/1)
qbc]b _rjl_mm_^ [h ohko[fc c_^ ijchcih nb_l_ih+

8Tf f Ybe Ec a ba

Pb_ ?igj[hs m g[h[a_g_hn cm l_mjihmc f_ il g[chn[chcha _ _]ncp_ chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha [h^ il
cnm [mm_mmg_hn i nb_ _ _]ncp_h_mm i chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha ch]fo^_^ ch nb_ []]igj[hscha
I[h[a_g_hn m =hho[f N_jiln ih Ehn_lh[f ?ihnlif Kp_l Bch[h]c[f N_jilncha+ Kol l_mjihmc cfcns cm ni _rjl_mm [h
ijchcih ih nb_ ?igj[hs m chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha [m_^ ih iol [o^cn+ S_ [l_ [ jo fc] []]iohncha
clg l_acmn_l_^ qcnb nb_ L?=K> [h^ [l_ l_kocl_^ ni _ ch^_j_h^_hn qcnb l_mj_]n ni nb_ ?igj[hs ch []]il^[h]_ qcnb
nb_ Q+O+ _^_l[f m_]olcnc_m f[qm [h^ nb_ [jjfc][ f_ lof_m [h^ l_aof[ncihm i nb_ O_]olcnc_m [h^ Ar]b[ha_
?iggcmmcih [h^ nb_ L?=K>+

S_ ]ih^o]n_^ iol [o^cn ch []]il^[h]_ qcnb nb_ mn[h^[l^m i nb_ L?=K>+ Pbim_ mn[h^[l^m l_kocl_ nb[n q_ jf[h [h^
j_l ilg nb_ [o^cn ni i n[ch l_[mih[ f_ [mmol[h]_ [ ion qb_nb_l _ _]ncp_ chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha
q[m g[chn[ch_^ ch [ff g[n_lc[f l_mj_]nm+

Kol [o^cn ch]fo^_^ i n[chcha [h oh^_lmn[h^cha i chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha) [mm_mmcha nb_ lcme nb[n [
g[n_lc[f q_[eh_mm _rcmnm) n_mncha [h^ _p[fo[ncha nb_ ^_mcah [h^ ij_l[ncha _ _]ncp_h_mm i chn_lh[f ]ihnlif [m_^ ih
nb_ [mm_mm_^ lcme) [h^ j_l ilgcha mo]b inb_l jli]_^ol_m [m q_ ]ihmc^_l_^ h_]_mm[ls ch nb_ ]cl]ogmn[h]_m+ S_
_fc_p_ nb[n iol [o^cn jlipc^_m [ l_[mih[ f_ [mcm il iol ijchcih+

:XY a g ba TaW B gTg baf bY agXeaT_ 9bageb_ EiXe aTaV T_ HXcbeg aZ

= ]igj[hs m chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha cm [ jli]_mm ^_mcah_^ ni jlipc^_ l_[mih[ f_ [mmol[h]_
l_a[l^cha nb_ l_fc[ cfcns i ch[h]c[f l_jilncha [h^ nb_ jl_j[l[ncih i ch[h]c[f mn[n_g_hnm il _rn_lh[f joljim_m ch
[]]il^[h]_ qcnb a_h_l[ffs []]_jn_^ []]iohncha jlch]cjf_m+ = ]igj[hs m chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha
ch]fo^_m nbim_ jifc]c_m [h^ jli]_^ol_m nb[n %.& j_ln[ch ni nb_ g[chn_h[h]_ i l_]il^m nb[n) ch l_[mih[ f_ ^_n[cf)
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[]]ol[n_fs [h^ [clfs l_ f_]n nb_ nl[hm[]ncihm [h^ ^cmjimcncihm i nb_ [mm_nm i nb_ ]igj[hs8 %/& jlipc^_ l_[mih[ f_
[mmol[h]_ nb[n nl[hm[]ncihm [l_ l_]il^_^ [m h_]_mm[ls ni j_lgcn jl_j[l[ncih i ch[h]c[f mn[n_g_hnm ch []]il^[h]_
qcnb a_h_l[ffs []]_jn_^ []]iohncha jlch]cjf_m) [h^ nb[n l_]_cjnm [h^ _rj_h^cnol_m i nb_ ]igj[hs [l_ _cha g[^_
ihfs ch []]il^[h]_ qcnb [onbilct[ncihm i g[h[a_g_hn [h^ ^cl_]nilm i nb_ ]igj[hs8 [h^ %0& jlipc^_ l_[mih[ f_
[mmol[h]_ l_a[l^cha jl_p_hncih il ncg_fs ^_n_]ncih i oh[onbilct_^ []kocmcncih) om_) il ^cmjimcncih i nb_ ]igj[hs m
[mm_nm nb[n ]iof^ b[p_ [ g[n_lc[f _ _]n ih nb_ ch[h]c[f mn[n_g_hnm+

>_][om_ i cnm chb_l_hn fcgcn[ncihm) chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha g[s hin jl_p_hn il ^_n_]n gcmmn[n_g_hnm+
=fmi) jlid_]ncihm i [hs _p[fo[ncih i _ _]ncp_h_mm ni onol_ j_lci^m [l_ mo d_]n ni nb_ lcme nb[n ]ihnlifm g[s
_]ig_ ch[^_ko[n_ _][om_ i ]b[ha_m ch ]ih^cncihm) il nb[n nb_ ^_al__ i ]igjfc[h]_ qcnb nb_ jifc]c_m il

jli]_^ol_m g[s ^_n_lcil[n_+

,m, Alhmn # Uioha HHL

O[fn H[e_ ?cns) Qn[b
B_ lo[ls /6) /-/1
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HXVhef ba F[Te TVXhg VT_f% aV'
9bafb_ WTgXW 8T_TaVX I[XXgf

 PU OV HUK L LW OH L HUK WL OH L HTV U
:XVX UXe , %

) , )
7ffXgf
9heeXag TffXgf
?[mb [h^ ][mb _kocp[f_hnm 06.)232 216)6./
N_mnlc]n_^ ][mb 0)/0. .)/5-
Knb_l l_]_cp[ f_m 0)-61 /)420
Knb_l ]oll_hn [mm_nm 1-)/14 .2)536
JbgT_ VheeXag TffXgf 105).04 236)5.1

N_mnlc]n_^ ][mb) hih*]oll_hn 3)3/6 4)6/-
Llij_lns [h^ _kocjg_hn) h_n 53)2.- 55).6/
Kj_l[ncha f_[m_ lcabn*i *om_ [mm_nm 00)330 00)/22
Ehn[hac f_ [mm_nm) h_n 03)110 .)0-3
Cii^qcff 2/)-23 5-.
Knb_l [mm_nm) hih*]oll_hn /3.
JbgT_ TffXgf 320)366 4-.)/55

B TU _ g Xf TaW fgbV [b_WXefq Xdh gl
9heeXag _ TU _ g Xf
=]]iohnm j[s[ f_ 0)620 1)253
=]]lo_^ _rj_hm_m [h^ inb_l fc[ cfcnc_m 13)302 0/)6-1
Qh_[lh_^ l_p_ho_ 03)1/3 23)4/3
Jin_m j[s[ f_ 1. 64
Kj_l[ncha f_[m_ fc[ cfcnc_m 3)..3 2)62/
JbgT_ VheeXag _ TU _ g Xf 60).4. .--)/32

Qh_[lh_^ l_p_ho_) hih*]oll_hn 2.)/05 4-)/3.
Jin_m j[s[ f_) hih*]oll_hn .).-. 203
Kj_l[ncha f_[m_ fc[ cfcnc_m) hih*]oll_hn 10)1.1 11)1/-
_ _ll_^ n[r fc[ cfcnc_m .)006
JbgT_ _ TU _ g Xf .6-)/30 /.2)15/

?iggcng_hnm [h^ ]ihncha_h]c_m %Jin_ 4&

IgbV [b_WXefq Xdh gl
?iggih mni]e) -+----. j[l p[fo_8 /)---)---)--- mb[l_m %?f[mm = .)656)-0/)..4 [h^ ?f[mm >

.-)634)550& [onbilct_^ [m i _]_g _l 0.) /-/0 [h^ _]_g _l 0.) /-//8 /01)/4-)051
mb[l_m %?f[mm = //3)/31)431) ?f[mm > 4)211)54. [h^ Ar]b[ha_[ f_ 13-)416& [h^
.6.)-//)531 %?f[mm = .50)/-6)322 [h^ ?f[mm > 4)5.0)/-6 [h^ Ar]b[ha_[ f_ & cmmo_^ [h^
ionmn[h^cha [m i _]_g _l 0.) /-/0 [h^ _]_g _l 0.) /-//) l_mj_]ncp_fs

/ /
=^^cncih[f j[c^*ch ][jcn[f .)10.)-23 .)./2)03-
=]]ogof[n_^ ^_ c]cn %634)3//& %306)223&
JbgT_ fgbV [b_WXefq Xdh gl 130)103 152)5-3

JbgT_ _ TU _ g Xf TaW fgbV [b_WXefq Xdh gl 320)366 4-.)/55

O__ nb_ []]igj[hscha hin_m ni nb_m_ ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm+
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HXVhef ba F[Te TVXhg VT_f% aV'
9bafb_ WTgXW IgTgX Xagf bY EcXeTg baf

 PU OV HUK L LW OH L HUK WL OH L HTV U

OXTef XaWXW :XVX UXe , %
) , ) )

HXiXahX
Kj_l[ncha l_p_ho_ 10)543 06)35. .-)---
Cl[hn l_p_ho_ 366 .3/ .45
JbgT_ eXiXahX 11)242 06)510 .-).45

EcXeTg aZ Vbfgf TaW XkcXafXf
?imn i l_p_ho_ 1/)254 15)/42
N_m_[l]b [h^ ^_p_fijg_hn /1.)//3 .22)363 .02)/4.
C_h_l[f [h^ [^gchcmnl[ncp_ ..-)5// 5.)266 24)35/
JbgT_ bcXeTg aZ Vbfgf TaW XkcXafXf 061)302 /52)24- .6/)620

Bbff Yeb bcXeTg baf %02-)-3-& %/12)4/4& %.5/)442&
Knb_l ch]ig_ %fimm&) h_n .4)60/ 3)/2. %0)4-1&
Bbff UXYbeX aVb X gTk UXaXY g %00/)./5& %/06)143& %.53)146&
Eh]ig_ n[r _h_ cn 1)-3/
DXg _bff %0/5)-33& %/06)143& %.53)146&

FXe f[TeX WTgT
DXg _bff cXe f[TeX bY 9_Tff 7% 8 TaW ;kV[TaZXTU_X Vb ba
fgbV % UTf V TaW W _hgXW %.+25& %.+03& %.+16&
MX Z[gXW&TiXeTZX f[TeXf 9_Tff 7% 8 TaW ;kV[TaZXTU_X$
bhgfgTaW aZ% UTf V TaW W _hgXW /-4)520)4-/ .42)204)154 ./2)015)..-

O__ nb_ []]igj[hscha hin_m ni nb_m_ ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm+
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HXVhef ba F[Te TVXhg VT_f% aV'
9bafb_ WTgXW IgTgX Xagf bY 9b ceX[Xaf iX Bbff

 PU OV HUK

OXTef XaWXW :XVX UXe , %
) , ) )

DXg _bff %0/5)-33& %/06)143& %.53)146&

Qhl_[fct_^ a[ch %fimm& ih chp_mng_hnm 54 %.3/&
J_n l_[fct_^ fimm ih chp_mng_hnm l_]f[mmc c_^ chni h_n fimm 06 03
Knb_l ]igjl_b_hmcp_ ch]ig_ %fimm& ./3 %./3&
9b ceX[Xaf iX _bff %0/5)-33& %/06)02-& %.53)3-2&

O__ nb_ []]igj[hscha hin_m ni nb_m_ ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm+
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HXVhef ba F[Te TVXhg VT_f% aV'
9bafb_ WTgXW IgTgX Xagf bY 9baiXeg U_X FeXYXeeXW IgbV TaW IgbV [b_WXefq ;dh gl

 PU OV HUK L LW OH L HTV U

9baiXeg U_X
FeXYXeeXW IgbV

9b ba IgbV
9_Tff 7% 8 TaW
;kV[TaZXTU_X$ 7WW g baT_

FT W& a&
9Tc gT_

7VVh h_TgXW
:XY V g

7VVh h_TgXW
bg[Xe

Vb ceX[Xaf iX
_bff

IgbV [b_WXefq
;dh glI[TeXf 7 bhag I[TeXf 7 bhag

8T_TaVX Tf bY
:XVX UXe , % ) ) ../)-55)-32 115)0./ //)0.1)352 4)0./ %/.0)3-.& %/-3)/56&
?igjl_b_hmcp_
fimm %.53)146& %./3& %.53)3-2&
?iggih mni]e
cmmo[h]_ il chcnc[f
jo fc] i _lcha) h_n
i cmmo[h]_ ]imnm /4)545)454 . 13/)020 13/)021
?ihp_lmcih i
jl_ _ll_^ mni]e ni
]iggih mni]e %../)-55)-32& %115)0./& ..2)265)-.5 . 115)0.. 115)0./
Oni]e q[ll[hn
_r_l]cm_m 010)3-6 0)2./ 0)2./
Oni]e ijncih
_r_l]cm_m [h^ inb_l 1).04)030 3)5./ 3)5./
Oni]e [m_^
]igj_hm[ncih .1)51/ .1)51/

8T_TaVX Tf bY
:XVX UXe , % ) .4-)/4/)13/ / 610).1/ %1--)-5-& %./3& 21/)605
?igjl_b_hmcp_
fimm %/06)143& ./3 %/06)02-&
?iggih mni]e
cmmo[h]_ il jlcp[n_
jf[]_g_hn) h_n i
cmmo[h]_ ]imnm .2)003)401 .10)4.. .10)4..
Oni]e ijncih
_r_l]cm_m [h^ inb_l 2)1.0)335 .-)265 .-)265
Oni]e* [m_^
]igj_hm[ncih /4)6-6 /4)6-6
8T_TaVX Tf bY
:XVX UXe , % ) .6.)-//)531 / .)./2)03- %306)223& 152)5-3
?igjl_b_hmcp_
fimm %0/5)-33& %0/5)-33&
Oni]e ijncih
_r_l]cm_m [h^ inb_l 6)-25)5.4 ./)50. ./)50.
Oni]e* [m_^
]igj_hm[ncih 20)2-0 20)2-0

?iggih mni]e
m[f_m cmmo[h]_m) h_n
i cmmo[h]_ ]imnm .6)325)630 ./5)-60 ./5)-60
?iggih mni]e [h^
mni]e ijncihm cmmo_^
il []kocmcncihm ..)0-0)505 56)/36 56)/36
?iggih mni]e
cmmo_^ il P_gjom
[al__g_hn 0)//2)6-/ //)--- //)---
8T_TaVX Tf bY
:XVX UXe , % ) , /01)/4-)051 / .)10.)-23 %634)3//& 130)103

O__ nb_ []]igj[hscha hin_m ni nb_m_ ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm+
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HXVhef ba F[Te TVXhg VT_f% aV'
9bafb_ WTgXW IgTgX Xagf bY 9Tf[ _bjf

 PU OV HUK
OXTef XaWXW :XVX UXe , %
) , ) )

9Tf[ Y_bjf Yeb bcXeTg aZ TVg i g Xf
J_n fimm %0/5)-33& %/06)143& %.53)146&
=^domng_hnm ni l_]ih]cf_ h_n fimm ni h_n ][mb om_^ ch ij_l[ncha []ncpcnc_m7

_jl_]c[ncih [h^ [gilnct[ncih /1)1-/ ..)423 5)1-2
Oni]e* [m_^ ]igj_hm[ncih 20)2-0 /4)6-6 .1)51/
=mm_n cgj[clg_hn .).55 /)5-3
H_[m_ _rj_hm_ 5)-30 4)40-
Himm ih ^_ n _rnchaocmbg_hn 5/4
Knb_l) h_n 0)054 50- 1)-64
?b[ha_m ch ij_l[ncha [mm_nm [h^ fc[ cfcnc_m7

Knb_l l_]_cp[ f_m [h^ [mm_nm %4)423& %/& %2)043&
Qh_[lh_^ l_p_ho_ %1.)-43& ..-)0/- %.-)---&
=]]iohnm j[s[ f_ %654& .)434 .)412
=]]lo_^ ^_p_fijg_hn _rj_hm_ /)4-2 2// 23.
=]]lo_^ _rj_hm_m [h^ inb_l ]oll_hn fc[ cfcnc_m 3)4.6 %243& ./)431
Kj_l[ncha f_[m_ fc[ cfcnc_m %6)53/& %4)..-&

DXg VTf[ hfXW a bcXeTg aZ TVg i g Xf %/54)45-& %50)2/1& %.25)3.1&

9Tf[ Y_bjf Yeb aiXfg aZ TVg i g Xf
J_n ][mb [h^ l_mnlc]n_^ ][mb []kocl_^ ch nb_ []kocmcncih i [ omch_mm .)511
Lol]b[m_m i jlij_lns [h^ _kocjg_hn %..)622& %04)-26& %06)465&
Lol]b[m_ i [h chn[hac f_ [mm_n %264& %0--&
Lol]b[m_m i chp_mng_hnm %0-.).04&
O[f_m [h^ g[nolcnc_m i chp_mng_hnm 15- /0-)3-5 36).6.
DXg VTf[ cebi WXW Ul hfXW a$ aiXfg aZ TVg i g Xf %.-)//5& .60)/16 %/4.)411&

9Tf[ Y_bjf Yeb Y aTaV aZ TVg i g Xf
Lli]__^m lig cmmo[h]_ i ]iggih mb[l_m) h_n i cmmo[h]_ ]imnm ./5)-60 .10)4.. 13/)6-.
Lli]__^m lig _kocns ch]_hncp_ jf[hm [h^ q[ll[hnm ./)5-3 .-)4/1 5)104
N_j[sg_hn i fiha*n_lg ^_ n %433& %6-& %./)465&
DXg VTf[ cebi WXW Ul Y aTaV aZ TVg i g Xf .1-).00 .21)012 125)21-

;YYXVg bY XkV[TaZX eTgX V[TaZXf ba VTf[% VTf[ Xdh iT_Xagf TaW eXfge VgXW VTf[ .55 %0-4&

DXg V[TaZX a VTf[% VTf[ Xdh iT_Xagf TaW eXfge VgXW VTf[ %.24)354& /30)430 /5).5/
?[mb) ][mb _kocp[f_hnm [h^ l_mnlc]n_^ ][mb) _achhcha i j_lci^ 226)../ /62)016 /34).34
9Tf[% VTf[ Xdh iT_Xagf TaW eXfge VgXW VTf[% XaW bY cXe bW 1-.)1/2 226)../ /62)016

Ihcc_X XagT_ W fV_bfheX bY aba&VTf[ aiXfg aZ TaW Y aTaV aZ aYbe Tg ba
Emmo[h]_ i mb[l_m il nb_ []kocmcncihm i omch_mm_m 56)/36
Emmo[h]_ i mb[l_m il P_gjom [al__g_hn //)---
Ncabn*i *om_ [mm_n [^^cncihm [h^ gi^c c][ncihm 1)635 0)62-
=]]lo_^ jlij_lns [h^ _kocjg_hn /)106 26. 4)416
?ihp_lmcih i jl_ _ll_^ mni]e ni ]iggih mni]e 115)0./
_ _ll_^ cmmo[h]_ ]imnm l_]il^_^ ch _kocns 214

Ihcc_X XagT_ W fV_bfheX bY VTf[ Y_bj aYbe Tg ba
?[mb j[c^ il ij_l[ncha f_[m_m 6)53/ 4)..-
?[mb j[c^ il chn_l_mn 63 22 35-

O__ nb_ []]igj[hscha hin_m ni nb_m_ ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm+

 

.4/



HXVhef ba F[Te TVXhg VT_f% aV'
DbgXf gb 9bafb_ WTgXW aTaV T_ IgTgX Xagf

DbgX ' :XfVe cg ba bY g[X 8hf aXff

N_]olmcih Lb[lg[]_onc][fm) Eh]+ %N_]olmcih) nb_ ?igj[hs) q_ il iol& q[m ilcach[ffs ilg_^ [m [ fcgcn_^ fc[ cfcns
]igj[hs ih Jip_g _l 1) /-.0 oh^_l nb_ h[g_ N_]olmcih Lb[lg[]_onc][fm) HH?+ Eh O_jn_g _l /-.3) nb_
?igj[hs ]ihp_ln_^ ni [ _f[q[l_ ]iljil[ncih [h^ ]b[ha_^ cnm h[g_ ni N_]olmcih Lb[lg[]_onc][fm) Eh]+

N_]olmcih cm [ ]fchc][f mn[a_ P_]b>ci ]igj[hs ^_]i^cha cifias ni ch^omnlc[fct_ ^loa ^cm]ip_ls+ Pb_ N_]olmcih
Kj_l[ncha Osmn_g %KO&) [ jf[n ilg ocfn []limm ^cp_lm_ n_]bhifiac_m) _h[ f_m nb_ ?igj[hs ni g[j [h^ h[pca[n_
nlcffcihm i cifiac][f [h^ ]b_gc][f l_f[ncihmbcjm qcnbch nb_ N_]olmcih [n[ Qhcp_lm_) ih_ i nb_ qilf^ m f[la_mn
jlijlc_n[ls cifiac][f [h^ ]b_gc][f ^[n[m_nm+ Pb_ ?igj[hs chn_al[n_m jbsmc][f [h^ ^cacn[f ]igjih_hnm [m cn_l[ncp_
fiijm i [nigm [h^ cnm m][fcha q_n f[ cifias [h^ ]b_gcmnls ^[n[ ila[hct_^ chni pclnoiom ]s]f_m qcnb ]igjon[ncih[f
niifm ni l[jc^fs nl[hmf[n_ RW RURLX bsjinb_m_m chni p[fc^[n_^ chmcabnm [h^ hip_f ]b_gcmnls+

=m i _]_g _l 0.) /-/0) nb_ ?igj[hs b[^ [h []]ogof[n_^ ^_ c]cn i 634+3 gcffcih+ Pb_ ?igj[hs _rj_]nm ni
ch]ol mo mn[hnc[f ij_l[ncha fimm_m ch onol_ j_lci^m [h^ qcff l_kocl_ [^^cncih[f ][jcn[f ni [^p[h]_ cnm ^loa ][h^c^[n_m+
Pb_ ?igj[hs ^i_m hin _rj_]n ni a_h_l[n_ mcahc c][hn l_p_ho_ ohncf nb_ ?igj[hs mo]]_mm offs ]igjf_n_m mcahc c][hn
^loa ^_p_fijg_hn gcf_mnih_m qcnb cnm mo mc^c[lc_m il ch ]iff[ il[ncih qcnb nbcl^ j[lnc_m) qbc]b nb_ ?igj[hs _rj_]nm
qcff n[e_ [ hog _l i s_[lm+ Eh il^_l ni ]igg_l]c[fct_ cnm ^loa ][h^c^[n_m) nb_ ?igj[hs il cnm j[lnh_lm h__^ ni
]igjf_n_ ]fchc][f ^_p_fijg_hn [h^ ]igjfs qcnb ]igjl_b_hmcp_ l_aof[nils l_kocl_g_hnm+ Pb_ ?igj[hs cm mo d_]n ni
[ hog _l i lcmem [h^ oh]_ln[chnc_m mcgcf[l ni nbim_ i inb_l ]igj[hc_m i nb_ m[g_ mct_ qcnbch nb_ cin_]bhifias
ch^omnls) mo]b [m nb_ oh]_ln[chns i ]fchc][f nlc[f ion]ig_m) oh]_ln[chns i [^^cncih[f oh^cha [h^ [ bcmnils i
ij_l[ncha fimm_m+

Pb_ ?igj[hs b[m oh^_^ cnm ij_l[ncihm ni ^[n_ jlcg[lcfs nblioab nb_ cmmo[h]_ i ]ihp_lnc f_ jl_ _ll_^ mni]e [h^
nb_ cmmo[h]_ i ?f[mm = ]iggih mni]e %m__ Jin_ 5) ?iggih Oni]e il [^^cncih[f ^_n[cfm&+ =^^cncih[ffs) nb_
?igj[hs b[m l_]_cp_^ j[sg_hnm lig cnm mnl[n_ac] j[lnh_lmbcjm %m__ Jin_ 6) ?iff[ il[ncp_ _p_fijg_hn
?ihnl[]nm il [^^cncih[f ^_n[cfm&+ N_]olmcih qcff fce_fs _ l_kocl_^ ni l[cm_ [^^cncih[f ][jcn[f+ =m i _]_g _l 0.)
/-/0) nb_ ?igj[hs ^c^ hin b[p_ [hs oh]ih^cncih[f ionmn[h^cha ]iggcng_hnm il [^^cncih[f oh^cha+ E nb_ ?igj[hs
cm oh[ f_ ni []]_mm [^^cncih[f oh^m qb_h h__^_^) cn g[s hin _ [ f_ ni ]ihncho_ nb_ ^_p_fijg_hn i cnm jli^o]nm il
nb_ ?igj[hs ]iof^ _ l_kocl_^ ni ^_f[s) m][f_ []e il [ [h^ih mig_ il [ff i cnm ^_p_fijg_hn jlial[gm [h^ inb_l
ij_l[ncihm+ Pb_ ?igj[hs m [ cfcns ni []]_mm ][jcn[f qb_h h__^_^ cm hin [mmol_^ [h^) c hin []bc_p_^ ih [ ncg_fs
[mcm) ]iof^ g[n_lc[ffs b[lg cnm omch_mm) ch[h]c[f ]ih^cncih [h^ l_mofnm i ij_l[ncihm+

N_]olmcih _fc_p_m nb[n nb_ ?igj[hs m _rcmncha ][mb [h^ ][mb _kocp[f_hnm qcff _ mo c]c_hn ni oh^ nb_ ?igj[hs m
ij_l[ncha _rj_hm_m [h^ ][jcn[f _rj_h^cnol_m il [n f_[mn nb_ h_rn ./ gihnbm+

DbgX ' Ih Tel bY I Za Y VTag 7VVbhag aZ Fb_ V Xf

D L VM PTH L

Pb_ ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm b[p_ __h jl_j[l_^ ch []]il^[h]_ qcnb Q+O+ a_h_l[ffs []]_jn_^ []]iohncha
jlch]cjf_m %C==L&) qbc]b l_kocl_m nb_ ?igj[hs ni g[e_ _mncg[n_m [h^ [mmogjncihm nb[n [ _]n l_jiln_^ [giohnm
[h^ l_f[n_^ ^cm]fimol_m+ =]no[f l_mofnm ]iof^ ^c _l lig nbim_ [giohnm+ Ocahc c][hn _mncg[n_m [h^ [mmogjncihm
ch]fo^_ nb_ _mncg[n_^ jlial_mm niq[l^m nb_ m[ncm []ncih i j_l ilg[h]_ i fca[ncihm ni l_]il^ l_p_ho_) nb_ p[fo[ncih
i aii^qcff [h^ chn[hac f_ [mm_nm) []]lo_^ l_m_[l]b [h^ ^_p_fijg_hn _rj_hm_m [h^ nb_ [cl p[fo_ i mni]e* [m_^
[q[l^m cmmo_^+

2H P VM ? L LU H PVU

Pb_ ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm ch]fo^_ nb_ []]iohnm i N_]olmcih [h^ cnm qbiffs*iqh_^ mo mc^c[lc_m nb[n nb_
?igj[hs ]ihnlifm+ Ehn_l]igj[hs [f[h]_m [h^ nl[hm[]ncihm b[p_ __h _fcgch[n_^ ch ]ihmifc^[ncih+

Eh =jlcf /-/.) nb_ ?igj[hs ]igjf_n_^ [ .+2* il*. ilq[l^ mni]e mjfcn i ]iggih [h^ ]ihp_lnc f_ jl_ _ll_^ mni]e+ =ff
mb[l_m jl_m_hn_^ qcnbch nb_m_ ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm q_l_ [^domn_^ ni l_ f_]n nb_ ilq[l^ mni]e mjfcn il
[ff j_lci^m jl_m_hn_^+
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Eh =jlcf /-/.) nb_ ?igj[hs m >i[l^ i cl_]nilm [onbilct_^ nqi ]f[mm_m i ]iggih mni]e) ?f[mm = [h^ ?f[mm >+
?_ln[ch mb[l_m i ?f[mm = q_l_ _r]b[ha_^ il ?f[mm > ih [ ih_* il*ih_ [mcm+ Pb_ ]l_[ncih [h^ cmmo[h]_ i nb_
?f[mm > ]iggih mni]e ^c^ hin [ _]n nb_ fimm j_l mb[l_ il nb_ ?f[mm = il ?f[mm > mb[l_m il [hs j_lci^+ Pb_
?igj[hs jl_m_hn_^ nb_ /-/. h_n fimm j_l mb[l_ [giohnm [m c nb_ [onbilct[ncih [h^ _r]b[ha_ i]]oll_^ [m i nb_
mn[ln i nb_ /-/. l_jilncha j_lci^+ =ff mb[l_ [giohnm jl_m_hn_^ jlcil ni nb_ [onbilct[ncih [l_ l_ _ll_^ ni [m ?f[mm =
]iggih mni]e+ O__ Jin_ 5) ?iggih Oni]e il [^^cncih[f ^_n[cfm+

BLNTLU 9UMV TH PVU

N_]olmcih ij_l[n_m [m [ mchaf_ ij_l[ncha m_ag_hn+ Pb_ ?igj[hs m ]bc_ ij_l[ncha ^_]cmcih g[e_l cm cnm ]bc_
_r_]oncp_ i c]_l) qbi [ffi][n_m l_miol]_m [h^ [mm_mm_m j_l ilg[h]_ [n nb_ ]ihmifc^[n_^ f_p_f+

3VU LU H PVU VM 3 LKP AP R

Bch[h]c[f chmnlog_hnm nb[n jin_hnc[ffs mo d_]n nb_ ?igj[hs ni [ ]ih]_hnl[ncih i ]l_^cn lcme ]ihmcmn i ][mb [h^ ][mb
_kocp[f_hnm+ Pb_m_ ch[h]c[f chmnlog_hnm [l_ jlcg[lcfs b_f^ [n nqi Q+O+ ch[h]c[f chmncnoncihm nb[n g[h[a_g_hn
_fc_p_m [l_ i bcab ]l_^cn ko[fcns+ N_]olmcih m jlcg[ls [he []]iohnm mcahc c][hnfs _r]__^ nb_ _^_l[ffs chmol_^

fcgcnm+

Pb_ ?igj[hs cm ^_j_h^_hn ih nbcl^*j[lns mojjfc_lm il ]_ln[ch l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m ch]fo^cha
jl_]fchc][f [h^ ]fchc][f n_mncha+ Eh j[lnc]of[l) nb_ ?igj[hs l_fc_m [h^ _rj_]nm ni ]ihncho_ ni l_fs ih [ mg[ff hog _l i
nb_m_ mojjfc_lm+ Pb_m_ []ncpcnc_m ]iof^ _ [^p_lm_fs [ _]n_^ s [ mcahc c][hn chn_llojncih ni N_]olmcih m nbcl^*j[lns
mojjfc_lm ch]fo^cha [ ^_f[s ch nb_ ?igj[hs m jl_]fchc][f [h^ ]fchc][f n_mncha [h^ nb_ mojjfs i ]_ln[ch ]ihmog[ f_
jli^o]nm [h^ ]igjioh^m+

3H O 3H O X P HSLU HUK AL P LK 3H O

?[mb [h^ ][mb _kocp[f_hnm ch]fo^_m [he ^_jimcnm b_f^ ch ]b_]echa []]iohnm [h^ gih_s g[le_n oh^m+ Obiln*n_lg
bcabfs fckoc^ chp_mng_hnm qcnb g[nolcnc_m i nbl__ gihnbm il f_mm [n nb_ ncg_ i jol]b[m_ [l_ ]f[mmc c_^ [m ][mb [h^
][mb _kocp[f_hnm+

Pb_ ?igj[hs cm l_kocl_^ ni g[chn[ch [ ][mb [f[h]_ ch [ ]iff[n_l[fct_^ []]iohn ni m_]ol_ nb_ ?igj[hs m ]l_^cn
][l^m+ =^^cncih[ffs) nb_ ?igj[hs bif^m l_mnlc]n_^ ][mb l_f[n_^ ni [h ionmn[h^cha f_nn_l i ]l_^cn cmmo_^ s F+L+
Iila[h) qbc]b q[m i n[ch_^ ni m_]ol_ ]_ln[ch ?igj[hs i fca[ncihm l_f[ncha ni n_h[hn cgjlip_g_hnm+ N_]olmcih
[fmi bif^m l_mnlc]n_^ ][mb l_f[n_^ ni [ >cff [h^ I_fch^[ C[n_m Bioh^[ncih al[hn+

? VWL HUK X PWTLU

Llij_lns [h^ _kocjg_hn cm ][llc_^ [n []kocmcncih ]imn f_mm []]ogof[n_^ ^_jl_]c[ncih+ Pb_ ]imn i hilg[f) l_]ollcha
il j_lci^c] l_j[clm [h^ g[chn_h[h]_ []ncpcnc_m l_f[n_^ ni jlij_lns [h^ _kocjg_hn [l_ _rj_hm_^ [m ch]oll_^+
_jl_]c[ncih cm ]igjon_^ omcha nb_ mnl[cabn*fch_ g_nbi^ [m_^ ih nb_ _mncg[n_^ om_ of fcp_m i nb_ [mm_nm+ Pb_

_mncg[n_^ om_ of fcp_m s [mm_n ]f[mmc c][ncih [l_ a_h_l[ffs [m iffiqm7

K c]_ Akocjg_hn 2 s_[lm
H[ Akocjg_hn 4 s_[lm
H_[m_bif^ Egjlip_g_hnm H_mm_l i .2 s_[lm il nb_ l_g[ch^_l i nb_ f_[m_

Llij_lns [h^ _kocjg_hn [l_ l_pc_q_^ il cgj[clg_hn [m ^cm]omm_^ _fiq oh^_l Hiha*Hcp_^ =mm_nm Egj[clg_hn+

VUN P LK 1 L 9TWHP TLU
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Pb_ ?igj[hs l_pc_qm nb_ ][llscha [giohnm i fiha*fcp_^ [mm_nm) inb_l nb[h aii^qcff [h^ chn[hac f_ [mm_nm hin
mo d_]n ni [gilnct[ncih) il jin_hnc[f cgj[clg_hn qb_h _p_hnm il ]b[ha_m ch ]cl]ogmn[h]_m ch^c][n_ nb_ ][llscha
[giohn i [h [mm_n g[s hin _ l_]ip_l[ f_+ Eh _p[fo[ncha l_]ip_l[ cfcns) N_]olmcih aliojm [mm_nm [h^ fc[ cfcnc_m [n
nb_ fiq_mn f_p_f mo]b nb[n nb_ c^_hnc c[ f_ ][mb fiqm l_f[ncha ni nb_ alioj [l_ f[la_fs ch^_j_h^_hn i nb_ ][mb fiqm
i inb_l [mm_nm [h^ fc[ cfcnc_m+ Pb_ ?igj[hs nb_h ]igj[l_m nb_ ][llscha [giohn i nb_ [mm_n il [mm_n alioj qcnb nb_
jlid_]n_^ oh^cm]iohn_^ onol_ ][mb fiqm ni _ a_h_l[n_^ s nb_ [mm_n il [mm_n alioj+ Eh nb_ _p_hn cgj[clg_hn
_rcmnm) [h cgj[clg_hn ]b[la_ cm l_]il^_^ [m nb_ [giohn s qbc]b nb_ ][llscha [giohn i nb_ [mm_n il [mm_n alioj
_r]__^m nb_ [cl p[fo_+

VVK PSS 9TWHP TLU

=hho[ffs) nb_ ?igj[hs n_mnm cnm aii^qcff il cgj[clg_hn s clmn [mm_mmcha ko[fcn[ncp_ []nilm ni ^_n_lgch_ qb_nb_l cn
cm gil_ fce_fs nb[h hin nb[n nb_ [cl p[fo_ cm f_mm nb[h cnm ][llscha [giohn+ Oig_ i nb_ []nilm ]ihmc^_l_^ ch nb_
[mm_mmg_hn ch]fo^_ a_h_l[f g[]li*_]ihigc] ]ih^cncihm) ]ih^cncihm mj_]c c] ni nb_ ch^omnls [h^ g[le_n) ]imn
[]nilm) nb_ ip_l[ff ch[h]c[f j_l ilg[h]_ [h^ qb_nb_l nb_l_ b[p_ __h momn[ch_^ ^_]fch_m ch nb_ ?igj[hs$m mb[l_
jlc]_+ E nb_ ?igj[hs ]ih]fo^_m cn cm gil_ fce_fs nb[h hin nb[n nb_ [cl p[fo_ i nb_ l_jilncha ohcn cm f_mm nb[h cnm
][llscha [giohn) [ ko[hncn[ncp_ cgj[clg_hn n_mn cm j_l ilg_^+

Bil cnm ko[hncn[ncp_ cgj[clg_hn n_mnm) nb_ ?igj[hs om_m [h _mncg[n_^ onol_ ][mb fiq [jjli[]b nb[n l_kocl_m
mcahc c][hn do^ag_hn qcnb l_mj_]n ni onol_ pifog_) l_p_ho_ [h^ _rj_hm_ aliqnb l[n_m) ]b[ha_m ch qilecha ][jcn[f
om_) nb_ m_f_]ncih i [h [jjlijlc[n_ ^cm]iohn l[n_ [h^ inb_l [mmogjncihm [h^ _mncg[n_m+ Pb_ _mncg[n_m [h^
[mmogjncihm om_^ [l_ ]ihmcmn_hn qcnb nb_ ?igj[hs$m omch_mm jf[hm [h^ [ g[le_n j[lnc]cj[hn$m pc_qm+ Pb_ om_ i
[fn_lh[ncp_ _mncg[n_m [h^ [mmogjncihm ]iof^ ch]l_[m_ il ^_]l_[m_ jlid_]n_^ ][mb fiqm [h^ nb_ _mncg[n_^ [cl
p[fo_+

2 PUL 3VTIPUH PVU

N_mofnm i ij_l[ncihm i []kocl_^ ]igj[hc_m [l_ ch]fo^_^ ch nb_ N_]olmcih l_mofnm i ij_l[ncihm [m i nb_ l_mj_]ncp_
[]kocmcncih ^[n_m+ Pb_ jol]b[m_ jlc]_ i _[]b []kocmcncih cm [ffi][n_^ ni nb_ h_n [mm_nm []kocl_^ [m_^ ih _mncg[n_m
i nb_cl [cl p[fo_m [n nb_ ^[n_ i []kocmcncih+ =hs jol]b[m_ jlc]_ ch _r]_mm i nb_m_ h_n [mm_nm cm l_]il^_^ [m
aii^qcff+ Pb_ [ffi][ncih i jol]b[m_ jlc]_ ch ]_ln[ch ][m_m g[s _ mo d_]n ni l_pcmcih [m_^ ih nb_ ch[f
^_n_lgch[ncih i [cl p[fo_m ^olcha nb_ g_[mol_g_hn j_lci^) qbc]b g[s _ oj ni ih_ s_[l lig nb_ []kocmcncih ^[n_+
H_a[f ]imnm) ^o_ ^cfca_h]_ ]imnm) omch_mm p[fo[ncih ]imnm [h^ [ff inb_l omch_mm []kocmcncih ]imnm [l_ _rj_hm_^
qb_h ch]oll_^+

1 HS MV AL LH O HUK 4L LSVWTLU WLU L HUK 3SPUP HS C PHS

=m j[ln i nb_ jli]_mm i jl_j[lcha cnm ch[h]c[f mn[n_g_hnm) nb_ ?igj[hs cm l_kocl_^ ni _mncg[n_ cnm _rj_hm_m
l_mofncha lig i fca[ncihm oh^_l ]ihnl[]nm qcnb p_h^ilm [h^ ]fchc][f l_m_[l]b ila[hct[ncihm+ Pb_ ch[h]c[f n_lgm i
nb_m_ ]ihnl[]nm [l_ mo d_]n ni h_ainc[ncihm) qbc]b p[ls lig ]ihnl[]n ni ]ihnl[]n [h^ g[s l_mofn ch j[sg_hn n_lgm
nb[n ^i hin g[n]b nb_ j_lci^m ip_l qbc]b g[n_lc[fm il m_lpc]_m [l_ jlipc^_^ il oh^_l mo]b ]ihnl[]nm+ Pb_
?igj[hs m jifc]s cm ni l_]il^ nb_m_ _rj_hm_m ^olcha nb_ j_lci^ ch qbc]b m_lpc]_m [l_ j_l ilg_^ [h^ _ ilnm [l_
_rj_h^_^+ Pb_ ?igj[hs ^_n_lgch_m []]lo[f _mncg[n_m s n[echa chni []]iohn ^cm]ommcihm qcnb [jjfc][ f_
j_lmihh_f [h^ ionmc^_ m_lpc]_ jlipc^_lm [m ni nb_ jlial_mm i ]fchc][f nlc[fm) il nb_ m_lpc]_m ]igjf_n_^+ olcha nb_
]iolm_ i [ ]fchc][f nlc[f) nb_ ?igj[hs [^domnm cnm ]fchc][f _rj_hm_ l_]iahcncih c []no[f l_mofnm ^c _l lig cnm
_mncg[n_m+ Pb_ ?igj[hs g[e_m _mncg[n_m i cnm []]lo_^ _rj_hm_m [m i _[]b ?ihmifc^[n_^ >[f[h]_ Ob__n ^[n_
[m_^ ih nb_ []nm [h^ ]cl]ogmn[h]_m ehiqh ni cn [n nb[n ncg_+ Pb_ []no[f _rj_hm_m ]iof^ _ ^c _l_hn lig nb_

[giohnm []]lo_^+

LH L

Pb_ ?igj[hs l_hnm []cfcnc_m oh^_l ij_l[ncha f_[m_ [al__g_hnm [h^ l_]iahct_m l_hn _rj_hm_ ih [ mnl[cabn*fch_
[mcm ip_l nb_ n_lg i nb_ f_[m_+ ?_ln[ch f_[m_ [al__g_hnm ]ihn[ch n_h[hn cgjlip_g_hn [ffiq[h]_m) l_hn bifc^[sm)

m]b_^of_^ l_hn ch]l_[m_m [h^ l_h_q[f ijncihm+ N_hn bifc^[sm [h^ m]b_^of_^ l_hn ch]l_[m_m [l_ ch]fo^_^ ch nb_
^_n_lgch[ncih i l_hn _rj_hm_+ ?_ln[ch f_[m_m [fmi ch]fo^_ jlipcmcihm il p[lc[ f_ f_[m_ j[sg_hnm qbc]b [l_ [m_^
ih) on hin fcgcn_^ ni) g[chn_h[h]_) chmol[h]_) n[r_m [h^ om[a_* [m_^ [giohnm+ N_]olmcih l_]iahct_m nb_m_ ]imnm
[m nb_s [l_ ch]oll_^+
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Ncabn*i *om_ [mm_nm [h^ f_[m_ fc[ cfcnc_m [l_ l_]iahct_^ [m_^ ih nb_ jl_m_hn p[fo_ i f_[m_ j[sg_hnm ip_l nb_
f_[m_ n_lg [n nb_ f_[m_ ]igg_h]_g_hn ^[n_+ Ll_m_hn p[fo_ cm ^_n_lgch_^ omcha [h ch]l_g_hn[f illiqcha l[n_
qb_h nb_ l[n_ cgjfc]cn ch nb_ f_[m_ cm hin l_[^cfs ^_n_lgch[ f_+ Pb_ ch]l_g_hn[f illiqcha l[n_ cm _ko[f ni nb_ l[n_ i
chn_l_mn nb[n N_]olmcih qiof^ b[p_ ni j[s ni illiq ih [ ]iff[n_l[fct_^ [mcm ip_l [ mcgcf[l n_lg ch [h [giohn _ko[f
ni nb_ f_[m_ j[sg_hnm ch [ mcgcf[l _]ihigc] _hpclihg_hn+ N_h_q[fm [l_ hin ch]fo^_^ ch nb_ ^_n_lgch[ncih i nb_
f_[m_ n_lg ohf_mm nb_s [l_ ^_n_lgch_^ ni _ l_[mih[ fs ]_ln[ch ni _ _r_l]cm_^ [n nb_ ]igg_h]_g_hn ^[n_ i nb_
f_[m_+ Pb_ ?igj[hs l_]iahct_m l_hn _rj_hm_ _achhcha ih nb_ ^[n_ nb_ ?igj[hs i n[chm nb_ f_a[f lcabn ni om_ [h^
]ihnlif nb_ f_[m_^ mj[]_+ N_]olmcih ]f[mmc c_m f_[m_m [m ij_l[ncha il ch[h]_ [n nb_ f_[m_ ]igg_h]_g_hn ^[n_+ =ff
ionmn[h^cha f_[m_m [l_ ij_l[ncha f_[m_m+

Pb_ ?igj[hs b[m _f_]n_^ ni [jjfs nb_ jl[]nc][f _rj_^c_hn il mbiln*n_lg f_[m_m qb_l_ s N_]olmcih ^i_m hin
l_]iahct_ [ f_[m_ fc[ cfcns [h^ lcabn*i *om_ [mm_n il f_[m_m qcnb [ n_lg i f_mm nb[h ./ gihnbm+ Pb_ ?igj[hs b[m
[fmi _f_]n_^ ni hin m_j[l[n_ ]ihmc^_l[ncih ch nb_ ]ihnl[]n _nq__h f_[m_ [h^ hih*f_[m_ ]igjih_hnm i [ ]ihnl[]n
nb[n ]ihn[chm [ f_[m_+ Ncabn*i *om_ [mm_nm [h^ f_[m_ fc[ cfcnc_m [l_ l_g_[mol_^ ojih ]_ln[ch l_g_[mol_g_hn _p_hnm
omcha nb_ jl_m_hn p[fo_ i l_g[chcha f_[m_ j[sg_hnm [h^ _mncg[n_^ ch]l_g_hn[f illiqcha l[n_ ojih f_[m_
gi^c c][ncih+ Bil ij_l[ncha f_[m_m nb[n ]igg_h]_^ jlcil ni nb_ ?igj[hs m [^ijncih i Pijc] 51/) N_]olmcih
g_[mol_^ nb_ f_[m_ fc[ cfcnc_m [h^ lcabn*i *om_ [mm_nm omcha nb_ ch]l_g_hn[f illiqcha l[n_ [m i F[ho[ls .) /-//+

AL LU L AL VNUP PVU

Kj_l[ncha l_p_ho_ b[m jlcg[lcfs __h a_h_l[n_^ nblioab l_m_[l]b [h^ ^_p_fijg_hn [al__g_hnm %m__ Jin_ 6)
?iff[ il[ncp_ _p_fijg_hn ?ihnl[]nm il [^^cncih[f ^_n[cfm&+ N_p_ho_ il l_m_[l]b [h^ ^_p_fijg_hn [al__g_hnm
cm l_]iahct_^ [m nb_ ?igj[hs m[ncm c_m [ j_l ilg[h]_ i fca[ncih s nl[hm _llcha nb_ jligcm_^ m_lpc]_m ni nb_
]omnig_l+ Pb_ ?igj[hs l_]iahct_m l_p_ho_ ip_l ncg_ s g_[molcha nb_ jlial_mm niq[l^ ]igjf_n_ m[ncm []ncih i
nb_ l_f_p[hn j_l ilg[h]_ i fca[ncih omcha [h [jjlijlc[n_ chjon il ionjon g_nbi^ [m_^ ih nb_ m_lpc]_m jligcm_^ ni
nb_ ]omnig_l+ Pbcm g_nbi^ i l_]iahctcha l_p_ho_ l_kocl_m nb_ ?igj[hs ni g[e_ _mncg[n_m i nb_ qile l_kocl_^ ni
]igjf_n_ nb_ j_l ilg[h]_ i fca[ncih ch il^_l ni ^_n_lgch_ nb_ jlial_mm niq[l^m ]igjf_ncih+ = mcahc c][hn ]b[ha_ ch
nb_m_ _mncg[n_m ]iof^ b[p_ [ g[n_lc[f _ _]n ih nb_ ncgcha [h^ [giohn i l_p_ho_ l_]iahct_^ ch onol_ j_lci^m+

Pb_ ?igj[hs g[s [fmi jlipc^_ ijncihm ch cnm [al__g_hnm oh^_l qbc]b [ j[lnh_l ]iof^ l_ko_mn nb[n N_]olmcih
jlipc^_ [^^cncih[f m_lpc]_m ch nb_ onol_+ N_]olmcih _p[fo[n_m qb_nb_l nb_m_ ijncihm [l_ g[n_lc[f lcabnm [n nb_
ch]_jncih i nb_ [al__g_hn+ E nb_ ?igj[hs ^_n_lgch_m [h ijncih cm [ g[n_lc[f lcabn) N_]olmcih qcff ]ihmc^_l nb_
ijncih [ m_j[l[n_ j_l ilg[h]_ i fca[ncih+ Dcmnilc][ffs) nb_ ?igj[hs b[m ]ih]fo^_^ nb[n ijncihm al[hn_^ ni fc]_hm_
ch nb_ onol_ il ni jlipc^_ [^^cncih[f m_lpc]_m [l_ hin g[n_lc[f lcabnm _][om_ nb_m_ cn_gm [l_ ]ihncha_hn ojih onol_
_p_hnm nb[n g[s hin i]]ol [h^ [l_ hin jlc]_^ [n [ mcahc c][hn ^cm]iohn+

3V VM AL LU L

?imn i l_p_ho_ ]ihmcmnm i nb_ ?igj[hs m ]imnm ni jlipc^_ m_lpc]_m il ^loa ^cm]ip_ls l_kocl_^ oh^_l j_l ilg[h]_
i fca[ncihm qcnb j[lnh_lmbcj ]omnig_lm+ Pb_m_ jlcg[lcfs ch]fo^_ g[n_lc[fm ]imnm) m_lpc]_ biolm j_l ilg_^ s nb_
?igj[hs m _gjfis__m [h^ ^_jl_]c[ncih i jlij_lns [h^ _kocjg_hn+ ?ihmog[ f_m jol]b[m_^ ni _ om_^ ch nb_
onol_ ni m[ncm s j_l ilg[h]_ i fca[ncihm [l_ l_]iahct_^ ih nb_ ?ihmifc^[n_^ >[f[h]_ Ob__n ohncf ]ihmog_^+

AL LH O HUK 4L LSVWTLU

N_m_[l]b [h^ ^_p_fijg_hn _rj_hm_m ]igjlcm_ i ]imnm ch]oll_^ ch j_l ilgcha l_m_[l]b [h^ ^_p_fijg_hn []ncpcnc_m
inb_l nb[h nbim_ j_l ilg[h]_ jolmo[hn ni ]ihnl[]nm qcnb ]omnig_lm) ch]fo^cha ^loa ^cm]ip_ls [h^ ^_p_fijg_hn
mno^c_m) _rn_lh[f l_m_[l]b [h^ nb_ jol]b[m_ i f[ il[nils mojjfc_m+ Pb_ ?igj[hs l_]iahct_m _rj_hm_m [mmi]c[n_^
qcnb nbcl^*j[lns ]ihnl[]n_^ m_lpc]_m [m_^ ih nb_ ]igjf_ncih i []ncpcnc_m [m mj_]c c_^ ch nb_ [jjfc][ f_ ]ihnl[]nm+
Qjih nb_ n_lgch[ncih i ]ihnl[]nm qcnb nbcl^*j[lnc_m) nb_ ?igj[hs m ch[h]c[f i fca[ncihm [l_ a_h_l[ffs fcgcn_^ ni
]imnm ch]oll_^ il ]iggcnn_^ ni ^[n_+ =hs [^p[h]_ j[sg_hnm il aii^m il m_lpc]_m ni _ om_^ il l_h^_l_^ ch onol_
l_m_[l]b [h^ jli^o]n ^_p_fijg_hn []ncpcnc_m [l_ ]f[mmc c_^ [m jl_j[c^ _rj_hm_m ohncf nb_ aii^m il m_lpc]_m [l_
l_h^_l_^+

B V R 2H LK 3VTWLU H PVU

Pb_ ?igj[hs cmmo_m mni]e* [m_^ [q[l^m ni _gjfis__m [h^ hih*_gjfis__m) a_h_l[ffs ch nb_ ilg i mni]e ijncihm
[h^ l_mnlc]n_^ mni]e ohcnm %NOQm&+ Iimn i nb_ ?igj[hs m mni]e* [m_^ [q[l^m b[p_ __h g[^_ ni _gjfis__m+
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N_]olmcih g_[mol_m ]igj_hm[ncih _rj_hm_ il _kocns [q[l^m [n nb_cl al[hn*^[n_ [cl p[fo_ [h^ l_]iahct_m
]igj_hm[ncih _rj_hm_ ip_l nb_ l_kocmcn_ m_lpc]_ j_lci^) a_h_l[ffs ih [ mnl[cabn*fch_ [mcm+ Bil mni]e* [m_^ [q[l^m
qcnb [ j_l ilg[h]_ ]ih^cncih) N_]olmcih l_]iahct_m mni]e* [m_^ ]igj_hm[ncih _rj_hm_ [m_^ ih nb_ jli [ f_
ion]ig_ i nb_ j_l ilg[h]_ ]ih^cncih+ =q[l^m a_h_l[ffs p_mn ip_l iol s_[lm il _gjfis__m+ N_]olmcih l_]iahct_m
nb_ cgj[]n i il _cnol_m ih mni]e* [m_^ ]igj_hm[ncih _rj_hm_ [m nb_s i]]ol+

Pb_ al[hn ^[n_ [cl p[fo_ i mni]e ijncihm cm _mncg[n_^ omcha nb_ >f[]e*O]bif_m ijncih jlc]cha gi^_f) qbc]b l_kocl_m
chjonm il nb_ _rj_]n_^ n_lg) mni]e jlc]_ pif[ncfcns) ^cpc^_h^ sc_f^ [h^ nb_ lcme* l__ chn_l_mn l[n_ i nb_ ijncihm+ Pb_
_rj_]n_^ n_lg cm [m_^ ih nb_ mcgjfc c_^ g_nbi^ mch]_ nb_ ?igj[hs ^i_m hin b[p_ mo c]c_hn bcmnilc][f _r_l]cm_
^[n[ ni _mncg[n_ nb_ _rj_]n_^ n_lg+ Pb_ pif[ncfcns cm [m_^ ih [h [p_l[a_ j__l bcmnilc][f pif[ncfcns ip_l nb_ _rj_]n_^
n_lg i nb_ ijncih+ Pb_ _rj_]n_^ ^cpc^_h^ sc_f^ cm [mmog_^ ni _ t_li [m N_]olmcih b[m h_p_l j[c^ ^cpc^_h^m [h^
^i_m hin b[p_ ]oll_hn jf[hm ni j[s ^cpc^_h^m+ Pb_ lcme* l__ chn_l_mn l[n_ cm [m_^ ih nb_ l[n_m [p[cf[ f_ [n nb_ ncg_
i nb_ al[hn il t_li*]iojih Q+O+ aip_lhg_hn cmmo_m qcnb [ l_g[chcha n_lg _ko[f ni nb_ ijncih$m _rj_]n_^ n_lg+

Pb_ al[hn ^[n_ [cl p[fo_ i NOQm cm ^_n_lgch_^ omcha nb_ g[le_n jlc]_ i nb_ ?igj[hs m ]iggih mni]e [n al[hn
^[n_+ Bil mni]e* [m_^ [q[l^m qcnb [ g[le_n ]ih^cncih) nb_ al[hn ^[n_ [cl p[fo_ cm ^_n_lgch_^ omcha [ Iihn_ ?[lfi
mcgof[ncih [h^ mni]e* [m_^ ]igj_hm[ncih _rj_hm_ cm l_]iahct_^ omcha nb_ []]_f_l[n_^ [nnlc oncih g_nbi^ ip_l nb_
cgjfc_^ m_lpc]_ j_lci^+ Sb_h [ g[le_n ]ih^cncih cm m[ncm c_^ ch [ j_lci^ _ il_ nb_ _h^ i nb_ cgjfc_^ m_lpc]_ j_lci^)
[hs l_g[chcha ohl_]iahct_^ ]igj_hm[ncih ]imn cm l_]iahct_^+ Oni]e* [m_^ ]igj_hm[ncih cm l_]il^_^ ch ]imn i
l_p_ho_) l_m_[l]b [h^ ^_p_fijg_hn _rj_hm_ [h^ a_h_l[f [h^ [^gchcmnl[ncp_ _rj_hm_ [m_^ ih nb_ lif_ i nb_
_gjfis__+

9U VTL CH L

Eh]ig_ n[r_m [l_ []]iohn_^ il oh^_l nb_ [mm_n [h^ fc[ cfcns g_nbi^+ Llipcmcihm il _^_l[f) mn[n_ [h^ il_cah
ch]ig_ n[r_m [l_ ][f]of[n_^ ih l_jiln_^ jl_n[r fimm_m [m_^ ih ]oll_hn n[r f[qm+ _ _ll_^ n[r_m [l_ l_]iahct_^
omcha _h[]n_^ n[r l[n_m ih nb_ onol_ n[r ]ihm_ko_h]_m i n_gjil[ls ^c _l_h]_m) qbc]b [l_ nb_ ^c _l_h]_m
_nq__h nb_ ch[h]c[f mn[n_g_hn ][llscha [giohnm i [mm_nm [h^ fc[ cfcnc_m [h^ nb_cl l_mj_]ncp_ n[r [m_m [h^ nb_ n[r
_h_ cnm i ][lls ilq[l^m+ = p[fo[ncih [ffiq[h]_ cm _mn[ fcmb_^ il g[chn[ch_^ qb_h) [m_^ ih ]oll_hnfs [p[cf[ f_

ch ilg[ncih) cn cm gil_ fce_fs nb[h hin nb[n [ff il [ jilncih i [ ^_ _ll_^ n[r [mm_n qcff hin _ l_[fct_^+

Bil oh]_ln[ch n[r jimcncihm) N_]olmcih ^_n_lgch_m qb_nb_l nb_ jimcncih cm gil_*fce_fs*nb[h*hin ni _ momn[ch_^ ojih
_r[gch[ncih [m_^ ih nb_ n_]bhc][f g_lcnm i nb_ jimcncih+ =hs n[r jimcncih nb[n g__nm nb_ gil_*fce_fs*nb[h*hin
l_]iahcncih nbl_mbif^ cm g_[mol_^ [h^ l_]iahct_^ ch nb_ ?ihmifc^[n_^ Bch[h]c[f On[n_g_hnm [n nb_ f[la_mn [giohn
nb[n cm al_[n_l nb[h 2-" fce_fs i _cha l_[fct_^ ojih ofncg[n_ m_nnf_g_hn+

AL LU 1 V U PUN ? VUV U LTLU

Eh _]_g _l /-/0) nb_ Bch[h]c[f =]]iohncha On[h^[l^m >i[l^ %B=O>& cmmo_^ =]]iohncha On[h^[l^m Qj^[n_ %=OQ&
Ji+ /-/0*6) :WLXVN DJaN DXYRL - "+ Pb_ h_q mn[h^[l^ oj^[n_m ^cm]fimol_ l_kocl_g_hnm il =]]iohncha
On[h^[l^m ?i^c c][ncih %=O?& 41- jlcg[lcfs s l_koclcha [^^cncih[f ch ilg[ncih ch nb_ ch]ig_ n[r l[n_ l_]ih]cfc[ncih
[h^ [^^cncih[f ^cm]fimol_m [ ion ch]ig_ n[r_m j[c^+ Pbcm mn[h^[l^ qcff _ _ _]ncp_ il N_]olmcih mn[lncha nb_ [hho[f
j_lci^ _h^cha _]_g _l 0.) /-/2+ A[lfs [^ijncih cm j_lgcnn_^ il [hho[f ch[h]c[f mn[n_g_hnm nb[n b[p_ hin s_n
__h cmmo_^+ Pb_ [g_h^g_hnm ][h _ [jjfc_^ ih [ jlimj_]ncp_ il l_nlimj_]ncp_ [mcm+ Pb_ [^ijncih i nbcm

mn[h^[l^ qcff hin cgj[]n N_]olmcih m ]ihmifc^[n_^ [f[h]_ mb__n [h^ mn[n_g_hn i ij_l[ncihm+

Eh Jip_g _l /-/0) nb_ B=O> cmmo_^ =OQ Ji+ /-/0*4) CNPVNW BNYX RWP DXYRL ). "+ Pb_ mn[h^[l^ l_kocl_m h_q
^cm]fimol_m l_f[n_^ ni =O? /5- ch]fo^cha7 ^cm]fimcha mcahc c][hn m_ag_hn _rj_hm_m s ][n_ails8 l_koclcha [ff nb_
=O? /5- ^cm]fimol_m il ?igj[hc_m qcnb [ mchaf_ l_jiln[ f_ m_ag_hn [h^8 l_koclcha [h ch]l_[m_^ l_ko_h]s i nb_
=O? /5- ^cm]fimol_m+ N_]olmcih gomn [jjfs nb_ [g_h^g_hnm l_nlimj_]ncp_fs ni _[]b jlcil l_jilncha j_lci^
jl_m_hn_^+ Pbcm mn[h^[l^ qcff _ _ _]ncp_ il N_]olmcih mn[lncha nb_ [hho[f j_lci^ _h^cha _]_g _l 0.) /-/1+ A[lfs
[^ijncih cm j_lgcnn_^+ Pb_ [^ijncih i nbcm mn[h^[l^ qcff hin cgj[]n N_]olmcih m ]ihmifc^[n_^ [f[h]_ mb__n [h^
mn[n_g_hn i ij_l[ncihm+

Kh F[ho[ls .) /-//) N_]olmcih [^ijn_^ =OQ Ji+ /-.3*-/) NJ N DXYRL . )"+ Qh^_l =O? 51/) f_mm__m [l_
l_kocl_^ ni l_]iahct_ [ lcabn*i *om_ [mm_n [h^ [ f_[m_ fc[ cfcns ih nb_ [f[h]_ mb__n il [ff f_[m_m qcnb n_lgm al_[n_l
nb[h ./ gihnbm+ Pb_ aoc^[h]_ [fmi _rj[h^_^ nb_ ^cm]fimol_ l_kocl_g_hnm i f_[m_ [ll[ha_g_hnm+ Pb_ ?igj[hs
[^ijn_^ =O? 51/ omcha nb_ gi^c c_^ l_nlimj_]ncp_ g_nbi^+ N_]olmcih _f_]n_^ nb_ iffiqcha jl[]nc][f _rj_^c_hnm
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qb_h [mm_mmcha nb_ nl[hmcncih cgj[]n7 c& hin ni l_[mm_mm qb_nb_l [hs _rjcl_^ il _rcmncha ]ihnl[]nm [m i nb_ [^ijncih
^[n_ [l_ il ]ihn[ch f_[m_m8 cc& hin ni l_[mm_mm nb_ f_[m_ ]f[mmc c][ncih il [hs _rjcl_^ il _rcmncha f_[m_m [m i nb_
[^ijncih ^[n_8 [h^ ccc& hin ni l_[mm_mm chcnc[f ^cl_]n ]imnm il [hs _rcmncha f_[m_m [m i nb_ [^ijncih ^[n_+

N_mofnm il l_jilncha j_lci^m _achhcha [ n_l _]_g _l 0.) /-/. [l_ jl_m_hn_^ ch []]il^[h]_ qcnb nb_ mn[h^[l^)
qbcf_ l_mofnm il jlcil j_lci^m [l_ hin [^domn_^ [h^ ]ihncho_ ni _ l_jiln_^ ch []]il^[h]_ qcnb N_]olmcih m bcmnilc][f
[]]iohncha+ Pb_ F[ho[ls .) /-// [^domng_hn ni l_]il^ f_[m_ lcabn*i *om_ [mm_nm [h^ f_[m_ fc[ cfcnc_m q[m
0/+6 gcffcih [h^ 14+5 gcffcih) l_mj_]ncp_fs+ Pb_ cgj[]n ni nb_ ]ihmifc^[n_^ mn[n_g_hnm i ij_l[ncihm [h^ ][mb
fiqm q[m chmcahc c][hn+

DbgX ,' Ihcc_X XagT_ aTaV T_ aYbe Tg ba

CLTW HN LLTLU

Eh Jip_g _l /-/0) N_]olmcih _hn_l_^ chni [ cp_*s_[l [al__g_hn qcnb P_gjom H[ m) Eh]+ %P_gjom& ni jol]b[m_
[]]_mm ni nb_cl l_]il^m i j[nc_hn*]_hnlc] gofncgi^[f ih]ifias ^[n[ [h^ om_ lcabnm il nb_l[j_onc] ^_p_fijg_hn
joljim_m+ Pbcm ^[n[ qcff _ om_^ ni cgjlip_ nb_ nl[chcha i N_]olmcih m [lnc c]c[f chn_ffca_h]_ [h^ g[]bch_ f_[lhcha
gi^_fm [h^ cm _rj_]n_^ ni []]_f_l[n_ N_]olmcih m ^loa ^cm]ip_ls jli]_mm+ N_]olmcih cm g[echa [hho[f j[sg_hnm)
l[hacha _nq__h //+- gcffcih [h^ 1/+- gcffcih) oj ni .3-+- gcffcih ch [aal_a[n_) ni P_gjom ch ][mb il _kocns [n
nb_ ?igj[hs m ijncih+ Pb_ _kocns p[fo_ cm ^_n_lgch_^ s omcha nb_ m_p_h*nl[^cha ^[s j_lci^ ^iff[l pifog_*
q_cabn_^ [p_l[a_ jlc]_ %RS=L& il N_]olmcih ?f[mm = ]iggih mni]e _h^cha ih nb_ ^[s cgg_^c[n_fs jl_]_^cha nb_
^[n_ nb[n cm cp_ omch_mm ^[sm jlcil ni nb_ j[sg_hn ^[n_+

N_]olmcih cm _rj_hmcha nb_ l_]il^ jol]b[m_m [m N_m_[l]b [h^ _p_fijg_hn _rj_hm_m ch nb_ ?ihmifc^[n_^
On[n_g_hnm i Kj_l[ncihm [m nb_ l_]il^m [l_ jol]b[m_^+ Pi nb_ _rn_hn nb[n nb_ N_]olmcih j[sg_hnm ni P_gjom [l_
al_[n_l nb[h il f_mm nb[h nb_ l_]il^m jol]b[m_^ [giohn) N_]olmcih l_]il^m nb_ [jjfc][ f_ [giohn ni Knb_l ?oll_hn
=mm_nm il =]]lo_^ Arj_hm_m [h^ Knb_l Hc[ cfcnc_m ih nb_ ?ihmifc^[n_^ >[f[h]_ Ob__n) l_mj_]ncp_fs+ =m i
_]_g _l 0.) /-/0) N_]olmcih b[^ l_]il^_^ .3+- gcffcih qcnbch Knb_l ]oll_hn [mm_nm ih nb_ ?ihmifc^[n_^

>[f[h]_ Ob__n l_f[n_^ ni nb_ P_gjom [al__g_hn+

? VWL HUK X PWTLU

:XVX UXe , %
a g[bhfTaWf$ ) , )
H[ _kocjg_hn 3-)-63 14)2/1
H_[m_bif^ cgjlip_g_hnm 12)6/6 1.)54/
K c]_ _kocjg_hn //)./3 /-).31
?ihmnlo]ncih ch jlial_mm 0)/0. 5)414
Llij_lns [h^ _kocjg_hn) alimm .0.)05/ ..5)0-4
H_mm7 =]]ogof[n_^ ^_jl_]c[ncih %11)54/& %0-)..2&
Llij_lns [h^ _kocjg_hn) h_n 53)2.- 55).6/

_jl_]c[ncih _rj_hm_ ih jlij_lns [h^ _kocjg_hn q[m .2+6 gcffcih) ..+1 gcffcih [h^ 5+5 gcffcih ^olcha nb_ s_[lm
_h^_^ _]_g _l 0.) /-/0) /-// [h^ /-/.) l_mj_]ncp_fs+ Pb_ ?igj[hs l_]il^_^ [h cgj[clg_hn i .+/ gcffcih [h^
/+5 gcffcih ^olcha nb_ s_[lm _h^_^ _]_g _l 0.) /-/0 [h^ /-//) l_mj_]ncp_fs) l_f[n_^ ni ]ihmnlo]ncih jlid_]nm il

f_[m_bif^ cgjlip_g_hnm [m nb_ ?igj[hs hi fiha_l chn_h^_^ ni om_ nb_g+ Pb_ cgj[clg_hnm q_l_ l_]il^_^ ch
C_h_l[f [h^ =^gchcmnl[ncp_ ch nb_ ?ihmifc^[n_^ On[n_g_hnm i Kj_l[ncihm+

Bil nb_ s_[l _h^_^ _]_g _l 0.) /-/0) nb_ ?igj[hs chcnc[n_^ [h^ ]igjf_n_^ [ jlid_]n ni ojal[^_ nb_ >ciDcp_
moj_l]igjon_l il .+4 gcffcih+ Pb_ moj_l]igjon_l q[m ]f[mmc c_^ [m i c]_ _kocjg_hn ch nb_ [ ip_ n[ f_+ Pb_
ch]l_[m_ ch f[ _kocjg_hn lig nb_ jlcil s_[l q[m ^lcp_h s nb_ ]igjf_ncih i m_p_l[f f[ m ch nb_ b_[^ko[ln_lm
_rj[hmcih+ Pb_ g[dilcns i nb_ [f[h]_ q[m ch]fo^_^ ch ]ihmnlo]ncih ch jlial_mm ch nb_ jlcil s_[l+
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Bil nb_ s_[l _h^_^ _]_g _l 0.) /-//) nb_ ch]l_[m_ ch f[ _kocjg_hn lig nb_ jlcil s_[l q[m ^lcp_h s
chp_mng_hnm ch nb_ ?igj[hs m ]b_gc][f n_]bhifias) g[]bch_ f_[lhcha [h^ nl[hm]lcjnigc]m jf[n ilg+ Pb_ ch]l_[m_ ch
f_[m_bif^ cgjlip_g_hnm lig nb_ jlcil s_[l q[m jlcg[lcfs ^lcp_h s nb_ ]igjf_ncih i nb_ b_[^ko[ln_lm _rj[hmcih+
Pb_ ]ihmnlo]ncih ch jlial_mm [f[h]_ jlcg[lcfs l_f[n_^ ni f[ _kocjg_hn oh^_l ]ihmnlo]ncih+

1 LK WLU L HUK OL PHIPSP PL

:XVX UXe , %
a g[bhfTaWf$ ) , )
=]]lo_^ ]igj_hm[ncih //)555 /-)100
=]]lo_^ ^_p_fijg_hn _rj_hm_m 3)-44 0)04/
=]]lo_^ _[lfs ^cm]ip_ls _rj_hm_m /)24- 0).6/
=]]lo_^ ]ihmnlo]ncih /)106 26.
I[n_lc[fm l_]_cp_^ hin chpic]_^ /)10/ /)-/5
=]]lo_^ inb_l _rj_hm_m .-)//6 0)/55
=]]lo_^ _rj_hm_ [h^ inb_l fc[ cfcnc_m 13)302 0/)6-1

=V L ?H HISL

Eh F[ho[ls /-/0) nb_ ?igj[hs _hn_l_^ chni [ ch[h]cha [al__g_hn il illiqcha .+6 gcffcih [m j[ln i nb_
moj_l]igjon_l ojal[^_ jlid_]n+ Pb_ ^_ n qcff _ l_j[c^ ip_l [ nbl__*s_[l j_lci^ [n [ 4" chn_l_mn l[n_+ =m i
_]_g _l 0.) /-/0) nb_ ionmn[h^cha [f[h]_ q[m 3-3 nbiom[h^+

Eh /-.5) nb_ ?igj[hs illiq_^ 66/ nbiom[h^) qbc]b q[m [p[cf[ f_ [m j[ln i [ f_[m_ [al__g_hn il om_ ih
n_h[hn cgjlip_g_hnm+ Pb_ hin_ qcff _ l_j[c^ ip_l [ .-*s_[l j_lci^ [n [h 5" chn_l_mn l[n_+ =m i _]_g _l 0.)
/-/0) nb_ ionmn[h^cha [f[h]_ q[m 203 nbiom[h^+

9U L L 9U VTL  WLU L UL

OXTef XaWXW :XVX UXe , %
a g[bhfTaWf$ ) , ) )
Ehn_l_mn _rj_hm_ %64& %22& %/)62/&
Ehn_l_mn ch]ig_ .6)..3 3)/21 40
Ehn_l_mn ch]ig_ %_rj_hm_&) h_n .6)-.6 3).66 %/)546&

Bil nb_ s_[lm _h^_^ _]_g _l 0.) /-/0 [h^ /-//) chn_l_mn ch]ig_ jlcg[lcfs l_f[n_^ ni _[lhcham ih ][mb [h^ ][mb
_kocp[f_hnm ch gih_s g[le_n oh^m+ Bil nb_ s_[l _h^_^ _]_g _l 0.) /-/.) chn_l_mn _rj_hm_ jlcg[lcfs l_f[n_^ ni
]b[ha_m ch [cl p[fo_ i O_lc_m = [h^ > q[ll[hnm+ Ehn_l_mn ch]ig_ [h^ _rj_hm_ q_l_ ch]fo^_^ ch Knb_l ch]ig_
%fimm&) h_n ih nb_ ?ihmifc^[n_^ On[n_g_hnm i Kj_l[ncihm+

DbgX -' 7Vdh f g baf

EHSLU L 4P V L 9U

Kh I[s .3) /-/0) N_]olmcih []kocl_^ [ff i nb_ ionmn[h^cha _kocns chn_l_mnm ch R[f_h]_ cm]ip_ls Eh]+ %R[f_h]_&) [
jlcp[n_fs*b_f^ g[]bch_ f_[lhcha %IH& , [lnc c]c[f chn_ffca_h]_ %=E& ^cacn[f ]b_gcmnls ]igj[hs+ Pb_ chn_al[ncih i
R[f_h]_ m =E* [m_^ ]b_gcmnls _hach_ chni N_]olmcih m ij_l[ncha msmn_g qcff [ffiq N_]olmcih ni _rj[h^ cnm
n_]bhifias*_h[ f_^ ^loa ^cm]ip_ls jli]_mm+ Pbcm qcff []]_f_l[n_ N_]olmcih m ^cacn[f ]b_gcmnls ][j[ cfcnc_m [h^ cnm
^loa ^cm]ip_ls jli]_mm+

Pb_ []kocmcncih i R[f_h]_ q[m []]iohn_^ il [m [ omch_mm ]ig ch[ncih omcha nb_ []kocmcncih g_nbi^ i
[]]iohncha+ Pb_ [aal_a[n_ oj lihn ]ihmc^_l[ncih il nb_ []kocmcncih i R[f_h]_ ]ihmcmn_^ i /+/ gcffcih mb[l_m i
N_]olmcih ?f[mm = ]iggih mni]e) 1+1 gcffcih mb[l_m i [ mo mc^c[ls i N_]olmcih) _r]b[ha_[ f_ il mb[l_m i
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N_]olmcih m ?f[mm = ]iggih mni]e) 46/ nbiom[h^ mb[l_m cmmo[ f_ ojih _r_l]cm_ i mni]e ijncihm b_f^ s R[f_h]_
_kocns [q[l^ bif^_lm [h^ ^_ _ll_^ fc[ cfcnc_m il [^^cncih[f ]ihmc^_l[ncih+ =h chmcahc c][hn hog _l i nb_
[ il_g_hncih_^ mb[l_m i ]ihmc^_l[ncih b[^ hin s_n __h cmmo_^ [m i _]_g _l 0.) /-/0+Pb_ ch[f hog _l i
mb[l_m ni _ cmmo_^ b[m hin s_n __h ch[fct_^ [h^ mi [l_ mo d_]n ni ]b[ha_+

Pb_ iffiqcha n[ f_ mogg[lct_m nin[f ]ihmc^_l[ncih7

a g[bhfTaWf$

B[cl p[fo_ i N_]olmcih ?f[mm = ]iggih mni]e ..)-63
B[cl p[fo_ i Ar]b[ha_[ f_ mni]e //)140
B[cl p[fo_ i _kocns [q[l^m cmmo_^ ni R[f[h]_ _kocns [q[l^ bif^_lm .)600
_ _ll_^ fc[ cfcnc_m il [^^cncih[f ]ihmc^_l[ncih 063
JbgT_ Vbaf WXeTg ba 02)565

Pb_ iffiqcha n[ f_ mogg[lct_m nb_ [cl p[fo_ i [mm_nm []kocl_^ [h^ fc[ cfcnc_m [mmog_^ [m i nb_ []kocmcncih ^[n_7

a g[bhfTaWf$

?[mb 1)/02
Knb_l l_]_cp[ f_m 203
Ehn[hac f_ [mm_n * n_]bhifias .2)---
=]]iohnm j[s[ f_ [h^ []]lo_^ fc[ cfcnc_m %54/&
_ _ll_^ ch]ig_ n[r_m %0)/32&

Pin[f c^_hnc c[ f_ h_n [mm_nm .2)301
Cii^qcff /-)/31
Pin[f [mm_nm []kocl_^ [h^ fc[ cfcnc_m [mmog_^ 02)565

Pb_ chn[hac f_ [mm_n l_f[n_^ ni R[f_h]_ m IH [h^ =E ^cacn[f ]b_gcmnls jf[n ilg+ Pb_ _mncg[n_^ [cl p[fo_ i nb_
chn[hac f_ [mm_n q[m ^_n_lgch_^ omcha [ ]imn [jjli[]b+ Pbcm p[fo[ncih n_]bhcko_ jlipc^_m nb_ [cl p[fo_ i [h [mm_n
[m_^ ih _mncg[n_m i nb_ nin[f ]imnm ni ^_p_fij nb_ n_]bhifias+ Ocahc c][hn chjonm om_^ ni ^_n_lgch_ nb_ nin[f ]imn

ch]fo^_m nb_ f_hanb i ncg_ l_kocl_^) m_lpc]_ biolm j_l ilg_^ s ?igj[hs _gjfis__m [h^ nb_ _mncg[n_^
i mif_m]_h]_+ Pb_ n_]bhifias chn[hac f_ [mm_n cm _cha [gilnct_^ ih [ mnl[cabn*fch_ [mcm ip_l cnm iol*s_[l om_ of
fc _+

Cii^qcff q[m ][f]of[n_^ [m nb_ _r]_mm i nb_ ]ihmc^_l[ncih nl[hm _ll_^ ip_l nb_ h_n [mm_nm l_]iahct_^+ Pb_ aii^qcff
l_]iahct_^ l_jl_m_hnm nb_ [mm_g f_^ qile il]_ [h^ _rj_]n_^ msh_lac_m) ch]fo^cha nb_ [ cfcns ni7 %c& f_p_l[a_
R[f_h]_ m ^cacn[f ]b_gcmnls jf[n ilg []limm N_]olmcih m omch_mm8 %cc& f_p_l[a_ R[f_h]_ m IH [h^ =E ][j[ cfcnc_m8 %ccc&
chn_al[n_ N_]olmcih m ^[n[ [h^ ij_l[ncha msmn_g chni R[f_h]_ m jf[n ilg8 [h^ %cp& []]_f_l[n_ N_]olmcih m jcj_fch_+
Cii^qcff q[m [fmi cgj[]n_^ s nb_ _mn[ fcmbg_hn i [ ^_ _ll_^ n[r fc[ cfcns il nb_ []kocl_^ c^_hnc c[ f_ chn[hac f_
[mm_nm qbc]b b[p_ hi n[r [mcm+ Pb_ aii^qcff cm hin ^_^o]nc f_ il n[r joljim_m+

N_]olmcih m ]ihmifc^[n_^ mn[n_g_hn i ij_l[ncihm il nb_ s_[l _h^_^ _]_g _l 0.) /-/0 ch]fo^_^ hi h_n l_p_ho_
[h^ [ 3+5 gcffcih ij_l[ncha fimm [mmi]c[n_^ qcnb R[f_h]_ m ij_l[ncihm+ =m nb_ []kocmcncih i]]oll_^ ch I[s /-/0) nb_
?igj[hs cm mncff ch[fctcha nb_ [ffi][ncih i nb_ jol]b[m_ jlc]_ ni nb_ ch^cpc^o[f [mm_nm []kocl_^ [h^ fc[ cfcnc_m
[mmog_^+ Pb_ [ffi][ncih i nb_ jol]b[m_ jlc]_ ch]fo^_^ ch nb_ ]oll_hn j_lci^ [f[h]_ mb__n cm [m_^ ih nb_ _mn
_mncg[n_ i g[h[a_g_hn [h^ cm jl_fcgch[ls [h^ mo d_]n ni ]b[ha_+ Pb_ jlcg[ls [l_[m mo d_]n ni ]b[ha_ l_f[n_ ni
nb_ p[fo[ncih i nb_ chn[hac f_ [mm_n) inb_l l_]_cp[ f_m [h^ ^_ _ll_^ n[r_m+ Pi [mmcmn g[h[a_g_hn ch nb_ [ffi][ncih)
nb_ ?igj[hs _ha[a_^ _rn_lh[f mj_]c[fcmnm+ Pb_ ?igj[hs qcff ch[fct_ nb_ [giohnm l_]iahct_^ [m nb_ ch ilg[ncih
h_]_mm[ls ni ]igjf_n_ nb_ [h[fsmcm cm i n[ch_^+ Pb_ ?igj[hs _rj_]nm ni ch[fct_ nb_m_ [giohnm [m miih [m
jimmc f_ on hi f[n_l nb[h ih_ s_[l lig nb_ []kocmcncih ^[n_+

3 SP H 9U '
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Kh I[s /2) /-/0) N_]olmcih []kocl_^ [ff i nb_ ionmn[h^cha _kocns chn_l_mnm ch ?s]fc][ Eh]+ %?s]fc][&) [ jlcp[n_fs*
b_f^ ?igj[hs nb[n b[m ocfn [ ^cacn[f ]b_gcmnls mi nq[l_ mocn_ qbc]b _h[ f_m g_]b[hcmg i []ncih ^_]ihpifoncih
[h^ a_h_l[ncp_ ]b_gcmnls moaa_mncihm [m_^ ih ^_mcl_^ n[la_nm+ ?s]fc][ m jf[n ilg cm _rj_]n_^ ni _hb[h]_ nb_
ijncgct[ncih i N_]olmcih m ]igjioh^m il _ c][]s qbcf_ gchcgctcha fc[ cfcnc_m nblioab a_h_l[ncp_ g[]bch_ f_[lhcha
[jjli[]b_m+

Pb_ []kocmcncih i ?s]fc][ q[m []]iohn_^ il [m [ omch_mm ]ig ch[ncih omcha nb_ []kocmcncih g_nbi^ i []]iohncha+
Pb_ [aal_a[n_ oj lihn ]ihmc^_l[ncih il nb_ []kocmcncih i ?s]fc][ ]ihmcmn_^ i 2+5 gcffcih mb[l_m i N_]olmcih ?f[mm
= ]iggih mni]e) ][mb j[sg_hnm) .+- gcffcih mb[l_m cmmo[ f_ ojih _r_l]cm_ i mni]e ijncihm b_f^ s ?s]fc][ _kocns
[q[l^ bif^_lm [h^ ^_ _ll_^ fc[ cfcnc_m il [^^cncih[f ]ihmc^_l[ncih+ =jjlircg[n_fs .5/ nbiom[h^ i nb_
[ il_g_hncih_^ mb[l_m i ?f[mm = ]iggih mni]e ]ihmc^_l[ncih b[^ hin s_n __h cmmo_^ [m i _]_g _l 0.) /-/0+

Pb_ iffiqcha n[ f_ mogg[lct_m nin[f ]ihmc^_l[ncih7

a g[bhfTaWf$

B[cl p[fo_ i N_]olmcih ?f[mm = ]iggih mni]e 16)6.2
?[mb 3)2-2
B[cl p[fo_ i _kocns [q[l^m cmmo_^ ni ?s]fc][ _kocns [q[l^ bif^_lm 0)52/
_ _ll_^ fc[ cfcnc_m il [^^cncih[f ]ihmc^_l[ncih 011
JbgT_ Vbaf WXeTg ba 3-)3.4

Pb_ iffiqcha n[ f_ mogg[lct_m nb_ [cl p[fo_ i [mm_nm []kocl_^ [h^ fc[ cfcnc_m [mmog_^ [m i nb_ []kocmcncih ^[n_7

a g[bhfTaWf$

?[mb /)1/6
N_mnlc]n_^ ][mb .)352
Knb_l l_]_cp[ f_m 41.
Ehp_mng_hnm .)---
Knb_l ]oll_hn [mm_nm 052
Ehn[hac f_ [mm_nm * n_]bhifias /5)---
=]]iohnm j[s[ f_ [h^ []]lo_^ fc[ cfcnc_m %246&
Qh_[lh_^ l_p_ho_ %.)421&
_ _ll_^ ch]ig_ n[r_m %/)-42&

Knb_l fc[ cfcnc_m) ]oll_hn %33&
Knb_l fc[ cfcnc_m) hih*]oll_hn %.06&
Pin[f c^_hnc c[ f_ h_n [mm_nm /6)3/4
Cii^qcff 0-)66-
Pin[f [mm_nm []kocl_^ [h^ fc[ cfcnc_m [mmog_^ 3-)3.4

Pb_ chn[hac f_ [mm_nm [l_ l_f[n_^ ni ?s]fc][ m ^cacn[f ]b_gcmnls jf[n ilgm+ Pb_ _mncg[n_^ [cl p[fo_ i nb_ chn[hac f_
[mm_nm q_l_ ^_n_lgch_^ omcha [ ]imn [jjli[]b+ Pbcm p[fo[ncih n_]bhcko_ jlipc^_m nb_ [cl p[fo_ i [h [mm_n [m_^
ih _mncg[n_m i nb_ nin[f ]imnm ni ^_p_fij nb_ n_]bhifias+ Ocahc c][hn chjonm om_^ ni ^_n_lgch_ nb_ nin[f ]imn ch]fo^_m
nb_ f_hanb i ncg_ l_kocl_^) m_lpc]_ biolm j_l ilg_^ s ?igj[hs _gjfis__m [h^ nb_ _mncg[n_^ i mif_m]_h]_+ Pb_
n_]bhifias chn[hac f_ [mm_nm [l_ _cha [gilnct_^ ih [ mnl[cabn*fch_ [mcm ip_l nb_cl nbl__*s_[l om_ of fcp_m+

Cii^qcff q[m ][f]of[n_^ [m nb_ _r]_mm i nb_ ]ihmc^_l[ncih nl[hm _ll_^ ip_l nb_ h_n [mm_nm l_]iahct_^+ Pb_ aii^qcff
l_]iahct_^ l_jl_m_hnm nb_ [mm_g f_^ qile il]_ [h^ _rj_]n_^ msh_lac_m) ch]fo^cha nb_ [ cfcns ni7 %c& f_p_l[a_
?s]fc][ m ^cacn[f ]b_gcmnls jf[n ilg []limm N_]olmcih m omch_mm8 %cc& f_p_l[a_ ?s]fc][ m IH [h^ =E ][j[ cfcnc_m8 %ccc&
chn_al[n_ N_]olmcih m ^[n[ [h^ ij_l[ncha msmn_g chni ?s]fc][ m jf[n ilg8 [h^ %cp& []]_f_l[n_ N_]olmcih m jcj_fch_+
Cii^qcff q[m [fmi cgj[]n_^ s nb_ _mn[ fcmbg_hn i [ ^_ _ll_^ n[r fc[ cfcns il nb_ []kocl_^ c^_hnc c[ f_ chn[hac f_
[mm_nm+ Pb_ aii^qcff cm hin ^_^o]nc f_ il n[r joljim_m+

 

.5.



N_]olmcih m ]ihmifc^[n_^ mn[n_g_hn i ij_l[ncihm il nb_ s_[l _h^_^ _]_g _l 0.) /-/0 ch]fo^_^ cgg[n_lc[f h_n
l_p_ho_ [h^ [ 6+3 gcffcih ij_l[ncha fimm [mmi]c[n_^ qcnb ?s]fc][ m ij_l[ncihm+ =m nb_ []kocmcncih i]]oll_^ ch I[s
/-/0) nb_ ?igj[hs cm mncff ch[fctcha nb_ [ffi][ncih i nb_ jol]b[m_ jlc]_ ni nb_ ch^cpc^o[f [mm_nm []kocl_^ [h^
fc[ cfcnc_m [mmog_^+ Pb_ [ffi][ncih i nb_ jol]b[m_ jlc]_ ch]fo^_^ ch nb_ ]oll_hn j_lci^ [f[h]_ mb__n cm [m_^ ih nb_
_mn _mncg[n_ i g[h[a_g_hn [h^ cm jl_fcgch[ls [h^ mo d_]n ni ]b[ha_+ Pb_ jlcg[ls [l_[m mo d_]n ni ]b[ha_ l_f[n_

ni nb_ p[fo[ncih i nb_ chn[hac f_ [mm_nm) inb_l l_]_cp[ f_m [h^ ^_ _ll_^ n[r_m+ Pi [mmcmn g[h[a_g_hn ch nb_
[ffi][ncih) nb_ ?igj[hs _ha[a_^ _rn_lh[f mj_]c[fcmnm+ Pb_ ?igj[hs qcff ch[fct_ nb_ [giohnm l_]iahct_^ [m nb_
ch ilg[ncih h_]_mm[ls ni ]igjf_n_ nb_ [h[fsmcm cm i n[ch_^+ Pb_ ?igj[hs _rj_]nm ni ch[fct_ nb_m_ [giohnm [m
miih [m jimmc f_ on hi f[n_l nb[h ih_ s_[l lig nb_ []kocmcncih ^[n_+

? V MV TH MPUHU PHS PUMV TH PVU

Pb_ iffiqcha n[ f_ jl_m_hnm nb_ oh[o^cn_^ jli ilg[ ]ig ch_^ l_mofnm i ij_l[ncihm i N_]olmcih) R[f_h]_ [h^
?s]fc][ [m c nb_ []kocmcncihm b[^ i]]oll_^ ih F[ho[ls .) /-//7

OXTef XaWXW :XVX UXe , %
a g[bhfTaWf$ ) , )
J_n l_p_ho_ 11)53. 1-)2.4
J_n fimm %003)3-0& %/40)556&

Pb_ oh[o^cn_^ jli ilg[ ch[h]c[f ch ilg[ncih q[m jl_j[l_^ omcha nb_ []kocmcncih g_nbi^ i []]iohncha [h^ q[m
[m_^ ih nb_ bcmnilc][f ch[h]c[f ch ilg[ncih i N_]olmcih) R[f_h]_ [h^ ?s]fc][+ Eh il^_l ni l_ f_]n nb_ i]]oll_h]_ i

nb_ []kocmcncihm ih F[ho[ls .) /-// [m l_kocl_^) nb_ oh[o^cn_^ jli ilg[ ch[h]c[f ch ilg[ncih ch]fo^_m [^domng_hnm
ni l_ f_]n nb_ ch]l_g_hn[f [gilnct[ncih _rj_hm_ ni _ ch]oll_^ [m_^ ih nb_ [cl p[fo_m i nb_ c^_hnc c[ f_ chn[hac f_
[mm_nm []kocl_^) nb_ [^^cncih[f mni]e ]igj_hm[ncih _rj_hm_ [mmi]c[n_^ qcnb nb_ cmmo[h]_ i _kocns ]igj_hm[ncih
l_f[n_^ ni nb_ []kocmcncihm [h^ nb_ l_]f[mmc c][ncih i []kocmcncih ]imnm ch]oll_^ ^olcha nb_ s_[l _h^_^ _]_g _l 0.)
/-/0 ni nb_ s_[l _h^_^ _]_g _l 0.) /-//+ Pb_ oh[o^cn_^ jli ilg[ ch[h]c[f ch ilg[ncih cm hin h_]_mm[lcfs
ch^c][ncp_ i qb[n nb_ ]ihmifc^[n_^ l_mofnm i ij_l[ncihm qiof^ b[p_ __h b[^ nb_ []kocmcncihm __h ]igjf_n_^ ih
F[ho[ls .) /-//+ Eh [^^cncih) nb_ oh[o^cn_^ jli ilg[ ch[h]c[f ch ilg[ncih cm hin [ jlid_]ncih i nb_ onol_ l_mofnm i
ij_l[ncihm i nb_ ]ig ch_^ ]igj[hs hil ^i_m cn l_ f_]n nb_ _rj_]n_^ l_[fct[ncih i [hs ]imn m[pcham il msh_lac_m
[mmi]c[n_^ qcnb nb_ []kocmcncihm+

DbgX .' BXTfXf

Pb_ ?igj[hs b[m _hn_l_^ chni p[lciom fiha*n_lg l_[f _mn[n_ f_[m_m jlcg[lcfs l_f[n_^ ni i c]_) l_m_[l]b [h^
^_p_fijg_hn [h^ ij_l[ncha []ncpcnc_m+ Pb_ ?igj[hs m f_[m_m b[p_ l_g[chcha n_lgm lig oh^_l . ni 6 s_[lm [h^
mig_ i nbim_ f_[m_m ch]fo^_ ijncihm nb[n jlipc^_ N_]olmcih qcnb nb_ [ cfcns ni _rn_h^ nb_ f_[m_ n_lg il cp_ s_[lm+
Pb_ ijncihm [l_ ch]fo^_^ ch nb_ f_[m_ n_lg qb_h cn cm l_[mih[ fs ]_ln[ch nb[n nb_ ijncih qcff _ _r_l]cm_^+

Bil nb_ s_[l _h^_^ _]_g _l 0.) /-/0) N_]olmcih _hn_l_^ chni f_[m_ gi^c c][ncihm l_mofncha ch [h ch]l_[m_ ni nb_
lcabn*i *om_ [mm_n [h^ f_[m_ fc[ cfcns i 0+1 gcffcih+ Pb_ gi^c c][ncihm b[^ hi cgj[]n ni nb_ ?ihmifc^[n_^ On[n_g_hnm
i Kj_l[ncihm+ Bil nb_ s_[l _h^_^ _]_g _l 0.) /-//) N_]olmcih _hn_l_^ chni f_[m_ gi^c c][ncihm l_mofncha ch [
^_]l_[m_ ni nb_ lcabn*i *om_ [mm_nm [h^ f_[m_ fc[ cfcnc_m i /+4 gcffcih [h^ /+5 gcffcih) l_mj_]ncp_fs+ Pb_
gi^c c][ncihm l_mofn_^ ch [h chmcahc c][hn cgj[]n ni nb_ ?ihmifc^[n_^ On[n_g_hnm i Kj_l[ncihm+

Eh I[s /-//) nb_ ?igj[hs _hn_l_^ chni [ f_[m_ [al__g_hn il f[ il[nils [h^ i c]_ mj[]_ ch Pilihni) Khn[lci qcnb
[jjlircg[n_fs /5)..- mko[l_ __n %nb_ Pilihni H_[m_ &+ Pbcm f_[m_ q[m m_j[l[n_^ chni gofncjf_ f_[m_ ]igjih_hnm
[m_^ ih nb_ chn_h^_^ om_ i nb_ jilncihm i nb_ mj[]_+ Bil mig_ i nbim_ ]igjih_hnm) nb_ lcabn i om_ _a[h I[s

/-// qb_h nb_ ]ihnlif i nb_ [mm_nm q[m i n[ch_^+ Pb_ lcabn i om_ il nb_ l_g[chcha ]igjih_hn _a[h ch Foh_
/-/0 qb_h nb_ ]ihnlif i nb_ [mm_n q[m i n[ch_^+ Pb_ Pilihni H_[m_ n_lgm il _[]b ]igjih_hn [l_ n_h s_[lm qcnb [
cp_*s_[l l_h_q[f ijncih+ Pb_ Pilihni H_[m_ ch]fo^_m jlipcmcihm il _m][f[ncha l_hn j[sg_hnm [h^ [ n_h[hn
cgjlip_g_hn [ffiq[h]_ i oj ni .+3 gcffcih+ Pin[f cr_^ j[sg_hnm [l_ _rj_]n_^ ni _ [jjlircg[n_fs ..+. gcffcih
qcnb [^^cncih[f p[lc[ f_ _rj_hm_m) ch]fo^cha ocf^cha _rj_hm_m+

O__ Jin_ 4) ?iggcng_hnm [h^ ?ihncha_h]c_m il ch ilg[ncih ih nb_ Eh^omnls f_[m_+
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Pb_ ]igjih_hnm i nb_ f_[m_ ]imn [l_ [m iffiqm7

OXTef XaWXW :XVX UXe , %
a g[bhfTaWf$ ) , )
Kj_l[ncha f_[m_ ]imn 5).11 4)460
R[lc[ f_ f_[m_ ]imn /)..3 .)-4-
Obiln*n_lg f_[m_ ]imn .06
H_[m_ ]imn .-)066 5)530

H_[m_ n_lg [h^ ^cm]iohn l[n_m q_l_7

OXTef XaWXW :XVX UXe , %
a g[bhfTaWf$ ) , )
EcXeTg aZ _XTfXf
S_cabn_^*[p_l[a_ l_g[chcha f_[m_ n_lg %s_[lm& 3+4 4+3
S_cabn_^*[p_l[a_ ^cm]iohn l[n_ 4+5" 4+0"

I[nolcnc_m i ij_l[ncha f_[m_ fc[ cfcnc_m [m i _]_g _l 0.) /-/0 q_l_7

a g[bhfTaWf$ EcXeTg aZ _XTfXf
/-/1 .-)-26
/-/2 .-)066
/-/3 .-)2/3
/-/4 .-)436
/-/5 4)064
Pb_l_[ n_l .4)-.1
Pin[f f_[m_ j[sg_hnm 33).31
H_mm7 cgjon_^ chn_l_mn %.3)301&
Ll_m_hn p[fo_ i f_[m_ fc[ cfcnc_m 16)20-

Pin[f l_hn _rj_hm_ q[m 3+1 gcffcih ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/.+

DbgX /' =bbWj __ TaW agTaZ U_X 7ffXgf

VVK PSS

Pb_ iffiqcha n[ f_ mogg[lct_m nb_ ]b[ha_m ch nb_ ][llscha [giohn i aii^qcff7

a g[bhfTaWf$

>[f[h]_ [m i _]_g _l 0.) /-// 5-.
=^^cncihm lig []kocmcncihm 2.)/22
>[f[h]_ [m i _]_g _l 0.) /-/0 2/)-23

Pb_ [^^cncihm ni aii^qcff l_f[n_ ni nb_ []kocmcncih i ?s]fc][ [h^ R[f_h]_ ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/0+
O__ Jin_ 1) =]kocmcncihm il [^^cncih[f ^_n[cfm+ Pb_l_ q_l_ hi ]b[ha_m ni nb_ ][llscha [giohn i aii^qcff ^olcha
nb_ s_[lm _h^_^ _]_g _l 0.) /-// [h^ /-/.+ Ji aii^qcff cgj[clg_hn q[m l_]il^_^ ^olcha nb_ s_[lm _h^_^
_]_g _l 0.) /-/0) /-// [h^ /-/.+
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9U HUNPISL 1 L =L

Pb_ iffiqcha n[ f_ mogg[lct_m chn[hac f_ [mm_nm7

:XVX UXe , % ) , :XVX UXe , % )

a g[bhfTaWf$
=ebff VTeel aZ
T bhag

7VVh h_TgXW
7 beg mTg ba

DXg VTeel aZ
T bhag

=ebff VTeel aZ
T bhag

7VVh h_TgXW
7 beg mTg ba

DXg VTeel aZ
T bhag

_ chcn_*fcp_^ chn[hac f_
[mm_nm 11)1/3 %5)636& 02)124 .)/.. %5-6& 1-/
Eh^_ chcn_*fcp_^
chn[hac f_ [mm_nm 653 653 6-1 6-1
Ehn[hac f_ [mm_nm) h_n 12)1./ %5)636& 03)110 /)..2 %5-6& .)0-3

Pb_ ^_ chcn_*fcp_^ chn[hac f_ [mm_nm [f[h]_ ch]l_[m_^ ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/0 ^o_ ni nb_
?igj[hs m []kocmcncihm+ O__ Jin_ 1) =]kocmcncihm il [^^cncih[f ^_n[cfm ih nb_ chn[hac f_ [mm_nm []kocl_^+

=gilnct[ncih _rj_hm_ q[m 5+2 gcffcih) 046 nbiom[h^ [h^ 0-1 nbiom[h^ ^olcha nb_ s_[lm _h^_^ _]_g _l 0.)
/-/0) /-// [h^ /-/.) l_mj_]ncp_fs+ =gilnct[ncih _rj_hm_ q[m ch]fo^_^ ch N_m_[l]b [h^ _p_fijg_hn ch nb_
?ihmifc^[n_^ On[n_g_hnm i Kj_l[ncihm+ =gilnct[ncih _rj_hm_ il nb_ ^_ chcn_*fcp_^ chn[hac f_ [mm_nm qcff _
l_]iahct_^ ip_l [jjlircg[n_fs nb_ h_rn /+5 s_[lm+

Pb_ _mncg[n_^ [hho[f [gilnct[ncih _rj_hm_ il nb_ ^_ chcn_*fcp_^ chn[hac f_ [mm_nm l_]il^_^ [m i _]_g _l 0.)
/-/0 cm [m iffiqm7

a g[bhfTaWf$ ) - ) . ) / ) 0 ) 1
Amncg[n_^ [hho[f [gilnct[ncih _rj_hm_ .0)046 .0)..3 4)34/ .)/50 4

Pb_ ch^_ chcn_*fcp_^ chn[hac f_ [mm_nm jlcg[lcfs l_jl_m_hn nb_ N_]olmcih ^ig[ch h[g_ nb[n nb_ ?igj[hs jol]b[m_^+
Ji ch^_ chcn_*fcp_^ chn[hac f_ [mm_n cgj[clg_hn ]b[la_m q_l_ l_]il^_^ ^olcha nb_ s_[lm _h^_^ _]_g _l 0.) /-/0)
/-// [h^ /-/.+

DbgX 0' 9b g Xagf TaW 9bag aZXaV Xf

9UKLTUPMP H PVU

Pb_ ?igj[hs b[m [al__^ ni ch^_ghc s cnm i c]_lm [h^ ^cl_]nilm il ]_ln[ch _p_hnm il i]]oll_h]_m) qbcf_ nb_ i c]_l
il ^cl_]nil cm il q[m m_lpcha [n nb_ ?igj[hs m l_ko_mn ch mo]b ][j[]cns+ Pb_ ?igj[hs jol]b[m_m ^cl_]nilm [h^
i c]_lm fc[ cfcns chmol[h]_ ]ip_l[a_ nb[n jlipc^_m il l_cg olm_g_hn ni nb_ ?igj[hs il ]ip_l_^ i fca[ncihm [h^
nbcm cm chn_h^_^ ni fcgcn nb_ ?igj[hs m _rjimol_ [h^ _h[ f_ cn ni l_]ip_l [ jilncih i [hs [giohnm cn j[sm oh^_l cnm
ch^_ghc c][ncih i fca[ncihm+ Pb_ ?igj[hs b[^ hi fc[ cfcnc_m l_]il^_^ il nb_m_ [al__g_hnm [m i _]_g _l 0.)
/-/0 [h^ _]_g _l 0.) /-//) [m hi [giohnm q_l_ jli [ f_+

TWSV LL 1N LLTLU

Pb_ ?igj[hs b[m mcah_^ _gjfisg_hn [al__g_hnm qcnb ]_ln[ch e_s _gjfis__m jolmo[hn ni qbc]b) c nb_cl
_gjfisg_hn cm n_lgch[n_^ iffiqcha [ ]b[ha_ i ]ihnlif i nb_ ?igj[hs) nb_ _gjfis__m [l_ _hncnf_^ ni l_]_cp_
]_ln[ch _h_ cnm) ch]fo^cha []]_f_l[n_^ p_mncha i _kocns ch]_hncp_m+

LNHS H L

Pb_ ?igj[hs g[s) lig ncg_ ni ncg_) _ chpifp_^ ch p[lciom f_a[f jli]__^cham [lcmcha ch nb_ hilg[f ]iolm_ i
omch_mm+ =h oh [pil[ f_ l_mifoncih i [hs mo]b g[nn_l ]iof^ g[n_lc[ffs [ _]n nb_ ?igj[hs m onol_ ch[h]c[f

jimcncih) l_mofnm i ij_l[ncihm il ][mb fiqm+

Eh B_ lo[ls /-/.) nb_ ?igj[hs _hn_l_^ chni [ f_[m_ [al__g_hn il f[ il[nils [h^ i c]_ mj[]_ %nb_ Eh^omnls H_[m_&
qcnb Eh^omnls K c]_ OH?) HH? %nb_ f[h^fil^&+ Eh I[l]b /-/0) nb_ ?igj[hs m_hn [ f_nn_l ni nb_ f[h^fil^ ^_n[cfcha
hog_liom ]ihmnlo]ncih ^_f[sm [h^ cll_aof[lcnc_m) ^_ c]c_h]c_m [h^ ^_pc[ncihm lig [jjfc][ f_ mnlo]nol[f ^l[qcham
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[h^,il hih*]ih ilgcha ]ih^cncihm qcnb [jjfc][ f_ ocf^cha ]i^_m+ Kh Foh_ /0) /-/0) nb_ f[h^fil^ cf_^ [ f[qmocn
[a[chmn nb_ ?igj[hs %:WM b OORLN C 4 4 BNL RXW A J VJLN RLJU :WL ) ?[m_ Ji+ /0-6-13/4& ch nb_
Pbcl^ cmnlc]n ?ioln il O[fn H[e_ ?iohns) On[n_ i Qn[b %nb_ ?ioln&) [ff_acha [hnc]cj[nils l_jo^c[ncih [h^ l_[]b i
]ihnl[]n+ Pb_ Lf[chnc m__em gih_n[ls ^[g[a_m [h^ [nnilh_s m __m+ Eh Fofs /-/0) nb_ ?igj[hs cf_^ [ gincih ni
^cmgcmm+ Eh O_jn_g _l /-/0) N_]olmcih q[m al[hn_^ cnm gincih ni ^cmgcmm) [h^ nb_ ?ioln jlipc^_^ nb_ f[h^fil^ ohncf
K]ni _l /0) /-/0) ni [g_h^ [h^ l_* cf_ nb_ ^cmgcmm_^ ]igjf[chn+ Kh K]ni _l /0) /-/0) nb_ f[h^fil^ cf_^ [h
[g_h^_^ ]igjf[chn [a[ch [ff_acha [hnc]cj[nils l_jo^c[ncih) l_[]b i ]ihnl[]n [h^ l_[]b i nb_ cgjfc_^ ]ip_h[hn
i aii^ [cnb [h^ [cl ^_[fcha %nb_ =g_h^_^ ?igjf[chn&) [h^ m__em gih_n[ls ^[g[a_m [h^ [nnilh_s m __m+ Eh
Jip_g _l /-/0) nb_ ?igj[hs cf_^ [ gincih ni ^cmgcmm nb_ =g_h^_^ ?igjf[chn+ Pb_ ?ioln m_n [ b_[lcha ih nb_
?igj[hs m gincih ni ^cmgcmm ih I[l]b /6) /-/1+ =m i _]_g _l 0.) /-/0) nb_ ?igj[hs b[^ hi fc[ cfcns l_]il^_^
il nb_m_ _p_hnm [m [h oh [pil[ f_ ion]ig_ q[m hin jli [ f_+

Eh ]ihh_]ncih qcnb nb_ Eh^omnls H_[m_) ch O_jn_g _l /-/0) nb_ ?igj[hs cf_^ ]f[cgm ch nb_ ?ioln [a[chmn nb_
f[h^fil^ [ff_acha) [giha inb_l nbcham) l_[]b i ]ihnl[]n [h^ l[o^of_hn gcml_jl_m_hn[ncih %nb_ ?iohn_l]f[cgm&+ Eh
K]ni _l /-/0) nb_ f[h^fil^ cf_^ [h [hmq_l [h^ ^_hc_^ nb_ ?igj[hs m [ff_a[ncihm [mm_ln_^ ch nb_ ?iohn_l]f[cgm+
Pb_ ?igj[hs [h^ nb_ f[h^fil^ [l_ ]oll_hnfs _ha[a_^ ch ^cm]ip_ls+ Kh K]ni _l /4) /-/0) nb_ ?igj[hs cf_^ [
gincih il j[lnc[f do^ag_hn ih nb_ jf_[^cham) m__echa do^ag_hn ih ih_ i cnm iol ]iohn_l]f[cgm+ Pb_ ?ioln m_n [
b_[lcha ih nb_ ?igj[hs m gincih il j[lnc[f do^ag_hn ih nb_ jf_[^cham ih I[l]b /6) /-/1+Pb_ ?igj[hs cm oh[ f_
ni _mncg[n_ nb_ jimmc f_ [giohn il l[ha_ i [giohnm [mmi]c[n_^ qcnb nb_ ?iohn_l]f[cgm+

DbgX 1' 9b ba IgbV

A[]b mb[l_ i ?f[mm = ]iggih mni]e _hncnf_m nb_ bif^_l ni ih_ pin_ j_l mb[l_ [h^ _[]b mb[l_ i ?f[mm > ]iggih
mni]e _hncnf_m nb_ bif^_l ni .- pin_m j_l mb[l_ ih [ff g[nn_lm mo gcnn_^ ni [ pin_ i nb_ ?igj[hs m mni]ebif^_lm+
?iggih mni]ebif^_lm [l_ _hncnf_^ ni l_]_cp_ ^cpc^_h^m) [m g[s _ ^_]f[l_^ s nb_ ?igj[hs m >i[l^ i cl_]nilm+
=m i _]_g _l 0.) /-/0 [h^ _]_g _l 0.) /-//) hi ^cpc^_h^m b[^ __h ^_]f[l_^+

1 COL H RL MML PUN

Eh =oaomn /-/0) nb_ ?igj[hs _hn_l_^ chni [h Kj_h I[le_n O[f_m =al__g_hn %nb_ O[f_m =al__g_hn & qcnb F_ _lc_m
HH? %nb_ O[f_m =a_hn &) ni jlipc^_ il nb_ i _lcha) cmmo[h]_ [h^ m[f_ i oj ni [h [aal_a[n_ [giohn i
0--+- gcffcih i cnm ?f[mm = ]iggih mni]e lig ncg_ ni ncg_ ch [n*nb_*g[le_n %=PI& i _lcham+ =m i _]_g _l 0.)

/-/0) [h [giohn i /.6+1 gcffcih l_g[ch_^ [p[cf[ f_ il onol_ m[f_m oh^_l nb_ O[f_m =al__g_hn+ Pb_ ?igj[hs
b[m mif^ ./+- gcffcih mb[l_m [h^ l_]_cp_^ h_n jli]__^m i 45+/ gcffcih oh^_l nb_ [al__g_hn [m i _]_g _l 0.)
/-/0+ N_]olmcih cm hin l_kocl_^ ni m_ff [^^cncih[f mb[l_m oh^_l nb_ O[f_m =al__g_hn+ Pb_ ?igj[hs j[sm nb_ O[f_m
=a_hn [ ]iggcmmcih i oj ni 0" i nb_ [aal_a[n_ alimm jli]__^m l_]_cp_^ lig [ff m[f_m i ?f[mm = ]iggih mni]e+
Pb_ O[f_m =al__g_hn ]ihncho_m ohncf nb_ _[lfc_l i m_ffcha [ff mb[l_m [p[cf[ f_ oh^_l nb_ O[f_m =al__g_hn il
n_lgch[n_^ s qlcnn_h hinc]_ lig _cnb_l i nb_ j[lnc_m+ Pb_ =PI K _lcha cm _cha g[^_ oh^_l [ jlimj_]nom
mojjf_g_hn ^[n_^ =oaomn 5) /-/0) [h^ l_f[n_^ jlimj_]nom cf_^ qcnb nb_ O_]olcnc_m [h^ Ar]b[ha_ ?iggcmmcih
jolmo[hn ni iol [onig[nc][ffs _ _]ncp_ mb_f l_acmnl[ncih mn[n_g_hn ih Bilg O*0=ON %N_acmnl[ncih Ji+ 000*/31512&+

=E9491 ? P H L ?SH LTLU

Eh Fofs /-/0) N_]olmcih _hn_l_^ chni [ Oni]e Lol]b[m_ =al__g_hn il [ jlcp[n_ jf[]_g_hn qcnb JRE E= ?iljil[ncih
%/-/0 Llcp[n_ Lf[]_g_hn&) jolmo[hn ni qbc]b nb_ ?igj[hs mif^ [h [aal_a[n_ i 4+4 gcffcih mb[l_m i nb_
?igj[hs m ?f[mm = ]iggih mni]e [n [ jlc]_ i 3+16 j_l mb[l_ il h_n jli]__^m i [jjlircg[n_fs 16+6 gcffcih+

EHSLU L 1 X P P PVU OHUNLHISL BOH L

Eh I[s /-/0) ch ]ihh_]ncih qcnb nb_ []kocmcncih i R[f_h]_) nb_ ?igj[hs _hn_l_^ chni [h [al__g_hn ni cmmo_ oj ni
2+6 gcffcih mb[l_m i ?f[mm = ]iggih mni]e %nb_ Ar]b[ha_ Ob[l_m &) nb[n g[s _ cmmo_^ ojih _r]b[ha_) l_nl[]ncih
il l_^_gjncih i _r]b[ha_[ f_ mb[l_m i [ mo mc^c[ls i N_]olmcih+ A[]b _r]b[ha_[ f_ mb[l_ i nb_ mo mc^c[ls i
N_]olmcih _hncnf_m nb_ bif^_l ni _r]b[ha_ nbim_ mb[l_m ih [ ih_* il*ih_ [mcm il N_]olmcih m ?f[mm = ]iggih
mni]e+ Pb_ mb[l_m [l_ _hncnf_^ ni l_]_cp_ ^cpc^_h^m _]ihigc][ffs _kocp[f_hn ni ^cpc^_h^m ^_]f[l_^ s N_]olmcih) [l_
hih*pincha [h^ [l_ mo d_]n ni ]omnig[ls [^domng_hnm il mni]e mjfcnm il inb_l l_ila[hct[ncihm+ Eh [^^cncih) nb_
?igj[hs g[s l_kocl_ [ff ionmn[h^cha _r]b[ha_[ f_ mb[l_m ni _ _r]b[ha_^ chni [h _ko[f hog _l i ?f[mm =
]iggih mni]e ojih nb_ i]]oll_h]_ i ]_ln[ch _p_hnm [h^ [n [hs ncg_ iffiqcha nb_ m_p_hnb [hhcp_lm[ls i nb_
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]fimcha i nb_ R[f_h]_ []kocmcncih+ Pb_ _r]b[ha_[ f_ mb[l_m [l_ mo mn[hnc[ffs nb_ _]ihigc] _kocp[f_hn i nb_ ?f[mm
= mb[l_m [h^ ]f[mmc c_^ [m ]iggih mni]e qcnbch nb_ ?igj[hs m mni]ebif^_lm _kocns+ Pb_ ?igj[hs m ][f]of[ncih i
q_cabn_^*[p_l[a_ mb[l_m ionmn[h^cha ch]fo^_m nb_ _r]b[ha_[ f_ mb[l_m+ =m i _]_g _l 0.) /-/0) 0+3 gcffcih
Ar]b[ha_[ f_ mb[l_m b[p_ __h l_^__g_^ il ?f[mm = mb[l_m+

(&(( ? P H L ?SH LTLU

Eh K]ni _l /-//) N_]olmcih cmmo_^ .2+0 gcffcih mb[l_m i nb_ ?igj[hs m ?f[mm = ]iggih mni]e [n [ jol]b[m_ jlc]_
i 6+5- j_l mb[l_ ch [ jlcp[n_ jf[]_g_hn %nb_ /-// Llcp[n_ Lf[]_g_hn& ni ko[fc c_^ chmncnoncih[f os_lm [h^
chmncnoncih[f []]l_^cn_^ chp_mnilm %nb_ Lol]b[m_lm& il h_n jli]__^m i .10+4 gcffcih) [ n_l ^_^o]ncha __m [h^
i _lcha ]imnm i 3+3 gcffcih+

ALNP H PVU APNO 1N LLTLU

DNVY JP NNVNW
Eh Jip_g _l /-/0) ch ]ihh_]ncih qcnb nb_ P_gjom =al__g_hn) nb_ ?igj[hs [al__^ ni jl_j[l_ [h^ cf_ [
l_acmnl[ncih mn[n_g_hn %il [ jlimj_]nom mojjf_g_hn ni [h _ _]ncp_ l_acmnl[ncih mn[n_g_hn ih Bilg O*0=ON nb[n qcff
_]ig_ [onig[nc][ffs _ _]ncp_ ojih cfcha qcnb nb_ OA? jolmo[hn ni Nof_ 13/%_&& qcnb nb_ OA?) il l_m[f_ i nb_

mb[l_m i ?f[mm = ]iggih mni]e cmmo_^ il cmmo[ f_ oh^_l nb_ P_gjom =al__g_hn+ = jlimj_]nom mojjf_g_hn ni [
l_acmnl[ncih mn[n_g_hn %Bcf_ Ji+ 000*/31512& q[m mo m_ko_hnfs cf_^ ch _]_g _l /-/0 ni l_acmn_l mb[l_m cmmo_^ ni
P_gjom il nb_ chcnc[f fc]_hm_ __ oh^_l nb_ P_gjom =al__g_hn il l_m[f_+

= n_l l_acmnl[ncih i [hs mb[l_m cmmo_^ ni P_gjom oh^_l nb_ P_gjom =al__g_hn) nb_ ?igj[hs b[m [al__^ ni om_
]igg_l]c[ffs l_[mih[ f_ _ ilnm ni e__j mo]b l_acmnl[ncih mn[n_g_hn _ _]ncp_ ohncf mo]b ^[n_ nb[n [ff mb[l_m cmmo_^
ni P_gjom ]ip_l_^ s mo]b l_acmnl[ncih mn[n_g_hn b[p_ __h mif^ il [l_ [ f_ ni _ jo fc]fs mif^ s l_fscha ih Nof_
.11 i nb_ O_]olcnc_m =]n qcnbion l_acmnl[ncih+

F:5:2 A R J N AUJLNVNW
Eh Fofs /-/0) ch ]ihh_]ncih qcnb nb_ /-/0 Llcp[n_ Lf[]_g_hn qcnb JRE E=) nb_ ?igj[hs _hn_l_^ chni [ N_acmnl[ncih
Ncabnm =al__g_hn jlipc^cha il nb_ l_acmnl[ncih il l_m[f_ i nb_ mb[l_m i ?f[mm = ]iggih mni]e cmmo_^ ch mo]b
nl[hm[]ncih+ = jlimj_]nom mojjf_g_hn ni [ l_acmnl[ncih mn[n_g_hn %Bcf_ Ji+ 000*/31512& q[m mo m_ko_hnfs cf_^ ch
=oaomn /-/0 ni l_acmn_l nb_ l_m[f_ i nb_ mb[l_m i ?f[mm = ]iggih mni]e cmmo_^ ni JRE E=+ Pb_ ?igj[hs b[m
[al__^ ni om_ ]igg_l]c[ffs l_[mih[ f_ _ ilnm ni e__j nb_ l_acmnl[ncih mn[n_g_hn ]ihnchoiomfs _ _]ncp_ ohncf mo]b
^[n_ nb[n [ff l_acmnl[ f_ m_]olcnc_m oh^_l nb_ [al__g_hn b[p_ __h mif^+ Eh nb_ _p_hn nb_ bif^_lm ][hhin m_ff nb_cl
mb[l_m ^o_ ni ]_ln[ch ]cl]ogmn[h]_m ][omcha nb_ l_acmnl[ncih mn[n_g_hn ni _ ch_ _]ncp_) nb_ ?igj[hs gomn j[s
_[]b bif^_l i mb[l_m ionmn[h^cha ih nb_ ^[n_ [h^ _[]b gihnb nb_l_[ n_l ." i nb_ [aal_a[n_ jol]b[m_ jlc]_ qcnb
nb_ g[rcgog j[s[ f_ [giohn i 2" i nb_ [aal_a[n_ jol]b[m_ jlc]_+ =m i _]_g _l 0.) /-/0) nb_l_ q[m hi
[]]lo_^ fc[ cfcns l_f[n_^ ni nbcm [al__g_hn) [m cn q[m hin jli [ f_ nb[n [ j[sg_hn qiof^ _ l_kocl_^+

2L R R RXW
Eh I[s /-/0) ch ]ihh_]ncih qcnb nb_ []kocmcncih i R[f_h]_) nb_ ?igj[hs _hn_l_^ chni [ N_acmnl[ncih =al__g_hn
jlipc^cha il nb_ l_acmnl[ncih il l_m[f_ i nb_ mb[l_m i ?f[mm = ]iggih mni]e [h^ Ar]b[ha_ Ob[l_m cmmo_^ il
cmmo[ f_ ch mo]b nl[hm[]ncih+ = l_acmnl[ncih mn[n_g_hn ih Bilg O*0=ON %Bcf_ Ji+ 000*/4//5.& q[m cf_^ ni l_acmn_l
nb_ mb[l_m il l_m[f_ s nb_ bif^_lm+ Pb_ l_acmnl[ncih mn[n_g_hn gomn l_g[ch _ _]ncp_ il [ j_lci^ i hin f_mm nb[h
nbl__ s_[lm+

Eh I[s /-/0) ch ]ihh_]ncih qcnb nb_ []kocmcncih i ?s]fc][) nb_ ?igj[hs _hn_l_^ chni [ N_acmnl[ncih =al__g_hn
jlipc^cha il nb_ l_acmnl[ncih il l_m[f_ i nb_ mb[l_m i ?f[mm = ]iggih mni]e cmmo_^ ch mo]b nl[hm[]ncih+ =
jlimj_]nom mojjf_g_hn ni [ l_acmnl[ncih mn[n_g_hn %Bcf_ Ji+ 000*/31512& q[m mo m_ko_hnfs cf_^ ch Foh_ /-/0 ni
l_acmn_l nb_ mb[l_m il l_m[f_ s nb_ bif^_lm+ Pb_ l_acmnl[ncih mn[n_g_hn gomn _ ]ihnchoiomfs _ _]ncp_ ohncf nb_
_[lfc_l i nb_ ^[n_ nb[n [ff mb[l_m b[p_ __h mif^ nb_l_oh^_l il [l_ [ f_ ni _ jo fc]fs mif^ s l_fscha ih Nof_ .11 i
nb_ O_]olcnc_m =]n qcnbion l_acmnl[ncih+

) )) A R J N AUJLNVNW
Eh K]ni _l /-//) ch ]ihh_]ncih qcnb nb_ /-// Llcp[n_ Lf[]_g_hn) nb_ ?igj[hs _hn_l_^ chni [ N_acmnl[ncih Ncabnm
=al__g_hn jlipc^cha il nb_ l_acmnl[ncih il l_m[f_ i nb_ mb[l_m i ?f[mm = ]iggih mni]e cmmo_^ ch mo]b
nl[hm[]ncih+ = jlimj_]nom mojjf_g_hn ni [ l_acmnl[ncih mn[n_g_hn %Bcf_ Ji+ 000*/31512& q[m mo m_ko_hnfs cf_^ ch
K]ni _l /-// ni l_acmn_l nb_ l_m[f_ i nb_ mb[l_m i ?f[mm = ]iggih mni]e s nb_ Lol]b[m_lm+ Pb_ [al__g_hn gomn
l_g[ch _ _]ncp_ ohncf l_acmnl[ f_ m_]olcnc_m ]ip_l_^ s nb_ [al__g_hn b[p_ __h jo fc]fs mif^ s nb_ bif^_lm il [ff
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mb[l_m ]_[m_ ni _ l_acmnl[ f_ m_]olcnc_m+ Eh nb_ _p_hn nb_ bif^_lm ][hhin m_ff nb_cl mb[l_m ^o_ ni ]_ln[ch
]cl]ogmn[h]_m ][omcha nb_ [al__g_hn ni _ ch_ _]ncp_) nb_ ?igj[hs gomn j[s _[]b bif^_l i mb[l_m ionmn[h^cha
ih nb_ ^[n_ [h^ _[]b gihnb nb_l_[ n_l ." i nb_ [aal_a[n_ jol]b[m_ jlc]_ j[c^ s nb_ bif^_l qcnbion fcgcn ohncf nb_
[al__g_hn cm ]ol_^+ =m i _]_g _l 0.) /-/0) nb_l_ q[m hi []]lo_^ fc[ cfcns l_f[n_^ ni nbcm [al__g_hn) [m cn q[m hin
jli [ f_ nb[n [ j[sg_hn qiof^ _ l_kocl_^+

9UP PHS ? ISP MML PUN

Kh =jlcf /-) /-/.) nb_ ?igj[hs ]fim_^ cnm chcnc[f jo fc] i _lcha %ELK& [h^ cmmo_^ /4+6 gcffcih mb[l_m i cnm ?f[mm =
]iggih mni]e [n [ jlc]_ i .5+-- j_l mb[l_ il h_n jli]__^m i 13/+1 gcffcih) [ n_l ^_^o]ncha oh^_lqlcncha
^cm]iohnm [h^ ]iggcmmcihm i 02+. gcffcih [h^ inb_l i _lcha ]imnm i 1+0 gcffcih+

Llcil ni nb_ ELK) nb_ ?igj[hs b[^ cmmo_^ jl_ _ll_^ mni]e [m j[ln i p[lciom ch[h]cha _p_hnm+ Eh =jlcf /-/.) [ff
ionmn[h^cha mb[l_m i ]ihp_lnc f_ jl_ _ll_^ mni]e ]ihp_ln_^ chni ..2+3 gcffcih mb[l_m i ?f[mm = ]iggih mni]e [m
j[ln i nb_ ELK+ Pb_l_ q[m hi ]ihp_lnc f_ jl_ _ll_^ mni]e ionmn[h^cha [m i _]_g _l 0.) /-/0) /-// [h^ /-/.+ Ji
]ihp_lnc f_ jl_ _ll_^ mni]e q[m cmmo_^ ^olcha nb_ s_[lm _h^_^ _]_g _l 0.) /-/0) /-// [h^ /-/.+

Pb_ ?igj[hs m ]ihp_lnc f_ jl_ _ll_^ mni]e q[m ]f[mmc c_^ ionmc^_ i mni]ebif^_lm _kocns ih nb_ ?ihmifc^[n_^
>[f[h]_ Ob__nm _][om_ nb_ bif^_lm i mo]b mb[l_m b[^ fckoc^[ncih lcabnm ch nb_ _p_hn i [ ^__g_^ fckoc^[ncih nb[n)
ch ]_ln[ch mcno[ncihm) q_l_ hin mif_fs qcnbch nb_ ]ihnlif i nb_ ?igj[hs [h^ qiof^ l_kocl_ nb_ l_^_gjncih i nb_
nb_h*ionmn[h^cha ]ihp_lnc f_ jl_ _ll_^ mni]e+ Pb_ ]ihp_lnc f_ jl_ _ll_^ mni]e q[m hin l_^__g[ f_) _r]_jn ch nb_
_p_hn i [ ^__g_^ fckoc^[ncih _p_hn+

3SH 1 HUK 2 3VTTVU BOH L 1 OV PaH PVU

Eh =jlcf /-/.) nb_ ?igj[hs m >i[l^ i cl_]nilm [onbilct_^ nqi ]f[mm_m i ]iggih mni]e) ?f[mm = [h^ ?f[mm >+ Pb_
lcabnm i nb_ bif^_lm i ?f[mm = [h^ > ]iggih mni]e [l_ c^_hnc][f) _r]_jn qcnb l_mj_]n ni pincha [h^ ]ihp_lmcih+
A[]b mb[l_ i ?f[mm = ]iggih mni]e cm _hncnf_^ ni ih_ pin_ j_l mb[l_+ A[]b mb[l_ i ?f[mm > ]iggih mni]e cm
_hncnf_^ ni .- pin_m j_l mb[l_ [h^ cm ]ihp_lnc f_ [n [hs ncg_ chni ih_ mb[l_ i ?f[mm = ]iggih mni]e+

=ff ?f[mm > ]iggih mni]e cm b_f^ s ?blcmnijb_l Cc mih) Lb+ +) nb_ ?igj[hs m ?bc_ Ar_]oncp_ K c]_l %?AK&) il
bcm [ cfc[n_m+ =m i _]_g _l 0.) /-/0) l+ Cc mih [h^ bcm [ cfc[n_m b_f^ ionmn[h^cha mb[l_m i ?f[mm > ]iggih
mni]e l_jl_m_hncha [jjlircg[n_fs /2" i nb_ pincha jiq_l i nb_ ?igj[hs m ionmn[h^cha mb[l_m+ Pbcm pincha jiq_l
g[s ch]l_[m_ ip_l ncg_ [m l+ Cc mih p_mnm ch [h^ _r_l]cm_m _kocns [q[l^m ionmn[h^cha+ E [ff nb_ _r]b[ha_[ f_
_kocns [q[l^m b_f^ s l+ Cc mih b[^ __h offs p_mn_^) _r_l]cm_^ [h^ _r]b[ha_^ il mb[l_m i ?f[mm > ]iggih
mni]e [m i _]_g _l 0.) /-/0) l+ Cc mih [h^ bcm [ cfc[n_m qiof^ bif^ [jjlircg[n_fs /3" i nb_ pincha jiq_l i
nb_ ?igj[hs m ionmn[h^cha mb[l_m+ =m [ l_mofn) l+ Cc mih qcff _ [ f_ ni mcahc c][hnfs ch fo_h]_ [hs []ncih l_koclcha
nb_ [jjlip[f i N_]olmcih mni]ebif^_lm) ch]fo^cha nb_ _f_]ncih i nb_ >i[l^ i cl_]nilm8 nb_ [^ijncih i
[g_h^g_hnm ni nb_ ?igj[hs m ]_lnc c][n_ i ch]iljil[ncih [h^ sf[qm8 [h^ nb_ [jjlip[f i [hs g_la_l)
]ihmifc^[ncih) m[f_ i [ff il mo mn[hnc[ffs [ff i nb_ ?igj[hs m [mm_nm) il inb_l g[dil ]iljil[n_ nl[hm[]ncih+

DbgX 2' 9b__TUbeTg iX :XiX_bc Xag 9bageTVgf

AV OL HUK LULU L O

5N L RY RXW
Eh _]_g _l /-/.) N_]olmcih _hn_l_^ chni [ ]iff[ il[ncih [h^ fc]_hm_ [al__g_hn qcnb Ni]b_ [h^ C_h_hn_]b
%]iff_]ncp_fs l_ _ll_^ ni [m Ni]b_&+ N_]olmcih cm ]ihmnlo]ncha) omcha nb_ ?igj[hs m cg[acha n_]bhifias [h^
jlijlc_n[ls g[]bch_*f_[lhcha [failcnbgm) ohcko_ g[jm i nb_ ch _ll_^ l_f[ncihmbcjm [gihamn j_lnol [ncih
jb_hinsj_m ch [ acp_h ]_ffof[l ]ihn_rn qcnb nb_ ai[f ni ^cm]ip_l [h^ ^_p_fij nb_l[j_onc] mg[ff gif_]of_ jlial[gm ch
[ a[mnlichn_mnch[f ][h]_l ch^c][ncih [h^ ch e_s [l_[m i h_olim]c_h]_+ Ni]b_ [h^ N_]olmcih qcff ]iff[ il[n_ ni
m_f_]n ]_ln[ch hip_f ch _l_h]_m qcnb l_mj_]n ni mg[ff gif_]of_m il n[la_nm a_h_l[n_^ lig nb_ Lb_hig[jm il olnb_l
p[fc^[ncih [h^ ijncgct[ncih [m ]iff[ il[ncih jlial[gm+ Ni]b_ [h^ N_]olmcih g[s [fmi ]ig ch_ m_ko_h]cha
^[n[m_nm lig Ni]b_ qcnb N_]olmcih m Lb_hig[jm [h^ ]iff[ il[n_ ni a_h_l[n_ h_q [failcnbgm ni jli^o]_ gofnc*
gi^[f g[jm lig qbc]b [^^cncih[f ]iff[ il[ncih jlial[gm g[s _ chcnc[n_^+ Bil _p_ls ]iff[ il[ncih jlial[g nb[n
mo]]_mm offs c^_hnc c_m jin_hnc[f nb_l[j_onc] mg[ff gif_]of_m il p[fc^[n_m [ n[la_n) Ni]b_ qcff b[p_ [h ijncih ni
i n[ch [h _r]fomcp_ fc]_hm_ ni ^_p_fij [h^ ]igg_l]c[fct_ mo]b jin_hnc[f nb_l[j_onc] mg[ff gif_]of_m il ni _rjficn
mo]b n[la_n ch nb_ [jjfc][ f_ _r]fomcp_ c_f^+
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A RLRWP
Eh F[ho[ls /-//) N_]olmcih l_]_cp_^ [ .2-+- gcffcih hih*l_ oh^[ f_ oj lihn j[sg_hn lig nb_ ?igj[hs m
]iff[ il[ncih qcnb Ni]b_+ N_]olmcih cm _fcac f_ il [^^cncih[f gcf_mnih_ j[sg_hnm [m_^ ih j_l ilg[h]_ jlial_mm i
nb_ ]iff[ il[ncih+ A[]b i nb_ Lb_hig[jm l_ko_mn_^ s Ni]b_ [h^ ]l_[n_^ s N_]olmcih g[s _ mo d_]n ni _cnb_l
[h chcnc[ncih __) []]_jn[h]_ __ il inb+ Oo]b __m ]iof^ _r]__^ /2-+- gcffcih il .3 []]_jn_^ Lb_hig[jm+ Eh
[^^cncih) il [ j_lci^ i ncg_ [ n_l Ni]b_ m []]_jn[h]_ i ]_ln[ch Lb_hig[jm) Ni]b_ qcff b[p_ nb_ ijncih ni i n[ch)
mo d_]n ni j[sg_hn i [h _r_l]cm_ __) lcabnm ni om_ ionmc^_ nb_ ]iff[ il[ncih nb_ l[q cg[a_m a_h_l[n_^ ch nb_
]iolm_ i ]l_[ncha nbim_ Lb_hig[jm+ E Ni]b_ _r_l]cm_m cnm _rn_lh[f om_ ijncih il [ff ./ _fcac f_ Lb_hig[jm)
Ni]b_ m [mmi]c[n_^ _r_l]cm_ __ j[sg_hnm ni N_]olmcih ]iof^ _r]__^ /2-+- gcffcih+ Qh^_l nb_ ]iff[ il[ncih)
Ni]b_ g[s chcnc[n_ oj ni 1- jlial[gm) _[]b i qbc]b) c mo]]_mm offs ^_p_fij_^ [h^ ]igg_l]c[fct_^) ]iof^ sc_f^
gil_ nb[h 0--+- gcffcih ch ^_p_fijg_hn) ]igg_l]c[fct[ncih [h^ h_n l_p_ho_ gcf_mnih_m il N_]olmcih) [m q_ff [m
nc_l_^ lis[fnc_m ih h_n l_p_ho_+

2LLX W RWP
Pbcm [al__g_hn l_jl_m_hnm [ nl[hm[]ncih qcnb [ ]omnig_l [h^ nb_l_ il_ cm []]iohn_^ il ch []]il^[h]_ qcnb =O?
3-3+ N_]olmcih b[m ^_n_lgch_^ nb[n cn b[m nbl__ j_l ilg[h]_ i fca[ncihm) ih_ l_f[n_^ ni a[mnlichn_mnch[f ][h]_l [h^
nqi ch h_olim]c_h]_+ Pb_m_ j_l ilg[h]_ i fca[ncihm [l_ il j_l ilgcha l_m_[l]b [h^ ^_p_fijg_hn m_lpc]_m il
Ni]b_ ni c^_hnc s n[la_nm [h^ g_^c]ch_m+ Pb_ j_l ilg[h]_ i fca[ncihm [fmi ch]fo^_ jin_hnc[f fc]_hm_m l_f[n_^ ni nb_
chn_ff_]no[f jlij_lns+ Pb_ ?igj[hs ]ih]fo^_^ nb[n fc]_hm_m qcnbch nb_ ]ihnl[]n [l_ hin ^cmnch]n lig nb_ l_m_[l]b [h^
^_p_fijg_hn m_lpc]_m [m nb_s [l_ chn_ll_f[n_^ ^o_ ni nb_ []n nb[n nb_ l_m_[l]b [h^ ^_p_fijg_hn m_lpc]_m
mcahc c][hnfs cgj[]n nb_ jin_hnc[f fc]_hm_m+ =hs [^^cncih[f m_lpc]_m [l_ ]ihmc^_l_^ ]omnig_l ijncihm [h^ qcff _
]ihmc^_l_^ [m m_j[l[n_ ]ihnl[]nm il []]iohncha joljim_m+

Pb_ ?igj[hs b[m ^_n_lgch_^ nb_ nl[hm[]ncih jlc]_ ni _ .2-+- gcffcih) il nb_ chcnc[f j_l ilg[h]_ i fca[ncihm)
]igjlcm_^ i nb_ oj lihn j[sg_hn+ N_]olmcih qcff offs ]ihmnl[ch nb_ [giohnm i p[lc[ f_ ]ihmc^_l[ncih ni _
l_]_cp_^ lig jin_hnc[f gcf_mnih_m ]ihmc^_lcha nb_ mn[a_ i ^_p_fijg_hn [h^ nb_ lcmem [mmi]c[n_^ qcnb nb_
l_g[chcha ^_p_fijg_hn l_kocl_^ ni []bc_p_ _[]b gcf_mnih_+ N_]olmcih qcff l_*_p[fo[n_ nb_ nl[hm[]ncih jlc]_ _[]b
l_jilncha j_lci^+

Pb_ nl[hm[]ncih jlc]_ q[m [ffi][n_^ ni nb_ j_l ilg[h]_ i fca[ncihm [m_^ ih nb_ _mncg[n_^ l_f[ncp_ mn[h^*[fih_
m_ffcha jlc]_ i _[]b j_l ilg[h]_ i fca[ncih [m ^_n_lgch_^ omcha [h _rj_]n_^ ]imn jfom g[lach [jjli[]b+ Pb_
?igj[hs l_]iahct_m l_p_ho_ ip_l ncg_ [m_^ ih ]imnm ch]oll_^ l_f[ncp_ ni nin[f _rj_]n_^ ]imnm ni j_l ilg nb_
l_m_[l]b [h^ ^_p_fijg_hn m_lpc]_m+ N_]olmcih ^_n_lgch_^ nb[n nbcm g_nbi^ jlipc^_m [ [cnb of ^_jc]ncih i nb_
nl[hm _l i ]ihnlif ni nb_ ]omnig_l+ Pbcm g_nbi^ i l_]iahctcha l_p_ho_ l_kocl_m nb_ ?igj[hs ni g[e_ _mncg[n_m i
nin[f ]imnm ni jlipc^_ nb_ m_lpc]_m l_kocl_^ oh^_l nb_ j_l ilg[h]_ i fca[ncihm+ Ocahc c][hn chjonm om_^ ni ^_n_lgch_
nb_ nin[f ]imnm ch]fo^_^ nb_ f_hanb i ncg_ l_kocl_^) m_lpc]_ biolm j_l ilg_^ s ?igj[hs _gjfis__m [h^ g[n_lc[fm
]imnm+ = mcahc c][hn ]b[ha_ ch nb_m_ _mncg[n_m ]iof^ b[p_ [ g[n_lc[f _ _]n ih nb_ ncgcha [h^ [giohn i l_p_ho_
l_]iahct_^ ch onol_ j_lci^m+ N_]olmcih b[m _mncg[n_^ nb_ ]igjf_ncih i nb_ j_l ilg[h]_ i fca[ncihm s /-/3+

2H L 1

5N L RY RXW
Eh =oaomn /-/-) nb_ ?igj[hs _hn_l_^ chni [ N_m_[l]b ?iff[ il[ncih [h^ Kjncih =al__g_hn %nb_ >[s_l =al__g_hn&
qcnb >[s_l =C %>[s_l& jolmo[hn ni qbc]b nb_ ?igj[hs [h^ >[s_l chcnc[n_^ l_m_[l]b jlid_]nm l_f[n_^ ni c limcm
[]limm gofncjf_ ila[h msmn_gm) ch]fo^cha nb_ foha) fcp_l [h^ b_[ln+ Qh^_l nb_ [al__g_hn) nb_ ?igj[hs ]ihnlc on_^
]igjioh^m lig cnm jlijlc_n[ls fc l[ls [h^ >[s_l ]ihnlc on_^ ]igjioh^m lig cnm jlijlc_n[ls fc l[ls [h^ ]ihnlc on_^
m]c_hnc c] _rj_lncm_ nblioabion nb_ ]iff[ il[ncih+ Pb_ ?igj[hs qile_^ qcnb >[s_l ni c^_hnc s jin_hnc[f ][h^c^[n_m il
^_p_fijg_hn+ Qh^_l nb_ [al__g_hn) >[s_l b[^ nb_ clmn ijncih il fc]_hm_m ni jin_hnc[f ][h^c^[n_m+

A RLRWP
Eh K]ni _l /-/-) nb_ ?igj[hs l_]_cp_^ [ 0-+- gcffcih hih*l_ oh^[ f_ oj lihn j[sg_hn+ A[]b mo]b fc]_hm_
jin_hnc[ffs ]iof^ b[p_ l_mofn_^ ch ijncih _r_l]cm_ __m [h^ ^_p_fijg_hn [h^ ]igg_l]c[f gcf_mnih_ j[sg_hnm
j[s[ f_ ni nb_ ?igj[hs) qcnb [h [aal_a[n_ p[fo_ i oj ni [jjlircg[n_fs .--+- gcffcih % il [h ijncih ih [ f_[^
m_lc_m& il oj ni [jjlircg[n_fs ./-+- gcffcih % il [h ijncih ih [ ^_p_fijg_hn ][h^c^[n_&) [m q_ff [m nc_l_^ lis[fnc_m
il _[]b mo]b fc]_hm_) l[hacha lig fiq* ni gc^*mchaf_ ^cacn j_l]_hn[a_m i m[f_m) ^_j_h^cha ih ]igg_l]c[f
mo]]_mm+
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2LLX W RWP
Pb_ ?igj[hs ^_n_lgch_^ nb[n cn b[^ ih_ j_l ilg[h]_ i fca[ncih oh^_l nb_ [al__g_hn) qbc]b q[m ni j_l ilg
l_m_[l]b [h^ ^_p_fijg_hn m_lpc]_m il >[s_l+ N_]olmcih ^_n_lgch_^ nb_ nl[hm[]ncih jlc]_ ni _ 0-+- gcffcih)
]igjlcm_^ i nb_ oj lihn j[sg_hn+ Pb_ ?igj[hs [ffi][n_^ nb_ [giohn ni nb_ mchaf_ j_l ilg[h]_ i fca[ncih+ Pb_
?igj[hs l_]iahct_^ l_p_ho_ ip_l ncg_ s g_[molcha jlial_mm niq[l^m ]igjf_ncih i nb_ j_l ilg[h]_ i fca[ncih+
Pbcm g_nbi^ i l_]iahctcha l_p_ho_ l_kocl_^ nb_ ?igj[hs ni g[e_ _mncg[n_m i nb_ nin[f ncg_ ni jlipc^_ nb_
m_lpc]_m l_kocl_^ oh^_l nb_ j_l ilg[h]_ i fca[ncih+ Bil nb_ s_[l _h^_^ _]_g _l 0.) /-/.) nb_ ]imnm i jlipc^cha
nb_ m_lpc]_m il nbcm [al__g_hn q_l_ chmcahc c][hn [h^ q_l_ ch]fo^_^ qcnbch N_m_[l]b [h^ _p_fijg_hn ch nb_
?ihmifc^[n_^ On[n_g_hn i Kj_l[ncihm+ N_]olmcih ]igjf_n_^ cnm j_l ilg[h]_ i fca[ncih m_lpc]_m ch /-/0+

1KKP PVUHS AL LU L 4P SV L

N_p_ho_m lig nqi ]omnig_lm _r]__^_^ .-" i nin[f l_p_ho_m [h^ nbim_ nqi ]omnig_lm l_jl_m_hn jlcg[lcfs [ff i
N_]olmcih m ij_l[ncha l_p_ho_ ^olcha nb_ s_[lm _h^_^ _]_g _l 0.) /-/0 [h^ /-//+ N_p_ho_m lig ih_ ]omnig_l
_r]__^_^ .-" i nin[f l_p_ho_m [h^ nb[n ih_ ]omnig_l l_jl_m_hn_^ [ff i N_]olmcih m ij_l[ncha l_p_ho_ ^olcha nb_
s_[l _h^_^ _]_g _l 0.) /-/.+

K nb_ l_p_ho_ l_]iahct_^ ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/0) jlcg[lcfs [ff i cn q[m ch]fo^_^ ch nb_
oh_[lh_^ l_p_ho_ [f[h]_ [m i _]_g _l 0.) /-//+ K nb_ l_p_ho_ l_]iahct_^ ^olcha nb_ s_[l _h^_^ _]_g _l
0.) /-//) .-+- gcffcih q[m ch]fo^_^ ch nb_ oh_[lh_^ l_p_ho_ [f[h]_ [m i _]_g _l 0.) /-/.+ N_p_ho_
l_]iahct_^ q[m lig oj lihn j[sg_hnm l_]_cp_^ [n nb_ ch]_jncih i nb_ l_f[n_^ ]ihnl[]nm) qbc]b ^_]l_[m_^ nb_ chcnc[f
oh_[lh_^ l_p_ho_ l_]iahct_^+ =m i _]_g _l 0.) /-/0) nb_ ?igj[hs b[^ 6+5 gcffcih i ]imnm ch]oll_^ ni of cff [
]ihnl[]n ih cnm ?ihmifc^[n_^ >[f[h]_ Ob__n qcnbch Knb_l ]oll_hn [mm_nm+

Qh_[lh_^ l_p_ho_ q[m ]f[mmc c_^ [m mbiln*n_lg [h^ fiha*n_lg ih nb_ ?ihmifc^[n_^ >[f[h]_ Ob__nm [m_^ ih nb_
?igj[hs m _mncg[n_ i l_p_ho_ nb[n qcff _ l_]iahct_^ ^olcha nb_ h_rn nq_fp_ gihnbm+

DbgX )' IgbV &8TfXW 9b cXafTg ba

Eh =jlcf /-/.) nb_ >i[l^ i cl_]nilm [h^ nb_ mni]ebif^_lm i nb_ ?igj[hs [^ijn_^ nb_ /-/. Akocns Eh]_hncp_ Lf[h
%nb_ /-/. Lf[h&+ Qh^_l nb_ /-/. Lf[h) .3+/ gcffcih mb[l_m i ?f[mm = ]iggih mni]e q_l_ l_m_lp_^+ =^^cncih[ffs)
mb[l_m q_l_ l_m_lp_^ il [ff ionmn[h^cha [q[l^m oh^_l nb_ jl_pciom /-.3 Lf[h+ Pb_ ?igj[hs g[s al[hn mni]e
ijncihm) l_mnlc]n_^ mni]e ohcnm %NOQm&) mni]e [jjl_]c[ncih lcabnm) l_mnlc]n_^ mni]e [q[l^m [h^ inb_l ilgm i mni]e*
[m_^ ]igj_hm[ncih+

=m i _]_g _l 0.) /-/0) .-+6 gcffcih mb[l_m i ?f[mm = ]iggih mni]e q_l_ [p[cf[ f_ il al[hn+

Pb_ iffiqcha n[ f_ jl_m_hnm nb_ ]f[mmc c][ncih i mni]e* [m_^ ]igj_hm[ncih _rj_hm_ il _gjfis__m [h^ hih*
_gjfis__m qcnbch nb_ ?ihmifc^[n_^ On[n_g_hnm i Kj_l[ncihm7

OXTef XaWXW :XVX UXe , %
a g[bhfTaWf$ ) , ) )
?imn i l_p_ho_ 2)0/3 /)422
N_m_[l]b [h^ ^_p_fijg_hn /.)66/ .-)-32 1)51.
C_h_l[f [h^ [^gchcmnl[ncp_ /1)03. .1)-2/ 5)656
Pin[f 2.)346 /3)54/ .0)50-
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B V R W PVU

Oni]e ijncihm [l_ jlcg[lcfs al[hn_^ ni _r_]oncp_ f_[^_lm [n nb_ ?igj[hs) a_h_l[ffs p_mn ip_l iol s_[lm [h^ _rjcl_
hi f[n_l nb[h .- s_[lm lig nb_ ^[n_ i al[hn+ Oni]e ijncih []ncpcns ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/0 q[m
[m iffiqm7

a g[bhfTaWf XkVXcg f[TeX TaW cXe f[TeX T bhagf$ I[TeXf

MX Z[gXW&
7iXeTZX
;kXeV fX
Fe VX

MX Z[gXW&7iXeTZX
HX T a aZ 9bageTVghT_

B YX a lXTef$

7ZZeXZTgX
age af V
LT_hX

Konmn[h^cha [m i _]_g _l 0.) /-// .3).21)6/1 2+.- 4+2 34)664
Cl[hn_^ 2)-50)/35 3+/0
?[h]_ff_^ %.)13-)2.4& 5+34
Ar_l]cm_^ %1)5/-)-25& /+/- 0/)3/.
Konmn[h^cha [m i _]_g _l 0.) /-/0 .1)624)3.4 3+.0 4+- 4/)1.3
Ar_l]cm[ f_ [m i _]_g _l 0.) /-/0 6)511)51. 2+-4 3+0 26).11

Pb_ [cl p[fo_ i ijncihm al[hn_^ ni _gjfis__m cm ][f]of[n_^ ih nb_ al[hn ^[n_ omcha nb_ >f[]e*O]bif_m ijncih
p[fo[ncih gi^_f+ Pb_ q_cabn_^*[p_l[a_ al[hn*^[n_ [cl p[fo_m i mni]e ijncihm al[hn_^ ^olcha nb_ s_[lm _h^_^
_]_g _l 0.) /-/0) /-// [h^ /-/. q_l_ 2+31) 3+24 [h^ 4+33) l_mj_]ncp_fs+

Pb_ iffiqcha q_cabn_^*[p_l[a_ [mmogjncihm q_l_ om_^ ni ][f]of[n_ nb_ al[hn*^[n_ [cl p[fo_ i mni]e ijncihm7

OXTef XaWXW :XVX UXe , %
) , ) )

Arj_]n_^ n_lg %ch s_[lm& 2+5 3+/ 3+0
Arj_]n_^ pif[ncfcns 33" 30" 32"
Arj_]n_^ ^cpc^_h^ sc_f^
Ncme* l__ chn_l_mn l[n_ 0+3" .+6" .+."

=m i _]_g _l 0.) /-/0) 0/+3 gcffcih i ohl_]iahct_^ ]igj_hm[ncih ]imn l_f[n_^ ni mni]e ijncihm cm _rj_]n_^ ni
_ l_]iahct_^ [m _rj_hm_ ip_l [jjlircg[n_fs nb_ h_rn nqi s_[lm+

ABD

Akocns [q[l^m al[hn_^ ni _gjfis__m jlcg[lcfs ]ihmcmn i NOQm [h^ a_h_l[ffs p_mn ip_l iol s_[lm+ Pb_ q_cabn_^*
[p_l[a_ al[hn*^[n_ [cl p[fo_ i NOQm a_h_l[ffs cm ^_n_lgch_^ [m_^ ih nb_ hog _l i ohcnm al[hn_^ [h^ nb_ koin_^
jlc]_ i N_]olmcih m ]iggih mni]e ih nb_ ^[n_ i al[hn+

Pb_ iffiqcha n[ f_ mogg[lct_m N_]olmcih m NOQ []ncpcns ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/07

IgbV ha gf
MX Z[gXW&TiXeTZX
ZeTag WTgX YT e iT_hX

Konmn[h^cha [m i _]_g _l 0.) /-// 3)561)2/2 5+.4
Cl[hn_^ .1)00/)/.3 5+3.
R_mn_^ %0)052)530& 5+2/
Bil _cn_^ %/)3.4)..1& 5+/6
Konmn[h^cha [m i _]_g _l 0.) /-/0 .2)//0)431 5+06

Pb_ [cl g[le_n p[fo_ i NOQm p_mn_^ q[m /3+6 gcffcih ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/0+ =m i
_]_g _l 0.) /-/0) ..6+2 gcffcih i ohl_]iahct_^ ]igj_hm[ncih ]imn l_f[n_^ ni NOQm cm _rj_]n_^ ni _

l_]iahct_^ [m _rj_hm_ ip_l [jjlircg[n_fs nb_ h_rn nbl__ s_[lm+
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DbgX ' ; c_blXX UXaXY g c_Taf

Pb_ ?igj[hs g[chn[chm ^_ ch_^ ]ihnlc oncih _h_ cn jf[hm il cnm _fcac f_ _gjfis__m+ Pb_ jf[hm a_h_l[ffs [ffiqm
_gjfis__m ni g[e_ ]ihnlc oncihm oj ni [ mj_]c c_^ j_l]_hn[a_ i nb_cl ]igj_hm[ncih+ Pb_ ?igj[hs a_h_l[ffs
]ihnlc on_m oj ni 1" i _gjfis__ [m_ m[f[ls) s g[n]bcha .--" i nb_ clmn 1" i [hho[f [m_ m[f[ls ]ihnlc on_^
s _[]b _gjfis__+ =^^cncih[ffs) nb_ ?igj[hs a_h_l[ffs ]ihnlc on_m [ ]_ln[ch [giohn ni nb_ ^_ ch_^ ]ihnlc oncih

jf[hm il _gjfis__m nb[n qile_^ [n nb_ ?igj[hs ^olcha nb_ s_[l+ Agjfis_l _rj_hm_m q_l_ 0+5 gcffcih) 0+3
gcffcih [h^ /+. gcffcih ^olcha nb_ s_[lm _h^_^ _]_g _l 0.) /-/0) /-// [h^ /-/.) l_mj_]ncp_fs+

DbgX ' aVb X JTkXf

Pb_ jlipcmcih il ch]ig_ n[r_m ]ihmcmn_^ i nb_ iffiqcha ]igjih_hnm %[ff ^_ _ll_^&7

OXTef XaWXW :XVX UXe , %
a g[bhfTaWf$ ) , ) )

B_^_l[f %5/)4-4& %3.)//2& %14).05&
On[n_ %21)301& %0).55& 351
Bil_cah %1)231& %14.& %.16&
?b[ha_ ch p[fo[ncih [ffiq[h]_ .04)510 31)551 13)3-0
Pin[f n[r _h_ cn %1)-3/&

Pb_ ?igj[hs m _ _]ncp_ n[r l[n_ i ." ^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/0 [h^ -" ^olcha nb_ s_[lm _h^_^
_]_g _l 0.) /-// [h^ /-/. ^c _lm lig nb_ mn[nonils Q+O+ _^_l[f l[n_ [m iffiqm7

OXTef XaWXW :XVX UXe , %
) , ) )

On[nonils n[r l[n_ /.+- " /.+- " /.+- "
N# ]l_^cn a_h_l[ncih 0+. " 0+4 " 0+/ "
Kljb[h ^loa ]l_^cn a_h_l[ncih /+. " .+. " .+. "
On[n_ n[r_m .3+1 " " "
Oni]e [m_^ ]igj_hm[ncih %-+.&" -+5 " -+3 "
Qh]_ln[ch n[r jimcncihm %-+5&" %-+0&" %-+1&"
Knb_l .+- " %-+5&" %-+/&"
?b[ha_ ch p[fo[ncih [ffiq[h]_ %1.+2&" %/2+2&" %/2+0&"
A _]ncp_ n[r l[n_ .+/ " " "
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Ocahc c][hn ]igjih_hnm i ^_ _ll_^ n[r [mm_nm [h^ fc[ cfcnc_m q_l_ [m iffiqm7

:XVX UXe , %
a g[bhfTaWf$ ) , )
:XYXeeXW gTk TffXgf
J_n ij_l[ncha fimm ][lls ilq[l^m ..4)544 56)62.
N_m_[l]b [h^ ^_p_fijg_hn ][jcn[fct[ncih .-2)2-0 06)-62
P[r ]l_^cn ][lls ilq[l^m 2-)/60 0-)632
Qh_[lh_^ l_p_ho_ /0)--4
H_[m_ fc[ cfcnc_m .0)/-5 ..)11/
N_m_lp_m [h^ []]lo[fm 1)411 0)3//
Oni]e* [m_^ ]igj_hm[ncih 2)-5- /)/0.
_ chcn_ fcp_^ chn[hac f_m 636

Knb_l 152 100
Climm ^_ _ll_^ n[r [mm_nm 0/-).64 .45)4-5
R[fo[ncih [ffiq[h]_ %0-1)3.5& %.33)442&
J_n ^_ _ll_^ n[r [mm_n .2)246 ..)600
:XYXeeXW gTk _ TU _ g Xf
Ncabn*i *om_ [mm_nm %5)61/& %6)65/&
_ chcn_ fcp_^ chn[hac f_m %2)/4/&
_jl_]c[ f_ [mm_nm %/)4-1& %.)62.&
_ _ll_^ n[r fc[ cfcnc_m %.3)6.5& %..)600&

J_n ^_ _ll_^ n[r fc[ cfcns %.)006&

Ocahc c][hn do^ag_hn cm l_kocl_^ ch ^_n_lgchcha nb_ ?igj[hs m jlipcmcih il ch]ig_ n[r_m) l_]il^cha p[fo[ncih
[ffiq[h]_m [a[chmn ^_ _ll_^ n[r [mm_nm [h^ _p[fo[ncha nb_ ?igj[hs m oh]_ln[ch n[r jimcncihm+ o_ ni h_n fimm_m
mch]_ ch]_jncih [h^ nb_ oh]_ln[chns i l_[fctcha nb_ ^_ _ll_^ n[r [mm_nm) nb_ ?igj[hs b[m [ off p[fo[ncih [ffiq[h]_
[a[chmn [ff _hncnc_m ch [ h_n ^_ _ll_^ n[r [mm_n jimcncih+ Pi nb_ _rn_hn nb[n nb_ ?igj[hs a_h_l[n_m jimcncp_ ch]ig_
[h^ _rj_]nm) qcnb l_[mih[ f_ ]_ln[chns) ni ]ihncho_ ni a_h_l[n_ jimcncp_ ch]ig_) nb_ ?igj[hs g[s l_f_[m_ [ff) il [
jilncih i ) nb_ p[fo[ncih [ffiq[h]_ ch [ onol_ j_lci^+ Pbcm l_f_[m_ qiof^ l_mofn ch nb_ l_]iahcncih i [ff) il [ jilncih
i ) nb_ ?igj[hs m ^_ _ll_^ n[r [mm_nm) l_mofncha ch [ ^_]l_[m_ ni ch]ig_ n[r _rj_hm_ il nb_ j_lci^ mo]b l_f_[m_ cm
g[^_+ =m i _]_g _l 0.) /-/0 [h^ /-//) nb_ ?igj[hs m p[fo[ncih [ffiq[h]_ q[m 0-1+3 gcffcih [h^ .33+5
gcffcih) l_mj_]ncp_fs) qbc]b ch]l_[m_^ s [jjlircg[n_fs .04+5 gcffcih [h^ 31+4 gcffcih ^olcha nb_ s_[lm _h^_^
_]_g _l 0.) /-/0 [h^ /-//) l_mj_]ncp_fs+

J_n ij_l[ncha fimm_m %JKHm& [h^ n[r ]l_^cn ][lls* ilq[l^m [l_ mo d_]n ni l_pc_q [h^ jimmc f_ [^domng_hn s nb_
Ehn_lh[f N_p_ho_ O_lpc]_ % ENO & [h^ g[s _]ig_ mo d_]n ni [hho[f fcgcn[ncih ^o_ ni iqh_lmbcj ]b[ha_m nb[n b[p_
i]]oll_^ jl_pciomfs il nb[n ]iof^ i]]ol ch nb_ onol_ oh^_l O_]ncih 05/ i nb_ Ehn_lh[f N_p_ho_ ?i^_) [m [g_h^_^
[h^ mcgcf[l mn[n_ jlipcmcihm+ Pb_m_ iqh_lmbcj ]b[ha_m g[s fcgcn nb_ [giohn i ][lls ilq[l^m nb[n ][h _ oncfct_^
[hho[ffs ni i m_n onol_ n[r[ f_ ch]ig_+ Eh a_h_l[f) [h iqh_lmbcj ]b[ha_) [m ^_ ch_^ s O_]ncih 05/) l_mofnm lig
nl[hm[]ncihm ch]l_[mcha nb_ iqh_lmbcj i ]_ln[ch mb[l_bif^_lm il jo fc] aliojm ch nb_ mni]e i [ ]iljil[ncih s gil_
nb[h 2-" ip_l [ nbl__*s_[l j_lci^+ Pb_ ?igj[hs cm ]ih^o]ncha [ mno^s ni [mm_mm qb_nb_l [ ]b[ha_ i iqh_lmbcj
b[m i]]oll_^ il qb_nb_l nb_l_ b[p_ __h gofncjf_ iqh_lmbcj ]b[ha_m mch]_ ch]_jncih+ E nb_ ?igj[hs b[m
_rj_lc_h]_^ [ ]b[ha_ i iqh_lmbcj) [m ^_ ch_^ s O_]ncih 05/) [n [hs ncg_ mch]_ ch]_jncih) oncfct[ncih i nb_ h_n
ij_l[ncha fimm ][lls ilq[l^m il l_m_[l]b [h^ ^_p_fijg_hn n[r ]l_^cn ][lls ilq[l^m qiof^ _ mo d_]n ni [h [hho[f
fcgcn[ncih oh^_l O_]ncih 05/) qbc]b cm ^_n_lgch_^ s clmn gofncjfscha nb_ p[fo_ i nb_ ?igj[hs m mni]e [n nb_ ncg_ i
nb_ iqh_lmbcj ]b[ha_ s nb_ [jjfc][ f_ fiha*n_lg n[r*_r_gjn l[n_ [h^ nb_h ]iof^ _ mo d_]n ni [^^cncih[f
[^domng_hnm) [m l_kocl_^+ =hs fcgcn[ncih g[s l_mofn ch _rjcl[ncih i [ jilncih i nb_ h_n ij_l[ncha fimm ][lls ilq[l^m
il l_m_[l]b [h^ ^_p_fijg_hn n[r ]l_^cn ][lls ilq[l^m _ il_ oncfct[ncih+ Bolnb_l) ohncf [ mno^s cm ]igjf_n_^ [h^ [hs
fcgcn[ncih cm ehiqh) hi [giohnm [l_ _cha jl_m_hn_^ [m [h oh]_ln[ch n[r jimcncih+

=m i _]_g _l 0.) /-/0 [h^ /-//) nb_ ?igj[hs b[^ _^_l[f JKH ][lls ilq[l^m i 1./+- gcffcih [h^ 1.1+1
gcffcih) l_mj_]ncp_fs) [p[cf[ f_ ni l_^o]_ n[r[ f_ ch]ig_) i qbc]b .5+3 gcffcih _rjcl_ _achhcha /-03 [h^ 060+1
gcffcih ^i hin _rjcl_+ Pb_ ?igj[hs b[^ mn[n_ JKH ][lls ilq[l^m i 065+3 gcffcih [h^ 3.+2 gcffcih [m i
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_]_g _l 0.) /-/0 [h^ /-//) l_mj_]ncp_fs) [p[cf[ f_ ni l_^o]_ onol_ mn[n_ n[r[ f_ ch]ig_) i qbc]b 001+- gcffcih
_rjcl_ _achhcha /-0. [h^ 31+3 gcffcih ^i hin _rjcl_+ Pb_ ?igj[hs b[^ il_cah JKH ][lls ilq[l^m i .6+2
gcffcih [m i _]_g _l 0.) /-/0) [p[cf[ f_ ni l_^o]_ onol_ il_cah n[r[ f_ ch]ig_) qbc]b _rjcl_ _achhcha ch /-0/+

=m i _]_g _l 0.) /-/0) nb_ ?igj[hs [fmi b[^ _^_l[f [h^ mn[n_ l_m_[l]b [h^ ^_p_fijg_hn ]l_^cn ][lls ilq[l^m
i 0-+0 gcffcih [h^ 3+6 gcffcih l_mj_]ncp_fs+ =m i _]_g _l 0.) /-//) nb_ ?igj[hs b[^ _^_l[f [h^ mn[n_
l_m_[l]b [h^ ^_p_fijg_hn ]l_^cn ][lls ilq[l^m i /.+0 gcffcih [h^ 2+3 gcffcih) l_mj_]ncp_fs+ Pb_ _^_l[f l_m_[l]b
[h^ ^_p_fijg_hn ]l_^cn ][lls ilq[l^m _rjcl_ _achhcha ch /-03 [h^ nb_ mn[n_ ]l_^cn ][lls ilq[l^m _rjcl_ _achhcha
ch /-0-+ Pb_ ?igj[hs [fmi b[^ _^_l[f Kljb[h loa ]l_^cnm i .4+6 gcffcih [h^ 3+5 gcffcih [m i _]_g _l 0.)
/-/0 [h^ /-//) l_mj_]ncp_fs) qbc]b qcff _ach _rjclcha ch /-06+

N_m_lp_m il oh]_ln[ch n[r jimcncihm [a[chmn nb_ ]l_^cn ][lls ilq[l^m q_l_ [m iffiqm7

:XVX UXe , %
a g[bhfTaWf$ ) , )

>[f[h]_ [n nb_ _achhcha i nb_ j_lci^ /)43/ .)611
Eh]l_[m_m il jimcncihm n[e_h ch ]oll_hn s_[l .)4/3 5.5
Eh]l_[m_ il jimcncihm n[e_h ch jlcil s_[l 6/6
>[f[h]_ [n nb_ _h^ i nb_ j_lci^ 2)1.4 /)43/

Pb_ ?igj[hs l_]iahct_m _h_ cnm i oh]_ln[ch n[r jimcncihm c cn cm gil_ fce_fs nb[h hin nb[n mo]b jimcncihm qcff _
momn[ch_^ ojih _r[gch[ncih [m_^ mif_fs ih nb_cl n_]bhc][f g_lcnm) [m nb_ f[la_mn [giohn i _h_ cn nb[n cm gil_
fce_fs nb[h hin ni _ l_[fct_^ ojih nb_ ofncg[n_ m_nnf_g_hn+ En cm nb_ ?igj[hs m jifc]s ni ch]fo^_ j_h[fnc_m [h^
chn_l_mn _rj_hm_ l_f[n_^ ni ch]ig_ n[r_m [m [ ]igjih_hn i Knb_l ch]ig_ %fimm&) h_n [m h_]_mm[ls+

Pb_ ?igj[hs cf_m ch]ig_ n[r l_nolhm ch nb_ Qhcn_^ On[n_m) ?[h[^[) Qhcn_^ Gcha^ig) Qn[b) ?[fc ilhc[ [h^
I[mm[]bom_nnm+ Pb_ ?igj[hs cm hin ]oll_hnfs oh^_l _r[gch[ncih ch [hs i nb_m_ dolcm^c]ncihm+ Pb_ ?igj[hs cm
mo d_]n ni ch]ig_ n[r _r[gch[ncihm ih [ff _^_l[f l_nolhm mch]_ nb_ /-.3 n[r l_nolh+

DbgX ,' DXg Bbff FXe I[TeX

Bil nb_ s_[lm _h^_^ _]_g _l 0.) /-/0) /-// [h^ /-/.) N_]olmcih ][f]of[n_^ h_n fimm j_l mb[l_ i ?f[mm =) ?f[mm
> [h^ Ar]b[ha_[ f_ ]iggih mni]e omcha nb_ nqi*]f[mm g_nbi^+ >[mc] h_n fimm j_l mb[l_ cm ]igjon_^ omcha nb_
q_cabn_^*[p_l[a_ hog _l i mb[l_m ionmn[h^cha ^olcha nb_ j_lci^+ cfon_^ h_n fimm j_l mb[l_ cm ]igjon_^ omcha nb_
q_cabn_^*[p_l[a_ hog _l i mb[l_m [h^ nb_ _ _]n i jin_hnc[ffs ^cfoncp_ m_]olcnc_m ionmn[h^cha ^olcha nb_ j_lci^+
Lin_hnc[ffs ^cfoncp_ m_]olcnc_m ]ihmcmn i mni]e ijncihm [h^ inb_l ]ihncha_hnfs cmmo[ f_ mb[l_m+ Bil j_lci^m jl_m_hn_^
ch qbc]b nb_ ?igj[hs l_jilnm [ h_n fimm) [ff jin_hnc[ffs ^cfoncp_ mb[l_m [l_ [hnc*^cfoncp_ [h^ [m mo]b [l_ _r]fo^_^
lig nb_ ][f]of[ncih+ Bil nb_ s_[lm _h^_^ _]_g _l 0.) /-/0) /-// [h^ /-/.) nb_ ?igj[hs l_jiln_^ [ h_n fimm
[h^ nb_l_ il_ [mc] [h^ ^cfon_^ fimm j_l mb[l_ q_l_ nb_ m[g_+

Pb_ lcabnm) ch]fo^cha nb_ fckoc^[ncih [h^ ^cpc^_h^ lcabnm) i nb_ bif^_lm i nb_ ?igj[hs m ?f[mm =) ?f[mm > [h^
Ar]b[ha_[ f_ ]iggih mni]e [h^ nb_ Ar]b[ha_[ f_ ]iggih mb[l_m [l_ c^_hnc][f) _r]_jn qcnb l_mj_]n ni pincha+ =m
[ l_mofn) nb_ oh^cmnlc on_^ _[lhcham il _[]b j_lci^ [l_ [ffi][n_^ [m_^ ih nb_ ]ihnl[]no[f j[lnc]cj[ncih lcabnm i nb_
?f[mm = [h^ ?f[mm > ]iggih mni]e [h^ nb_ Ar]b[ha_[ f_ ]iggih mb[l_m [m c nb_ _[lhcham il nb_ j_lci^ b[^
__h ^cmnlc on_^+ =m nb_ fckoc^[ncih [h^ ^cpc^_h^ lcabnm [l_ c^_hnc][f) nb_ oh^cmnlc on_^ _[lhcham [l_ [ffi][n_^ ih [

jlijilncih[n_ [mcm [h^ nb_ l_mofncha [giohn j_l mb[l_ il ?f[mm =) ?f[mm > [h^ Ar]b[ha_[ f_ ]iggih mni]e q[m
nb_ m[g_ ^olcha nb_ s_[lm _h^_^ _]_g _l 0.) /-/0) /-// [h^ /-/.+
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Pb_ iffiqcha n[ f_m m_n ilnb nb_ ]igjon[ncih i [mc] [h^ ^cfon_^ h_n fimm j_l mb[l_ i ?f[mm =) ?f[mm > [h^
Ar]b[ha_[ f_ ]iggih mni]e ^olcha /-/0) /-// [h^ /-/.7

OXTef XaWXW :XVX UXe , %
a g[bhfTaWf% XkVXcg f[TeX T bhagf$ ) , ) )
Jog_l[nil7
J_n fimm %0/5)-33& %/06)143& %.53)146&
_higch[nil7
S_cabn_^ [p_l[a_ ]iggih mb[l_m ionmn[h^cha /-4)520)4-/ .42)204)154 ./2)015)..-

J_n fimm j_l mb[l_) [mc] [h^ ^cfon_^ %.+25& %.+03& %.+16&

Pb_ ?igj[hs _r]fo^_^ nb_ iffiqcha jin_hnc[f ]iggih mb[l_m lig nb_ ]igjon[ncih i ^cfon_^ h_n fimm j_l mb[l_
il nb_ j_lci^m ch^c][n_^ _][om_ ch]fo^cha nb_g qiof^ b[p_ b[^ [h [hnc*^cfoncp_ _ _]n7

OXTef XaWXW :XVX UXe , %
) , ) )

Oni]e [m_^ ]igj_hm[ncih 6)515).1. .-)633)32. .2)05.)/.-
P_gjom [al__g_hn .)-40)501
?ihp_lnc f_ jl_ _ll_^ mni]e 01)3.2)56-
S[ll[hnm .2.)412
Pin[f .-)6/.)642 .-)633)32. 2-).15)512

DbgX -' T e LT_hX CXTfheX Xagf

Pb_ [cl p[fo_ bc_l[l]bs ]ihmcmnm i nb_ iffiqcha nbl__ f_p_fm7

§ H_p_f . R[fo[ncihm [m_^ ih oh[^domn_^ koin_^ jlc]_m ch []ncp_ g[le_nm il c^_hnc][f [mm_nm nb[n nb_
]igj[hs b[m nb_ [ cfcns ni []]_mm8

§ H_p_f / R[fo[ncihm [m_^ ih koin_^ jlc]_m il mcgcf[l chmnlog_hnm ch []ncp_ g[le_nm) koin_^ jlc]_m il
c^_hnc][f il mcgcf[l chmnlog_hnm ch g[le_nm nb[n [l_ hin []ncp_ [h^ gi^_f* [m_^ p[fo[ncihm ch qbc]b [ff
mcahc c][hn chjonm [l_ i m_lp[ f_ ch nb_ g[le_n8 [h^

§ H_p_f 0 R[fo[ncihm omcha mcahc c][hn chjonm nb[n [l_ ohi m_lp[ f_ ch nb_ g[le_n [h^ ch]fo^_ nb_ om_ i
do^ag_hn s nb_ ]igj[hs$m g[h[a_g_hn [ ion nb_ [mmogjncihm g[le_n j[lnc]cj[hnm qiof^ om_ ch jlc]cha
nb_ [mm_n il fc[ cfcns+

Pb_ iffiqcha n[ f_m mogg[lct_ nb_ ?igj[hs m [mm_nm [h^ fc[ cfcnc_m nb[n [l_ g_[mol_^ [n [cl p[fo_ ih [ l_]ollcha
[mcm7

8Tf f bY YT e iT_hX XTfheX Xag

a g[bhfTaWf$ :XVX UXe , % ) , BXiX_ BXiX_ BXiX_ ,
7ffXgf
?[mb _kocp[f_hnm7

Iih_s g[le_n oh^m 0//)320 0//)320
N_mnlc]n_^ ][mb 6)53- 6)53-
Pin[f [mm_nm 00/)2.0 00/)2.0
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8Tf f bY YT e iT_hX XTfheX Xag

a g[bhfTaWf$ :XVX UXe , % ) BXiX_ BXiX_ BXiX_ ,
7ffXgf
?[mb _kocp[f_hnm7

Iih_s g[le_n oh^m 1-1)3.0 1-1)3.0
N_mnlc]n_^ ][mb 6)/-- 6)/--
Pin[f [mm_nm 1.0)5.0 1.0)5.0

Eh [^^cncih ni nb_ ch[h]c[f chmnlog_hnm nb[n [l_ l_]iahct_^ [n [cl p[fo_ ih nb_ ?ihmifc^[n_^ >[f[h]_ Ob__n) nb_
?igj[hs b[m ]_ln[ch ch[h]c[f chmnlog_hnm nb[n [l_ l_]iahct_^ [n [gilnct_^ ]imn il mig_ [mcm inb_l nb[h [cl
p[fo_+ Pb_ ][llscha [giohn i nb_m_ chmnlog_hnm [l_ ]ihmc^_l_^ ni _ l_jl_m_hn[ncp_ i nb_cl [jjlircg[n_ [cl
p[fo_m+

Pb_ iffiqcha n[ f_m mogg[lct_ nb_ ?igj[hs m ch[h]c[f chmnlog_hnm nb[n [l_ hin g_[mol_^ [n [cl p[fo_7

8bb iT_hXf T e iT_hXf
a g[bhfTaWf$ :XVX UXe , % ) , :XVX UXe , % ) :XVX UXe , % ) , :XVX UXe , % )
B TU _ g Xf
?oll_hn jilncih i hin_m
j[s[ f_ 1. 64 1. 64
Jin_m j[s[ f_) h_n i ]oll_hn
jilncih .).-. 203 .).-. 203
Pin[f fc[ cfcnc_m .).1/ 300 .).1/ 300

DbgX .' IhUfXdhXag ;iXagf

Eh F[ho[ls /-/1) nb_ ?igj[hs _hn_l_^ chni [ f_[m_ [al__g_hn il i c]_ mj[]_ qcnb [jjlircg[n_fs 3)46/ mko[l_
__n %nb_ Hih^ih H_[m_ &+ Pb_ Hih^ih H_[m_ n_lg cm cp_ s_[lm+ Pb_ f_[m_ ch]fo^_m jlipcmcihm il _m][f[ncha l_hn
j[sg_hnm+ Pin[f cr_^ f_[m_ j[sg_hnm [l_ _rj_]n_^ ni _ [jjlircg[n_fs 4+6 gcffcih) [^^cncih[ffs nb_l_ qcff _
p[lc[ f_ _rj_hm_m ch]fo^cha ocf^cha m_lpc]_m ]b[la_m l_f[n_^ ni nb_ f_[m_+
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gX 2' 9[TaZXf a TaW : fTZeXX Xagf j g[ 7VVbhagTagf'

Jih_+

gX 27' 9bageb_f TaW FebVXWheXf'

Pb_ ?igj[hs b[m _mn[ fcmb_^ ^cm]fimol_ ]ihnlifm [h^ jli]_^ol_m %[m ^_ ch_^ ch Nof_m .0[*.2%_& [h^ .2^*.2%_&
oh^_l nb_ O_]olcnc_m Ar]b[ha_ =]n i .601) [m [g_h^_^ %nb_ Ar]b[ha_ =]n& ^_mcah_^ ni _hmol_ nb[n ch ilg[ncih
l_kocl_^ ni _ ^cm]fim_^ ch nb_ l_jilnm nb[n nb_ ?igj[hs cf_m il mo gcnm oh^_l nb_ Ar]b[ha_ =]n cm l_]il^_^)
jli]_mm_^) mogg[lct_^ [h^ l_jiln_^ qcnbch nb_ ncg_ j_lci^m mj_]c c_^ ch nb_ OA? m lof_m [h^ ilgm [h^ cm
[]]ogof[n_^ [h^ ]iggohc][n_^ ni g[h[a_g_hn) ch]fo^cha nb_ jlch]cj[f _r_]oncp_ i c]_l %iol ?bc_ Ar_]oncp_
K c]_l& [h^ jlch]cj[f ch[h]c[f i c]_l %iol ?bc_ Bch[h]c[f K c]_l&) ni [ffiq ncg_fs ^_]cmcihm l_a[l^cha l_kocl_^
^cm]fimol_+ Eh [^^cncih) nb_ ^_mcah i ^cm]fimol_ ]ihnlifm [h^ jli]_^ol_m gomn l_ f_]n nb_ []n nb[n nb_l_ [l_ l_miol]_
]ihmnl[chnm [h^ nb[n g[h[a_g_hn cm l_kocl_^ ni [jjfs do^ag_hn ch _p[fo[ncha nb_ _h_ cnm i jimmc f_ ]ihnlifm [h^
jli]_^ol_m l_f[ncp_ ni nb_cl ]imnm+

HS H PVU VM 4P SV L 3VU VS HUK ? V LK L

Kol g[h[a_g_hn b[m _p[fo[n_^) qcnb nb_ j[lnc]cj[ncih i iol ?bc_ Ar_]oncp_ K c]_l [h^ ?bc_ Bch[h]c[f K c]_l) nb_
_ _]ncp_h_mm i iol ^cm]fimol_ ]ihnlifm [h^ jli]_^ol_m %[m ^_ ch_^ ch Nof_m .0[*.2%_& [h^ .2^*.2%_& oh^_l nb_
Ar]b[ha_ =]n& [m i nb_ _h^ i nb_ j_lci^ ]ip_l_^ s nbcm l_jiln+ I[h[a_g_hn l_]iahct_m nb[n [hs ]ihnlifm [h^
jli]_^ol_m) hi g[nn_l biq q_ff ^_mcah_^ [h^ ij_l[n_^) ][h jlipc^_ ihfs l_[mih[ f_ [mmol[h]_ i []bc_pcha nb_
^_mcl_^ ]ihnlif i d_]ncp_m [m g[h[a_g_hn h_]_mm[lcfs [jjfc_m cnm do^ag_hn ch _p[fo[ncha nb_ ]imn* _h_ cn
l_f[ncihmbcj i jimmc f_ ]ihnlifm [h^ jli]_^ol_m+ Kol ^cm]fimol_ ]ihnlifm [h^ jli]_^ol_m b[p_ __h ^_mcah_^ ni
jlipc^_ l_[mih[ f_ [mmol[h]_ i []bc_pcha nb_cl i d_]ncp_m+ >[m_^ ih nb[n _p[fo[ncih) iol ?bc_ Ar_]oncp_ K c]_l
[h^ ?bc_ Bch[h]c[f K c]_l b[p_ ]ih]fo^_^ nb[n) [m i _]_g _l 0.) /-/0) iol ^cm]fimol_ ]ihnlifm [h^ jli]_^ol_m
q_l_ ch_ _]ncp_ ^o_ ni nb_ g[n_lc[f q_[eh_mm ch chn_lh[f ]ihnlifm l_f[n_^ ni iol l_p_ho_ [h^ oh_[lh_^ l_p_ho_
jli]_mm ^_m]lc _^ _fiq+ Jinqcnbmn[h^cha nbcm g[n_lc[f q_[eh_mm) g[h[a_g_hn ]ih]fo^_^ nb[n nb_ ]ihmifc^[n_^
ch[h]c[f mn[n_g_hnm ch]fo^_^ ch nbcm l_jiln jl_m_hn [clfs) ch [ff g[n_lc[f l_mj_]nm) iol ch[h]c[f ]ih^cncih) l_mofnm i
ij_l[ncihm [h^ ][mb fiqm il nb_ j_lci^m ]ip_l_^ s nbcm l_jiln [h^ iol _rn_lh[f [o^cnilm b[p_ cmmo_^ [h
ohko[fc c_^ ijchcih ih iol ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm i [h^ il nb_ s_[l _h^_^ _]_g _l 0.) /-/0+

HUHNLTLU c 1UU HS ALWV VU 9U L UHS 3VU VS L 6PUHU PHS ALWV PUN

Kol g[h[a_g_hn cm l_mjihmc f_ il _mn[ fcmbcha [h^ g[chn[chcha [^_ko[n_ chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha)
%[m ^_ ch_^ ch Nof_ .0[*.2% & oh^_l nb_ Ar]b[ha_ =]n&+ Kol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha cm ^_mcah_^ ni
jlipc^_ l_[mih[ f_ [mmol[h]_ l_a[l^cha nb_ l_fc[ cfcns i ch[h]c[f l_jilncha [h^ nb_ jl_j[l[ncih i ch[h]c[f
mn[n_g_hnm il _rn_lh[f joljim_m ch []]il^[h]_ qcnb []]iohncha jlch]cjf_m a_h_l[ffs []]_jn_^ ch nb_ Qhcn_^ On[n_m
i =g_lc][ %Q+O+ C==L&+

>_][om_ i cnm chb_l_hn fcgcn[ncihm) chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha g[s hin jl_p_hn il ^_n_]n gcmmn[n_g_hnm+
=fmi) jlid_]ncihm i [hs _p[fo[ncih i _ _]ncp_h_mm ni onol_ j_lci^m [l_ mo d_]n ni nb_ lcme nb[n ]ihnlifm g[s
_]ig_ ch[^_ko[n_ _][om_ i ]b[ha_m ch ]ih^cncihm) il nb[n nb_ ^_al__ i ]igjfc[h]_ qcnb jifc]c_m g[s

^_n_lcil[n_+

I[h[a_g_hn j_l ilg_^ [h [mm_mmg_hn i nb_ _ _]ncp_h_mm i iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha [m i
_]_g _l 0.) /-/0+ Eh g[echa nbcm [mm_mmg_hn) g[h[a_g_hn om_^ nb_ l[g_qile ch Ehn_lh[f ?ihnlif*Ehn_al[n_^

Bl[g_qile %/-.0& cmmo_^ s nb_ ?iggcnn__ i Ojihmilcha Kla[hct[ncihm i nb_ Pl_[^q[s ?iggcmmcih+ S_ b[p_
_r]fo^_^ lig iol _p[fo[ncih i nb_ _ _]ncp_h_mm i iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha nb_ ]igj[hc_m
[]kocl_^ ch /-/0) qbc]b [l_ ch]fo^_^ ch nb_ _]_g _l 0.) /-/0 ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm+ Pin[f [mm_nm) nin[f
fc[ cfcnc_m [h^ nin[f h_n fimm q_l_ [jjlircg[n_fs .1") 0" [h^ 1" i N_]olmcih m ?ihmifc^[n_^ Bch[h]c[f On[n_g_hnm
il nb_ s_[l _h^_^ _]_g _l 0.) /-/0) l_mj_]ncp_fs+ >[m_^ ih nb[n [mm_mmg_hn oh^_l nb_ l[g_qile ch Ehn_lh[f
?ihnlif*Ehn_al[n_^ Bl[g_qile %/-.0&) g[h[a_g_hn c^_hnc c_^ [ g[n_lc[f q_[eh_mm ch chn_lh[f ]ihnlif ip_l ch[h]c[f
l_jilncha l_f[n_^ ni nb_ ij_l[ncha _ _]ncp_h_mm i g[h[a_g_hn l_pc_q ]ihnlifm ip_l nb_ _mncg[n_^ ]imnm [h^ ncg_ ni
]igjf_ncih [h^ ]ihnlifm ni p[fc^[n_ nb_ ]igjf_n_h_mm [h^ []]ol[]s i ch ilg[ncih jli^o]_^ s nb_ _hncns % ELA &
om_^ ni ][f]of[n_ l_p_ho_ [h^ oh_[lh_^ l_p_ho_ l_f[n_^ ni cnm fc]_hm_ [al__g_hn [m i _]_g _l 0.) /-/0+ Pbcm
l_mofn_^ ch hi l_pcmcihm ni iol jl_pciomfs*l_jiln_^ ch[h]c[f l_mofnm+
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Alhmn # Uioha HHL) [h ch^_j_h^_hn l_acmn_l_^ jo fc] []]iohncha clg) b[m [o^cn_^ nb_ _ _]ncp_h_mm i iol chn_lh[f
]ihnlifm ip_l ch[h]c[f l_jilncha [m i _]_g _l 0.) /-/0 [h^ b[m cmmo_^ [h [^p_lm_ l_jiln nb_l_ih [m mn[n_^ ch
nb_cl l_jiln qbc]b cm ch]fo^_^ b_l_ch ch L[ln EE En_g 5) Bch[h]c[f On[n_g_hnm [h^ Oojjf_g_hn[ls [n[+

ALTLKPH PVU VM H L PHS FLHRUL
=m ^cm]omm_^ [ ip_) nb_ g[n_lc[f q_[eh_mm l_f[n_^ ni nb_ ch_ _]ncp_ ]ihnlifm l_f[n_^ ni nb_ l_p_ho_ [h^ oh_[lh_^
l_p_ho_ jli]_mm q[m c^_hnc c_^ ch ]ihh_]ncih qcnb nb_ [o^cn i iol ch[h]c[f mn[n_g_hnm il nb_ s_[l _h^_^
_]_g _l 0.) /-/0+ S_ qcff n[e_ ]igjl_b_hmcp_ []ncihm ni l_g_^c[n_ nb_ g[n_lc[f q_[eh_mm ch chn_lh[f ]ihnlif

ip_l ch[h]c[f l_jilncha+ S_ [l_ ch nb_ jli]_mm i c^_hnc scha [ff cmmo_m ]ihnlc oncha ni nbcm g[n_lc[f q_[eh_mm [h^
^_p_fijcha [ l_g_^c[ncih jf[h+

3OHUNL PU 9U L UHS 3VU VS L 6PUHU PHS ALWV PUN

=m i _]_g _l 0.) /-/0) g[h[a_g_hn cm ch nb_ jli]_mm i chn_al[ncha nb_ chn_lh[f ]ihnlifm i nb_ []kocl_^
omch_mm_m chni N_]olmcih$m _rcmncha ij_l[ncihm [m j[ln i jf[hh_^ chn_al[ncih []ncpcnc_m+ Pb_l_ q_l_ hi inb_l

]b[ha_m ch ch[h]c[f l_jilncha %[m ^_ ch_^ ch Nof_m .0[*.2% & [h^ .2^*.2% & oh^_l nb_ Ar]b[ha_ =]n& nb[n i]]oll_^
^olcha nb_ s_[l _h^_^ _]_g _l 0.) /-/0 nb[n b[m g[n_lc[ffs [ _]n_^) il cm l_[mih[ fs fce_fs ni g[n_lc[ffs [ _]n)
iol chn_lh[f ]ihnlif ip_l ch[h]c[f l_jilncha) inb_l nb[h nb_ c^_hnc c][ncih i nb_ g[n_lc[f q_[eh_mm ^cm]omm_^ [ ip_+

gX 28' Eg[Xe aYbe Tg ba'

Kh _]_g _l /4) /-/0) ?blcmnijb_l Cc mih) ?bc_ Ar_]oncp_ K c]_l [h^ [ g_g _l i iol >i[l^ i cl_]nilm)
[^ijn_^ [ Nof_ .- 2*. nl[^cha [ll[ha_g_hn nb[n cm chn_h^_^ ni m[ncm s nb_ [ clg[ncp_ ^_ _hm_ i Nof_ .- 2*.%]& il
nb_ m[f_ i oj ni 3/-)-.2 mb[l_m i nb_ ?igj[hs m ?f[mm = ]iggih mni]e ohncf I[l]b 3) /-/2+

gX 29' : fV_bfheX HXZTeW aZ beX Za he fW Vg baf g[Tg FeXiXag afcXVg baf'

Jin [jjfc][ f_+
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F7HJ

gX )' : eXVgbef% ;kXVhg iX EYY VXef TaW 9becbeTgX =biXeaTaVX'

Pb_ ch ilg[ncih l_kocl_^ s nbcm En_g cm ch]iljil[n_^ b_l_ch s l_ _l_h]_ ni nb_ ch ilg[ncih nb[n qcff _ ]ihn[ch_^ ch
iol jlirs mn[n_g_hn l_f[n_^ ni nb_ /-/1 =hho[f I__ncha i Oni]ebif^_lm) qbc]b q_ chn_h^ ni cf_ qcnb nb_ O_]olcnc_m
[h^ Ar]b[ha_ ?iggcmmcih qcnbch ./- ^[sm i nb_ _h^ i iol cm][f s_[l+

gX ' ;kXVhg iX 9b cXafTg ba'

Pb_ ch ilg[ncih l_kocl_^ s nbcm En_g cm ch]iljil[n_^ b_l_ch s l_ _l_h]_ ni nb_ ch ilg[ncih nb[n qcff _ ]ihn[ch_^ ch
iol jlirs mn[n_g_hn l_f[n_^ ni nb_ /-/1 =hho[f I__ncha i Oni]ebif^_lm) qbc]b q_ chn_h^ ni cf_ qcnb nb_ O_]olcnc_m
[h^ Ar]b[ha_ ?iggcmmcih qcnbch ./- ^[sm i nb_ _h^ i iol cm][f s_[l+

gX ' IXVhe gl EjaXef[ c bY 9XegT a 8XaXY V T_ EjaXef TaW CTaTZX Xag TaW HX_TgXW IgbV [b_WXe
CTggXef'

Pb_ ch ilg[ncih l_kocl_^ s nbcm En_g cm ch]iljil[n_^ b_l_ch s l_ _l_h]_ ni nb_ ch ilg[ncih nb[n qcff _ ]ihn[ch_^ ch
iol jlirs mn[n_g_hn l_f[n_^ ni nb_ /-/1 =hho[f I__ncha i Oni]ebif^_lm) qbc]b q_ chn_h^ ni cf_ qcnb nb_ O_]olcnc_m
[h^ Ar]b[ha_ ?iggcmmcih qcnbch ./- ^[sm i nb_ _h^ i iol cm][f s_[l jolmo[hn+

gX ,' 9XegT a HX_Tg baf[ cf TaW HX_TgXW JeTafTVg baf TaW : eXVgbe aWXcXaWXaVX'

Pb_ ch ilg[ncih l_kocl_^ s nbcm En_g cm ch]iljil[n_^ b_l_ch s l_ _l_h]_ ni nb_ ch ilg[ncih nb[n qcff _ ]ihn[ch_^ ch
iol jlirs mn[n_g_hn l_f[n_^ ni nb_ /-/1 =hho[f I__ncha i Oni]ebif^_lm) qbc]b q_ chn_h^ ni cf_ qcnb nb_ O_]olcnc_m
[h^ Ar]b[ha_ ?iggcmmcih qcnbch ./- ^[sm i nb_ _h^ i iol cm][f s_[l+

gX -' Fe aV cT_ 7VVbhagTag XXf TaW IXei VXf'

Kol ch^_j_h^_hn jo fc] []]iohncha clg cm Alhmn # Uioha HHL) O[fn H[e_ ?cns) Qn[b) L?=K> =o^cnil E ---1/+

Pb_ ch ilg[ncih l_kocl_^ s nbcm En_g cm ch]iljil[n_^ b_l_ch s l_ _l_h]_ ni nb_ ch ilg[ncih nb[n qcff _ ]ihn[ch_^ ch
iol jlirs mn[n_g_hn l_f[n_^ ni nb_ /-/1 =hho[f I__ncha i Oni]ebif^_lm) qbc]b q_ chn_h^ ni cf_ qcnb nb_ O_]olcnc_m
[h^ Ar]b[ha_ ?iggcmmcih qcnbch ./- ^[sm i nb_ _h^ i iol cm][f s_[l+



F7HJ L
gX .' ;k[ U gf TaW aTaV T_ IgTgX Xag IV[XWh_Xf'

%[& i]og_hnm cf_^ [m j[ln i nbcm Bilg .-*G+

%.& Bch[h]c[f On[n_g_hnm7 O__ En_g 5) Bch[h]c[f On[n_g_hnm [h^ Oojjf_g_hn[ls [n[ il [ fcmn i ch[h]c[f
mn[n_g_hnm+

%/& Bch[h]c[f On[n_g_hn O]b_^of_m7 =ff m]b_^of_m igcnn_^ [l_ ch[jjfc][ f_ il nb_ ch ilg[ncih l_kocl_^ cm mbiqh
ch nb_ ]ihmifc^[n_^ ch[h]c[f mn[n_g_hnm il hin_m nb_l_ni+

%0& Arbc cnm N_kocl_^ s En_g 3-. i N_aof[ncih O*G7 Pb_ ch ilg[ncih ][ff_^ il s nbcm j[l[al[jb cm m_n ilnb ch
En_g .2% & _fiq+

% & Arbc cn Eh^_r7
aVbecbeTgXW Ul HXYXeXaVX

;k[ U g
ah UXe :XfVe cg ba be _X Db'

;k[ U g
Db' _ aZ :TgX

_XW (
hea f[XW
>XeXj g[

0+. =g_h^_^ [h^ N_mn[n_^ ?_lnc c][n_ i Eh]iljil[ncih i
N_]olmcih Lb[lg[]_onc][fm) Eh]+

5*G --.*1-0/0 0+. =jlcf /.) /-/.

0+/ =g_h^_^ [h^ N_mn[n_^ >sf[qm i N_]olmcih
Lb[lg[]_onc][fm) Eh]+

5*G --.*1-0/0 0+. F[ho[ls 0.)
/-/1

1+. Oj_]cg_h ?f[mm = ]iggih mni]e ]_lnc c][n_ i nb_
N_acmnl[hn+

O*.,= 000*/21243 1+/ =jlcf .2) /-/.

1+/ _m]lcjncih i O_]olcnc_m+ T
1+0 Ar]b[ha_[ f_ Ob[l_ Oojjiln =al__g_hn) ^[n_^ I[s

5) /-/0+
O*0=ON 000*/4//5. 1+/ I[s 0-) /-/0

1+1 N_acmnl[ncih Ncabnm =al__g_hn) ^[n_^ K]ni _l /1)
/-//) s [h^ [giha nb_ ?igj[hs [h^ nb_
Lol]b[m_lm+

5*G --.*1-0/0 .-+/ K]n+ /2) /-//

1+2 N_acmnl[ncih =al__g_hn) ^[n_^ I[s .3) /-/0) s [h^
[giha nb_ N_acmnl[hn) R[f_h]_ cm]ip_ls) Eh]+) [h^
]_ln[ch mb[l_bif^_lm i R[f_h]_ cm]ip_ls) Eh]+

O*0=ON 000*/4//5. 1+0 I[s 0-) /-/0

1+3 N_acmnl[ncih =al__g_hn) ^[n_^ I[s /2) /-/0) s [h^
[giha nb_ N_acmnl[hn) N_]olmcih ?[h[^[ Eh]+) [h^
]_ln[ch mb[l_bif^_lm i ?s]fc][ Eh]+

5*G --.*1-0/0 1+. Foh_ 6) /-/0

1+4 N_acmnl[ncih Ncabnm =al__g_hn) ^[n_^ Fofs ..) /-/0)
s [h^ [giha nb_ N_acmnl[hn [h^ JRE E=+

5*G --.*1-0/0 .-+/ Fofs ./) /-/0

.-+. Bilg i Eh^_ghc c][ncih =al__g_hn _nq__h nb_
N_acmnl[hn [h^ _[]b i cnm ^cl_]nilm [h^ _r_]oncp_
i c]_lm+

O*.,= 000*/21243 .-+. =jlcf .2) /-/.

.-+/( /-.3 Akocns Eh]_hncp_ Lf[h) [m [g_h^_^) [h^ ilgm
i [al__g_hn nb_l_oh^_l+

O*.,= 000*/21243 .-+/ =jlcf .2) /-/.

.-+0( /-/. Akocns Eh]_hncp_ Lf[h [h^ ilgm i [al__g_hnm
nb_l_oh^_l+

.-*G --.*1-0/0 .-+0 B_ lo[ls /4)
/-/0

.-+1( /-/. Agjfis__ Oni]e Lol]b[m_ Lf[h [h^ ilgm i
[al__g_hnm nb_l_oh^_l+

O*.,= 000*/21243 .-+1 =jlcf .2) /-/.

.-+2 ?s]fc][ Eh]+ O_]ih^ =g_h^_^ [h^ N_mn[n_^ Oni]e
Kjncih Lf[h+

O*5 000*/4//5/ 1+1 I[s 0-) /-/0

.-+3 R[f_h]_ cm]ip_ls Eh]+ Oni]e Kjncih Lf[h ^[n_^ =jlcf
.4) /-.5 [m [g_h^_^ [h^ l_mn[n_^ ih Jip_g _l .3)
/-/.+

O*5 000*/4/-/4 1+1 I[s .5) /-/0

.-+4 Ar_]oncp_ Eh]_hncp_ ?igj_hm[ncih Lf[h+ O*.,= 000*/21243 .-+/- =jlcf .2) /-/.
.-+5( ?AK ?b[ha_ ch ?ihnlif [h^ O_p_l[h]_ Lifc]s O*.,= 000*/21243 .-+/. =jlcf .2) /-/.
.-+6( Ar_]oncp_ ?b[ha_ ch ?ihnlif [h^ O_p_l[h]_ Lf[h % il

_r_]oncp_m inb_l nb[h nb_ ?AK&+
O*.,= 000*/21243 .-+.- =jlcf .2) /-/.

.-+.-( Konmc^_ cl_]nil ?igj_hm[ncih Lifc]s+ O*.,= 000*/21243 .-+.. =jlcf .2) /-/.

.-+..( ?ih clg[nils Agjfisg_hn H_nn_l _nq__h nb_
N_acmnl[hn [h^ ?blcmnijb_l Cc mih) Lb+ +

O*.,= 000*/21243 .-+2 =jlcf .2) /-/.

.-+./( ?ih clg[nils Agjfisg_hn H_nn_l _nq__h nb_
N_acmnl[hn [h^ Pch[ I[llcinn H[lmih+

O*.,= 000*/21243 .-+4 =jlcf .2) /-/.



.-+.0( ?ih clg[nils Agjfisg_hn H_nn_l _nq__h nb_
N_acmnl[hn [h^ Ic]b[_f O_]il[+

O*.,= 000*/21243 .-+5 =jlcf .2) /-/.

.-+.1( Agjfisg_hn K _l H_nn_l) ^[n_^ I[s .6) /-/0)
_nq__h nb_ N_acmnl[hn [h^ l+ [pc^ I[oli) I+ +)
Lb+ +

.-*M --.*1-0/0 .-+. =oaomn 5) /-/0

.-+.2( ?ih clg[nils Agjfisg_hn H_nn_l _nq__h nb_
N_acmnl[hn [h^ Ob[ cko_ Rcl[hc+

O*.,= 000*/21243 .-+6 =jlcf .2) /-/.

.-+.3( Bilg i Ar]b[ha_ =al__g_hn [giha nb_ N_acmnl[hn)
?blcmnijb_l Cc mih) Lb+ +) [h^ _hncnc_m [ cfc[n_^ qcnb
l+ Cc mih+

O*.,= 000*/21243 .-+// =jlcf .2) /-/.

.-+.4( Bilg i Akocns Ar]b[ha_ Ncabn =al__g_hn [giha
nb_ N_acmnl[hn) ?blcmnijb_l Cc mih) Lb+ +) [h^
_hncnc_m [ cfc[n_^ qcnb l+ Cc mih+

O*.,= 000*/21243 .-+/0 =jlcf .2) /-/.

.-+.5 K c]_ H_[m_ s [h^ _nq__h R_mn[l C[n_q[s) HH?
[h^ N_acmnl[hn) ^[n_^ Jip_g _l .0) /-.4) [m
[g_h^_^ nblioab _]_g _l /-//+

.-*G --.*1-0/0 .-+5 B_ lo[ls /4)
/-/0

.-+.6 N_m_[l]b ?iff[ il[ncih [h^ Kjncih =al__g_hn s
[h^ _nq__h >[s_l =C [h^ nb_ N_acmnl[hn) ^[n_^
=oaomn /5) /-/-+

O*.,= 000*/21243 .-+.1 =jlcf .2) /-/.

.-+/- >[s_l ?iff[ il[ncih Arj[hmcih =al__g_hn) ^[n_^
_]_g _l .) /-/.+

.-*G --.*1-0/0 .-+.. I[l]b /0) /-//

.-+/. =g_h^_^ [h^ N_mn[n_^ N_m_[l]b ?iff[ il[ncih [h^
Kjncih =al__g_hn s [h^ _nq__h >[s_l =C [h^ nb_
N_acmnl[hn) ^[n_^ Jip_g _l 5) /-/0+

T

.-+// =g_h^_^ [h^ N_mn[n_^ Hc]_hm_ =al__g_hn _nq__h
nb_ N_acmnl[hn [h^ Qhcp_lmcns i Qn[b N_m_[l]b
Bioh^[ncih) ^[n_^ B_ lo[ls 6) /-.3+

O*.,= 000*/21243 .-+.2 =jlcf .2) /-/.

.-+/0 Ar]fomcp_ Hc]_hm_ =al__g_hn _nq__h Kbci On[n_
Ehhip[ncih Bioh^[ncih [h^ N_acmnl[hn) ^[n_^
_]_g _l /.) /-.5+

O*.,= 000*/21243 .-+.3 =jlcf .2) /-/.

.-+/1 Hc]_hm_ =al__g_hn s [h^ _nq__h P[e_^[
Lb[lg[]_onc][f ?igj[hs Hcgcn_^ [h^ N_acmnl[hn)
^[n_^ I[s .) /-/-+

O*.,= 000*/21243 .-+.4 =jlcf .2) /-/.

.-+/2 Ni]b_ ?iff[ il[ncih [h^ Hc]_hm_ =al__g_hn) ^[n_^
_]_g _l 2) /-/.+

.-*G --.*1-0/0 .-+/2 I[l]b /0) /-//

.-+/3 I[mn_l =al__g_hn _nq__h nb_ ?igj[hs [h^
P_gjom H[ m) Eh] ^[n_^ Jip_g _l 0) /-/0+

.-*M --.*1-0/0 .-+1 Jip_g _l 6)
/-/0

.-+/4Y Oni]e Lol]b[m_ =al__g_hn) ^[n_^ K]ni _l /1) /-//)
s [h^ [giha nb_ ?igj[hs [h^ nb_ Lol]b[m_lm+

5*G --.*1-0/0 .-+. K]n+ /2) /-//

.-+/5Y Oni]e Lol]b[m_ =al__g_hn) ^[n_^ Fofs ..) /-/0) s
[h^ [giha nb_ N_acmnl[hn [h^ JRE E=+

5*G --.*1-0/0 .-+. Fofs ./) /-/0

.-+/6Y Kj_h I[le_n O[f_m =al__g_hn ^[n_^ =oaomn 5) /-/0
s [h^ _nq__h nb_ N_acmnl[hn [h^ F_ _lc_m HH?+

.-*M --.*1-0/0 .-+3 =oaomn 5) /-/0

/.+. Hcmn i Oo mc^c[lc_m+ T
/0+. ?ihm_hn i Alhmn [h^ Uioha T
/1+. Liq_l i =nnilh_s %ch]fo^_^ ih mcah[nol_ j[a_ ni nbcm

=hho[f N_jiln ih Bilg .-*G&
T

0.+. ?_lnc c][ncih i Llch]cj[f Ar_]oncp_ K c]_l Lolmo[hn ni
Nof_m .0[*.1%[& [h^ .2^*.1%[& oh^_l nb_ O_]olcnc_m
Ar]b[ha_ =]n i .601) [m =^ijn_^ Lolmo[hn ni
O_]ncih 0-/ i nb_ O[l [h_m*Krf_s =]n i /--/+

T

0.+/ ?_lnc c][ncih i Llch]cj[f Bch[h]c[f K c]_l Lolmo[hn ni
Nof_m .0[*.1%[& [h^ .2^*.1%[& oh^_l nb_ O_]olcnc_m
Ar]b[ha_ =]n i .601) [m =^ijn_^ Lolmo[hn ni
O_]ncih 0-/ i nb_ O[l [h_m*Krf_s =]n i /--/+

T

0/+.' ?_lnc c][ncih i Llch]cj[f Ar_]oncp_ K c]_l [h^
Llch]cj[f Bch[h]c[f K c]_l Lolmo[hn ni .5 Q+O+?+
O_]ncih .02-) [m =^ijn_^ Lolmo[hn ni O_]ncih 6-3 i
nb_ O[l [h_m*Krf_s =]n i /--/+

T

64+. N_]olmcih Lb[lg[]_onc][fm) Eh]+ ?igj_hm[ncih
N_]ip_ls Lifc]s T

.-.+EJO T>NH Ehmn[h]_ i]og_hn T
.-.+O?D T>NH P[rihigs Arn_hmcih O]b_g[ i]og_hn T
.-.+?=H T>NH P[rihigs Arn_hmcih ?[f]of[ncih Hche [m_

i]og_hn T



.-.+ AB T>NH P[rihigs Arn_hmcih _ chcncih Hche [m_
i]og_hn T

.-.+H=> T>NH P[rihigs Arn_hmcih H[ _f Hche [m_
i]og_hn T

.-.+LNA T>NH P[rihigs Arn_hmcih Ll_m_hn[ncih Hche [m_
i]og_hn T

.-1 ?ip_l L[a_ Ehn_l[]ncp_ [n[ Bcf_ % ilg[nn_^ [m Ehfch_
T>NH [h^ ]ihn[ch_^ ch Arbc cn .-.&

T

( Eh^c][n_m [ g[h[a_g_hn ]ihnl[]n il ]igj_hm[nils jf[h+
 Lilncihm i nb_ _rbc cn) g[le_^ s l[]e_nm [h^ [mn_lcmem W'''X) b[p_ __h igcnn_^ _][om_ nb_ igcnn_^ ch ilg[ncih cm

hin g[n_lc[f [h^ %c& qiof^ fce_fs ][om_ ]igj_ncncp_ b[lg ni nb_ l_acmnl[hn c jo fc]fs ^cm]fim_^ il %cc& cm ch ilg[ncih nb[n
nb_ l_acmnl[hn nl_[nm [m jlcp[n_ il ]ih c^_hnc[f+

Y ?_ln[ch m]b_^of_m [h^ _rbc cnm b[p_ __h igcnn_^ jolmo[hn ni En_g 3-.%[&%2& i N_aof[ncih O*G+ = ]ijs i [hs
igcnn_^ m]b_^of_ [h^,il _rbc cn qcff _ olhcmb_^ ni nb_ OA? ojih l_ko_mn+

' Pb_ ]_lnc c][ncihm olhcmb_^ ch Arbc cn 0/+. b_l_ni [l_ ^__g_^ ni []]igj[hs nbcm =hho[f N_jiln ih Bilg .-*G [h^
qcff hin _ ^__g_^ cf_^ il joljim_m i O_]ncih .5 i nb_ O_]olcnc_m Ar]b[ha_ =]n i .601) [m [g_h^_^+ Oo]b
]_lnc c][ncihm qcff hin _ ^__g_^ ni _ ch]iljil[n_^ s l_ _l_h]_ chni [hs cfcham oh^_l nb_ O_]olcnc_m =]n i .600) [m
[g_h^_^) il nb_ O_]olcnc_m Ar]b[ha_ =]n i .601) [m [g_h^_^) _r]_jn ni nb_ _rn_hn nb[n nb_ N_acmnl[hn mj_]c c][ffs
ch]iljil[n_m cn s l_ _l_h]_+

gX /' be )&A Ih Tel'

Jih_



I =D7JKH;I

Lolmo[hn ni nb_ l_kocl_g_hnm i O_]ncih .0 il .2%^& i nb_ O_]olcnc_m =]n i .601) N_]olmcih Lb[lg[]_onc][fm Eh]+
b[m ^ofs ][om_^ nbcm l_jiln ni _ mcah_^ ih cnm _b[f s nb_ oh^_lmcah_^) nb_l_ohni ^ofs [onbilct_^) ch nb_ ?cns i
O[fn H[e_ ?cns) Qn[b) ih B_ lo[ls /6) /-/1+

NA?QNOEKJ LD=NI=?AQPE?=HO) EJ?+

>s7 ,m, ?blcmnijb_l Cc mih
?blcmnijb_l Cc mih

?bc_ Ar_]oncp_ K c]_l

FbjXe bY 7ggbeaXl

GJKS=HH LANOKJO >U PDAOA LNAOAJPO) nb[n _[]b j_lmih qbim_ mcah[nol_ [jj_[lm _fiq ]ihmncnon_m [h^
[jjichnm _[]b i ?blcmnijb_l Cc mih [h^ Ic]b[_f O_]il[ bcm il b_l nlo_ [h^ f[q of [nnilh_s*ch* []n [h^ [a_hn) qcnb
off jiq_l i mo mncnoncih) il bcg il b_l [h^ ch bcm il b_l h[g_) jf[]_ [h^ mn_[^) ch [hs [h^ [ff ][j[]cnc_m) ni mcah
[hs [h^ [ff [g_h^g_hnm ni nbcm =hho[f N_jiln ih Bilg .-*G) [h^ ni cf_ nb_ m[g_) qcnb [ff _rbc cnm nb_l_ni) [h^
inb_l ^i]og_hnm ch ]ihh_]ncih nb_l_qcnb) qcnb nb_ O_]olcnc_m [h^ Ar]b[ha_ ?iggcmmcih) al[hncha ohni m[c^
[nnilh_s*ch* []n [h^ [a_hn) off jiq_l [h^ [onbilcns ni ^i [h^ j_l ilg _[]b [h^ _p_ls []n [h^ nbcha l_kocmcn_ [h^
h_]_mm[ls ni _ ^ih_ ch ]ihh_]ncih nb_l_qcnb) [m offs ni [ff chn_hnm [h^ joljim_m [m b_ gcabn il ]iof^ ^i ch j_lmih)
b_l_ s l[nc scha [h^ ]ih clgcha [ff nb[n m[c^ [nnilh_s*ch* []n [h^ [a_hn) il bcm mo mncnon_m il mo mncnon_) g[s f[q offs
^i il ][om_ ni _ ^ih_ s pclno_ b_l_i +

EJ SEPJAOO SDANAKB) _[]b i nb_ oh^_lmcah_^ b[m _r_]on_^ nbcm Liq_l i =nnilh_s [m i nb_ ^[n_ ch^c][n_^
ijjimcn_ bcm,b_l h[g_+

Lolmo[hn ni nb_ l_kocl_g_hnm i nb_ O_]olcnc_m =]n i .601) nbcm l_jiln b[m __h mcah_^ s nb_ iffiqcha j_lmihm ch
nb_ ][j[]cnc_m [h^ ih nb_ ^[n_m ch^c][n_^+



I ZaTgheX J g_X :TgX

,m, ?blcmnijb_l Cc mih
?blcmnijb_l Cc mih

?bc_ Ar_]oncp_ K c]_l [h^ cl_]nil
A RWLRYJU aNL R N OORLN "

B_ lo[ls /6) /-/1

,m, Ic]b[_f O_]il[
Ic]b[_f O_]il[

?bc_ Bch[h]c[f K c]_l A RWLRYJU
7RWJWLRJU JWM 2LLX W RWP OORLN "

B_ lo[ls /6) /-/1

,m, V[]b[ls >iao_
V[]b[ls >iao_

cl_]nil B_ lo[ls /6) /-/1

,m, >f[e_ >ila_mih
>f[e_ >ila_mih

cl_]nil B_ lo[ls /6) /-/1

,m, P_lls*=hh >oll_ff
P_lls*=hh >oll_ff

cl_]nil B_ lo[ls /6) /-/1

,m, N+ I[lnch ?b[p_t
N+ I[lnch ?b[p_t

?b[cl i nb_ >i[l^ B_ lo[ls /6) /-/1

,m, V[p[ch [l
V[p[ch [l

cl_]nil B_ lo[ls /6) /-/1

,m, Ni _ln D_lmb _la
Ni _ln D_lmb _la

cl_]nil B_ lo[ls /6) /-/1

,m, _[h Hc
_[h Hc

cl_]nil B_ lo[ls /6) /-/1


