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When investors disagree and constraints on short sales prevent some investors’ views

from being incorporated in prices, stock prices, Miller (1977) posits, are determined by

relative optimists. Though straightforward, this theory has not been uncontroversial,1 and

has also proven difficult to test empirically. Yet the extent to which disagreement may be

affecting stock prices has important implications for how we interpret stock returns. In this

paper, I exploit the structure of corporate spin-offs to identify differences of opinion and the

associated stock price impacts, and find strong support for Miller’s hypothesis in a setting

plausibly free of confounding factors. My results also have important implications for how

the returns to spin-offs and mergers are interpreted, as I find that an economically significant

portion of these gains and losses can be attributed to shareholder disagreement about the

relative prospects of the two involved entities, rather than the business impacts of these

transactions.

Interest in empirically examining the relation between differences of opinion and stock

prices has recently grown, but researchers attempting to do so have faced two main challenges.

First, differences of opinion are not readily observable. Secondly, stock prices are affected

by a large number of factors. In several key papers,2 researchers tackled the first problem

by proxying for differences of opinion with variables such as the dispersion among analyst

earnings forecasts, idiosyncratic volatility, trading volume, and the narrowness of the investor

base. These measures were then related to cross-sectional differences in returns which, per

the second challenge, may be driven by many variables, including some characteristics (such

as risk and uncertainty) that the disagreement proxies might be capturing.3 Some researchers

made strong efforts to address the second problem by attempting to isolate the price effects

of shocks to short sales constraints or disagreement,4 but others have interpreted these events

1If the source of disagreement is private information, Diamond and Verrecchia (1987) argue that short sales
constraints reduce the adjustment speed of prices but do not bias prices upwards. Alternatively, disagree-
ment may stem from dogmatic beliefs, which would require a departure from the widely-accepted rational
expectations framework.

2See, e.g., Diether, Malloy and Scherbina (2002), Nagel (2005), Boehme, Danielsen and Sorescu (2006), and
Chen, Hong and Stein (2002).

3See Johnson (2004) and Jones, Kaul and Lipson (1994) for related criticisms.
4See, e.g., Danielsen and Sorescu (2001), who employ option introductions as a reduction of short sales
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differently.5

In this paper, I take a new approach to confronting both of these challenges. I focus

on corporate spin-offs, and formalize Miller’s predictions that differences of opinion can

be a source of an increase in market value upon these transactions. The shareholders of

a conglomerate may disagree about the relative prospects of each of its component parts.

Separating the company into a parent and a spun-off entity then allows these shareholders,

who initially own the same proportion of each entity, to sort into their preferred holdings by

selling the component they are less optimistic about. Any such reshuffling of investors results

in a relatively more optimistic shareholder base for each entity, and thus, in the presence of

constraints on short sales,6 results in a higher total stock price.

Thus, this setting allows me to create a measure of observed disagreement based on the

degree of separation of the original holders of the company across the two newly-independent

enterprises. For example, after the spin-off, if all of the original shareholders continue to hold

a stake in both companies, I treat this as a case of no disagreement. If all of the shareholders

end up with a stake in either the parent or the spun-off entity, but never both, I treat this as

a case of complete disagreement.7 This measure is supported by my theoretical formalization

of Miller’s hypothesis, which demonstrates, for example, that only disagreement that leads

investors to choose not to hold at least one of the securities is related to the price impact;

investors who simply change the proportion of their holdings do not impact prices.

Spin-offs also allow me to isolate a price change, the excess return on the ex date, that is

plausibly affected by disagreement but that is unrelated to many potential confounding fac-

tors. For example, spin-offs may undo the effects of inefficient internal capital markets, may

constraints and Berkman et al (2009) who consider earnings announcements as a shock to disagreement.
5See, e.g., Mayhew and Mihov (2004) regarding the endogeneity of option introductions and Scherbina (2008)
who studies earnings announcements in light of analysts withholding negative information.

6Importantly, not all investors or securities must be subject to short-selling restrictions for the results to hold.
7Consider, for example, the much-studied spin-off of Palm from 3Com, in which the relative market valuations
of the two entities appeared to violate the law of one price. Only 13% of the original institutional shareholders
of 3Com ended up holding any Palm stock once it was fully spun off. This high separation of the shareholder
bases, together with constraints on short-selling that restricted arbitrage trading, may help to explain the
extreme divergence between the initial independent pricing of Palm and the pricing of 3Com.

3



reduce information asymmetry by increasing subsidiary-level reporting, may allow for better

incentivization of subsidiary managers, may increase the effectiveness of parent company

managers through an increase in operational focus, may transfer wealth from bondholders

to shareholders, and may remove conflicts of interest that prevent or complicate relation-

ships with particular counterparties.8 If the separation of shareholder bases is related to

any of these other effects, relating my disagreement measure to the full value created in a

spin-off might capture some of these business impacts together with the direct price effects

of disagreement.

Any such anticipated business impacts should be incorporated in the joint entity’s stock

price from the announcement date, or from any earlier date at which a potential spin-off is

suspected, through the date at which the transaction becomes certain. As in the case of a

cash dividend, a spin-off ex date is pre-announced on a declaration date, so it occurs after

any remaining uncertainty of transaction completion has been resolved. There is also no new

business information released on the ex date. At the same time, the ex date is the first date

on which a parent company and the newly spun company are traded as separate securities.

As investors shuffle their holdings to rebalance into their preferred securities, the first direct

evidence of actual disagreement may be observed and, to the extent that the actual level

of disagreement has not been fully anticipated, may impact prices. Thus, the timing of the

ex date allows me to isolate a price impact of disagreement that is unrelated to the various

possible business effects of a spin-off.

My shareholder disagreement variable, equal to the ratio of continuing investors who

choose to hold only one component after the spin-off, is a significant predictor of the ex

date excess return. A one standard deviation increase in this ratio is related to 65 to 125

basis points of additional return. Since this return is a percentage of the value of the

joint entity, and spin-offs generally represent the divestiture of only a small subsidiary of

the parent, this is economically a very large effect. This effect does not reverse in the 10

8See, e.g., Aron (1991), Krishnaswami and Subramaniam (1999), Gertner, Powers and Scharfstein (2002),
Maxwell and Rao (2003), and Fulghieri and Sevilir (2011) for examinations of some of these possibilities.
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days following the ex date, and when the disagreement measure is broken down into the

component that is predicted by differences in size, industry, and Tobin’s Q and the residual

disagreement, it is the unpredicted component that drives the ex date effect. While the ex

date provides the best-identified effect, it is possible that the anticipated part of disagreement

is incorporated into stock prices before the ex date. However, I find no relation between

my revealed disagreement measure and returns on the announcement date or between the

announcement and ex date. Thus, the price effect of disagreement appears to be concentrated

on the ex date, as shareholders reveal their opinions in their trading patterns.

Alternative explanations for a return on the ex date include transactions costs, as pro-

posed by Vijh (1994), but my results are too large to be explained by such frictions, even if

such costs could be associated with my disagreement measure. There may also be structural

reasons for investor clienteles. If such clienteles only represent intermediary specialization in

the absence of underlying disagreement, there is no reason for them to be related to stock

price impacts, as the exit of one intermediary would be offset by the entry of an intermedi-

ary specializing in a complementary style. Also, it should be noted that other researchers

have had limited success in attributing the price changes I explore here to such structural

clienteles.9

I next consider stock mergers, a natural extension from spin-offs in that they represent

the combination rather than the separation of two stocks.10 Since spin-offs are not randomly

assigned, and in fact may be most likely to happen when disagreements about the two

businesses are particularly high, mergers also provide an alternative situation in which to

explore disagreement at levels which may be less extreme. However, mergers do not provide

me with as clean of an identification strategy because the two securities are already tradable

9See, e.g., Abarbanell, Bushee, and Raedy (2003), who use factor and cluster analysis on past investment
behavior to classify institutions into large-value, large-growth, small-value, and small-growth styles. They
find that these classifications are predictive of trading decisions upon receiving a spin distribution, but that
the trading that results does not predict price movements.

10In fact, Allen, Lummer, McConnell and Reed (1995) consider spin-offs that follow an earlier acquisition of
the business that is spun and find that losses in the original acquisitions can predict the gains in the eventual
spin-offs.
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in any combination at the announcement date. Still, if some investors wait to reshuffle their

holdings until the ex date, perhaps because target shareholders do not pay attention until

they actually receive acquirer shares, I might still find an impact of disagreement on ex date

returns. In fact, I do find that my measure is a significant predictor of ex date returns, such

that a one standard deviation increase in the ratio of continuing investors who held only one

component before the merger is related to a 20 to 40 basis point lower return, though there

is evidence of reversal thereafter in the case of very small acquisitions.

In contrast to my results for spin-offs, however, there is a negative relation between my

measure and merger returns before the ex date as well, for a total (including the effect of

partial reversal for small deals) of 10 to 400 basis points of lower return for a one standard

deviation higher level of my disagreement measure. This is consistent with the fact that both

stocks are separately tradable at any time until the ex date, so shareholders who disagree

about the prospects of the two firms can trade in reaction to news of the merger at any time

after the announcement. Of course, on these other dates, my measure may also be proxying

for business-related information. Still, while I cannot confidently attribute the full effect

to disagreement, the results for the longer period provide a high water mark for the total

impact of disagreement.

This paper is organized as follows. The next section presents the theoretical motivation

for my approach and the specifics of my disagreement measure. Then, Section 2 provides

details on the data used and the samples analyzed. Sections 3 and 4 describe my results

for corporate spin-offs and stock mergers respectively. Concluding remarks are offered in

Section 5.

1 Theoretical Motivation

Miller (1977) theorizes that in the presence of short-sales constraints, equity issues tend

to be held by those who are more optimistic about them, leading to higher prices, lower
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returns, and a potential to increase stock market valuations by catering to particular clien-

teles. Jarrow (1980) examines this proposition more formally and finds that disagreement

about expected payoffs of assets together with short-sales constraints would result in higher

asset prices when asset payoffs are uncorrelated or when investors agree upon the variance-

covariance matrix of the these payoffs. Building on Jarrow’s results, I find that unbundling

assets when there is disagreement about asset payoffs (but agreement about the variance-

covariance matrix)11 and when investors face short-sales constraints often results in higher

asset prices.

1.1 Model Set-Up

Following Jarrow (1980), I begin with a single period mean variance model in the style of

Lintner (1969) and extend it to incorporate short sales restrictions and the bundling of assets.

Prices are determined and all trading occurs at time zero, such that investors maximize their

expected utility over terminal wealth at time one. Further,

A1. There are no transactions costs or taxes, assets are infinitely divisible, and all investors

act as price takers.

A2. Asset payoffs (and thus asset returns) follow a multivariate normal distribution as seen

by each investor.

A3. The risk-free rate is exogenously determined, and borrowing and lending at this rate is

unlimited.

A4. Investors are risk averse and exhibit non-satiation.

11To the extent that disagreement is rational, and related either to differing priors or asymmetric access to
information, Williams (1977) argues that disagreement in means is more likely to persist than disagreement in
variances and covariances. That is, given the ability to learn from observed returns, and assuming continuous
trading and information processing, he demonstrates that variances and covariances can be estimated to any
desired degree of accuracy while means cannot be estimated without error from observed returns.
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A5. Short sales restrictions (or minimum holding constraints, which can be positive or

negative) may apply to some or all assets for some or all investors.12

A6. Investors may have heterogeneous beliefs regarding the expected payoff of any risky

asset and/or the variance-covariance matrix of these payoffs.13 The variance-covariance

matrix, as seen by each investor, is of full rank.

A7. Investors exhibit constant absolute risk aversion.

A8. For each investor, the original units endowed of (risky) assets 1 and 2 is equal.

A9. In the bundle equilibrium, a unit of asset 1 may be traded only as a non-separable

bundle with a unit of asset 2.

Assumptions A1-A7 are consistent with Jarrow (1980), though A5 has been generalized.

Assumption A8 is necessary in order to compare equilibria with and without requiring these

two assets to be traded only as a bundle, as per A9.

The market has K investors, indexed by k = 1, ..., K, and N risky assets, indexed by

i or j = 1, ..., N . The Pratt-Arrow coefficient of absolute risk aversion for investor k is

αk. The number of units of asset i endowed to investor k is denoted as zki , with zk′ =

[zk1 , ..., z
k
N ] representing the vector of risky assets endowments. Total population endowments

are assumed to be z′ =
∑
k

zk′ = e1′ = [1, ..., 1], a scaling assumption that is made without

loss of generality. After trading has concluded at time 0, investor k holds xk0 units of the

risk-free asset, with the vector xk giving their holdings of the risky assets. The minimum

permitted holding by investor k of asset i is cki 6 0 (e.g., cki = 0 in case of no permitted short

sales by this investor in this asset). As in the case of assumption A8 for endowments, the

short sales constraint on risky asset 1 and risky asset 2 is held the same, i.e., ck1 = ck2 for any

given investor, so that the bundled and unbundled markets are comparable. The price of a

12While the minimum required holding can be positive or negative, the sum across investors of the minimum
units required to be held of a given risky asset must be less than or equal to the supply of that asset.

13For most of the following analysis, A6 will be tightened to assume agreement on the variance-covariance
matrix of payoffs.
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unit of asset i at time 0 is denoted pi, where p0, the price of the risk-free asset, is assumed

to be 1, another scaling made without loss of generality, and the vector of risky asset prices

is p′ = [p1, ..., pN ].

The payoff per unit of asset i at time 1 is multivariate normally distributed and denoted

as fi. Investor k’s expectation of the payoff for asset i is µki = Ek[fi], with the vector of

expected payoffs of the risky assets denoted as µk′ = [µk1, ..., µ
k
N ]. Investor k believes the

variance-covariance matrix of these payoffs to be Ωk with elements σkij. The payoff per unit

of the risk-free asset, µ0 = f0, is agreed upon by all investors.

1.2 Equilibrium Prices without Bundling

In the unbundled equilibrium, investor k solves:

max
xk0 ,x

k

{
xk0µ0 +

∑
i

xki µ
k
i −

αk

2

∑
i

∑
j

xki x
k
jσ

k
ij

}
(1)

subject to

xk0 +
∑
i

xki p
k
i = zk0 +

∑
i

zki p
k
i (2)

and

xki > cki , i = 1, ..., N (3)

The objective function follows from constant absolute risk aversion and the multivariate

normal distribution of asset payoffs. The budget constraint in (2.2) is stated with equality

given non-satiation. The short-sales constraints in (2.2) may vary by investor, with cki = −∞

in case of no limitations on short sales for this investor in this asset. Denoting the non-

negative Lagrangean multipliers as θk, the shadow cost of the budget constraint, and λki ,

the shadow cost of each short-sales constraint, the first order conditions for the optimization

problem are:
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δL

δxi
= µki − αk

∑
j

xkjσ
k
ij − θkpi + λki = 0, i = 1, ..., N (4)

δL

δx0

= µ0 − θk = 0 (5)

δL

δθk
= zk0 +

∑
i

zki p
k
i − xk0 −

∑
i

xki p
k
i = 0 (6)

and the Kuhn-Tucker conditions

λki (x
k
i − cki ) = 0, λki > 0, xki − cki > 0 (7)

Taking into account (2.5), (2.4) can be rewritten in matrix notation as

αkΩkxk = µk − µ0p+ λk (8)

Note that (2.6), the budget constraint, will be satisfied through the choice of x0, since

there are no restrictions on borrowing and lending. Thus, we can solve for equilibrium by

setting the sum across individuals of the demand for risky assets equal to the aggregate

supply of risky assets. The aggregate demand for the risky assets (based on the optimal

individual quantities derived from (2.8)) is14

∑
k

xk∗ =
∑
k

{
1

αk
[
Ωk
]−1

(µk − µk0p+ λk)

}
(9)

Since the aggregate supply of each risky asset was normalized to 1, setting the above

equal to a vector of 1’s and solving for prices gives us

p∗ =

[∑
k

{µ0

αk
[
Ωk
]−1
}]−1 [∑

k

{
1

αk
[
Ωk
]−1

(µk + λk)

}
− e1

]
(10)

14The expression in (2.9) is not an explicit demand function because each λk is a function of the price vector,
but it does usefully characterize demand for the exposition that follows.
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For the special case of agreement on the payoff variance-covariance matrix, or Ωk = Ω

for all k, (2.10) simplifies to

p∗ =

[∑
k

µ0

αk

]−1 [∑
k

{
1

αk
(µk + λk)

}
− Ωe1

]
(11)

or for an individual risky asset

p∗j =

[∑
k

µ0

αk

]−1 [∑
k

{
1

αk
(µkj + λkj )

}
−
∑
i

σij

]
(12)

Note that in the absence of short sales restrictions or other minimum holding constraints,

the expression for the equilibrium price of asset j would be the same as in (2.12) except

that the λkj term would not appear. Thus, these results are consistent with the finding

by Jarrow (1980) that, with disagreement about risky asset payoffs but agreement on the

variance-covariance matrix, the equilibrium price of an asset in the presence of short sales

constraints is greater than or equal to the equilibrium price of that asset in the absence of

such constraints, and is strictly greater when short sales are restricted as long as at least one

investor faces a binding short sale constraint (that is, λkj is positive for at least one investor).

This conclusion does not follow in the case of generalized disagreement about the variance-

covariance matrix because, in (2.10), the impact of the shadow costs in the expression for

the price is ambiguous once they are multiplied by coefficients from the inverse variance-

covariance matrices.15

1.3 Equilibrium Prices with Bundling and Comparisons

The equilibrium from Section 1.2 can now be compared to the equilibrium in a market

where risky assets 1 and 2 are joined in an inseparable bundle. As discussed above, the

endowments and short sales constraints of these two assets were always held in proportion,

15Jarrow (1980) shows that the conclusion is, however, robust to a special case in which there is disagree-
ment about variances but the assets payoffs are uncorrelated with each other. This is not the case for our
conclusions about the price effects of bundling and unbundling assets.
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zk1 = zk2 and ck1 = ck2, in order to ensure that this market is otherwise comparable to that

in the unbundled case. The subscript b is used to denote variables in the bundled economy

and the subscript u to denote variables in the unbundled economy (where any common

parameters are not given a subscript). The subscript b is also used for the asset bundle

comprised of one unit of asset 1 and one unit of asset 2 (so, e.g., xkbb ≡ xk1b ≡ xk2b).

First consider the case where investors agree on the variance-covariance matrix and there

are no short-selling constraints, that is, Ωk = Ω and cki = −∞ for all k and all i. In this case,

the unbundled market equilibrium prices are (as per (2.12) above, but without short-selling

constraints):

p∗ju =

[∑
k

µ0

αk

]−1 [∑
k

µkj
αk
−
∑
i

σij

]
, j = 1, ..., N (13)

while the prices in the bundled equilibrium can similarly be shown to be:

p∗bb =

[∑
k

µ0

αk

]−1 [∑
k

µk1 + µk2
αk

−
∑

(
i

σi1 + σi2)

]
(14)

and

p∗jb =

[∑
k

µ0

αk

]−1 [∑
k

µkj
αk
−
∑
i

σij

]
, j = 3, ..., N (15)

Comparing (2.13) and (2.14) we see that, in this case,

p∗bb = p∗1u + p∗2u

so in the absence of short-sales constraints and when there is agreement on the variance-

covariance matrix, there is no difference between the price of the bundle in the bundled

equilibrium and the sum of the prices of the individual bundle components in the unbundled

equilibrium. There are also no changes to the prices of any other assets.

Now we can introduce short sales constraints. Consider the case where Ωk = Ω and

cki = 0 for all k and i=1,...,N.16 Then our bundled and unbundled prices are derived from

16The assumption that all investors face short sales restrictions on all risky assets (cki = 0 for all k and
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(2.12) above to be

p∗ju =

[∑
k

µ0

αk

]−1 [∑
k

{
1

αk
(µkj + λkju)

}
−
∑
i

σij

]
, j = 1, ..., N (16)

p∗bb =

[∑
k

µ0

αk

]−1 [∑
k

{
1

αk
(µk1 + µk2 + λkbb)

}
−
∑
i

(σi1 + σi2)

]
(17)

p∗jb =

[∑
k

µ0

αk

]−1 [∑
k

{
1

αk
(µkj + λkjb)

}
−
∑
i

σij

]
j = 3, ..., N (18)

This time, from (2.16) and (2.17) we have

p∗bb − (p∗1u + p∗2u) =

[∑
k

µ0

αk

]−1 [∑
k

{
λkbb − (λk1u + λk2u)

αk

}]
(19)

Since µ0 and all αk are positive, the direction of the change in price depends on the

weighted average of the λkbb − (λk1u + λk2u) terms. When short sales constraints bind on only

one of the two unbundled assets for some individuals, this term is often less than zero,

meaning that the price impact of bundling is negative. It is possible for bundling to have a

positive price impact through the second-order effects of changes in prices on assets outside

of the bundle (since, as a result of the change, holdings of these assets may also be rebalanced

and are also assumed to be subject to short sales constraints). Additional details on some

conditions that would guarantee a negative price effect of bundling and an example of the

type of situation which would give rise to a positive price effect are provided in the Appendix.

In addition to determining the overall price effect from bundling in the presence of (bind-

ing) short-sales constraints, we can also identify the individuals, by their observed holdings,

that will contribute to this difference one way or the other. Investors who do not face short

sales constraints do not contribute to the price change. The possible groups of investors who

i=1,...,N) can be relaxed as long as at least one of the investors has a short sale constraint (which may be
a limit on the amount of short-selling rather than a restriction from short-selling) that binds on one of the
two unbundled assets but not the other such asset.
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face short sales constraints are as follows:

1. Hold bundle in bundled equilibrium, and hold both component assets in the unbundled

equilibrium - For these individuals, λkbb = λk1u = λk2u = 0, as their short sales constraints

in these assets are never binding, so they do not contribute to the price differential at

all.

2. Hold bundle in bundled equilibrium, but only one component asset in the unbundled

equilibrium - For these individuals, λkbb = 0 but λk1u + λk2u > 0 , so they generally

contribute negatively to the price differential from bundling (as long as their short

sales constraint in their undesired component is binding).

3. Hold bundle in bundled equilibrium, but hold neither component asset in the unbundled

equilibrium - For these individuals, the new unbundled prices are too rich to attract

their investment anymore. For them, λkbb = 0 but λk1u + λk2u > 0 and they generally

contribute negatively to the price differential from bundling (again, as long as one of

the constraints is binding).

4. Do not hold bundle in bundled equilibrium, and hold neither component asset in the

unbundled equilibrium - For these individuals, λkbb > 0 and λk1u + λk2u > 0. In this case,

the contribution is a second order effect and its sign depends on how the portfolio

rebalancing of other individuals impacts prices (of the bundle assets as well as other

assets in the economy that are correlated with them). For example, if unbundling

results in a higher total price for the two bundle assets, because of the contributions

of the previous investor groups, these individuals may have a higher total shadow cost

of not being able to sell the (now more expensive) assets.

5. Do not hold bundle in bundled equilibrium, but hold one component asset in the un-

bundled equilibrium - For these individuals, the second asset in the bundle is too un-

desirable to attract investment in the bundle even though they like one component.
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For these individuals, λkbb > 0 and λk1u + λk2u > 0, and they contribute negatively to

the price differential from bundling as long as the increased desire to sell the undesired

asset once it is separated from their favored asset dominates any second order effects

through market changes in other asset prices that are correlated with them.

1.4 Key Implications of Theory for Empirics

Holding all else constant, the theory implies that returns to a spin-off (merger) transaction

are expected to increase (decrease) with disagreement about the two components. This

conclusion requires short sales constraints, but not on all investors or on all assets; the price

impact would result as long as short-sales constraints bind for at least one investor on at

least one of the two assets in the bundle. The empirics in this paper look across a wide range

of asset pairs with likely different distributions of beliefs, so it is hard to generalize in terms

of the exact shape of the relation between disagreement and restructuring returns that we

should expect in such a cross-section. Still, the model provides some useful intuition for the

basic relation explored here.

Notice that only disagreement that leads investors to choose not to hold at least one of

the securities is related to the price effect, while investors who simply change the proportion

of their holdings do not impact prices. For this reason, when I measure the overlap in

shareholder bases, I count as overlapping any shareholders who hold at least some quantity

of both securities, however disproportionate, rather than only crediting the quantities which

are held in the original proportions.

Among the investor groups described at the end of Section 1.3, the first two groups are

the investors that I will focus on in my empirical analyses. If most of the investors fall in

group 1, and hold both components of the company both before and after the spin-off (or

merger), the implication is that there is little disagreement among investors and that there

should be little price effect (since, as shown above, group 1 investors do not contribute to

the price differential from unbundling). On the other hand, if most of the investors fall in
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group 2, the implication is that investors disagree strongly about the prospects of the two

businesses and, as shown above, that there should be a large price impact (positive in the

case of a spin-off, and negative in the case of a merger) if many of these investors face short

sales constraints. Thus, I will use the fraction of the investors in these two groups who fall

in the second group as my primary measure of disagreement.

The third group and fifth groups (who do not participate in the assets in one equilibrium

but “drop in” or “drop out” when the bundle is separated) are considered empirically as

an additional disagreement measure, but it could be argued that these groups may have

other reasons (outside of this theoretical model) for their empirical change in participation.

Also, as mentioned in Section 1.3 and further explored in the Appendix, the direction of the

contribution of group five to the price impact is indeterminate. The fourth group, which

also has an indeterminate impact, has only second order effects and is a difficult group to

identify empirically.

By basing my primary disagreement measure on the first two groups of investors, I am

therefore focusing on the first order effects of disagreement, am quantifying those groups that

can be identified empirically, and am not subject to the uncertain directional predictions

related to the second order effects of the portfolio rebalancing of investors.

2 Data and Empirical Methodology

2.1 Data and Sample Characteristics

Transaction details are sourced from SDC and confirmed against CRSP data for fields

available in CRSP. Transaction ex dates and returns over the relevant periods are determined

from CRSP. I restrict my analysis to successfully completed 100% spin-offs or mergers of

public companies that are not accompanied by other significant transactions.17 Stock mergers

17Cases are excluded from the sample if other significant transactions (such as one of the companies acquiring
or being acquired by another party) close less than 150 days before the spin-off or merger in question is
announced or are announced less than 150 days after the spin-off or merger in question is closed. These
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in the sample are required to be stock-for-stock deals with no other forms of consideration.

(Similarly, the cash acquisitions analyzed herein must involve no form of consideration other

than cash.) For spin-offs I also require that there was no “when-issued” trading prior to the

ex date and that both entities continue trading for at least 90 days after the ex-date, and I

exclude cases of multiple units being spun off at the same time and other special situations.

The spin-offs and mergers that remain in my sample should generally not trigger any tax

liabilities to the initial shareholders unless they respond by selling their holdings.

The shareholder disagreement measure is based on institutional holdings data in 13F

filings from Thomson Financial.18 Some noise is introduced by using data only on institu-

tional holdings in order to estimate disagreement, but this data limitation is expected to

dampen my results rather than introducing any bias. For spin-offs, my measure of disagree-

ment is the ratio, weighted by their holdings, of continuing investors, i.e., initial investors

who continue to hold at least one of the the securities after the transaction, who hold only

one of the securities after the transaction. For mergers, the corresponding measure is the

ratio of continuing investors, weighted by their holdings, who, before the transaction, held

only one of the two securities. For the reasons discussed in Section 1.4, these measures of

non-overlap consider investors to be overlapping as long as they hold at least some amount

of each security, even if they are held out of proportion.

Initial investors are those who report holding the joint firm (in the case of spin-offs) or

one of either the target or acquiring firms (in the case of mergers) in a 120 day window

before the announcement date of the transaction. Considering pre-announcement holders

allows me to focus on long-term shareholders, rather than short term speculators who buy

and sell the securities after the announcement. Continuing investments are checked in the

windows are chosen to limit the interference of other events with investor holdings, which are given 30 days
to respond to an event and are collected over a 120 day window. If an announcement date is not available
for a potentially conflicting M&A transaction, it is assumed to occur at most 240 days before the closing
date. Among other situations, these restrictions allow me to avoid so called “Morris-Trust” transactions, in
which a spin-off is used to facilitate a merger.

18Insititutions who have investment discretion over $100 million or more in 13F securities (including all equities
traded on US exchanges as well as certain other securities) are required to file form 13F reporting their
holdings of such securities every calendar quarter, within 45 days of quarter-end.

17



120 day period starting 30 days after the ex date, to allow some time for investors to reshuffle

their holdings.

I also calculate and control for investor “drop-in” and “drop-out” variables – that is,

holders of the joint firm who do not (or did not) hold either of the individual components.

As discussed in Section 2.1.4, though these variables could also measure disagreement, they

are open to alternative interpretations (e.g., the dropping out of institutions could reflect

overall dissatisfaction with the transaction or could reduce active monitoring), so I consider

them to be control variables rather than main variables of interest.

The resulting sample of spin-offs consists of 172 full spin-offs of wholly-owned subsidiaries

of publicly-traded US firms closed between 1988 and 2012. Summary statistics are presented

in Table 1. Consistent with the literature, I find a 3.28% mean excess return (over the value-

weighted market index) to the joint firm on the announcement date and a 2.38% mean excess

return on the ex date. The excess volume of trade, calculated relative to the daily trading

volume from a 60 day reference period ending on the 31st day before the announcement date

or beginning on the 31st day after the ex date, is between 1-2% on both the announcement

date (for the joint company) and the ex date (for the spinner).

The mean level of my disagreement variable, the ratio of continuing investors who hold

only one of the two securities after the transaction, is 24%. Of these investors, who held

the joint company before the transaction but hold only the parent or only the newly spun

company afterwards, the mean fraction who hold the parent is 80% (and, on average, the

remaining 20% hold only the spun company). This is not surprising because, on average,

the ratio of the larger to smaller component of the joint company (generally, the ratio of

the parent to spun company) is 14 times. The small relative size of the spun-off companies

makes the event returns even more impressive, as a 5% return to the joint company would

equal about 75% of the value of the subsidiary at the average size ratio.

Some of the spin-offs are very small; the maximum parent-to-spin-off ratio is over 400.

Given that spinning off a relatively very small subsidiary can be expected to have only limited
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impact on the joint value of both components, I consider two subsamples of relatively more

significant transactions: (i) a subsample, which is about 15% smaller than the full sample,

where the relative size ratio is no more than 25 (i.e., the spun entity is at least 4% of the

parent) and (ii) a subsample, which is about 25% smaller than the full sample, where the

relative size ratio is no more than 10.

The sample of stock mergers consists of 1,126 successfully completed stock-for-stock merg-

ers of publicly-traded US firms between 1980 and 2012. Summary statistics are presented in

Table 2. The mean level of my disagreement variable, the ratio of continuing investors who

had held only one of the two securities before the transaction, is 70%.19 Of these investors,

who held only one security before the merger but hold the joint company afterwards, the

mean fraction who originally held only the larger component is 87% (and, on average, the

remaining 13% held only the smaller company). On average, the acquirer is 22 times the size

of the target, with a maximium such ratio of well over 1,000. As in the case of spin-offs, I

will therefore consider subsamples of less extreme size deviations: (i) a subsample where the

ratio of acquirer to target size is no more than 25, resulting in a sample that is about 15%

smaller than the overall sample and (ii) a subsample where this ratio is above the median

such ratio of around 5, cutting the sample in about half.

2.2 Empirical Methodology

The main regression specification is

ri = α + βDisagreementi + γXi + εi

where ri is the event return, Disagreement i is the measure of non-overlap of shareholder bases

discussed in 2.1, and Xi is the vector of control variables, including the investor “drop-in”

19It is possible that the high level of this non-overlap ratio, relative to the low level in the case of spin-offs,
may reflect some inertia. That is, the 70% in the case of mergers may include some investors who do not
like and will thus sell the joint firm some additional months after the ex date, while the 22% in the case of
spin-offs might not include some investors who do not like and thus will sell one of either the parent or the
spun-off company some additional months after the ex date.
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and “drop-out” variables discussed in 2.1.

Figure 1 provides an illustrative timeline of the significant event dates in a spin-off trans-

action. I focus on the ex-date return because the ex date is pre-announced and occurs after

information has been disseminated and the transaction becomes certain, and so the ex-date

return should not reflect business information. As shown in the illustrative timeline, a spin-

off ex date is pre-announced on a declaration date, so there is no remaining uncertainty of

transaction completion on this date. There is also no new information revealed about the

business aspects of the transaction on the ex date. SEC rules20 require at least 20 days to pass

between the mailing and distribution of the information statement provided to shareholders

– which includes a discussion of the management’s rationale for the transaction, details of

the structure of the spin-off, and pro forma financial information for the company to be spun

off – and the completion of the transaction. Thus, before the ex date, investors would have

already incorporated into prices any of the anticipated business impacts mentioned in the

introduction.

On the other hand, there is empirically a significant return on the ex date of both types

of transactions (see Vijh (1994) and Mitchell, Pulvino and Stafford (2004)), indicating that

these dates are important. In the case of a spin-off, since the ex date is the first day that

the securities trade separately,21 it is also the first date at which investors can trade in and

out of their preferred securities. To the extent that the exact amount of reshuffling and the

valuations of the reshuffling parties are not fully predicted, the ex-date return should reflect

the unpredicted part of the value impact I am trying to identify (the impact of allowing a

separation of clienteles).

Mergers do not allow as clean an identification strategy because, while some investors

may wait to reshuffle their holdings until the ex-date, the two securities are already tradable

in any combination at the announcement date. However, to the extent that some investors

20See SEC Rule 14c-2.
21In some transactions, spin-offs commence when-issued trading before the ex date, but these situations are

excluded from the sample analysed in this study.
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wait until the ex date to make these trades, perhaps in the case of target investors who

do not pay attention until they actually receive the acquirer stock, I might still be able to

identify an impact. Another difference in the case of mergers is that there is an imposed

exchange ratio, which could create a value transfer from acquirer to target shareholders (or

vice versa) and impact investor decisions.

To the extent that some disagreement may be anticipated (and, in the case of mergers,

may induce trading) before the ex date, estimates on the ex date will only provide a portion of

the full impact of disagreement. Thus, in order to provide a high water mark for the impact

of disagreement, I will also consider returns at announcement and over the period from

announcement until the ex date. However, these other returns will also reflect information

about the transaction and any accompanying business impact. I cannot be confident that

any incremental impact of disagreement estimated in these earlier periods is not instead

related to the business impact of these transactions.

3 Spin-Off Results

3.1 Spin-Off Ex Date and Post Ex Returns

As shown in Table 3, the main shareholder disagreement variable is a significant predic-

tor of the ex-date excess return, whereby the joint firms earn about 65 to 70 basis points of

additional return for a one-standard deviation increase in the ratio of continuing investors

who choose to hold only one component after the spin. As expected, the relation is stronger

in the subsamples of less disparate relative sizes and is monotonically increasing with the

relative size of the spun company (or the parent if it is the smaller company). When the

larger-to-smaller size ratio is limited to no more than 25, there are 80 basis points of addi-

tional return for a one-standard deviation increase in the disagreement variable; when this

ratio is limited to no more than 10, this effect grows further to 125 basis points.

In contrast to my results, Abarbanell, Bushee, and Raedy (2003) were not able to asso-
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ciate spin-off ex date returns with the trading of style (i.e., small or large, value or growth)

investors. They find that style classifications are predictive of trading decisions upon re-

ceiving a spin distribution, but that the trading that results does not seem to drive price

movements. Thus, the disagreement that I am measuring is likely a more general form of

disagreement about the future prospects of the two entities.

The institutional holders drop-out ratio, which may also measure disagreement, also has

a significant positive relation with ex date returns when unweighted, but not when weighted

by ex ante shareholdings. As discussed in Section 1.4, this variable is open to alternative

interpretations. Other control variables are limited because there are few other reasons to

expect an abnormal return on the ex-date. The index sellers dummy indicates cases in which

trackers of the S&P 500 would be expected to trade to rebalance their portfolios. Of course,

this is also a clientele effect, but of a very specific variety. The excess volume of trade

of the spinner is intended to control for short-term speculative trading, as most long-term

reshufflers hold the spinner and trade the spun company. Thus, this variable should not be

driven by the long-term rebalancing volume.

It could be useful to explore the results for the subsample of tracking stock spin-offs.

Since there is no business separation of the entities in these cases, some of the other channels

of value impacts (e.g., internal capital markets) in spin-offs do not apply in the same way.

However, tracking stocks are rare, and “clean” cases of the sort I focus on in this study are

even rarer. My sample includes 8 tracking stock spin-offs, which limits the possible empirical

analyses I can run on this subsample. Still, it is interesting to note that the (unreported)

coefficient of my primary variable in the ex date regression is in the same direction when

interacted with a tracking stock and non-tracking stock dummy.

One concern with the ex date returns is there may be a short-term price pressure effect

that could be reversed in the days that follow. To address this, I examine returns over a 10

trading day period after the ex date. The results, presented in Table 4, demonstrate no such

reversal.
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3.2 Spin-Off Announcement and Announcement until Ex Date

Returns

At announcement, and from announcement until the ex date, information about the busi-

ness impact and likelihood of the transaction actually closing may be revealed and incorpo-

rated into prices. Thus, these returns may include the possible business effects discussed in

the introduction – for example, the impact of deconstructing the internal capital market, a

reduction in asymmetric information, creation of a new currency with which to incentivize

spin-off management, or shareholder expropriation of bondholder wealth.

Of course, at the same time, expectations about changes in the shareholder base could

impact prices as well. For example, in Table 11, it is shown that some of the variation in

shareholder overlap can be explained by the relative sizes of the two components, so this part

of the reshuffling of shareholders could be anticipated. However, as demonstrated in Tables

5 and 6, there is no impact of the non-overlap variable prior to the ex date. Also, as shown

in Table 12, it is the portion of disagreement that cannot be attributed to differences in size,

industry, or growth prospects, and thus is unlikely to be predicted, that drives the ex date

results. The reported results use relatively granular, 3-digit SIC industry categorizations,

but are robust to using higher level industry categorizations such as the Fama-French 49

industries.

4 Merger Results

4.1 Merger Ex Date and Post Ex Returns

As demonstrated in Table 7, the shareholder disagreement variable is a significant pre-

dictor of the ex-date joint return for stock mergers, with about 20 to 25 basis points of lower

return for a one standard deviation increase in the ratio of continuing investors who held

only one component before the merger. As in the case of spin-offs, the impact is stronger in
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the subsamples of less disparate relative sizes, growing to a 30 to 40 basis point lower return

for a one standard deviation increase in the disagreement measure. The control variables

are similar to those used in the spin-off analysis. The index buyers dummies indicate cases

in which trackers of the S&P 500 would be expected to buy to rebalance their portfolios.

As mentioned above, this is also a clientele effect, but of a very specific variety. While I

have included a volume of trade control, note that in this case I cannot isolate short-term

speculative trade volume from long-term rebalancing volume, so this variable may absorb

some of the effect of disagreement-related trading and the associated price impact.

As shown in Table 8, there a significant positive coefficient on the non-overlap variable

for the post ex date period full period, which provides evidence of some reversal of the ex

date effect. This reversal is consistent with the finding in Table 12 that much of this ex

date effect in the full sample can be attributed to predictable trading based on the relative

size of the components. That is, there may be short term selling pressure due to target

investors predictably “dumping” acquirer stock, resulting in a temporary price effect that

then reverses. However, there is no evidence of reversal in the larger relative size samples.

Since the subsample of deals with a relative size ratio of no more than 25 represents about

85% of the full sample, this means that it is only the 15% of the sample with the most

extreme size disparities in which the result seems to be driven by short term price pressure.

In the case of mergers, there is a practical control sample to consider – that of cash acqui-

sitions. Since the acquiring company will still hold the target going forward, shareholders’

interest in holding the target and the acquirer together may still result in a reshuffling of

ownership and be relevant for price effects. However, there is no particular reason for any

such reshuffling of ownership to happen on the ex date, since there is no share consideration

to deliver on that date. As conjectured, the non-overlap variable has no explanatory power

for ex date or post ex date returns in the case of cash deals.
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4.2 Merger Announcement and Announcement until Ex Date Re-

turns

Results for the announcement date and announcement to ex date are presented in Ta-

bles 9 and 10. For these periods, disagreement may generally be predicted to have similar

effects in the case of cash acquisitions as in stock mergers, since disagreement about the two

components in either type of transaction could give rise to trading and an associated price

impact at or after the announcement. However, there are a few complications to keep in

mind. Cash acquisitions represent the exchange of cash for a target security, so the expected

price reaction of shareholders may depend on their assumptions regarding likely use of that

cash in the absence of this transaction. Also, cash consideration is also immediately taxable

to target shareholders upon receipt. The results for cash transactions may thus also reflect

tax effects if non-overlap of the shareholder bases is related to the embedded tax liability of

target shareholders, which might be the case if longer term target shareholders (with larger

embedded gains) are less likely to be overlapping investors.

In contrast with the results for spin-offs, which were concentrated on the ex date, for

both stock and cash acquisitions there is an additional large negative relation of returns

with non-overlap before the ex date, but not on the announcement date itself. The lack of

any relation between my non-overlap variable and announcement date returns is consistent

with Harford, Li and Jenter (2007), who consider the impact of acquirer-target crossholdings

on bidder announcement returns. While my non-overlap variable is constructed differently

from the crossholdings measure considered by those authors, and I consider joint returns

rather than bidder-only returns, the analyses are similar in nature.

The relation of disagreement with returns between the announcement and ex date is

not statistically significant for the full sample of stock mergers, but it is significant for the

subsamples of more significantly sized stock transactions and for both the full sample and

subsamples of cash acquisitions. This relation is consistent with the fact that in both stock

and cash deals, both stocks are separately tradable at any time until the ex date, so share-
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holders can trade in reaction to the news of the merger at any time after the announcement.

As demonstrated in Table 12, these results are driven by the part of disagreement that can-

not be attributed to differences in size, industry, or growth prospects of the two components.

(As in the case of spin-offs, the reported results are robust to using higher level industry

categorizations such as the Fama-French 49 industries.) Of course, these results may also be

capturing business-related information as noted above.

5 Concluding Remarks

This paper documents a price impact of disagreement among investors in the context

of corporate spin-offs and mergers. By using revealed preferences in institutional holdings

data, I am able to measure a general form of disagreement that has otherwise proven difficult

to observe, as compared to more specific disagreements (e.g., about dividend policy). Also,

when I analyze returns on spin-off ex dates, I am able to differentiate the impact of disagree-

ment from any business impact that might be related to characteristics that are proxied for

by my disagreement measure. Since no new business information is revealed on these dates,

and yet disagreement may be demonstrated as investors are first allowed to trade the two

securities separately, I am able to cleanly identify a price impact of disagreement.

These results provide some new insight into the price impacts of spin-offs and mergers

as well as the rationales behind such transactions. That is, spin-offs may be undertaken

in order to cater to two divergent investor bases. Mergers, on the other hand, may have a

rationale that overcomes any downside of forcing investors to hold a bundle of two entities

that they might not agree about.

This new evidence of investor disagreement and its effects also demonstrates that investors

may have substantial differences in opinion about more general prospects of a firm, beyond

specifics such as dividend policy. Such disagreement may have important business impacts, as

investments, hedging, and corporate restructuring may all be designed to cater to particular
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shareholder clienteles. Details of the channels through which investor disagreement effects

corporate decision-making, and the extent of such effects outside of specific transactions like

the ones analyzed here, should be further explored.
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Figure 1: Spin-Off Illustrative Timeline

This is an example timeline for a corporate spin-off transaction. Some transactions require additional steps,
such as a proxy distribution and shareholder vote. In some deals, the payment date is after the transaction ex
date, in which case the spin-off trades as a when-issued security from the ex date until the payment date. In
addition, some spin-offs commence when-issued trading before the ex date, but these situations are excluded
from the analyses in this study.
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Table 1: Spin-Off Summary Statistics

The sample consists of 172 spin-offs of 100% of the wholly-owned subsidiaries of publicly-traded US firms,
closed between 1988 and 2012. See Section 2.1 for details on these variables and their construction.
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Table 2: Merger Summary Statistics

The sample consists of 1,126 stock deals and 828 cash deals between publicly-traded US firms, closed between
1980 and 2012. See Section 2.1 for details on these variables and their construction.
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Table 3: Spin-Off Ex Date Returns

The ex date excess return is the excess of return, in percentage points, on the original parent stock on the ex
date minus the value-weighted market index. “Cont. investors hold one side only” is, among institutional
holders that held the joint firm before the announcement and continue to hold at least one piece afterwards,
the ratio (weighted by ex-ante shares) of those who hold only one piece. “Institutional holders drop-out ratio”
is the ratio of original institutional holders of the joint firm who do not hold either piece after the spin-off,
either weighted by ex-ante shares or unweighted (simply the number of institutions that drop out relative to
the number of original institutions) as indicated. The excess volume of trade on the ex date is calculated
relative to the reference period from +31 to +90 days after the ex date. The sample in (4) is restricted to
transactions where the ratio of the parent to the spun-off company size (or spun-off company to parent size,
if the spun company is larger than the parent), measured on the ex date, is no more than 25; the sample in
(5) is restricted to transactions where this relative size ratio is no more than 10.
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Table 4: Spin-Off Post Ex Date Returns

The post ex date excess return is the excess of return, in percentage points, in the 10 trading days after the
ex date on the value-weighted combination of the parent and spun-off stocks minus the value-weighted market
index. “Cont. investors hold one side only” is, among institutional holders that held the joint firm before
the announcement and continue to hold at least one piece afterwards, the ratio (weighted by ex-ante shares)
of those who hold only one piece. “Institutional holders drop-out ratio” is the ratio of original institutional
holders of the joint firm who do not hold either piece after the spin-off, either weighted by ex-ante shares or
unweighted (simply the number of institutions that drop out relative to the number of original institutions)
as indicated. The excess volume of trade for the 10 days post ex is calculated relative to the reference period
from +31 to +90 days after the ex date. The sample in (4) is restricted to transactions where the ratio of
the parent to the spun-off company size (or spun-off company to parent size, if the spun company is larger
than the parent), measured on the ex date, is no more than 25; the sample in (5) is restricted to transactions
where this relative size ratio is no more than 10.
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Table 5: Spin-Off Announcement Date Returns

The two-day announcement date excess return is the excess of return, in percentage points, for the two-day
announcement period (day 0, +1) on the original parent stock minus the value-weighted market index. “Cont.
investors hold one side only” is, among institutional holders that held the joint firm before the announcement
and continue to hold at least one piece afterwards, the ratio (weighted by ex-ante shares) of those who hold
only one piece. “Institutional holders drop-out ratio” is the ratio of original institutional holders of the joint
firm who do not hold either piece after the spin-off, either weighted by ex-ante shares or unweighted (simply
the number of institutions that drop out relative to the number of original institutions) as indicated. The
excess volume of trade on the announcement date is calculated relative to the reference period from -90 to -31
days before the announcement. The sample in (4) is restricted to transactions where the ratio of the parent
to the spun-off company size (or spun-off company to parent size, if the spun company is larger than the
parent), measured on the ex date, is no more than 25; the sample in (5) is restricted to transactions where
this relative size ratio is no more than 10.
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Table 6: Spin-Off Announcement until Ex Date Returns

The announcement to (pre)ex date excess return is the excess of return, in percentage points, from (and
including) the announcement date until (and excluding) the ex date on the original parent stock minus the
value-weighted market index. “Cont. investors hold one side only” is, among institutional holders that held
the joint firm before the announcement and continue to hold at least one piece afterwards, the ratio (weighted
by ex-ante shares) of those who hold only one piece. “Institutional holders drop-out ratio” is the ratio of
original institutional holders of the joint firm who do not hold either piece after the spin-off, either weighted
by ex-ante shares or unweighted (simply the number of institutions that drop out relative to the number of
original institutions) as indicated. The excess volume of trade for the event period is calculated relative
to the reference period from -90 to -31 days before the announcement. The sample in (4) is restricted to
transactions where the ratio of the parent to the spun-off company size (or spun-off company to parent size,
if the spun company is larger than the parent), measured on the ex date, is no more than 25; the sample in
(5) is restricted to transactions where this relative size ratio is no more than 10.
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Table 7: Stock Merger Ex Date Returns

The ex date excess return is the excess combined return (weighted by size) of the merging companies on the
ex date over the value-weighted market index. “Cont. investors held one side only” is, among institutional
holders that held at least one piece before the announcement and continue to hold the joint firm afterwards,
the ratio (weighted by ex-post shares) of those who held only one piece. “Institutional holders drop-in ratio”
is the ratio of institutional holders of the joint firm who did not hold either piece before the merger, either
weighted by ex-post shares or unweighted (simply the number of institutions that drop in relative to the total
number of institutions that hold the joint firm) as indicated. The excess volume of trade on the ex date is
calculated relative to the reference period from +31 to +90 days after the ex date. The sample in (4) is
restricted to transactions where the ratio of the acquirer to target company size (or the reverse, if the target
is larger than the acquirer), measured on the ex date, is no more than 25; the sample in (5) is restricted to
transactions where this relative size ratio is no more than 5 in the case of stock deals and 10 in the case of
cash deals.
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Table 8: Merger Post Ex Date Returns

The 10-day post ex date excess return is the excess combined return (weighted by size) of the merging compa-
nies for the 10 days after the ex date over the value-weighted market index. “Cont. investors held one side
only” is, among institutional holders that held at least one piece before the announcement and continue to
hold the joint firm afterwards, the ratio (weighted by ex-post shares) of those who held only one piece. “In-
stitutional holders drop-in ratio” is the ratio of institutional holders of the joint firm who did not hold either
piece before the merger, either weighted by ex-post shares or unweighted (simply the number of institutions
that drop in relative to the total number of institutions that hold the joint firm) as indicated. The excess
volume of trade for the 10 days post ex is calculated relative to the reference period from +31 to +90 days
after the ex date. The sample in (4) is restricted to transactions where the ratio of the acquirer to target
company size (or the reverse, if the target is larger than the acquirer), measured on the ex date, is no more
than 25; the sample in (5) is restricted to transactions where this relative size ratio is no more than 5 in the
case of stock deals and 10 in the case of cash deals.
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Table 9: Merger Announcement Date Returns

The announcement excess return is the excess combined return (weighted by size) of the merging companies for
the two-day announcement period over the value-weighted market index. “Cont. investors held one side only”
is, among institutional holders that held at least one piece before the announcement and continue to hold the
joint firm afterwards, the ratio (weighted by ex-post shares) of those who held only one piece. “Institutional
holders drop-in ratio” is the ratio of institutional holders of the joint firm who did not hold either piece
before the merger, either weighted by ex-post shares or unweighted (simply the number of institutions that
drop in relative to the total number of institutions that hold the joint firm) as indicated. The excess volume
of trade on the announcement date is calculated relative to the reference period from -90 to -31 days before
the announcement. The sample in (4) is restricted to transactions where the ratio of the acquirer to target
company size (or the reverse, if the target is larger than the acquirer), measured before the announcement
date, is no more than 25; the sample in (5) is restricted to transactions where this relative size ratio is no
more than 5 in the case of stock deals and 10 in the case of cash deals.
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Table 10: Merger Announcement until Ex Date Returns

The announcement to ex date excess return is the excess combined return (weighted by size) of the merging
companies from and including the announcement date to and including the ex-date over the value-weighted
market index. “Cont. investors held one side only” is, among institutional holders that held at least one
piece before the announcement and continue to hold the joint firm afterwards, the ratio (weighted by ex-post
shares) of those who held only one piece. “Institutional holders drop-in ratio” is the ratio of institutional
holders of the joint firm who did not hold either piece before the merger, either weighted by ex-post shares
or unweighted (simply the number of institutions that drop in relative to the total number of institutions
that hold the joint firm) as indicated. The excess volume of trade for the event period is calculated relative
to the reference period from -90 to -31 days before the announcement. The sample in (4) is restricted to
transactions where the ratio of the acquirer to target company size (or the reverse, if the target is larger
than the acquirer), measured before the announcement, is no more than 25; the sample in (5) is restricted to
transactions where this relative size ratio is no more than 5 in the case of stock deals and 10 in the case of
cash deals.
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Table 11: Attribution of Disagreement

The disagreement measures are the left-hand size variable. Explanatory variables are measures of the differences in size, industry, and growth prospects
between the two components of the transaction. “Cont. investors hold one side only” is, among institutional holders that held the joint firm before
the announcement of the spin-off and continue to hold at least one piece afterwards, the ratio (weighted by ex-ante shares) of those who hold only one
piece. “Cont. investors held one side only” is, among institutional holders that held at least one piece before the announcement of the merger and
continue to hold the joint firm afterwards, the ratio (weighted by ex-post shares) of those who held only one piece. Relative size is measured on the ex
date in the case of spin-offs and on the eve of announcement in the case of stock mergers.
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Table 12: Predicted vs. Unpredicted Disagreement and Returns

All event returns used are the excess joint return over the value-weighted market index. “Cont. investors hold one side only” is, among institutional
holders that held the joint firm before the announcement of the spin-off and continue to hold at least one piece afterwards, the ratio (weighted by
ex-ante shares) of those who hold only one piece. “Cont. investors held one side only” is, among institutional holders that held at least one piece
before the announcement of the merger and continue to hold the joint firm afterwards, the ratio (weighted by ex-post shares) of those who held only
one piece. The sample in (5) and (6) is restricted to transactions where the ratio of the acquirer to target company size (or the reverse, if the target
is larger than the acquirer), measured at the ex date, is no more than 5.
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A Appendix

In this appendix, I further examine the equilibrium prices in the bundled and unbundled

economies in Sections 1.1-1.3, providing sets of sufficient (but not necessary) conditions for

the price of the bundle in the bundled economy to be less than or equal to the sum of

the prices of the two assets that are separately tradeable in the corresponding unbundled

economy, and strictly less than the sum of these prices when short sales constraints are

binding for at least one investor on only one of the two unbundled assets. In the absence of

these conditions, there are situations that would give rise to the bundle price exceeding the

price of the two standalone assets, and I will provide a numerical example to illustrate this

possibility.

Throughout the appendix, assumptions A1-A9 from Section 1.1 and the notation of that

section are maintained, and investors are assumed to agree on the variance-covariance matrix

of asset payoffs (that is, Ωk = Ω).

A.1 Sufficient Conditions for Non-Negative Price Impact of Un-

bundling

Conditions that limit the second order effect of rebalancing portfolios due to bundling or

unbundling (namely, the changes in prices of assets that are outside of the bundle, due to

rebalancing related to changing holdings of the bundle assets but in the face of short sales

constraints on these non-bundle assets, which cause secondary impacts on the prices of the

bundle assets) can guarantee a non-negative price impact of unbundling. I will provide two

sets of such sufficient conditions. While they are somewhat restrictive, it is important to note

that these are sufficient but not necessary conditions, and they are intended to illustrate the

channel that must be limited in order to result in a non-negative price impact of unbundling.

The following notation will identify the investor groups presented in Section 1.3: (i) θb

encapsulates groups 1, 2, and 3 as defined in Section 1.3, and is the set of investors who hold
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the bundle in the bundled economy (and who may hold some or none of assets 1 and 2 in

the unbundled economy); (ii) θ0,0 represents group 4 as defined previously, and is the set of

investors who do not hold the bundle or its component assets; and (iii) θ0,1 and θ0,2 are two

subgroups of group 5 as defined previously, specifically the sets of investors who do not hold

the bundle but hold either asset 1 or asset 2 (respectively) in the unbundled economy. The

group θ0 is the union of the groups in (ii) and (iii).

Also, define the incremental hedge portfolio, consisting of assets in set Φ where assets

outside of this set are assumed to be held constant (hence it is an “incremental” hedge),

for assets i = 1, 2 as hi[Φ]. For Φ consisting of assets 3 to N (assets outside of the bundle),

these incremental hedge portfolios are thus denoted h1
[3−N ]. and h2

[3−N ]. Given the optimality

condition from equation 2.8, the elements of these hedge portfolios must satisfy

∑
j

σjm∆xj = 0,m > 2 (20)

Solving the N-2 equations in (20) for ∆xj, j > 2, (that is, the elements of the hedge

portfolio) gives

∆x[3−N ] = hi[3−N ]∆xi = −Ω−1
[3−N ]σ[i,3−N ]∆xi, i = 1, 2 (21)

where Ω[3−N ] is the submatrix of Ω excluding the first two rows and columns, and σ[i,3−N ] is

the subvector of covariances of asset i (with assets 3 through N). Note that a hedge portfolio

is the same for all investors since there is agreement on the variance-covariance matrix. The

element of the portfolio corresponding to asset j will be denoted as hi[Φ](j), and an asset j

will be said to be part of a hedge portfolio if hi[Φ](j) 6= 0.

Assume that an investor starts with an optimal portfolio (satisfying the first order con-

ditions from equation (8)) and then changes his holdings of assets 1 and 2 by ∆x1 and ∆x2

(e.g., in response to a change in constraints). Importantly, the incremental hedge portfolios

hi[3−N ] are defined such that changing his holdings of assets 3 to N as suggested by the two
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incremental hedge portfolios will then result in a new portfolio that again satisfies the first

order conditions from (8) as long as the prices and shadow costs associated with assets 3 to

N do not change. I will apply this property when considering the propositions that follow.

Proposition 1. If (i) there are no investors in sets θ0,1 and θ0,2 and (ii) the short-sale con-

straint is never (in the bundled or unbundled equilibrium) binding for k ∈ θbwith

respect to assets that are part of either or both of h1
[3−N ] and h2

[3−N ], then

p∗bb ≤ (p∗1u + p∗2u). Further, if short sales constraints bind on one of the as-

sets 1 or 2 in the unbundled economy for at least one individual in θb, then

p∗bb < (p∗1u + p∗2u).

Proof: Let each investor hold their optimal quantity of the bundle in the bundled equilibrium,

xkbb = xk∗bb , k = 1, ...K (22)

It can be shown that the prices and shadow costs of assets 3 to N are the same in the

bundled and unbundled economies given assumptions (i) and (ii) of the proposition. By

definition of the incremental hedge portfolios, the optimal quantities of each other asset i

held by each investor in the bundled economy are then

xk∗ib = xk∗iu + h1
[3−N ](i)

[
xk∗bb − xk∗1u

]
+ h2

[3−N ](i)
[
xk∗bb − xk∗2u

]
, i > 2, k = 1, ...K (23)

Given these optimal quantities, and assumptions (i) and (ii), it can be shown that the

equilibrium prices in the bundled economy (relative to the prices in the unbundled economy)

are then

p∗ib = p∗iu, i > 2 (24)

and
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p∗bb = [p∗1u + p∗2u] +

[∑
k∈θb

µ0

αk

]−1 [∑
k∈θb

{
λkbb − (λk1u + λk2u)

αk

}]
(25)

where the shadow costs are given by

λkib = λkiu, i > 2, k = 1, ...K (26)

λkbb = 0, k ∈ θb (27)

λkbb = λk1u + λk2u + µ0 [p∗bb − (p∗1u + p∗2u)] , k ∈ θ0,0 (28)

Note that (26) and (27) are used to evaluate the expression in (25), which is then used to

evaluate (28).22

Finally, given (27) and the non-negativity of shadow costs, (25) implies that p∗bb ≤ (p∗1u +

p∗2u). Further, if short sales constraints bind on one of the assets 1 or 2 in the unbundled

economy for at least one individual in θb, then there would be some positive λk1u and/or λk2u

for at least one individual in θb, and therefore (25) would imply p∗bb < (p∗1u + p∗2u).

Proposition 2. If (i) asset 2 is not part of the hedge portfolio for asset 1 and vice versa,

that is h1
[2−N ](2) = 0 and h2

[1,3−N ](1) = 0 and (ii) the short-sale constraint is

never (in the bundled or unbundled equilibrium) binding for k ∈ [θb, θ0,1, θ0,2]

with respect to assets that are part of either or both of h1
[3−N ] and h2

[3−N ], then

p∗bb ≤ (p∗1u+p∗2u). Further, if (i) at least one of θ0,1 or θ0,2 is non-empty or if short

sales constraints bind on one of the assets 1 or 2 in the unbundled economy for

at least one individual in θb, then p∗bb < (p∗1u + p∗2u).

Proof: First consider an additional, modified unbundled economy, identified by a subscript

m. In this economy, additional constraints restricting holdings of assets 1 and 2 to zero are

22Also note that combining (25) and (28) gives us equation (19) from earlier in the text.
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imposed on individuals who do not hold the bundle in the bundled economy. Thus, the

additional constraints are:

xki ≤ 0, i ∈ (1, 2), k ∈ θ0 (29)

Applying Proposition 1,23 we have

p∗bb ≤ (p∗1m + p∗2m) (30)

It remains to compare the prices in the unbundled economy to those in the modified un-

bundled economy. Let each investor hold their optimal quantity of assets 1 and 2 in the

unbundled equilibrium:

xkiu = xk∗iu , i ∈ (1, 2), k = 1, ...K (31)

It can be shown that the prices and shadow costs of assets 3 to N are the same in

the unbundled and modified unbundled economies given assumption (ii) of the proposition.

Thus, by definition of the incremental hedge portfolios, the optimal quantities of each other

asset i held by each investor in the unbundled economy, relative to their optimal holdings in

the modified unbundled economy, are then

xk∗iu = xk∗im + h1
[3−N ](i)

[
xk∗1u − xk∗1m

]
+ h2

[3−N ](i)
[
xk∗2u − xk∗2m

]
, i > 2, k = 1, ...K (32)

where the hedge portfolios applying to assets 3 to N can be used because assumption (i) of

the proposition precludes assets 1 or 2 from appearing in the hedge portfolios of each other.

Given these optimal quantities, and assumptions (i) and (ii), it can be shown that the

equilibrium prices in the bundled economy (relative to the prices in the unbundled economy)

23The proof of Proposition 1 can be adapted to this situation by reflecting the shadow costs of the new
constraints. That is, for those individuals k ∈ θ0 for whom one of the new constraints from (29) is binding,
the corresponding λkiu in (28) is replaced by −δkiu. The conclusions are unchanged.
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are then

p∗iu = p∗im, i > 2 (33)

and

p∗iu = p∗im +

 ∑
k∈(θb,θ0,i)

µ0

αk

−1 ∑
k∈θb

{
λkiu − λkim

αk

}
+
∑
k∈θ0,i

{
δkim
αk

} , i ∈ (1, 2) (34)

where the shadow costs are given by

λkiu = λkim, i > 2, k = 1, ...K (35)

λkiu ≥ λkim, i ∈ (1, 2), k ∈ θb (36)

λkiu = 0, i ∈ (1, 2), k ∈ θ0,i (37)

λkiu = λkim + µ0 [p∗iu − p∗im] ,


i = 1, k ∈ [θ0,0, θ0,2]

i = 2, k ∈ [θ0,0, θ0,1]

(38)

Given (36) and the non-negativity of shadow costs, (34) implies that p∗iu ≥ p∗im for each

of i ∈ (1, 2) which combined with (30) means that p∗bb ≤ (p∗1u + p∗2u). Further, if (i) at least

one of θ0,1 or θ0,2 is non-empty or if short sales constraints bind on one of the assets 1 or 2 in

the unbundled economy for at least one individual in θb, then there would be some positive

λk1u or λk2u for some individual in θb or some positive δkim for some individual in θ0,1 or θ0,2,

and therefore (25) and (34) would imply p∗bb < (p∗1u + p∗2u).
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A.2 Numerical Example of Negative Price Impact of Unbundling

I provide a numerical example to demonstrate that, in the absence of the conditions set

forth in Proposition 1 or Proposition 2 (or other sets of sufficient conditions), there exist

situations that would give rise to the bundle price exceeding the price of the two standalone

assets because of the second order price effects discussed above.

The parameters in the unbundled economy are as follows.

µ0 = 1

αk = 1, k = 1, ...3

µ1′ =

[
0 0 20

]

µ2′ =

[
20 19.5 0

]

µ3′ =

[
19.5 20 20

]

Ω =


2 1 1

1 2 0

1 0 2


z′ =

[
1 1 1

]
Also, all three investors are restricted from short selling any of the risky assets, that is:

ck
′
=

[
0 0 0

]
, k = 1, ...3

For the bundled economy, the bundle parameters are therefore:

µ1
b = 0

µ2
b = 39.5
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µ3
b = 39.5

σbb = 6

σb3 = 1

zb = 1

ckb = 0, k = 1, ...3

Given these parameters, the equilibrium prices and quantities can be calculated numeri-

cally. The unbundled equilibrium is given by:

p∗
′
u =

[
18.011363 18.25 18.954546

]

x1∗′
u =

[
0 0 0.522727

]

x2∗′
u =

[
0.909091 0.170455 0

]

x3∗′
u =

[
0.090909 0.829545 0.477272

]

λ1′
u =

[
18.534090 18.249999 0

]

λ2′
u =

[
0 0 19.863637

]

λ3′
u =

[
0 0 0

]
The bundled equilibrium is given by:

p∗bb = 36.308511, p∗3b = 18.765958

x1∗
bb = 0, x1∗

3b = 0.617021

x2∗
bb = 0.531915, x2∗

3b = 0
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x3∗
bb = 0.468085, x3∗

3b = 0.382979

λ1
bb = 36.925532, λ1

3b = 0

λ2
bb = 0, λ2

3b = 19.297873

λ3
bb = 0, λ3

3b = 0

The optimality of the solutions can be confirmed by applying the equilibrium price and

quantity equations for the bundled and unbundled economies from Section 1. Notice that

the short sale constraint on asset 3, which is part of the hedge portfolio for assets 1 and 2, is

always binding for investor 2, who holds the bundle in the bundle equilibrium (and is thus

in θb). This causes condition (ii) of Proposition 1 to be violated, so that proposition does

not guarantee that the bundle price will be no larger than the sum of the prices of assets 1

and 2 above. In fact,

36.308511 = p∗bb > p∗1u + p∗2u = 18.011363 + 18.25 = 36.261363

so the given parameters lead to a negative price impact of unbundling. Notice that investors

2 and 3, who hold the bundle in the bundle equilibrium, each continue to hold positive

quantities of both assets 1 and 2 in the unbundled equilibrium. The fact that the short sales

constraints on these individual assets are not binding for those investors who are constrained

by the requirement to hold the bundle assets in proportion in the bundle equilibrium means

that the primary price impact of disagreement and the related reshuffling of holdings is zero.

This allows the secondary price impact, which results from the movement of the price of

asset 3 and happens to be negative in this case, to dominate in this situation.
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