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Abstract
We perform an experiment where subjects pay for the right to participate in a shareholder
vote. We find that experimental subjects are willing to pay a significant premium for the
voting right even though there should be no such premium in our setup under full
rationality. Private benefits from controlling the firm are absent from our setup and
overconfidence cannot explain the size of the observed voting premium. The premium
disappears in treatments where voting has no material consequences for the subjects. We
conclude that individuals enjoy being part of a group that exercises power and are therefore
willing to pay for the right to vote even when the impact of their own vote on their payoffs
is negligible.
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1 Introduction
In this paper we investigate experimentally why individuals value the right to vote. The
observation that people generally value the right to vote is common to the literature in
political science as well as in financial economics. However, no generally accepted
explanation of this phenomenon has emerged, and the two disciplines just mentioned differ
substantially in their approach to this problem. We contrast two explanations. The
instrumental voting hypothesis holds that voters value the right to vote only as a mean to an
end, as voting allows each voter to affect decisions he cares about, whereas voters do not
attach a value to the opportunity to vote itself. The non-instrumental voting hypothesis holds
that voters value the right to vote beyond purely instrumental reasons. Our experimental
evidence is inconsistent with all versions of the instrumental voting hypothesis we consider
and we interpret our results as supportive of non-instrumental voting. In particular, we
conclude that experimental subjects value the opportunity to join a group that exercises power
over decisions that have an effect on their own wealth, even if their own influence on the
group’s decision is negligible.
In political science the instrumental view of voting is a key element of the rational choice
literature (Downs, 1957; Riker and Ordeshook, 1968) but has usually been criticized because
with a larger number of voters the opportunity of any individual voter to affect the outcome
and to be pivotal for the final result is miniscule.1 Hence, if voting is associated with costs,
however small, then it is not rational for voters to participate in elections. Several authors
have therefore argued that there may be alternative benefits from voting. These theories have
in common that voters do not just benefit from the votes indirectly through their ability to
affect decisions in their favor, but they receive also a direct benefit from voting.2 We use the
term non-instrumental voting in order to describe motivations to vote other than the utility
derived from the outcome of the vote weighted with the probability of being pivotal for the
outcome.
1

See Palfrey and Rosenthal (1983, 1985) for a non-cooperative analysis of voting and Myerson (1998) for a
critique of this approach.

2

To the best of our knowledge the earliest reference to this argument is Fiorina (1976). However, Fiorina
credits Butler and Stokes (1969) with this distinction and refers to the “older tradition” in political science
(i.e., the tradition preceding Downs, 1957) as supporting a non-instrumental view of voting. Clearly, even the
canonical model of Riker and Ordeshook (1968) bases the choice among candidates on rational choice,
whereas the motivation to participate in the election is also motivated by appealing to a “civic duty,” which
already introduces a non-instrumental aspect into rational choice theory.
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In financial economics the right to vote has a monetary value that can be observed for those
companies that issue two classes of stock with the same dividend rights, where one class
(henceforth referred to as A-shares) has the right to vote, whereas the other class of otherwise
identical B-shares do not carry any voting rights. The difference between the prices of two
classes of otherwise identical shares represents the monetary value of a vote and is referred to
as the “voting premium.” Empirically this voting premium varies between 5% and 80% across
countries (see Appendix A for a discussion of this literature).
Financial economists have addressed the problem of pivotality with a different (but solely
instrumental) argument. If bidders in a takeover want to take control of the company, then
they are willing to pay a premium for voting shares but not for non-voting shares. At any
point in time there is a certain probability that a company is taken over and that such a
premium would be paid, so we should always expect non-voting shares to trade at a discount
to voting shares, which is exactly what we observe. In Appendix A we review the empirical
literature that analyzes whether observed takeover premiums can be explained by future
expected takeover premiums, and we conclude that the takeover theory and its variants alone
cannot explain the voting premiums actually paid in financial markets. The reason is that we
also observe large voting premiums in countries with no or hardly any takeovers, that only a
part of the ex ante voting premiums can be justified by the average voting premiums that are
paid ex post when takeovers actually occur, and that we also observe large voting premiums
for companies where the bylaws force bidders to pay the same price for the B-shares as they
pay for the A-shares.
Combining the literatures from political economy and financial economics yields a number of
unique insights for both fields. In our experiment we model a firm where shareholders vote on
replacing the manager. This set-up allows us to quantify the value of voting, and to
distinguish between instrumental and non-instrumental explanations.3 Also the setup is
largely immune to moral considerations such as a duty to vote in order to support democracy.
Our analysis shows that behavioral biases affect the premium shareholders are willing to pay

3

Only one study attempts to evaluate the right to vote in an experiment. Güth and Weck-Hannemann (1997)
try to elicit the value of the voting right in a field experiment in the context of a political election. See
Schram (1997) for a comment that highlights the severe difficulties of this methodology.
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for being allowed to vote. To the best of our knowledge, we are the first to show that the
voting premium can be explained by behavioral biases.4
In our experiment, there are two classes of shares, which are auctioned off at the beginning.
One class of shares has the right to vote and the other class has not. In the first period the
company pays a dividend that depends on the quality of a randomly assigned manager. The
second period’s dividend is influenced by an intermediate vote where those experimental
subjects who bought the voting shares decide on the replacement of the manager by a majority
vote. Since non-voting shares receive exactly the same dividends as voting shares, there are
no conflicts of interest between the holders of the two classes of shares. In our experiment we
find that individuals nevertheless attach a significant value to the right to vote, which equals
about 13% of the value of the shares. Note that we observe this voting premium in a context
without the possibility of takeovers. Thus, our design leads to voting premiums beyond those
explained by takeovers, just as observed in the empirical literature on dual class shares.
Within our setup we can separate the instrumental and the non-instrumental aspects of voting.
We develop two different versions of the instrumental voting hypothesis:
A. Individuals are either fully rational (Nash equilibrium) or they make errors, but the
errors are symmetric and common knowledge (for example, in a Quantal Response
Equilibrium).
B. Individuals make random errors and they are overconfident, i.e. they believe that they
can avoid errors better than other voters.
We show that both cases considered in version A of the instrumental voting hypothesis
predict that there should be no voting premium. The more restrictive setup assumes that all
subjects are rational and that rationality is common knowledge. A somewhat milder
implementation of the rational choice paradigm is an error model such as the Quantal
Response Equilibrium (QRE) as proposed by McKelvey and Palfrey (1995, 1998), where
voters are assumed to make random mistakes and then formulate strategies that are best
responses in such a context. We show that QRE is a good model of the voting behavior in our
experiment. As errors are assumed to be symmetric and common knowledge, however, the
QRE does not predict a voting premium.
4

A number of experimental studies have investigated behavioral aspects of voting in the political sphere.
Schram and Sonnemans (1996a, 1996b), Battaglini, Morton and Palfrey (2006), Levine and Palfrey (2007),
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In version B of the instrumental voting hypothesis we drop the assumption that rationality is
common knowledge and assume instead that voters are overconfident and believe that they
make fewer mistakes when voting than other participants in the same game. We show how
this leads to a voting premium, but it is orders of magnitude smaller than the voting premium
actually observed. We therefore reject all versions of the instrumental voting hypothesis as it
contributes little to understanding our experimental results.
With the help of our experimental design we can differentiate between three different versions
of the non-instrumental voting hypothesis:
A. Individuals value the right to vote because they enjoy the status of being a voter and
expressing themselves, even if the outcome of the vote has no material consequences
for them. We call this the “expressive voting hypothesis.”
B. Individuals enjoy voting for the winner and joining a “bandwagon,” and they are
willing to pay for this opportunity.
C. Individuals enjoy being part of an influential group, but only in so far as the group’s
decisions have material consequences.
We find that our results are consistent only with version C of the non-instrumental voting
hypothesis. If the decision voters take has no material consequences, then experimental
subjects are not willing to pay more for the voting shares compared to the non-voting shares,
which is inconsistent with version A of the instrumental voting hypothesis. We also do not
observe a preference for joining a majority in the voting game, and our experimental subjects
are not willing to pay a premium for the opportunity to join the bandwagon, which rejects also
version B of the non-instrumental voting hypothesis.
Our paper contributes to the literature in political science by considering a setting that allows
us to quantify the subjective value of voting. In addition, the experiment is phrased in a way
that makes it unlikely that moral or status considerations have an effect on the outcome. If we
had modeled the experiment as a political election, subjects might have paid for a voting right,
because they regard voting as a civic duty to support democracy or as a sign of being a full
member of society.5 Our experimental design also rules out the “voter’s illusion” (see
Duffy and Tavits (2007) test various predictions of the pivotal voter model. Empirical evidence on this model
based on surveys can be found in Blais et al. (2000).
5

Note that depriving somebody of his political voting right is seen as a serious punishment that is only handed
out to the worst criminals. On the other hand, not having the right to vote at an annual general meeting is
unlikely to be seen as “shameful.”

-4-

Quattrone and Tversky, 1984) where the voter believes that if he incurs the costs of voting,
others from the same interest group will do so as well. In our setting, the number of voters (or
the “turnout”) is always constant and the question is not how many individuals vote, but who
votes. Also, there are no interest groups because the incentives of all subjects are fully
aligned.
We contribute to the literature on financial economics by offering an additional hypothesis for
the existence of the voting premium. We suggest that the price of the corporate voting right
may be influenced by non-instrumental considerations. While behavioral biases like this have
been used in many applications in financial economics, they have never been applied to
shareholder voting to the best of our knowledge.6
The remaining part of the paper is structured as follows. Section 2 develops the model and the
main hypotheses. Section 3 describes the experimental setup. Section 4 discusses our
experimental evidence on the instrumental voting hypothesis, and Section 5 analyzes the noninstrumental voting hypothesis. Section 6 concludes. The appendix summarizes our reading of
the literature on dual class shares and contains a proof and more details on the experiments.

2 The model
2.1 Model setup
General setup. The game has N potential risk-neutral investors with an initial endowment of
cash who can bid for shares in a company. There are two classes of shares: A-shares, which
give shareholders voting rights in the company, and B-shares, which have no voting rights. Ashares and B-shares are both entitled to the same dividends per share and the number of Ashares and the number of B-shares is M < N for each class. At the beginning investors bid for
shares in the company, and each investor can buy at most one share of each class. Then there
are two periods, t = 1, 2, and the firm pays a dividend Dt in each period. Dividends depend on
the quality of the manager employed and on a state of nature. The basic setup is the same for
both periods. After observing the dividend paid in the first period shareholders vote on the
replacement of the manager and decide who runs the firm in the second period.
Technology and dividends. Managers are drawn from a pool and the number of good
managers and bad managers in the pool is the same. If the manager is good, then the dividend
6

See Baker, Ruback, and Wurgler (2006) for a survey of behavioral corporate finance.
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in period t is high (Dt = H) with probability p ≥ 0.5 . In the complementary state the dividend

is low (Dt = L < H) with probability 1 – p. If the manager is bad, then Dt = L with probability
p and D = H with probability 1 – p. Investors know the probability p, but not the quality of the
manager. Since firms draw a good manager or a bad manager from the pool with equal
likelihood, the posterior probability of having a good manager is therefore p if Dt = H and 1 –
p if Dt = L.
Voting. Shareholders observe the dividend in the first period and then vote on the

replacement of the manager by majority vote. Only owners of A-shares are allowed to vote
and they have one vote per share. We assume M is odd for simplicity, so the manager will be
replaced whenever at least ( M + 1) / 2 votes are cast for the replacement of the manager.
Then a new manager is drawn from the same pool for the second period, so the new manager
is good or bad with the same probability p. If fewer than ( M + 1) / 2 votes are cast for the
replacement of the manager, then the old manager stays in charge.
Initial allocation of shares. At the beginning, each investor can submit a bid for one A-share

and another bid for one B-share. No investor is allowed to bid for multiple shares of the same
class, but each investor bids simultaneously for one A-share and one B-share.7 It is not
possible not to bid, but it is possible to bid zero. The auctioneer collects the N bids for each
class of shares. The shares for each class are then allocated to the investors who submitted the
M highest bids. Investors pay a price equal to the M+1st bid submitted for this class of shares.
If several investors submit identical bids so that the Mth bid is not unique, then the auctioneer
allocates the shares by lot among these investors.
Sequence of events. We therefore obtain the following extensive form of the game:

1. Nature draws the quality of the manager who runs the firm. Investors bid for shares
in the firm.
2. The auctioneer allocates the shares of the firm to investors and sets prices. Investors
pay the price for the shares they are allocated.

7

We impose this restriction for several reasons. At the bidding stage, this assumption greatly simplifies the
potential bids of the investors, and (together with a sufficiently high budget) makes sure that investors always
have enough resources to bid for all shares they want. At the voting stage, this restriction makes sure that
there are always M voters, so that it is not possible to buy a majority of votes. Barclay and Holderness (1989)
and Dyck and Zingales (2004) show that blocks of voting shares that confer effective control of a firm trade
at substantially higher prices than individual shares in the market. This effect is precluded by our
assumptions.
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3. The dividend for the first period is realized, becomes observable to all investors, and
is paid to all shareholders.
4. A-shareholders vote on the replacement of the manager.
5. The dividend for the second period is realized, becomes observable to all investors,
and is paid to all shareholders.
The setup is the simplest setup that allows us to separate the different versions of the
instrumental voting hypothesis and the non-instrumental voting hypothesis, respectively. We
need a minimum of two periods, so that individuals can learn and make inferences from the
first dividend, and then make appropriate decisions contingent on the first dividend.
We use two classes of otherwise identical shares in order to control for unobservable factors
that might affect individuals’ valuations. In particular, our setup is robust to risk-aversion,
because risk-aversion affects the prices of the two types of shares, but not the price difference,
which is the quantity we are most interested in.

2.2 Instrumental voting
In this section we make theoretical predictions for the voting premium that are implied by
different versions of the instrumental voting hypothesis. We first calculate the symmetric
Nash equilibrium under the assumption that investors are fully rational. Then we allow for
symmetric errors that are common knowledge (Quantal Response Equilibrium), and finally
introduce overconfidence as a behavioral bias.
2.2.1 Nash equilibrium
Voting. Shareholders observe the dividend of the first period and infer that the manager is

good with probability p and bad with probability 1 – p. Denote by δ ∈ { R, K } the decision to
replace (R) or to keep (K) the manager. In the first period and, if the manager is replaced, also
in the second period, we have:

E ( D1 ) = E ( D2 D1 = H , δ = R ) = E ( D2 D1 = L, δ = R ) =

H +L
.
2

(1)

After observing a high dividend, the posterior probability of the manager to be good is p.
Hence, if the manager is kept, we obtain:
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E ( D2 D1 = H , δ = K ) = p ( pH + (1 − p ) L ) + (1 − p ) ( pL + (1 − p ) H )
=

H +L
⎛1
⎞
+ 2 ⎜ − p (1 − p ) ⎟ ( H − L ) .
2
⎝4
⎠

(2)

Similarly, after observing a low dividend:
E ( D2 D1 = L, δ = K ) = p ( pL + (1 − p ) H ) + (1 − p ) ( pH + (1 − p ) L )
=

H +L
⎛1
⎞
− 2 ⎜ − p (1 − p ) ⎟ ( H − L ) .
2
⎝4
⎠

(3)

Note that p (1 − p ) ≤ 1 4 , with equality only if p = 1 2 . It follows from (1), (2) and (3) that if
p > 1 2 then A-shareholders wish to replace the manager if D1 = L and they wish to keep the

manager if D1 = H. If p = 1 2 they are indifferent between replacing and keeping the
manager. In principle there are many asymmetric equilibria of this game where a majority of
shareholders either votes to replace or to keep and no shareholder is pivotal for the decision.
For example, in one equilibrium (M + 1)/2 + 1 A-shareholders always vote to replace the
manager and (M - 1)/2 – 1 shareholders always vote to keep her. However, there is no central
coordinating mechanism in this game to allocate different roles to shareholders. In the unique
symmetric trembling hand-perfect equilibrium all A-shareholders vote to replace if D1 = L
and to keep if D1 = H as long as p > 1 2 .8 We focus on this equilibrium here and ignore the
asymmetric equilibria of the voting game. We also ignore non-responsive symmetric
equilibria where all shareholders vote for the same alternative all of the time. Note that these
would not be trembling-hand perfect.
Bidding and valuation. Using equation (1), we obtain from the equilibrium replacement

decision:
1
1
E ( D2 D1 = H , δ = K ) + E ( D2 D1 = L, δ = R )
2
2
⎛1
⎞
= H + L + ⎜ − p (1 − p ) ⎟ ( H − L ) .
⎝4
⎠

VNash = E ( D1 ) +

(4)

Whenever p > 1 2 we have VNash > H + L . Without voting VNash = H + L . The second term in
equation (4) therefore reflects the benefits from voting to shareholders, which are zero when
8

In order to see this note that in any completely mixed strategy profile there is a positive probability for each
A-shareholder to be pivotal. But then the expected second period dividend is strictly higher when the
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p = 1 2 . The intrinsic value VNash is the same for A-shares and for B-shares. The auction is a

standard multi-unit Vickrey auction, so it is a weakly dominant strategy for each investor to
bid the intrinsic value VNash for one A-share and also for one B-share. If all investors do this,
then the unique price for the A-shares is PA = VNash, and, similarly for the B-shares PB = VNash,
so there is no price difference between the two classes of shares. Since all investors bid the
same the auctioneer then allocates the shares by lot.
2.2.2 Errors and overconfidence

It is well-known that participants in experiments deviate from pure Nash strategies and that
they also take into account the possibility that other players make mistakes in the formulation
of their own optimal strategy. For this reason McKelvey and Palfrey (1995, 1998) develop the
concept of a Quantal Response Equilibrium (QRE), which has been successfully applied to
the analysis of experimental results.9 The notion of a QRE is based on the assumption that
players make mistakes and that their strategies are best responses given the mistakes they
anticipate other players to make. We first develop the symmetric, standard notion of QRE and
show that as long as it is common knowledge that errors are symmetric across players, the
valuation of the two classes of shares is the same (although lower than in Nash equilibrium).
We then go one step further and analyze the case where investors are overconfident and
believe that they make fewer errors than other bidders.
Rationality with errors. We denote the probability that an A-shareholder makes an error

when voting on the dismissal of the manager by τ D1 . So τL is the probability that an Ashareholder votes against a dismissal after observing a low dividend, and τH is the probability
that a shareholder votes for dismissal after observing a high dividend. As individual errors are
independent from one another, the voting equilibrium now involves a certain probability of a
mistake, namely:
eL = Pr (δ = K | D1 = L ) =

⎛M ⎞ i
( M −i )
,
⎜ ⎟τ L (1 − τ L )
i =( M +1) / 2 ⎝ i ⎠

(5)

eH = Pr (δ = R | D1 = H ) =

⎛M ⎞ i
( M −i )
.
⎜ ⎟τ H (1 − τ H )
i = ( M +1) / 2 ⎝ i ⎠

(6)

M

∑
M

∑

manager is replaced compared to when she is kept (given that D1 = L and p > 1 2 ) and voting to replace her
is then a strictly dominant strategy for each shareholder.
9

See Guarnaschelli, McKelvey, and Palfrey (2000) for an application of the QRE to a voting game.
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The manager is therefore kept after a high dividend with probability (1 – eH)/2. Then the
expected dividend in the second period is E ( D2 D1 = H , δ = K ) as given in equation (2).
With probability (1 – eL)/2 the manager is replaced after a low dividend, and with probability
eH/2 the manager is replaced after a high dividend. In both cases the expected dividend then
equals (H + L)/2 from (1). With probability eL/2 the manager is kept after a low dividend and
then E ( D2 D1 = L, δ = K ) as given in equation (3). Then the value of one share is:
⎛1
⎞
VQRE = H + L + ⎜ − p (1 − p ) ⎟ ( H − L ) (1 − eL − eH ) .
⎝4
⎠

(7)

For the case without errors we have eL = eH = 0 and then the value of the shares in the QRE
becomes equal to VNash as in (4). Under our assumptions that the probability of making a
mistake is symmetric across players and common knowledge, PA = PB = VQRE, so there is no
price difference between voting A-shares and non-voting B-shares. Notice that this argument
holds for any model with symmetric errors that are common knowledge.
Responsiveness. We follow the literature on QRE and assume that the error probabilities τH

and τL are smaller if the utility that is at stake in the vote is higher and parameterize this
relationship using a logistic function. We define the benefits from making the correct decision
relative to making an incorrect decision by ΔU from the payoffs in (2) and (3) above as:

⎛1

⎞

ΔU = 2 ⎜ − p (1 − p ) ⎟ ( H − L ) ≥ 0
⎝4
⎠

(8)

The probability of any A-shareholder to be pivotal is:
M − 1 ⎞ ( M −1) / 2
1 − τ D1
⎟τ D1
⎝ ( M − 1) / 2 ⎠
⎛

(

πD = ⎜
1

)

( M −1) / 2

(9)

Then the expected payoff from making the correct decision is πΔU and with this the
probability of making an error can be written as:

τ (λ ) =

1

1 + exp ( λπ ΔU )

(10)

We can write equation (10) without reference to the dividend paid at t=1 because ΔU is
identical for both levels of the dividend. Here, λ is the responsiveness coefficient. If λ = 0,
then shareholders randomize between keeping and replacing the manager with equal
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probability and τH = τL = 0.5, independently of the utility difference from replacing or keeping
the manager ΔU. If λ = ¶, then τH = τL = 0, so we obtain the symmetric responsive Nash
equilibrium described in equation (4). Note that the definition of QRE requires that each Ashareholder chooses the error probability τ as a best response to that of all other shareholders,
so that the error probabilities used in (9) are consistent with the probability of being pivotal
used in (10).
Overconfidence. We now go one step further and assume that investors are overconfident in

the following sense. At the voting stage they make errors as described above and the
probabilities of making mistakes are the same for all investors. However, the symmetry of
errors is no longer common knowledge and each investor believes that only other shareholders
will make mistakes, whereas each investor himself can make the correct judgment without fail
at the voting stage. With this belief, investors value the right to be pivotal at the voting stage
because according to their beliefs it helps them to avoid the errors other investors would
make. With this assumption the voting stage remains unchanged and the actual error
probabilities are still given by (5) and (6).
With overconfident investors the valuation formulae for the expected dividends and therefore
the intrinsic valuation in (7) have not changed. However, overconfident investors anticipate
that they can improve on this valuation if they own a voting share and become pivotal in the
voting game. The investor believes that whenever he is pivotal he can change the probability
of replacing the manager if D1 = L from 1 − τ L to 1 and, if D1 = H he can change it from τ H to
0. Hence, an overconfident investor overvalues the shares conditional on himself being able to
vote by a premium ω:
⎛1
⎝4

⎞
⎠

ω = (π Hτ H + π Lτ L ) ⎜ − p(1 − p ) ⎟ ( H − L )

(11)

The premium ω is the increase in intrinsic value of a share from the point of view of an
overconfident investor who removes the errors he attributes to all other shareholders. This
will generally not be the voting premium in equilibrium because of the interdependence
between his valuation of the B-shares and his ability to obtain an A-share in the auction. An
overconfident investor also values the non-voting shares above their intrinsic value (7)
conditional on obtaining an A-share, because whenever he owns a voting share this also
increases his valuation of the non-voting share. This interdependence makes the analysis of
the equilibria of the auction game somewhat tedious and a complete characterization of these
- 11 -

equilibria is beyond the scope of this paper.10 We summarize the facts that are most important
for our empirical analysis in the following proposition, which is proved in Appendix C.
Proposition 1: Assume that each investor believes that he himself will make the optimal

decision at the voting stage of the game for certain, whereas all other investors make an error
with positive probability. Each investor believes that each share of the company increases in
value by ω if he owns one A-share. Then: (i) There exists no symmetric equilibrium in pure
strategies; (ii) There exists a continuum of asymmetric equilibria in weakly undominated
pure strategies where the voting premium satisfies 0 ≤ PA – PB ≤ 2ω.
Intuitively, Proposition 1 can be understood as follows. Investors are willing to pay

2(VQRE + ω ) for both shares together. Prices below VQRE cannot be sustained in equilibrium for
any B-share, and, similarly, prices below VQRE + ω cannot be sustained for any A-share. The
reason is that those investors who bid low and receive no shares in equilibrium would
otherwise be better off by bidding high for one type of share. However, the premium ω for the
B-share can be allocated in any possible way between the A-share and the B-share. The
highest premium results when the price of the A-share reflects the whole increase in value of
both shares while the price of the B-share is just equal to VQRE. Conversely, both shares may
be priced at VQRE + ω in equilibrium, so that the voting premium is zero. Any intermediate
case is also possible.

2.3 Non-instrumental theories of voting
The discussion in the previous section relies on the notion of instrumental voting, where an
individual’s right to vote has a positive effect on the individual’s payoffs. However, whenever
the probabilities πL and πH of being pivotal are small, then the voting premium from (11) is
also small. This is the paradox of voting discussed in political science, which has led to the
investigation of alternative benefits of voting. We distinguish between three different notions
of non-instrumental voting and discuss the related literature:
A: Expressive voting. At the most basic level, voters enjoy voting because it gives them the

opportunity to “make their voice heard.” The outcome and the ultimate effect of one’s own
vote on the outcome are secondary in this case. As Brennan and Hamlin (1998) describe the
10

A complete analysis of all the pure-strategy equilibria of the auction game is available from the authors upon
request.

- 12 -

expressive motivation to vote, “voter participation just is the act of consumption that brings
the voter to the poll” (p.156).11 In the context of our model, we should then observe that
investors value the voting right independently of how much influence it has on their payoffs.
B: Joining the bandwagon. Voters may derive satisfaction from voting for the winner. This

desire can have several reasons, for example conformity (Bartels 1988) or the hope to benefit
from patronage after the election (Fiorina 1974). Callander (2006) models such preferences
and examines the formation of bandwagons in sequential and simultaneous elections.
Schuessler (2000) argues that citizens like to attach to collectives, and he relates this to their
preference to join the majority when voting. If this is the primary motivation of the
participants in our experiments, then we should see that (1) they try to vote with the majority,
i.e., there is some kind of “bandwagon,” and (2) that they value votes more if they have more
opportunities to join a collective. In particular, a stronger bandwagon effect should be
associated with a higher voting premium.
C: Being part of an influential group. In this interpretation voters enjoy voting because it is

associated with the status of being part of a group that is in control of a decision that affects
the payoffs of group members. The key difference to version A of the non-instrumental voting
hypothesis is that the group is influential, i.e. the group’s decisions affect the utility of all
citizens or – in case of a firm – of all shareholders. In our model, the A-shareholders
collectively exercise power over the manager and therefore over the future dividends of the

firm. This version of the non-instrumental voting hypothesis differs from instrumental voting
in that it does not rely on the ability of any individual to change the outcome, which is only
possible if the individual is pivotal. The key aspect of this notion of non-instrumental voting
is that the individual benefits from being associated with a group that exercises influence
collectively.
At first glance, hypothesis C seems to be identical to rule utilitarianism, which holds that
individuals receive utility from following a rule that maximizes social surplus.12 While the
welfare maximizing decision is obvious in the voting stage of the game, it is unclear,

11

Here, we refer only to the general definition of expressive voting by Brennan and Hamlin (1998) and
Brennan and Lomasky (1993). Their so-called low-cost theory of expressive voting where voters tend to vote
more expressively, the more they identify with the issue that is voted on and the less they think their vote
matters, is not applicable to our setup. For an experimental test of the low-cost theory of expressive voting
see Tyran (2004).

12

See Harsanyi (1980) and Feddersen and Sandroni (2006), as well as Coate and Conlin (2004) for an empirical
test.
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however, what "welfare" is in the first stage of the game when the shares are auctioned off. If
welfare is set equal to the payoff of the whole group, a bid of zero for A-shares and for Bshares is the welfare maximizing rule, so that the voting premium predicted by rule
utilitarianism is zero. On the other hand, if welfare includes the payoff of the experimenter,
any rule becomes welfare maximizing and rule utilitarianism does not yield any predictions
on the voting premium. We therefore cannot test for rule utilitarianism in our framework.

3 Experimental setup
We implement the model described in Section 2.1 in an experiment and test if participants in
our experiments value the right to vote, and if voting premiums are better explained by
instrumental or by non-instrumental motivations.
All treatments have N = 8 investors. There are M = 5 A-shares and 5 B-shares, and the
dividends are H = 20 and L = 0. The participants played the same game (treatment) for 30
rounds, and no participant played more than one of the treatments. There are four
treatments:13
BASE: The base treatment has p = 80%. With this the difference between the good manager

with E(D) = 16 and the bad manager with E(D) = 4 is substantial and it should pay to solve
the inference problem correctly. The inference problem is non-trivial, so it is plausible that
some players do not trust other players to vote correctly and overconfident players should
therefore tend to overvalue the voting rights associated with the A-shares.
NU: In the no-uncertainty treatment p = 100%. Then E(D) = 20 with a high quality manager

and E(D) = 0 with a low quality manager, so that the stakes have increased relative to the base
treatment. In addition, the inference problem is now trivial, which should reduce the number
of shareholders who vote against their interest and therefore also the inclination of our
experimental subjects to distrust other participants. This treatment therefore serves as a
robustness check on the base treatment, in particular to detect behavior in the base treatment

13

For each treatment, we had two sub-treatments that only differ in the way the results of the vote were
announced. In the limited information sub-treatment, only the decision whether or not the manager had been
dismissed was announced. In the full information sub-treatment the computer program also announced the
number of votes for and against dismissing the manager. For each of the four treatments, we ran five
experiments with limited information and five experiments with full information. The premium in offers and
prices was higher for the full information sub-treatment, but the difference between the sub-treatments was
never statistically significant.
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that should be properly attributed to errors in the statistical inference individuals need to
perform.
NI: In the non-influential manager treatment p = 50%. Then E(D) = 10 independently of the

quality of the manager and the vote has no consequences for the value of the firm. The
inference problem is trivial. While A-shareholders have an impact on decisions of the firm,
they cannot influence the distribution of future dividends with their vote. If experimental
subjects are motivated by expressive reasons as postulated by version A of the noninstrumental voting hypothesis, then they should value the right to vote in this treatment.
BH: In the block holder treatment all parameters are as in the base treatment, so p = 80%.

However, in addition to the 5 A-shares auctioned off in the beginning there is a block holder
who owns 6 A-shares and who always votes in favor of the incumbent manager. As a result, it
will never be possible to replace the manager no matter how the 5 new A-shareholders vote.
This treatment is similar to the non-influential manager (NI) treatment with respect to the
instrumental value of the vote, which is zero. However, from a behavioral point of view there
is a difference between joining a pre-specified majority (the “bandwagon”) and pure
expressive voting. If individuals want to join the bandwagon (version B of the noninstrumental voting hypothesis), then they should be willing to pay a premium on voting
shares in treatment BH but not in treatment NI. On the other hand, if they vote for expressive
reasons (version A of the non-instrumental voting hypothesis), then we should observe a
voting premium in both treatments, BH and NI.
Insert Table 1 here.
Table 1 shows an overview over the four different treatments. It contains the probability p of a
good manager to generate a high dividend and the number of additional shares held by a block
holder who does not participate in the initial auction. In addition, the table shows the Nash
value of the shares from equation (4). Shares are most valuable in treatment NU with VNash =
25 and least valuable in treatments NI or BH with VNash = 20.
Each treatment comprised 10 sessions that lasted for about 90 minutes each. In each session,
eight subjects participated; and no subject participated in more than one session. Subjects’
average earnings were 28 Euros, including a show-up fee of 3 Euros. The currency in the
experiment was “points,” which were exchanged into real money at the end of the experiment
at the exchange rate of 1 point = 3 cent. The exchange rate was commonly known to all
participants. At the beginning of the experiment, each participant was given a budget of 150
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points. In order to prevent investors from running out of money after a series of low (i.e. zero)
dividends, each individual also received an additional 16 points at the end of each round.
Appendix B contains a translation of the instructions for the base treatment.
All experiments were carried out in the computer lab at Technical University Berlin between
January 2006 and September 2007. We used the software tool kit z-Tree, which was
developed by Urs Fischbacher in 2007. Participants were students at universities in Berlin.

4 The instrumental voting hypothesis
We first investigate the different versions of the instrumental voting hypothesis by focusing
on the base treatment and on the no uncertainty-treatment. We defer the discussion of noninstrumental approaches to Section 5.

4.1 Learning in the base treatment
We first analyze to what extent our experimental subjects learn during the experiment and
motivate our decision to focus on the averages of all variables during the last 15 rounds of
each session.
Insert Figure 1 here.
The left panel of Figure 1 shows the frequency τ of incorrect votes, i.e. the frequency that Ashareholders vote for either replacing the manager after observing a high dividend or for
keeping the manager after a low dividend. Similarly, the right part of Figure 1 shows the
prices of voting and non-voting shares over time. The frequencies for the 30 rounds of each
session are aggregated into six blocks of five rounds each. The figure indicates that subjects
do learn during the experiment: Voting errors decrease over time and prices increase over
time. The difference for individual errors τ between blocks 1 to 3 and blocks 4 to 6 is
statistically highly significant for votes after a high dividend (χ2-test with p-value 0.8%). All
other changes from blocks 1 to 3 to blocks 4 to 6 are not statistically significant. Thus, there is
some learning in the data concerning the voting behavior after a high dividend, but it is not an
important feature of our results. Thus, unless otherwise noted, we use averages across the last
15 periods (i.e. over the last 3 blocks in Figure 1) where learning processes have converged in
all following analyses.
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4.2 Prices in the base treatment
We analyze pricing behavior first. Table 2 shows statistics for the prices of voting and nonvoting shares (PA and PB) as well as for the voting premium PA – PB and the scaled voting
premium (PA – PB) / 21.8. We need to scale prices because the intrinsic values of the shares
change across treatments. As the prices PA and PB are very volatile and therefore unsuitable
for scaling, we scale by the risk-neutral value of the shares in Nash equilibrium from (4).
Prices might be correlated within each session, so we average prices across the last 15 rounds
for each session and present the results on these 10 observations in Panel A. For completeness
we also report the same results for all 300 observations (10 sessions with 30 rounds each) in
Panel B, where we treat every round as if it were an independent observation.
Insert Table 2 here.
From Table 2 we can clearly reject the hypothesis that the voting premium is zero, so
individuals do value the right to vote. The voting premium is 2.91 on average (median 2.63).
If we look at the entire sample of all 300 rounds then the voting premium is only slightly
different with a mean of 2.82 and a median of 2.00. These numbers are different from zero at
all conventional significance levels, and at about 13% of the intrinsic value of the shares they
are also economically significant.
The individual prices are also interesting. The average (median) price for an A-share is 18.52
(18.27), the average (median) price of a B-share is 15.61 (17.37). Hence, average prices are
substantially below the risk-neutral Nash-equilibrium value of 21.80 in the base treatment
(15% for A-shares, 28% for B-shares), and this difference is statistically highly significant.
One interpretation is that individuals are risk-averse and therefore value the shares at less than
their risk-neutral values.

4.3 Offers in the base treatment
Our analysis of offers arrives at the same qualitative conclusions as the analysis of prices.
Table 3 shows descriptive statistics for the 80 average offers across the last 15 rounds for each
subject in Panel A. Panel B displays the results for 2,400 individual offers (10 sessions with 8
subjects and 30 rounds). Offers are much more volatile than prices: Their standard deviation
is six to eight times higher than the standard deviation of prices. Offers vary between 0 and
300 and there are no systematic changes over the rounds (not shown in the tables) as we
observe them for prices and for voting behavior (see Figure 1). Given that the maximum
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payout per share is 40 (if both dividends turn out to be high), any offer above 40 appears
irrational at first glance. However, the five winners in the auction do not pay their own offers
but the offer of the sixth highest bid, so bidding more than the intrinsic value of the share (or
more than 40) is merely a weakly dominated strategy. Given that the equilibrium price is
consistently lower than the expected value of the shares, subjects who make extremely high
offers typically receive high payouts. So there is little incentive to refrain from offers that
seem irrationally high as long as there are at least three subjects who offer less than the
expected value of the shares. For this reason, we only interpret the median of the offers since
it is less sensitive to these outliers.
Insert Table 3 here.
Median offers are by construction higher than (average or median) prices, because prices
equal the sixth highest bid, i.e. the 25th percentile of all offers. Table 3, Panel B reveals that
53.8% of all 2,400 pairs of bids feature a positive voting premium and only 10.8% bid less for
the A-share than for the B-share. The remaining bids (35.4%) have the same price for both
shares. Again, voting premiums are positive and statistically significant at all conventional
significance levels and we conclude that our experimental subjects value the right to vote.
Overall, this shows that the Nash equilibrium described in Section 2.2.1 is a poor prediction
for the outcomes of this experiment.

4.4 Voting behavior in the base treatment
The results may deviate from the standard Nash equilibrium simply because subjects make
errors at the voting stage of the game. If sufficiently many subjects are overconfident and
believe that they are better at voting than their fellow group members, then they might be
willing to pay more for a voting share than for a non-voting share and drive up the voting
premium. We explore this explanation by analyzing voting behavior.
Insert Table 4 here.
Table 4 displays the results of the voting stage. The table contains the results for all
treatments, but we only interpret the results of the base treatment in this section. Panel A of
Table 4 gives the individual and the collective errors from voting on the replacement of the
manager. It shows that the frequency of A-shareholders voting for keeping the manager after
observing a low dividend, τL, is 18.33% averaged over the last 15 rounds. The frequency eL
that after a low dividend more than two A-shareholders vote against replacing the manager is
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7.14%. After a high dividend 11.82% of A-shareholders vote incorrectly (i.e. for replacing the
manager), which results in an actual dismissal in 3.03% of all cases. Shareholders make
significantly more mistakes after a low dividend than after a high dividend (the p-value for the
χ2-test is 1.4%, for the Wilcoxon test it is 14.8%). This can be due to the fact that they are

relatively more reluctant to fire a manager than to keep a manager. In Panel C, we display the
responsiveness parameters λL and λH for the voting decisions after a high dividend and after a
low dividend. The parameter λL is smaller than λH, which mirrors the fact that the observed
error rate is higher after a low dividend, but the difference between the two parameters is not
statistically significant.
Panel B of Table 4 draws the relevant conclusions for the valuation of the shares. If the errors
from decision-making at the voting stage are taken into account, then the value of shares in
the Quantal Response Equilibrium, VQRE is 21.69 from equations (5) to (7), so it is 0.11 lower
than the Nash value of 21.8. If the subjects in our experiment are overly optimistic in the
sense that they believe that only the other subjects but not they themselves make errors, then
we can estimate the premium ω they are willing to pay for a voting share as described in
Proposition 1. This maximum premium turns out to be 0.116, which is just 4.0% of the
average observed premium of 2.911, and this difference is also statistically significant at the
2% level. We conclude that errors and overconfidence cannot explain a meaningful portion of
the observed voting premium.

4.5 The no-uncertainty treatment
We repeated the experiment with p = 1, i.e. a good manager generates a high dividend with
certainty and a bad manager generates a low dividend with certainty. Therefore, the inference
problem at the voting stage is greatly reduced, and we expect fewer errors at the voting stage.
Table 4, Panel B, shows that there are indeed fewer errors under NU than under BASE. After
a low dividend, 18.33% of the subjects vote for keeping the manager in the base treatment
while only 11.03% do so in the no-uncertainty treatment. However, the difference is only
marginally significant in a one-sided Wilcoxon test (p-value: 7.8%).14 Moreover, under BASE
we observe inefficient voting outcomes after a low dividend in 7.14% of all cases while we do
not observe any inefficient voting outcomes under NU. This difference is significant with a pvalue of 2.5%. After a high dividend, error rates are also lower under NU than under BASE,
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but here the differences are not statistically significant. Interestingly, the reluctance of some
shareholders to fire the manager after a low dividend, observed in BASE, is clearly lower in
treatment NU: the difference between τL and τH is not significant in NU. Note that in NU, it is
certain that the manager is bad when a low dividend was paid whereas in BASE, there is a
small probability after a low dividend that the manager is good. This might explain the
reluctance to fire the manager after a low dividend in BASE but not in NU.
The potential loss ΔU that is incurred after a wrong decision is markedly higher in the NU
treatment than in the BASE treatment (see Table 1). If this higher loss is the reason for the
decrease in the error rates in NU relative to BASE, then the responsiveness parameters from
(10) should not differ between the two treatments. Panel C of Table 4 shows that the
responsiveness parameters λL and λH indeed do not differ significantly between BASE and
NU.
We also investigate whether overconfidence can explain the voting premium in the NUtreatment. Interestingly, the maximum voting premium that could be explained by
overconfidence from Proposition 1 is 0.120 and therefore almost identical to that observed in
the base treatment. There are two opposing effects here. The first is that error probabilities go
down relative to BASE, which reduces the maximum voting premium with overconfidence.
However, the loss ΔU caused by a wrong decision increases from 3.6 in BASE to 10 in NU
(see Table 1). This second effect increases the upper bound 2ω from Proposition 1 (see
equations (8) and (11)) on the voting premium. Both effects cancel each other and the
maximum premium with overconfidence stays constant at 0.12.
Insert Table 5 here.
Table 5 shows descriptive statistics for prices (Panel A) and offers (Panel B) averaged across
the last 15 rounds for the no-uncertainty treatment. Given that the Nash-value of the shares is
higher under the no-uncertainty treatment than in the base treatment, it is not surprising that
prices and offers are also generally higher. However, the differences between prices in BASE
and NU are never significant. The mean (median) relative price premium of voting shares is
16.0% (12.5%) in Table 5, Panel A which is higher than in the base treatment, where it is
13.4% (12.1%, see Table 2, Panel A), although the difference is also not significant. Mean
and median offers are slightly lower under NU than under BASE (compare Table 5, Panel B
14

We calculate for each session the error probability τ0 and then apply a two-sample Wilcoxon signed rank test
to these error probabilities. The results of this test are not shown in the tables.
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with Table 3, Panel A), but the difference is again not significant. We conclude that the results
for the no-uncertainty treatment are similar to those in the base treatment overall.
Summary on the instrumental voting hypothesis. Our evidence from the base treatment

and the no uncertainty treatment is inconsistent with the hypothesis that voters are willing to
pay a premium on voting shares because they are overconfident. Altogether, this rejects all
variants of the instrumental voting hypothesis exposed in Section 2. Whereas voting behavior
can be explained reasonably well by applying the QRE-concept, actual bidding behavior
violates not only the predictions of Nash equilibrium, but also the boundedly rational QRE
and the interpretation of voting premiums as prices that overconfident voters are willing to
pay. We therefore conclude that the voting premium must have a significant non-instrumental
component.

5 Non-instrumental theories of voting
The remaining task is to distinguish the three different versions of the non-instrumental voting
hypothesis from each other. We use two further treatments, the non-influential manager (NI)
treatment and the block holder (BH) treatment for this purpose (see Section 3 and Table 1 for
the details of these treatments).
The block holder and non-influential manager treatments are similar in that the vote of the Ashareholders does not affect the expected second period dividend. In the NI-treatment this is
the case because the quality of the manager does not affect dividend payments, and in the BHtreatment the vote has no influence because the manager can never be replaced. However, the
BH-treatment differs in two important respects from the NI-treatment. Firstly, in the block
holder treatment it is clear what the dividend-maximizing decision is, even though this
decision cannot be taken here because of the veto power of the block holder. By contrast, in
the non-influential manager treatment there is no dividend-maximizing decision. Secondly, in
the block holder treatment the outcome of the vote is given ex ante and known to the
experimental subjects, because they know the voting behavior of the block holder, so it is
clear what the majority is. In the non-influential manager treatment the outcome of the vote is
uncertain and there is no clear majority ex ante.
If there is a voting premium in the non-influential manager treatment (NI), then subjects must
value the act of voting itself, even if it has no payoff consequences for them.
Insert Table 6 here.
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Table 6 reports the results for the non-influential manager treatment. It is structured like Table
5, with average prices in Panel A and average offers in Panel B. From Panel A we can see that
the voting premium becomes very small and statistically indistinguishable from zero.
Moreover, the voting premium is significantly smaller under the NI treatment than under
either the BASE or the NU treatments. All tests for the premium are significant with p-values
below 5% for comparisons with the base treatment and below 1% for comparisons with the no
uncertainty treatment. If subjects valued the act of voting in itself as hypothesized by the
expressive voting hypothesis, then we should not observe any significant difference between
the NI-treatment on the one hand and the BASE or the NU-treatment on other hand. The
results from treatment NI in Table 6 therefore reject version A of the non-instrumental voting
hypothesis.
Insert Table 7 here.
Table 7 reports the results for the block holder treatment. It is structured like Tables 5 and 6.
From the discussion above a voting premium in the block holder treatment (BH) can be
explained with a propensity to vote for the winner, i.e. the bandwagon effect. This would be
consistent with version B of the non-instrumental voting hypothesis. Utility from voting for
the winner (version B) would require (1) that subjects value the voting right and pay a
premium for it and (2) that they vote with the block holder. Table 7 shows that there is no
voting premium in treatment BH. The premium is 0.29 on average, but no test can reject the
null hypothesis that it is zero even at the 10%-level. By contrast, all tests reject the hypothesis
that the premium under the BH-treatment is the same as under the BASE treatment or the NU
treatment. Table 4, Panel A shows that voting behavior in the BH treatment is also
inconsistent with the bandwagon hypothesis as the number of votes for keeping the manager
is always lower in the BH treatment than in the NU treatment which generates exactly the
same payoffs. After a low dividend, only 31.2% of the voters “join the bandwagon” and vote
for the incumbent manager in the BH treatment, i.e. only 13 percentage points more than in
the BASE treatment. We therefore find no evidence that would be consistent with version B
(“bandwagon-effect”) of the non-instrumental voting hypothesis.
Summary on the non-instrumental voting hypothesis. The block holder and non-influential

manager treatments clearly reject the hypothesis that voters are willing to pay a premium for
the right to vote if they have collectively no influence on the final outcome. It does not matter
whether this is so because the outcome of the vote itself does not matter, as in the non-
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influential manager treatment, or whether somebody else effectively makes the decision, as in
the block holder treatment. However, all of our observations are consistent with version C of
the non-instrumental voting hypothesis, which stipulates that voters value the right to be part
of a group that makes relevant decisions, even though their own contribution to the decisionmaking process (i.e., their probability to be pivotal) is small.
The results on the non-influential manager treatment and the block holder treatment allow us
to address a potential criticism of our experiment, which holds that subjects pay for the right
to vote for the mere entertainment value of voting: They might value the right to vote simply
to avoid looking at a blank screen while the other participants in the experiment vote. This
argument implies that a positive voting premium should be found in all our treatments. Our
results show, however, that individuals are not willing to pay for the right to vote when the
voting decision does not have material consequences.

6 Conclusion
We perform an experiment where experimental subjects pay for the right to vote. The main
conclusion from our analysis is that experimental subjects are willing to pay a significant
premium for the right to vote. This voting premium cannot be explained by any version of the
instrumental voting hypothesis. Even overconfident subjects who believe that they can avoid
mistakes other subjects would make would not be willing to pay more than 4% of the voting
premium we actually observe in our experiment. Our results therefore strongly suggest that
people value the right to vote, and that they do so for reasons not addressed by the
instrumental voting hypothesis.
We distinguish between three non-instrumental theories of voting. (A) Purely expressive
voting implies that individuals value the right to vote independently of their impact on the
outcome, but we find no evidence for this implication. The voting premium vanishes in both
treatments where individuals cannot influence the dividend paid to the shareholders. (B) We
also investigate whether individuals join the bandwagon and value the opportunity to be part
of a majority, but in our block holder treatment voting behavior as well as bidding behavior is
inconsistent with this notion. (C) We argue that experimental subjects might value the right to
vote in order to be part of a influential group. Our evidence is consistent only with the third
hypothesis, which can explain why the voting premium is high if individuals collectively
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influence the outcome, even though their individual probability of affecting decisions may be
small.
Some conclusions may be specific to our setup. For example, the bandwagon effect has been
documented in the literature in a number of contexts (see Bartels (1988)). Individuals might
value being part of a majority under certain circumstances, for example, when they know each
other or when they have to identify themselves with a particular group or opinion in public.
Investigating these nuances of non-instrumental voting is left for future research.
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Appendix A: Empirical evidence on voting premiums from
dual class shares
Many countries allow dual class shares where the inferior class of shares has no or less
voting power than the superior class. The price difference between the two classes of shares
(the “voting premium”) varies widely across countries from 5% for the U.S. (Lease,
McConnell and Mikkelson, 1983) to 82% for Italy (Zingales, 1994). The theoretical
literature (Grossman and Hart, 1988; Bergström and Rydqvist, 1992; Zingales, 1995;
Rydqvist, 1996) explains the voting premium with corporate takeovers. They argue that a
bidder in a takeover contest will bid more for voting shares (which confer control) than for
non-voting shares (which are useless for gaining control). The voting premium is then equal
to the future expected difference in the takeover prices of the two types of shares. In many
empirical studies, this theory turned out to be successful in explaining the relative size of
the voting premium. However, for most countries for which evidence is available, the
takeover theory cannot explain the absolute size of the voting premium, because takeovers
are too infrequent and takeover premiums are too small.
To substantiate this claim, Table 8 displays some key results of eleven empirical studies on
the value of the voting right. The table focuses on those studies that report information on
the voting premium and differential tender offers for the same sample. The first three
columns describe the analyzed sample. The fourth column displays the ex ante voting
premium, i.e. the average relative price difference between voting and non-voting shares.
This price difference varies between 5.4% for the US and 81.5% for Italy. In addition, the
table shows the number of tender offers with differential bids that are reported in these
studies, the average premium paid for voting shares relative to non-voting shares in these
tender offers, and the ex post voting premium, which is the average tender offer premium
multiplied by the number of differential tender offers and divided by the number of firms in
the sample. If a shareholder buys one voting share in a randomly selected firm at the
beginning of the sample period and holds it over the entire sample period, he on average
receives the ex post voting premium compared to an investment into a single non-voting
share of the same company. In order to obtain this ex post premium, the shareholder has to
pay the ex ante premium when he buys the voting share (instead of the non-voting share) at
the beginning of the sample period. Note that the takeover theory does not predict that the
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two premiums must be identical, because shareholders might speculate on a differential bid
after the end of the sample period. Nevertheless as the length of the sample period
increases, the ex post premium should approach the ex ante premium. The table shows that
even for the US and the UK, the ex post voting premium is much lower than the ex ante
voting premium. In addition, the studies for Sweden, Germany, and Italy, report a large
discrepancy between ex ante and ex post voting premium.19 Only for Canada, ex ante and
ex post voting premiums are of comparable size. Hence, Table 8 suggests that the takeover

theory cannot explain the observed ex ante voting premium (except for Canada).
One might try to reconcile the evidence presented in Table 8 with the takeover theory by
recognizing that there are events other than tender offers that can terminate the dual class
structure. Frequently, dual class firms choose to convert non-voting shares into voting
shares in order to simplify their share structure. If non-voting shares are treated unfavorably
in such dual class stock unifications, these stock unifications might explain the discrepancy
between ex ante and ex post voting premium in Table 8. The empirical evidence shows,
however, that this is not the case, at least for the U.S., Israel, Germany, Switzerland, and
Italy. On the contrary, non-voting shares are typically converted one-to-one into voting
shares without any compensation to voting shareholders. In those cases, in which voting
shareholders receive a compensation, the compensation is considerably lower than the
previous voting premium. Hence, compared to the ex ante voting premium, non-voting
shares clearly benefit from dual class stock unifications.20 Only for the U.K., there is
evidence that voting shareholders receive a compensation in dual class stock unifications
that justifies the observed ex ante voting premium (see Ang and Megginson, 1989). Other
differences between the two types of shares, like liquidity or different dividend rights, do
not help either, because they often work in the opposite direction: Nonvoting shares often
pay more dividends and are more liquid than voting shares. To sum up, the theory can
explain the size of the ex ante voting premium for Canada and the U.K. For the U.S., Israel,

19

The data for the German ex post voting premium are based on our own research. We are also indebted to
Philipp Pohlmann for valuable information on some differential takeover bids in Germany. It turns out that
there have been only seven differential takeover bids in post-war Germany, four of which took place after
1998. In all except one case, the differential bid has been justified by the price difference at which the two
types of shares traded in the market. Hence, the price difference seemed to determine the differential bid
rather than the other way round.

20

See Lease, McConnell and Mikkelson (1983), Hauser and Lauterbach (2004), Kunz (2002), Bigelli
(2004), and Dittmann and Ulbricht (2008) for an empirical analysis of the terms of conversion in,
respectively, U.S., Israeli, Swiss, Italian, and German dual class stock unifications.
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Germany, Switzerland, and Italy, however, a large part of the voting premium cannot be
attributed to takeovers or stock unifications.
There is also more direct evidence that the takeover hypothesis cannot be the whole story.
Maynes (1996) analyzes 46 Canadian dual class firms, 19 of which have a so-called
“participation coattail”, i.e. a company by-law which states that, in case of a takeover bid,
the holders of restricted voting shares have the right to convert their shares one-to-one into
superior voting shares and tender them to the bidder. This by-law effectively prevents
tender offers with differential bids. Consequently, the takeover theory predicts that the
voting premium should be zero for firms with such a participation coattail. Maynes (1996)
finds however that the voting premium is still 5.5 percent for firms with participation
coattail compared to 8.2 percent for firms without coattail provision. Altogether, the
empirical literature shows clearly that the existing theory cannot fully explain the observed
size of the voting premium for many countries.
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Appendix B: Instructions for the base treatment
Welcome! This is an experiment in behavioral economics. You and the other participants in the experiment
will take part in a situation where you have to make a decision. In this situation, you can earn money that will
be paid to you in cash at the end of the experiment. How much you will earn depends on the decisions that
you and the other participants in the experiment make.
These instructions describe the situation where you have to make a decision and they are identical for all
participants in the experiment. It is important that you read the instructions carefully so that you understand
the decision-making problem well. If something seems unclear to you while reading, or if you have other
questions, please let us know by raising your hand. We will then answer your questions individually.
Please do not, under any circumstances, ask your question(s) aloud. You are not permitted to give
information of any kind to other participants.
You are also not permitted to speak to other participants at any time throughout the experiment.
Whenever you have a question, please raise your hand and we will come to you and answer it. If you
break these rules, we may be compelled to terminate the experiment.
Once everyone has read the instructions and there are no further questions, we will conduct a short quiz where
each of you will complete two short tasks on your own. We will walk around, look over your answers, and
solve comprehension problems. The quiz serves solely to ensure that you thoroughly understand the crucial
details of the decision-making problem.
Of course, your anonymity and the anonymity of the other participants will be guaranteed throughout the
entire experiment. You will not find out the true identity of the other participants, nor will they find out your
identity.
1. General
The experiment consists of several rounds in which decisions must be made and information must be
processed. Through your decisions, you can earn points. These points represent your income and will be
converted into euros at the end of the experiment and paid out in cash.
The exact sequence of the experiment, the different decisions, and the payment modalities will be explained in
detail in the following.
2. The distribution of roles
You will find yourself in a situation where you have to make decisions. This situation will be repeated for 30
rounds. This situation can be compared to a simple stock market. On this stock market, there is one single
company issuing shares. You can buy shares of this company and thus take on the role of shareholder. The
amount of dividends paid out on the shares depends on how good or bad the manager of the company is.
Chance plays an important role here: it decides whether the manager of the company is good or bad. The
computer takes on the roles of company, manager, and chance.
3. Two possible stock market conditions
At the beginning of each round, the computer generates the quality of the manager randomly. You can
imagine it as if the computer were to pick a ball blind out of a hat that contains five balls inscribed with the
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words “good manager” and another five inscribed with the words “bad manager.“ Neither you nor any of the
other participants know the quality of the manager. You only know the following: there is a 50% probability
of a good manager, and a 50% probability of a bad manager.
The quality of the manager influences the probability that the company will make a profit. First, we will look
at the situation that arises in the case of a good manager.
4. The stock market condition in the (unobservable) case of a good manager
If the manager is good (which neither you nor any of the others can know), there is an 80% probability that
the company will make a profit. Thus, you can imagine the situation with a good manager as if the computer
were to pick a ball blind out of a hat containing eight balls inscribed with the words “profit”, and two balls
inscribed with the words “no profit.“ For you, the question of whether the company makes a profit is only
important in relation to the dividends on shares.
If the company makes a profit, the dividends on shares amount to 20 points per share. If, however, the
company does not make a profit, the dividends amount to 0 points per share.
Now we will look at the situation in the (also unobservable) case of a bad manager.
5. The stock market condition in the (also unobservable) case of a bad manager
If the manager is bad, there is a 20% probability that the company will make a profit. The case of a bad
manager can thus be conceived as if the computer were to pick a ball blind out of a hat, in which there are two
balls inscribed with the word “profit” and eight inscribed with “no profit.“ For you, the question of whether
the company makes a profit or not is only important in relation to the dividends on shares.
If the company makes a profit, the dividends paid out amount to 20 points per share, as above. If the company
does not make a profit, however, the dividends amount to 0 points per share, as above.
Obviously, a dividend of 20 points per share is more likely if the manager is good. Conversely, a dividend of
0 points per share is more likely if the manager is bad.
Please keep in mind that the quality of the manager is unknown to all participants and that there is an equal
probability of both possible qualities at the beginning of each round.
6. The auctioning of shares
There are two kinds of shares: type A shares and type B shares. The next section will explain the difference
between them. The dividends are the same for both types.
Per round there are five type A shares and five type B shares.
Apart from you, there are seven other people who can buy shares of the company: namely, the other
participants in the experiment. Thus, there are a total of eight people on the market who can bid for shares. All
of these people are subject to the same rules. These rules will be explained to you in the following.
You can buy a maximum of one share of each type per round. In total, therefore, you can buy a maximum of
two shares per round: one type A share and one type B share.
You can attempt to buy the shares of your choice by taking part in two simultaneous auctions. In the one
auction, type A shares are sold, and in the other, type B shares are sold.
You will be asked to make a bid for each share type. In each of the two auctions, the following rule applies:
the five participants in the experiment who submit the five highest bids for the type of shares offered in that
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auction will each receive one share of that type. The price they will each pay for their share will be the
amount of the sixth-highest bid in that auction. (If two or more bids in one auction are identical, the computer
will randomly determine their order.) Those participants who made the sixth-to-eighth-highest bids will not
receive any share of the type offered and also will not pay anything in this auction.
The most sensible thing you can do in both of these auctions is to submit a bid that corresponds to your true
appraisal of the share in question, in other words, the maximum amount you would be willing to pay for it.
After everyone has placed their bids in the two simultaneous auctions, each of you will be informed of the
price of the type A and type B shares, and of the dividends per share (which is the same for both share types).
You will always be given this information, no matter whether you have purchased shares or not.
Furthermore, each of you will be told which share, if any, you have acquired. You will not receive any
information on which shares, if any, others have acquired.
The auction winners will then receive the five type A shares and the five type B shares. If you have purchased
at least one share, your interim earnings will amount to, in points:
The dividends on the shares you purchased, multiplied by the number of shares you purchased, minus
the price(s) you had to pay.
You can also have negative earnings.
If you did not acquire a share, your interim earnings amount to zero.
You (and only you) will be told your interim earnings.
In the next section, the difference between A shares and B shares will be described.
7. The share types
When you purchase a type A share, you attain the right to participate in a vote. You do not attain such a right
with type B shares, however.
All five participants who have purchased a type A share take part in a vote whose outcome decides whether
the company manager will be retained or not. This vote takes place after all share purchases have been made
and after you have been told your interim earnings from that round. At this point in time, therefore, you know
whether the shares had dividends of 0 or 20 points.
If the majority of the participants who have a type A share are in favor of keeping the same manager, she will
be retained. Retaining the same manager means that the computer does not again randomly generate the
quality of the manager. If retained, the manager has the same quality as before the vote.
If the majority of participants who have a type A share vote to fire the manager, she will be fired and a new
manager will be hired. Firing means that the computer will again randomly generate the quality of the new
manager. This will again entail a 50% probability that the new manager will be good and a 50% probability
that the new manager will be bad.
8. The second dividend payout on shares
After the vote on the manager, the company will again become active on the market, either with the old or a
new manager depending on the outcome of the vote.
Depending on the quality of the manager and the corresponding probability of the company’s success, the
computer again determines the dividends on the shares. The dividends again amount to 20 points in the case

- 33 -

that the company is successful and 0 points in the case that the company is unsuccessful. As before, the
probability of earning 20 points is higher when the manager is good (namely, 80% for a good manager in
comparison to 20% for a bad manager).
You will then be told your final dividends from that round. In the next round, the situation will be repeated
with a new manager. All rounds have the same structure.
9. Your finances
At the beginning of the experiment, you receive an initial budget of 150 points. You will also be paid a fixed
amount of 16 points each round, in addition to your profits (or losses) in that round. Your final payout
consists of the sum of the payouts from all rounds. Furthermore, you receive three euros if you arrive 10
minutes before the beginning of the experiment. The exchange rate used to convert points into cents is the
following:
1 point = 3 cents
10. The entire procedure of one round in overview
1.

The manager’s ability is determined randomly but not disclosed. The auctions for type A shares and
type B shares take place.

2.

All participants are informed of the prices and dividends of the shares. Furthermore, each of you is
informed individually which share(s) you have acquired.

3.

The dividends of 0 or 20 points per share are announced. You are told your interim earnings from
that round.

4.

The vote on retaining or firing the manager takes place among all holders of type A shares.
Depending on the results of the vote, either the same manager is retained or a new manager is hired.

5.

The result of the vote is announced to all participants.

6.

The second dividend payout of 0 or 20 points per share is announced. You receive the total payout in
this round, which comprises the following items: if you did not purchase any shares, you are only
paid the fixed amount of 16 points in this round. If you purchased one or two shares, your profits
from this round comprise the dividends on the shares that you own, minus the price(s) you had to pay
for these share(s), plus the fixed payment of 16 points.

This procedure is repeated 30 times.
After the end of the thirtieth round, you fill out another questionnaire containing questions on your behavior
during the experiment. After everyone has completed the questionnaire, you will be told your total profits.
You will not be told anything about the total profits of the other participants.
Please remain seated and wait quietly until we come to you and pay out your total earnings in cash. Please do
not talk to the other participants. After your total earnings have been paid out, please leave the room quietly.

If there was anything you did not understand, please let us know by raising your
hand. We will answer your questions on an individual basis.
Thank you for participating!
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Appendix C: Proof of Proposition 1
Denote by Π i the profits of investor i and by α i, β i the probability that the ith investor obtains
an A-share, respectively, a B-share in the auction. We denote bids by BAi and BBi and
equilibrium prices by PA and PB. Then equilibrium profits for each investor can be written as:

Π i = α i (V + ω − PA ) + β i (V + α iω − PB ) .

(12)

Part 1: Non-existence of symmetric pure strategy equilibria.
We prove this part by contradiction. Hence, assume that a symmetric pure strategy
equilibrium exists where each investor bids the equilibrium prices PA and PB. Then each

investor is rationed in equilibrium, and α = β = M / N . Also, it must be the case that

∂Π / ∂α = ∂Π / ∂β = 0 . If ∂Π / ∂α < 0 ( ∂Π / ∂α > 0 ), then the investor has an incentive to
reduce (increase) his bid for the A-share, and analogously for the B-share. We therefore obtain
the following prices for the conjectured equilibrium from (12):
∂Π
⎛ M
= 0 ⇒ PA = V + ⎜1 +
∂α
N
⎝
∂Π
M
= 0 ⇒ PB = V + ω .
∂β
N

⎞
⎟ω ,
⎠

(13)

For any other set of prices each investor would have an incentive to deviate from the
conjectured equilibrium strategy. However, with these prices we obtain

Π = − ( M / N ) ω < 0 . Hence, all investors would make negative profits. However, this
2

cannot be the case because each investor has the option not to bid in the auction and receive
zero profits.
Part 2: Existence of asymmetric pure strategy equilibria.
Denote by ε > 0 the smallest increment by which investors can increase their bids. We now

construct an asymmetric pure strategy equilibrium as follows.
BAi = V + (1 + γ ) ω , i = M + 1...N ,
BAi = V + (1 + γ ) ω + ε , i = 1...M ,
BBi = V + (1 − γ ) ω , i = M + 1...N ,

(14)

B = V + (1 − γ ) ω + ε , i = 1...M ,
i
B

where : 0 ≤ γ ≤ 1 .
The parameter γ describes how the valuation premium for the B-share is allocated between the
price for B-shares and the price for A-shares. Then α i = β i = 1 for the M highest bidders,
i=1…M, who win all the shares in equilibrium. α i = β i = 0 for the M-N other bidders,
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i=M+1…N, who never win a share in any auction. The profits of the winners in the auction
are then:

Π = V + ω − (V + (1 + γ ) ω ) + V + ω − (V + (1 − γ ) ω ) = 0 .

(15)

The losers in the auctions also make zero profits. The profits of a winner who would deviate
by reducing his bid below the stipulated equilibrium price in one of the auctions (and without
changing the strategy in the other auction) would be:

Π Winner ( bid < BBM +1 ) = V + ω − (V + (1 + γ ) ω ) = −γω ≤ 0
Π Winner ( bid < BAM +1 ) = V − (V + (1 − γ ) ω ) = − (1 − γ ) ω ≤ 0

(16)

Bidding lower in both auctions results in profits of zero. If winners increase their bids above
those in (14) has no consequence unless one of the losing bidders also increases their price, in
which case they would then overpay. Hence, bidding higher is a weakly dominated strategy.
The auction losers could bid higher in one or both auctions. In order to win they would have to
increase their bids at least to BAM and BBM (then they would be rationed) or by an increment ε
higher to win with probability one. The payoffs from bidding BAM and BBM are (note that ε, α,
and β are all strictly positive):

Π ( bid BAM for A ) = α i (V + ω − (V + (1 + γ ) ω + ε ) )
= −α i ( γω + ε ) < 0

Π ( bid BBM for B ) = β i (V − (V + (1 − γ ) ω + ε ) ) = − β i ( (1 − γ ) ω + ε ) < 0
Π ( bid BAM and BBM ) = α i (V + ω − (V + (1 + γ ) ω + ε ) )

(

+ β i V + α iω − (V + (1 − γ ) ω + ε )

(

)

(17)

)

= −α i ( γω + ε ) − β i (1 − γ − α i ) ω + ε < 0
Bidding above BAM and BBM increases the probabilities of winning to one and generates even
lower payoffs. Hence, the auction losers have no incentive to deviate by bidding higher for
either the A-share, or the B-share, or both. Then the voting premium is
PA − PB = BAM +1 − BBM +1 = 2γω

Since γ can be any number in the unit interval, 0 ≤ PA − PB ≤ 2ω .
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(18)

Figures
Figure 1: Incorrect votes and prices over time

The left figure shows the frequency τ of wrong votes conditional on the observed first dividend D1.
The right figure shows the average price of voting and non-voting shares. The 30 rounds of the sessions are aggregated
into blocks of 5, so block 5 contains rounds 1 to 5, block 2 contains rounds 6 to 10, and analogously for blocks 3 to 6.
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Tables
Table 1: Overview over the different treatments
This table shows the two defining parameters for each treatment, i.e. the probability p that the dividend is
high (low) when the manager is good (bad) and the number of shares held by a block holder that are always
voted in favor of the manager. In addition, the table shows the utility ΔU from equation (8) that is at stake in
the vote, the Nash value of the shares, VNash, from equation (4), the number of sessions, the number of
rounds per session, and the number of subjects per session.

Treatment

Link p
between skill
and dividend

Base treatment (BASE)
No uncertainty (NU)
Non-influential manager (NI)
Block holder (BH)

80%
100%
50%
80%

Shares
held by
block
holder
0
0
0
6

ΔU

VNash Sessions

3.6
10.0
0.0
0.0

21.8
25.0
20.0
20.0

Rounds Subjects
per
per
session session

10
10
10
10

30
30
30
30

8
8
8
8

Table 2: Prices in the Base Treatment (BASE)
This table contains statistics on four variables for the base treatment: the price of voting A-shares, the price
of non-voting B-shares, the difference between these two prices (the premium), and the premium scaled by
the Nash value (from Table 1) of the shares (the relative premium). The table shows mean, median, standard
deviation, and the p-values of two tests, the t-test for zero mean and the Wilcoxon signed rank test for zero
median. For the prices of voting and non-voting shares, the table also shows the mean difference between
the price and the Nash value, and the p-value of the t-test for this difference being zero. In Panel A, we first
calculate one value of the respective variable for each session by averaging the variable across the last 15
rounds of the session. In the second step, we calculate the statistics across the 10 sessions. Panel B shows the
results for the pooled sample of all sessions and rounds.

Panel A: Average of last 15 rounds
Variable

Obs.

Mean

Median

Voting A-share
Non-voting B-share
Premium
Relative premium

10
10
10
10

18.52
15.61
2.91
13.35%

18.27
17.37
2.63
12.08%

Standard T-test Wilcoxon
deviation p-value p-value
4.65
5.41
2.50
11.49%

0.000
0.000
0.005
0.005

0.002
0.002
0.004
0.004

Difference to Nash
T-test
Mean
p-value
3.28
0.053
6.19
0.006

Panel B: All rounds
Variable
Voting A-share
Non-voting B-share
Premium
Relative premium

Obs.

Mean

Median

300
17.41
300
14.60
300
2.82
300 12.92%

18.00
15.76
2.00
9.17%

Standard T-test Wilcoxon
deviation p-value p-value
4.63
5.30
3.31
15.20%
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0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

Difference to Nash
T-test
Mean
p-value
4.39
0.000
7.20
0.000

Table 3: Offers in the Base Treatment (BASE)
This table contains statistics on four variables for the base treatment: the offer for voting A-shares, the offer
for non-voting B-shares, the difference between these two offers (the premium), and the premium scaled by
the Nash value (from Table 1) of the shares (the relative premium). The table shows mean, median, standard
deviation, and the p-values of two tests, the t-test for zero mean and the Wilcoxon signed rank test for zero
median. For the the premium, the table also shows the frequencies that the premium is negative or,
respectively, positive. In Panel A, we first calculate one value of the respective variable for each subject by
averaging the variable across the last 15 rounds. In the second step, we calculate the statistics across the 80
subjects. Panel B shows the results for the pooled sample of all subjects and rounds.

Panel A: Average of last 15 rounds
Variable

Obs.

Mean

Voting A-share
Non-voting B-share
Premium
Relative premium

80
80
80
80

29.41
23.95
5.46
25.05%

Median
20.17
18.40
1.67
7.65%

Frequency
Standard T-test Wilcoxon
deviation p-value p-value negative positive
37.81 0.000
0.000
33.58 0.000
0.000
13.91 0.001
0.000
16.3%
70.0%
63.81% 0.001
0.000

Panel B: All rounds
Variable

Obs.

Mean

Voting A-share
Non-voting B-share
Premium
Relative premium

2,400
2,400
2,400
2,400

27.76
22.65
5.11
23.42%

Median
20.00
18.00
1.00
4.59%

Frequency
Standard T-test Wilcoxon
deviation p-value p-value negative positive
36.43 0.000
0.000
32.18 0.000
0.000
17.39 0.000
0.000
10.8%
53.8%
79.77% 0.000
0.000
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Table 4: Voting behavior
This table describes the voting outcomes for all four treatments. Panel A shows for each treatment (1) the
frequency τL that A-shareholders vote for keeping the manager after a low dividend, (2) the frequency eL that
a manager is actually kept after a low dividend (from equation (5)), (3) the frequency τH that A-shareholders
vote for replacing the manager after a high dividend, and (4) the frequency eH that a manager is actually
replaced after a high dividend (from equation (6)). In addition, the table shows the p-value of the χ2-test and
the Wilcoxon signed rank test that τL equals τH. The χ2-test assumes that every vote cast is an independent
observation. The Wilcoxon test allows for dependence within a group. Here we calculate for each group the
difference between the percentage of wrong votes after a high dividend and the percentage of wrong votes
after a low dividend and apply the Wilcoxon test to these 10 differences per treatment. Panel B displays the
Nash value of the shares, VNash, from equation (4), the Quantal Response Equilibrium value, VQRE, when the
empirical error probabilities are taken into account (from equations (5) to (7)), the maximum voting
premium 2ω from Proposition 1 and equation (11), the observed voting premium and the p-values of the
Wilcoxon signed rank test that the observed voting premium differs from, respectively, zero and the
maximum voting premium 2ω. Panel C shows for the treatments BASE and NU the responsiveness
coefficients λL and λH calculated from τL and, respectively, τH as shown in equation (10). This panel also
displays the p-values of three tests that, respectively, λL = λH, that the λL are identical in the two treatments,
and that the λH are identical in the two treatments. For these tests, we first calculate the λ’s for each session
and then test for equal location of the λ’s between the two groups with a two-sample Wilcoxon signed rank
test.

Panel A: Individual and collective errors
Treatment
Base treatment (BASE)
No uncertainty (NU)
Non-influential manager (NI)
Block holder (BH)

τL

eL

τH

eH

18.33%
7.14% 11.82% 3.03%
11.03%
0.00% 10.56% 1.39%
56.32% 64.47% 21.89% 8.11%
31.16% 15.12% 23.75% 7.81%

P-value for τL = τH
χ2
Wilcoxon
0.014
0.148
0.836
0.625
0.000
0.010
0.025
0.742

Panel B: Valuation
Treatment

VNash

Base treatment (BASE)
No uncertainty (NU)
Non-influential manager (NI)
Block holder (BH)

21.80
25.00
20.00
20.00

Wilcoxon p-value: Voting
premium different from
Max = 2ω Observed
Max = 2ω
Zero
21.69
0.116
2.911
0.004
0.014
24.89
0.120
3.993
0.002
0.006
20.00
0.000
0.403
0.158
0.004
20.00
0.000
0.293
0.219
0.002
Voting Premium

VQRE

Panel C: Responsiveness
Treatment
Base treatment (BASE)
No uncertainty (NU)

λL

λH

3.09
3.62

8.57
4.00
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Wilcoxon p-value for
λL = λH

λ LNU = λ LBASE

λ HNU = λ HBASE

0.255
0.547

0.710

0.940

Table 5: Prices and Offers in the No Uncertainty treatment (NU)
This table describes prices (Panel A) and offers (Panel B) for the No Uncertainty (NU) treatment. Panel A
shows statistics on the price of voting A-shares, the price of non-voting B-shares, the difference between
these two prices (the premium), and the premium scaled by the Nash value (from Table 1) of the shares (the
relative premium). The table shows mean, median, standard deviation, and the p-values of two tests, the ttest for zero mean and the Wilcoxon signed rank test for zero median. In addition it shows the p-values of
the two-sample t-test and the two-sample Wilcoxon signed rank test that the location of the distribution is
identical under the NU and the BASE treatment. We first calculate one value of the respective variable for
each session by averaging the variable across the last 15 rounds of the session. In the second step, we
calculate the statistics across the 10 sessions. Panel B displays the same statistics for individual offers.

Panel A: Average prices of the last 15 rounds
Variable
Voting A-share
Non-voting B-share
Premium
Relative premium

Obs.
10
10
10
10

Mean

Median

20.90
16.91
3.99
15.97%

20.77
17.37
3.13
12.53%

P-value two-sample
Standard T-test Wilcoxon
comparison with BASE
deviation p-value p-value
T-test
Wilcoxon
4.37 0.000
0.002
0.254
0.303
2.96 0.000
0.002
0.518
0.794
3.27 0.004
0.002
0.417
0.396
13.07% 0.004
0.002
0.640
0.682

Panel B: Average offers of last 15 rounds
Variable
Voting A-share
Non-voting B-share
Premium
Relative premium

Obs.
80
80
80
80

Mean
25.89
22.16
3.72
14.90%

Median
22.70
19.77
1.53
6.13%

P-value two-sample
Standard T-test Wilcoxon
comparison with BASE
deviation p-value p-value
T-test
Wilcoxon
17.21 0.000
0.000
0.450
0.203
13.23 0.000
0.000
0.659
0.127
17.42 0.060
0.000
0.487
0.766
69.69% 0.060
0.000
0.338
0.567
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Table 6: Prices and Offers in the Non-influential manager treatment (NI)
This table describes prices (Panel A) and offers (Panel B) for the Non-influential Manager (NI) treatment. Panel A shows statistics on the price of voting A-shares, the price
of non-voting B-shares, the difference between these two prices (the premium), and the premium scaled by the Nash value (from Table 1) of the shares (the relative
premium). The table shows mean, median, standard deviation, and the p-values of two tests, the t-test for zero mean and the Wilcoxon signed rank test for zero median. In
addition it shows the p-values of the two-sample t-test and the two-sample Wilcoxon signed rank test for two hypotheses: (1) that the location of the distribution is identical
under the NI and the BASE treatment and (2) that the location of the distribution is identical under the NI and the NU treatment. We first calculate one value of the respective
variable for each session by averaging the variable across the last 15 rounds of the session. In the second step, we calculate the statistics across the 10 sessions. Panel B
displays the same statistics for individual offers.

Panel A: Average prices of the last 15 rounds
Variable
Voting A-share
Non-voting B-share
Premium
Relative premium

Obs.
10
10
10
10

Mean
16.38
15.98
0.40
2.01%

Median
17.03
16.47
0.28
1.40%

P-value two-sample
P-value two-sample
Standard T-test Wilcoxon
comparison with BASE comparison with NU
deviation p-value p-value
T-test
Wilcoxon
T-test
Wilcoxon
2.63 0.000
0.002
0.225
0.178
0.014
0.028
2.72 0.000
0.002
0.851
0.577
0.475
0.437
0.67 0.089
0.158
0.012
0.028
0.007
0.005
3.34% 0.089
0.158
0.013
0.032
0.008
0.006

Panel B: Average offers of the last 15 rounds
Variable
Voting A-share
Non-voting B-share
Premium
Relative premium

Obs.
80
80
80
80

Mean
19.45
18.55
0.91
4.54%

Median
18.10
18.07
0.07
0.33%

P-value two-sample
P-value two-sample
Standard T-test Wilcoxon
comparison with BASE comparison with NU
deviation p-value p-value
T-test
Wilcoxon
T-test
Wilcoxon
9.09 0.000
0.000
0.024
0.010
0.004
0.000
7.51 0.000
0.000
0.164
0.529
0.035
0.014
4.26 0.060
0.000
0.006
0.001
0.164
0.005
21.30% 0.060
0.000
0.008
0.001
0.207
0.009
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Table 7: Prices and Offers in the Block holder treatment (BH)
This table describes prices (Panel A) and offers (Panel B) for the Block holder (BH) treatment. Panel A shows statistics on the price of voting A-shares, the price of nonvoting B-shares, the difference between these two prices (the premium), and the premium scaled by the Nash value (from Table 1) of the shares (the relative premium). The
table shows mean, median, standard deviation, and the p-values of two tests, the t-test for zero mean and the Wilcoxon signed rank test for zero median. In addition it shows
the p-values of the two-sample t-test and the two-sample Wilcoxon signed rank test for two hypotheses: (1) that the location of the distribution is identical under the BH and
the BASE treatment and (2) that the location of the distribution is identical under the BH and the NU treatment. We first calculate one value of the respective variable for
each session by averaging the variable across the last 15 rounds of the session. In the second step, we calculate the statistics across the 10 sessions. Panel B displays the same
statistics for individual offers.

Panel A: Average prices of the last 15 rounds
Variable
Voting A-share
Non-voting B-share
Premium
Relative premium

Obs.
10
10
10
10

Mean
13.14
12.85
0.29
1.47%

Median
12.97
12.73
0.33
1.67%

P-value two-sample
P-value two-sample
Standard T-test Wilcoxon
comparison with BASE comparison with NU
deviation p-value p-value
T-test
Wilcoxon
T-test
Wilcoxon
4.08 0.000
0.002
0.013
0.041
0.001
0.005
4.02 0.000
0.002
0.212
0.138
0.020
0.048
0.93 0.346
0.219
0.010
0.051
0.006
0.005
4.67% 0.346
0.219
0.011
0.060
0.007
0.006

Panel B: Average offers of the last 15 rounds
Variable
Voting A-share
Non-voting B-share
Premium
Relative premium

Obs.
80
80
80
80

Mean
24.96
22.56
2.40
11.99%

Median
15.20
15.00
0.00
0.00%

P-value two-sample
P-value two-sample
Standard T-test Wilcoxon
comparison with BASE comparison with NU
deviation p-value p-value
T-test
Wilcoxon
T-test
Wilcoxon
37.28 0.000
0.000
0.454
0.000
0.840
0.000
29.45 0.000
0.000
0.781
0.014
0.913
0.000
16.70 0.203
0.185
0.209
0.001
0.624
0.003
83.48% 0.203
0.185
0.268
0.001
0.811
0.006
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Table 8: Empirical literature on differential tender offers and the voting premium
This table summarizes 11 empirical papers that include information on the voting premium and on the frequency of tender offers with differential bids. For each line, all
numbers refer to a single dataset, so that ex ante and ex post voting premiums can be directly compared. The ex ante voting premium is the average relative price difference
between voting and non-voting shares (or superior and inferior-voting shares), i.e. (Pv – Pnv)/Pnv. The average tender offer premium is (TOv – TOnv)/TOnv, where TOv is the
tender offer (in money or stock) on voting shares and TOnv on non-voting shares. The ex post voting premium is the average tender offer premium multiplied by the number
of differential tender offers and divided by the number of firms in the sample.

Country

Sample
period

USA
USA
USA
UK
Canada
Israel
Sweden
Germany
Switzerland
Switzerland
Italy

1940-1978
1984-1990
1960-1980
1955-1982
1981-1992
1981
1980-1990
1956-1998
1973-1983
1990-1991
1987-1990

Number
of firms
in the
sample
26
94
144
152
98
25
65
101
45
29
96

Number of
Ex ante
differential
voting
tender
premium
offers
5.4%
0
10.5%
2
N/A
4
13.3%
37
10.4%
20
45.5%
N/A
15.2%
9
17.2%
3
22.4%
N/A
18%
N/A
81.5%
0

Average
Ex post
tender
Source
voting
offer
premium
premium
N/A
0%
Lease, McConnell and Mikkelson (1983)
81.5%
1.7%
Zingales (1995)
130.9%
3.6%
DeAngelo and DeAngelo (1985)
32.1%
7.8%
Megginson (1990)
57.2%
11.7%
Smith and Amoako-Adu (1995)
N/A
N/A
Levy (1982)
27%
3.7%
Bergström and Rydqvist (1992)
20.6%
0.6%
Daske and Ehrhardt (2002) and own research
N/A
N/A
Horner (1988)
N/A
N/A
Kunz and Angel (1996)
N/A
0%
Zingales (1994)
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