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Abstract
Power indices suggest that adding new membersdtireg body may affect the balance of
power between the original members even if themiper of votes and the decision rule remain
constant. Some of the original members may actygliy even if voters are bargaining over a
fixed budget. We show that this phenomenon canrasan equilibrium of a non-cooperative
bargaining game based on the Baron-Ferejohn (1988l of legislative bargaining. We
implement this game in the laboratory and find ff@wer can be gained by adding new

members as the theory predicts.
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1. Introduction

Power indices suggest that the addition of a nembes to a voting body may increase the
voting power of some original members, even iftbeng body is deciding over the allocation
of a fixed pie, and the relative voting weightglod original members and the decision rule
remain constant. Brams and Affuso (1976) refehis possibility as the ‘paradox of new
members’. Brams and Affuso describe two instanéélsi® phenomenon. In one, the addition of
a new member causes an existing member to losetapower and this empowers the other
existing members who can use the new member aglii@o partner. In the second instance,
however, a voter gains from the addition of a neemher who is of no use to him as a coalition
partner. Brams and Affuso base their analysis erafiplication of Shapley and Banzhaf power
indices to cooperative games. In this paper we ghatvgaining power through enlargement can
occur as an equilibrium outcome of a noncooperaégeslative bargaining game. We also
implement this game in the laboratory, and obseoreparative statics in line with equilibrium
predictions.

It has been claimed that EU enlargements haveasertkthe power of some original
members. For example, in 1981 Greece was admdtdtetEU. In an attempt to preserve the
balance of power among existing members, the nuoibestes held by each country on the
Council of Ministers and the percentage of thel tedtées required to pass a proposal was kept
unchanged. Nevertheless, Brams and Affuso (1985yst that Luxembourg’s power index
increased, leading them to conclude that “if ... Segiyg plausible but nevertheless arbitrary
voting weights and decision rules are selectedhawmit benefit of formal voting-power analysis -
then the effects may be not only unanticipateddtad bizarre” (p.137). One might ask whether
there is any empirical evidence of an existing mentdenefitting from an enlargement by
enjoying a larger share of the resource being limedaover. Kauppi and Widgrén (2004)
analyze data on EU budget shares from 1976-200dorAmg to their Figure 2, Ireland, Italy,
and the UK enjoyed higher budget shares after Grgged the EU. Of course, this may not be
a manifestation of the ‘paradox of new membergndty be that measured budget shares do not
accurately measure what is being bargained ovehabithe shift in budget shares reflected other
factors that changed after Greece joined. Theskyjog remarks illustrate the difficulties of

using field data for examining the relationshipviestn voting weights and voting power.



In our experiment participants bargain over a fikedget, and we measure power by the
average earnings of each voter type. In ordemudysiveighted voting games in the laboratory it
is necessary to impose a protocol. The bargairamgegwe study uses the same bargaining
procedure as the Baron and Ferejohn (1989) modhethws the leading model of legislative
bargaining. A player is randomly selected to sularptoposal, which is then voted on. If the
proposal passes the proposal is implemented (close) otherwise the game goes to the next
round and the procedure is repeated. Whereas ttoe#&rejohn model uses a one-person one-
vote and majority voting rule, we examine weighteting rules. We study three treatments,
corresponding to the examples in Brams and Affd836). In our VETO treatment there are
three voters, one of whom is a ‘strong’ player wigto power. Our ENLARGED treatment adds
a fourth voter, so that the strong player losewv&ie power. Comparing these two treatments,
the theory predicts that the addition of a new mengmpowers the non-veto players and allows
them to get a higher payoff. In our SYMMETRIC treant the three voters have the same
nominal voting weights as in VETO, but the quotanizdified so that any two voters can form a
winning coalition. In the comparison of SYMMETRIQ&AENLARGED theory predicts that the
addition of a new member increases the strong ptag&pected payoff. This is despite the fact
that the strong player and new member never vggether.

In analyzing this bargaining procedure we add #etkisting experimental literature
investigating the Baron-Ferejohn procedure. Fréetettal. (2005a, 2005b) study several
treatments similar to our SYMMETRIC treatment, whitagel et al. (2007) study treatments
similar to our SYMMETRIC and VETO treatments. As we@ort later, our results are
remarkably consistent with theirs given the widegeof procedural differences between the
experiments. The ENLARGED treatment has not beewipusly studied, and of course it is the
comparison of this treatment with the others tilate us to test whether a player can gain
power after enlargement. We find that the addibba new member does indeed cause average
earnings to change in the direction implied byehailibrium prediction$.

2 Other related experimental studies of the Baramjban procedure include McKelvey (1991), Diermeiad
Morton (2005), and Fréchette et al. (2005c). Mamttral. (2008) investigate the effect of enlargenom the
balance of power using a relatively unstructuredydiaing procedure whereby any player can put ceratha
proposal on the table at any time. They observieethianings can increase after enlargement buteagport later,
there are some important differences between thsults and those reported here.



The remainder of the paper is organized as folldmthe next section we describe our
theoretical framework and apply this to three barigg games. In section 3 we describe how we
implement these games experimentally, and in sedtiwe present our results. Section 5
discusses the results and offers concluding consnent

2. Strategic Foundations
2.1 Brams and Affuso’s Examples
Brams and Affuso (1976) discusses the three exangven in Table 1.

Table 1. Brams and Affuso’s Examples

Votes Votes Votes Votes Votes needed
controlled controlled controlled controlled to pass a

by player 1 by player 2 by player 3 by player 4 proposal

VETO 3 2 2 - 5
SYMMETRIC 3 2 2 — 4
ENLARGED 3 2 2 1 5

In all examples player 1, who we will refer to he tstrong’ player, has three votes while
players 2 and 3 (the ‘weak’ players) have two vetash. In the first example these three players
comprise the voting body, and five votes are ne¢dgxhss a proposal. Here, the strong player
has veto power, since no proposal can be passkdwvihis votes, thus we refer to this as the
VETO example. The second example is identical exteg only four votes are needed to pass a
proposal. As a consequence no player has a statdgantage over the others, since any two
members have enough votes to pass a proposalpamel iefer to this as the SYMMETRIC
example. In the third example, ENLARGED, five vo&ee needed to pass a proposal, and there
is an additional member with a single vote.

Clearly, the voting weights of strong and weak playare the same in all examples.
Relative to VETO, ENLARGED holds the total numbéwrotes required to pass a proposal
constant. Brams and Affuso show that if voting ppisaepresented by the Shapley value or
Banzhaf index, the weak players have greater vgtawger in ENLARGED. Relative to



SYMMETRIC, ENLARGED holds constant a simple majpmkecision rule. Brams and Affuso
show that the power indices give the strong playeater voting power in ENLARGED.

2.2 A Non-cooperative Bargaining Procedure

Here we study a non-cooperative game based ondRrtethe Baron-Ferejohn model to
weighted voting games. There is a budget of 126tpdo be divided amongvoters using
weighted majority rule. Each voter is assumed taimiae the expected number of points
allocated to them, i.e., they are selfish and msatral. The bargaining procedure starts in round
one with a voter being randomly selected to magegaosal, with each voter having an equal
chance of being selected. The proposer proposessed of the budget such that each voter
receives a nonnegative whole number of points th@dvhole budget is distributed. The voters
vote on the proposal simultaneously. If the totahber of votes in favor is sufficient to pass the
proposal, the proposal is implemented and eachr veteives the amount of points specified in
the proposal. Otherwise, round two begins. A newppser is selected, again each voter with the
same probability, and proposes a division of 12@tgaetc. As in our experiment, we consider a
finite horizon of 20 rounds. If no agreement isctead by the end of the 20 rounds all voters get
zero?

There is a multiplicity of subgame perfect equilbfcf. Norman, 2002). Our goal is not
to analyze them all, but to show that a playersildgrium payoff mayincrease after
enlargement, and more specifically that a weakegslayequilibrium payoff can be higher in
ENLARGED than VETO, and a strong player’s equiliioni payoff can be higher in
ENLARGED than SYMMETRIC. In order to do this, wecfes on equilibria in which strategies
do not depend on past offers or voting behavior.al8§e assume that all voters vote as if their
vote is pivotal in order to eliminate equilibriawhich a proposal is accepted or rejected by all
voters regardless of whether the voters actualiyepithe proposal to pass, because no one of the
voters can unilaterally change the outcome. We adsame that a voter accepts an offer if he is
indifferent between accepting and rejecting. Furtioge, we assume that strategies are
symmetric in the sense that voters of the samepigpethe same strategy and strategies also

treat voters of the same type symmetrically.

% Notice that, as in our experiment, points areviigible and the game is finitely repeated with fecdunting from
round to round until the termination round, aftdriet the pie disappears. We show in Appendix Awfworking
paper (Drouvelis et al., 2007) that the same coatpar static predictions hold in the standard madéi a
perfectly divisible budget, an infinite horizon adidcounting provided the discount factor is sugfitly large.



Denote voteri 's equilibrium payoff at the beginning of routicby y;. Given our
assumptions, this value does not depend on passahd counteroffers. At time-1, it is
optimal for a voter to accept an offer that givems ht leasty’. The proposer will then look for

the cheapest group of voters that control enouddsvio achieve a majority, and offer them

exactly these values (rounded up to the neare=gen}, keeping the residual. Following common
practice, we will say that the proposer ‘proposestte voters that are offered at legstand, if

the offer is accepted, we refer to these playeth@a&oalition partners’.

2.3 The VETO Treatment
This game is analyzed by Winter (1996) with a petifedivisible budget. Since there is a finite
horizon, the game can be solved by backward inducti

Recall voters are assumed to care only about ohermaterial payoffs. This implies
that, in a subgame perfect equilibrium, a votertagsept any offer giving him a positive
number of points at round 20, and he is indiffet@ttveen accepting and rejecting offers giving
him O points. Given our assumption that a votertraasept if he is indifferent, the proposer

allocates 120 to himself and 0 to everybody elseimd 20, andy™® = 4for all i.

In round 19, suppose the strong player is the mepdle has a choice between making
the best acceptable offer (i.e., offering 40 to ohthe weak players) and an offer that will be
rejected. Since 120 — 40 > 40, the strong playetlstprefers to make an acceptable proposal,
and is indifferent between proposing to any ofiteak players. Our symmetry assumption
implies that he will propose to each of them witblability ¥2. As for the weak players, they
strictly prefer to offer 40 to the strong playeddeeep 80 rather than make an unacceptable
proposal and expect 40 on average in round 20eXpected payoff for the strong player at the

160

beginning of round 19 is given by°® = [120 A ]+ ° SinceyX =y’= 4Qy 3

100

For a weak playery;’ = [120 y? ]+ ys, or v’ ==~ 3

In round 18, the same reasoning applies, excepsiee proposals must be integers
player 1 must be offered at least 54, and playensd23 must be offered at least 34. Denoting



rounded up expected payoffsﬁy expected payoffs can be obtained recursivelygusin

ys =%Ll20— v, +§§/tl+l andy'z :%bZO— ?/fl]+%§/;l, wheret=1, ..., 19 andy, =y, =40.
Iterating this equation we obta?lyg2 :11892 =2. Thus, in round 1, the strong player

offers 2 to one of the weak players if he is theppiser, and a weak player offers 118 to the

strong player if he is the proposer. These strateignply expected payoffg, =118 y; =1.

2.4 The SYMMETRIC Treatment

This is the original game analyzed by Baron anejeén. Under our assumption of symmetry of
equilibrium strategies, the equilibrium is very gie In round 20 the proposer will take all 120
points, and since all players are equally likelpéoproposers/?® = 4@or all i. In the previous
round, the proposer offers 40 to another playerkaghs 80; under symmetry each player is

equally likely to propose to the other two and veéain y'° = 40 for all i, and indeedy' =40

forall i andt.
Before the game starts, the expected payoff of phgfer is 40. However, once the
proposer for round one is selected, this playdrprdpose that he gets 80 and another, randomly

selected, player gets 40. This proposal will bespds

2.5 The ENLARGED Treatment

If the strong player is selected to be proposewilieseek the favorable vote of one weak player
(the new member is never of use to the strong plays for a weak player, he will seek the
favorable vote of either the strong player or ttieeotwo players depending on which votes are
cheaper to obtain. The new member will seek ther&hle vote of two others.

Expected payoffs in round 20 agg’ = & all i. In round 19, the strong player will
offer 30 to one weak player (the symmetry assumgtigplies that he will be equally likely to
propose to any of the weak players). As for thekwy®ayers, they strictly prefer to offer 30 to
the strong player. The situation facing the new iloemms more complicated. He could offer 30

to any two others. Assuming that he chooses toga®fo the two weak players, expected
payoffs in round 19 ang® =375,y;° =3375y;° = 1&nd iterating this reasoning, allowing

only integer offers, we obtain the minimal accefsaiifers for each type in round one:



y. =45y, =31y, =15. It turns out that if the new member breaks tiéently, then

expected payoffs in round 19 will be different, bytthe end of the iterative process the minimal
acceptable offers in round one are unaffected.

Given these minimal acceptable offers it is cléat ivhen the strong player is proposer
he will randomize between (89,31,0,0) and (89,@81yhen player 2 is the proposer he will
propose (45,75,0,0), when player 3 is the propbsewill propose (45,0,75,0), and when the new
member is the proposer he will propose (0,31,31,58)

2.6 The Effects of Enlargement

If proposers are chosen randomly with equal prditakthen it is straightforward to compute
the expected payoff of each type of player fromebeilibria identified above. These are
presented in Table 2.

Table 2. Expected Payoffs

Strong Player ~ Weak Player New Player

VETO 118 1 NA
SYMMETRIC 40 40 NA
ENLARGED 44.75 30.375 14.5

There are two cases in which enlargements havesigyaimpact on an existing
member. First, beginning from the VETO treatmeme, addition of the new player clearly
benefits the weak player. The new player breaksibeopoly of the strong player by providing
the weak player with alternative opportunities &sgproposafsThis prediction is quite
intuitive. However, note that from a behavioralngmf view the outcome of a test is not obvious
a priori as the intuition is based on the prenmiss in VETO the strong player can exploit his
veto power. It is well known that responders inmnudttum games reject small offers and so

proposers are unable to fully exploit their thelaadtbargaining power (Forsythe et al., 1994). If

* This prediction can be easily generalized. Comsidmodel with equal recognition probabilities amdinfinite
horizon without discounting. Starting from a gaméhweto players, if the addition of a new membéenimates all
veto power, any original non-veto players must gahis is a direct consequence of non-veto plagegsiving a
zero payoff in a game with veto players and a paspiayoff in games without veto players.



non-veto players reject inequitable proposalsy#te player might similarly fail to extract his
predicted share and enlargement may not have &uacped effect.

Second, beginning from SYMMETRIC the addition of tew player benefits the strong
player. The mechanism at work here is less strfmghard. While it is clear that enlargement
breaks the original symmetry between strong andkveé&syers so that the strong player gets
more than a weak player, it is far from obvioud tha strong player gains alsoabsolute
terms. After all, the new member is of no use wbeisr to the strong player: neither ever
proposes to the other and, with all players hattgsame chance of being proposers, the strong
player expects to be excluded whenever the new reeislselected, i.e., ¥ of the time. The
source of the gain in power of the strong playenanly that the weak players now propose to
the strong player with certainty rather than 50%heftime>

Many assumptions lie behind these results. Firstesults are based on the analysis of a
game of complete information. We assumed playeregpected utility maximizers, that utility
depends only on own point earnings, that playesiak neutral, and that all of this is common
knowledge. Second, equilibrium analysis of this ggrovides many subgame perfect equilibria,
and we adopt several refinement criteria in ordeselect one. Thus, it is not clear how

empirically relevant the theoretical predictionsynbe.

3. Experimental Design and Procedures
The experiment was conducted at the University @ttiNgham using subjects recruited from a
university-wide pool of undergraduate studénfmur sessions were conducted with each
treatment, with either 12 subjects (VETO and SYMNREC treatments) or 16 subjects
(ENLARGED treatment) per session. Thus, 160 subjeatticipated in total.

All sessions used an identical protocol. Uporvatrisubjects were given a written set of
instructions that the experimenter read aloud. &ubjwere then allowed to ask questions by

raising their hands and speaking to the experimém{grivate. Subjects were not allowed to

® It turns out this prediction also generalizesrtStam a game wittm > 2 players in which any coalition of-1 is
minimal winning, so that each receives an expeptgff in equilibrium of Ih. Now suppose adding a new
member results in two classes of minimal winninglitimns: one ‘strong’ player with any— 2 ‘weak’ original
members and the— 1 ‘weak’ original members with the new membéecan be shown that the strong player’s
expected payoff is now/(n2 —n + 2). This exceeds fi/thus enlargement benefits the strong player.

® We recruited subjects using the ORSEE softwarei(®r, 2004). The experiment was programmed andumed
with the software z-Tree (Fischbacher, 2D0i@structions for the VETO treatment are includedimnAppendix.
Instructions for other treatments paralleled these.



communicate with one another throughout the sessiaept via the decisions they entered on
their terminals.

The decision-making phase of the session thenstedsof 10 periods, where in each
period a group played a multi-round bargaining gawer the division of 120 points. At the
beginning of each period subjects were assigngdaiops of either three or four (depending on
treatment). Subjects were informed that they wowtlknow who of the other people in the
room were in their group, that group compositiormld change from period to period, and that
the same set of subjects would never be matchethegtwice. At the beginning of each period
subjects were assigned an ID that changed fronogbéwi period. They were also assigned roles
determining how many votes they controlled, andsallso varied across periods.

The main reason for having subjects play repeatedl/to give them experience with
the strategic environment. We did not expect subjeccalculate the equilibrium and play
accordingly, but nevertheless considered thatbfestis learn to respond to the strategic
incentives theoretical predictions may still beevent. A potential drawback of having subjects
play a repeated game is that it might lead to enidéd strategic effects. For example a subject
may reject offers in early periods in order to bkt a tough reputation. For this reason we
implemented anonymous decision making together @hitinging roles and group compositions
in order to make it difficult for a subject to baiilip a reputation across peridds.

In each period at the beginning of round one algrmembers submitted proposals over
how to divide the 120 points. When all group memliead submitted a proposal, one was
selected at random and revealed to all group mesniz@oup members then voted for or against
the proposal. If the total number of votes for pineposal met the quota of 5 votes (VETO and
ENLARGED) or 4 votes (SYMMETRIC) the proposal wassped and each group member

received the proposed number of points. Otherwasgdining proceeded to round two. All

" There are some potential downsides from havingestdchange roles from period to period. Firs§ fiiocedure
may impair learning because subjects may underskagidrole better if it is the same in every pdriblowever, it
is also possible that their understanding of theation is enhanced by experiencing what it is tikée in another
voter-type’s shoes. Second, changing roles magiadigbject attitudes and expectations about wiegiqsals are
acceptable. Since changing roles randomly crea@®eedurally fair’ experiment, subjects may bermwilling to
exploit their bargaining power, or be more willittggallow others to exploit their power, than ifeslwere constant.
As we note later, the results from our VETO treattrage qualitatively similar to a comparable treatnn Kagel
et al. (2007), and the results from our SYMMETRI€atment are qualitatively similar to a comparak@atment in
Fréchette et al. (2005b). These studies used fixled.

10



rounds had the same structure up to round 20. #gneement was reached by the end of round
20, the period would end with each group memberiegrzero points.

An important aspect of this design is that in eaind all players submit proposals, then
one is randomly selected, and then all playersrobsand vote on the randomly selected
proposal. From a theoretical point of view thiggiivalent to the more common description of
the game in the theoretical literature, where ggias randomly selected to be the proposer and
then only the randomly selected player makes agzapThe advantage of our version is that it
allows us to observe proposals from all playermsviery round. As we shall see in the next
section, this information is useful not only foradyrzing the determinants of proposals, but also
for the analysis of voting patterns.

At the end of the experiment subjects were priygiaid according to their accumulated
point earnings from all 10 periods, using an exdgearate of 3p per point (VETO and
SYMMETRIC treatments) or 4p per point (ENLARGEDdtment). Earnings averaged £12 per
subject and ranged from a minimum of £3.90 to aimar of £20.20 (at the time of the
experiment £1 = $1.92). Sessions lasted, on aveb@gainutes, and at most 70 minutes.

A final noteworthy aspect of our design was thdtfjscts were divided into two equally-
sized matching groups at the beginning of a sesaiwh groups were formed from within these
matching groups, with no information passing acthsstwo matching groupsThis feature of
our design has the disadvantage that individualsimva matching group interact more
frequently than if groups were formed from all sesarticipants, so our procedure may
strengthen correlations between decisions withimagching group. Because of likely
dependencies between decisions within matchingpg,dests of our primary hypotheses
(reported below in 4.2) take the matching groupwsunit of observation. The advantage of the
procedure is that it generates two observations@ssion. We treat these observations as
independent for performing statistical tests. Qumpry hypotheses refer to the impact of

enlargement on existing members’ earnings. Wetheshypotheses that average earnings for the

8 Subjects had 90 seconds to submit a proposal @sd®nds to cast their votes. If they failed tdena decision
within this time constraint, the computer made fadk decision. The default proposal was that egrclup member
received zero, and the default voting decision t@agject. In fact this time constraint was rareilyding: across all
sessions only 7 of 2824 proposals were made bydhputer, and only 8 of 2824 voting decisions weegle by
the computer.

° To ensure comparability between matching grougsfosmed groups, assigned roles, and selected peopfor
one matching group prior to the first session biymg die and then used the same random drawdifaratching
groups.

11



weak player are higher in ENLARGED than in VETOg¢ dhat average earnings for the strong
player are higher in ENLARGED than in SYMMETR{€After using this conservative
approach to test our primary hypotheses, we anahgireidual voting decisions using
disaggregated data (reported below in 4.3). Théysisaof the disaggregated data uses

econometric methods that adjust for intra-groupetations within matching groups.

4. Results

4.1 Overview

We observed rapid agreements in the experimenir&igy shows the distribution of rounds in
which agreement was reached. Out of the 480 ga626és resulted in an agreement in the first
round, and more than 90% ended within 3 roundsy Y&w games got close to the 20-round

deadline, and none actually reached the deadline.

Figure 1. Distribution of Rounds in which Groups reached an Agreement

VETO SYMMETRIC

ENLARGED Total

Percent
o
L

T T T T T T T

T T
1 5 10 15 20 1 5 10 15 20
Rounds in which groups reached an agreement

In all three treatments a proposal can be impleetewithout unanimous support, and so

within a group a subset of the players can passf@opal that gives zero to outsiders. Thus, the

19 Note that these hypotheses are derived from theated payoffs in the equilibria identified in Sent2, which
assumed players were equally likely to be the pgepm any round. We can also identify expectedfiayn the
basis of the experimental realizations of who wdagdoroposer in round one. This distinction isl@vant for
VETO, where the average earnings of a player typéralependent of the proposer frequencies. Inrasitin
SYMMETRIC and ENLARGED the actual frequencies natbeit the comparative statics predictions stildhdhe
weak player’s average earnings would change framVETO to 29.3 (rather that 30.375) in ENLARGEDdathe
strong player’s earnings would change from 41 @athan 40) in SYMMETRIC to 47 (rather than 44.if5)
ENLARGED.

12



reason for fast agreements in SYMMETRIC and ENLARGH®ay be that, though there are 20
rounds available for bargaining and there is noadisting from round to round, players have a
strong incentive to accept a positive offer as e they may end up with nothing. In VETO
weak players similarly have a strong incentivedoept positive offers, but the strong player can
afford to be patient since his vote is requireddragreement. Interestingly, only in VETO did
we observe any trend in the duration of bargaimmgfound that as the session progressed the
duration of bargaining increased. Figure 2 shows the average round of agreement changed
across periods. For formal statistical tests wetlisenatching group as the unit of observation.
In VETO the Spearman rank correlation coefficiegiin®een period and average round of
agreement is positive for all eight matching groungicating a significant trend (p = 0.008); for
SYMMETRIC and ENLARGED the corresponding p-values laoth 0.727.

Figure 2. Average Duration of Bargaining

Average round

[
N
w
g
~ -
©
©
)

VETO = @ ————- SYMMETRIC
— ——— ENLARGED

In the first period agreements to divide the 12hscequally among all members were
quite frequent, occurring in 17 of the 4835%) groups. For many subjects this must have
seemed a natural and acceptable outcome. Howevghoavn in Figure 3, equal divisions were
observed less frequently in later periods, anthénlast period only 2 groups 4%) agreed upon
an equal division. Equal divisions are most commafiserved in the SYMMETRIC treatment,
where theoretically all players have, ex ante, eljaggaining power; even here, an equal

division of the pie is quite rare, occurring in p2I0/160 & 13%) games.

13



Proportion of equal divisions

Figure 3. Proportion of Equal Divisions

—_
—————
e

VETO
—— —— — ENLARGED

Agreements to split the pie equally tended to Ipdaxeed by agreements that gave some

players zero. Thus, while in two-person ultimatuamg bargaining experiments it is well-

known that subjects resist small offers, here agher experiments on multi-person bargaining

subjects are willing to propose distributions thiae zero to another subject, and others are

willing to vote for such a proposal (see, e.g.,iGind van Damme, 1998, Okada and Ried|,

2005). A winning coalition in which the votes of abalition members are essential to pass a

proposal and the coalition maximizes its point &ays by allocating zero points to outsiders is

called aminimal winning coalitionIn the equilibria discussed in Section 2, alhfied coalitions

are minimal. The frequency of minimal winning ctialis in our data is shown in Figure 4.

Proportion of minimal winning coalitions

Figure 4. Proportion of Minimal Winning Coalitions

10

VETO
— —— — ENLARGED
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In all treatments the frequency of minimal winno@alitions increases across periods.
Taking all three treatments together, minimal wigncoalitions formed in 17/48 groups §5%)
in the first period, compared with 43/48 §0%) in the last period. We interpret the incraase
the frequency of minimal winning coalitions as eefing a tendency toward more strategic
behavior. Indeed, if one looks at all periods dbdaere are substantial deviations from
equilibrium predictions, but if one focuses on tgieriods there is more conformity with
equilibrium predictions. For example grand coatispin which all players get a strictly positive
payoff, form in 124/480 gamesZ6%), but in only 23/192 games12%) in the last four
periods. Table 3 shows the distribution of agresalittons for each treatment, based on both all

periods and just the last four periods.

Table 3. Observed Distribution of Agreed Coalitions

VETO SYMMETRIC ENLARGED
All Last 4 All Last 4 All Last 4
periods periods  periods periods periods periods
Grand 28 14 34 14 15 8
Minimal 72 86 41 55 67 67
(strong included)
Minimal 0 0 24 31 12 19
(strong excluded)
Other 0 0 1 0 6 6

! Each entry is the percentage of games that resinl@dype of coalition.

In VETO, minimal winning coalitions, which must inde the strong player, formed in
115/160 £72%) of all games, and in 55/6486%) of the games in the last four periods. In
SYMMETRIC, minimal winning coalitions, which can lsemprised of any two players, formed
in 104/160 £ 65%) of all games, increasing to 55/68§%) of the games in the last four
periods. These coalitions could either includexalwde the strong player. In our analysis in
section 2 we assumed that strong and weak plagdi@/e and are treated symmetrically, and so
strong players should be included in"2(# minimal winning coalitions. Our data is coneist

with this symmetry assumption: 65% of the gameslted in a minimal winning coalition and
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63% of these included the strong player (64% ofiméth winning coalitions in the last four
periods featured the strong player). In ENLARGEPBré&hcan be two different types of minimal
winning coalition: the strong player with one oétlveak players, or the two weak players with
the new member. In equilibrium the latter type o&ldion occurs one quarter of the time (when
the new player is the randomly selected proposegur data minimal winning coalitions
formed in 79% of games (86% in the last four pes)pdnd 15% of these (22% in the last four
periods) excluded the strong player.

On top of this, within minimal winning coalitionsensee a tendency for the division of
the pie to change over the course of the sessigard=5 shows that in the first period the pie
was often split equally among members of the doalitout that by the last period this kind of
outcome was much less frequent. This pattern iscpéarly clear in VETO, where players
quickly realized that the strong player only neettexivote of one of the weak players, and that
weak players were willing to accept proposals eéxafuded the other weak player. In the final
period minimal winning coalitions formed in 15 & YETO groups, but only in one of these did
the members of that coalition share the pie equ@the pattern is less pronounced in the other
treatments. In the last four periods of the ENLARIGiEeatment about a third of the minimal
winning coalitions divided the pie equally amorggmiembers, and in the last four periods of the
SYMMETRIC treatment about a half of the minimal wimg coalitions divided the pie equally
among its members.

Figure 5. Proportion of Minimal Winning Coalitions that Divide Equally

4 .6 .8 1
| | | |

Proportion of mwcs that divide equally
2
|

0
|

VETO = @ ————- SYMMETRIC
— —— — ENLARGED

16



The trend in Figure 5 seems to reflect a procesgevplayers learn from experience
about their bargaining power and how to exploifitthe same time, examining the proposals
agreed by minimal winning coalitions suggests Huahe players were unable to fully extract
their equilibrium shares. Table 4 reports averagaiags within minimal winning coalitions. We
break down earnings according to whether the plasgerthe proposer or partner in the minimal
winning coalition.

Table 4. Proposer Power in Minimal Winning Coalitions

VETO SYMMETRIC ENLARGED
All Last 4 All Last 4 All Last 4
Periods Periods Periods Periods Periods Periods
Strong 80.60 83.45 66.76 64.91 69.28 70.17
Proposer
Strong 73.02 79.42 59.48 60.77 63.44 64.16
Partner
Weak 46.98 40.58 61.41 60.76 55.75 55.91
Proposer
Weak 39.40 36.55 55.68 56.60 47.95 47.07
Partner
New - - - - 33.64 32.50
Proposer
New - - - - 26.25 20.00
Partner

In the VETO treatment the strong player’'s theoedtizargaining power is due to his
voting weight and is independent of proposer powweris predicted to get 118 points regardless
of whether he is the proposer or partner in themmhwinning coalition. In the data he gets
more as a proposer than as a partner, but in @®yroach less than 118 points. In contrast to
VETO, in the SYMMETRIC treatment voting weights dot confer a theoretical advantage to
any player but being proposer does: ex post equifibdivisions give 80 points to the proposer
and 40 points to the partner. In our data we firat minimal winning coalitions divide the pie
much more closely to 60-60. For testing the sigarfice of proposer power we use one-sided
binomial tests. For both players and both treatsdre proposer advantage is significant across
all periods (largest p-value = 0.035), but in albes declines across periods and is insignificant
in the last four periods (smallest p-value = 0.3@&3summary, proposer power in these two
treatments is small and diminishes as subjectsegarrience.
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In the ENLARGED treatment players can derive a tégcal bargaining advantage
either from having more votes than other playersam being the proposer. The strong player is
predicted to get 89 points as a proposer and 4%as a partner, while the weak player is
predicted to get 75 as a proposer and 31 as agpaftne proposer advantage in the data is much
smaller than this- Thus, while proposer power theoretically leadbithly inequitable
outcomes within minimal winning coalitions, actdalisions are much more equitable.

At first sight, our observation that minimal wingicoalitions form frequently in all three
treatments, as predicted by standard theory, latifpidayoff allocations within minimal winning
coalitions tend to be more equitable than predjotenlild appear to be consistent with recent
theories of social preferences. For example, ifexiib receive disutility from earning less than
others (see, for example, Fehr and Schmidt, 1988y in a multi-player ultimatum game the
proposer would still propose a minimal winning ¢tah, but would have to offer positive
shares in order to buy the votes of coalition padr{see Okada and Riedl, 2005). However, in
the multi-stage symmetric game inequality aversesults in more unequal divisions than
predicted (see Montero, 2007a). Thus, these obsemgacannot be explained by simple models
of social preferences in which agents dislike irsidy although they may be explained by a
model which combines disadvantageous inequity aversith myopic behavior.

It is interesting to compare the patterns from®YMMETRIC and VETO treatments
with those observed in previous experiments. OUBNETRIC treatment is similar to some of
the treatments reported in Fréchette et al. (20BB@5b) and Kagel et al. (2007) in that, while
voting weights may vary across voters, any twdefthree voters can form a winning coalition.
We focus on the (inexperienced, undiscounted)rreat of Fréchette et al. (2005b) as this is
procedurally closest to ours. In both experimegte@ments happen quickly: on average their
games lasted 1.6 rounds (our games lasted 1.4 spuartl immediate agreements occurred in
68% of their games (73% of our games). Also in ltperiments egalitarian outcomes are
uncommon: 7% of their games resulted in egalitagiaisions (12% of our games). In both
experiments most games resulted in minimal coakti®9% of their games resulted in a

minimal winning coalition (66% of our games). Thesdterns broadly support the Baron-

™ In contrast to the other treatments this is sigaift for both strong and weak players whether agehiests on all
or just the last four periods (largest p-value @%)6 For the new player we have insufficient datamieaningful
tests as there are too few matching groups wheradiv player appears in both proposer and parhes.r
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Ferejohn model predictions. At the same time, tlaeeesome notable deviations from the model
predictions. The model predicts ex post divisidreg give the proposer 2/3 of the pie and one of
the other players 1/3 of the pie. In their dataaherage allocation gives the proposer just 51%
of the pie (in our data 47% of the pie), and evausing on minimal winning coalitions, their
proposers only get 55% of the pie (ours get 52%hefpie).

The results from our VETO treatment are also qai@iely similar to results from the
(inexperienced, low delay cost) treatment of Kagiedl.'s (2007) Veto Gamé.In their Veto
Games agreements happened quickly (although reptiekly as in a control treatment
somewhat similar to our SYMMETRIC treatment): 54¢%heir games (and 51% of our games)
ended in round one and on average their gamesi 2986 rounds (our games lasted 2.38
rounds). As in our VETO treatment, they observénareasing tendency toward minimal
winning coalitions over the course of the sessémd overall 59% of their games (72% of our
games) result in minimal winning coalitions. Juls¢ in our experiment, however, the veto
player’'s earnings are considerably less than predli¢ie is predicted to get 92% as the proposer
and 80% as the recipient of a proposal. Even wittimmal winning coalitions he only gets
62% as proposer and 52% as recipient. In our VE&@&tment the strong player is predicted to
get 98% either as proposer or recipient, and ev#nnaminimal winning coalitions he only gets
67% as proposer and 61% as recipient.

4.2 Formal Analysis of Voting Power

In this section we look at the implication of thevdlopments in coalition formation and payoffs
within coalitions for players’ average earningsjebhwe use to measure voting power. Figure 6
shows how this develops across periods for eaelntent and player-role.

In SYMMETRIC and ENLARGED the voting power of egalayer-type appears to be
stable while in VETO trends in voting power appda’VETO the Spearman rank correlation
coefficients between the strong player's earnimgispeeriod are positive for each matching
group, so we can reject the null hypothesis thatiegs are equally likely to increase or decrease
with experience (p-value = 0.008). The significemarease in the strong player's earnings is due
to changes in earlier periods: there is no evidefeerelationship between earnings and period

12 Although we emphasize that on top of the many edacal differences between experiments, their fise o
discounting makes us hesitant to read too muchquasmtitative differences between our results aeds.
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in the last four periods (the p-value based on Bpaa rank correlation coefficients is 0.727). A
similar analysis reveals no significant trends YMBMETRIC or ENLARGED.**

Figure 6. Evolution of Average Earnings
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13 For SYMMETRIC and ENLARGED the corresponding pues based on all periods are both 0.727; baselgeon t
last four periods they are 1.000 (SYMMETRIC) and27. (ENLARGED).
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Average earnings for each player type are present€dble 5. In this table and in
subsequent analysis we present results based peraltls and last four periods. For
SYMMETRIC and ENLARGED this does not make muchetince. Interestingly, for these
treatments average earnings are quite close teqinébrium expected payoffs given in Table 2.
On the other hand in VETO, the strong player’s m@sare substantially below the equilibrium

expected payoff given in Table 2, but the discregas smaller in the last four periods.

Table 5. Average earnings

VETO SYMMETRIC ENLARGED

All Last 4 All Last 4 All Last 4

periods periods  periods periods  periods periods

Strong 69.51 78.70 41.39 40.81 52.81 50.98
player
Weak 25.24 20.64 38.92 39.59 29.78 30.64
player

New - — - — 7.61 7.71
player

There is strong evidence that voting weights aféeting power in the VETO and
ENLARGED treatments. In both treatments the stiolager earns more than a weak player in
every single matching group, whether we focus bpeaxiods or just the last four periods, and
thus the strong player earns significantly morenttiee weak player (one-sided sign-test p-value
= 0.004). Similarly, the weak player earns sigwifity more than the new player in
ENLARGED (one-sided sign-test p-value = 0.004)tha SYMMETRIC treatment we find that
the earnings of the strong player are not signitigedifferent from the earnings of the weak
players (all periods: two-sided sign-test p-valuk.800; last four periods: two-sided sign-test p-
value = 0.727).

The main question motivating the design of our expent was whether adding a new
player to a weighted voting game, while retaining telative voting weights of original players,

could increase the voting power of an original playour first test of whether members can gain
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from enlargement, as theoretically predicted, sebleon a comparison of the weak player's
earnings in VETO and ENLARGED, displayed in Figdre

Figure 7. Effect of Enlargement on Weak Player’s Eaings
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We test the null hypothesis that the weak playatsings are the same in VETO and
ENLARGED against the alternative hypothesis thatwieak player's earnings are greater in
ENLARGED* We reject the null hypothesis: the weak playaisiags are significantly higher
in ENLARGED (based on all periods the one-sidedcd#bn test p-value is 0.023; based on just
the last four periods the one sided Wilcoxon tegalpe is 0.001). Intuitively, the reason for this
effect is that the addition of a new member prosithe weak players with an alternative
minimal winning coalition. This possibility appedmsenhance a weak player’s ability to extract
larger shares of the pie from the strong playespie the fact that the alternative coalition very
seldom forms. For example, looking at winning diatis from the last four periods consisting of
the strong player and one of the weak players wetss in VETO the strong player gets about
77 points, compared with about 66 points in ENLARGE

Our experimental design provides a second oppayttmitest the prediction that
enlargement benefits an existing member. Startioig the SYMMETRIC voting game, adding
a new player with one vote and increasing the gfrota 4 votes (out of 7) to 5 votes (out of 8)
produces the ENLARGED voting game, and can in dguiim increase the strong player’s

voting power. Figure 8 displays the strong playgdsng power in these two treatments.

4 Thus, the null hypothesis is that there is notineat effect, and the alternative hypothesis istihere is a
treatment effect in the theoretically predictecedtion.
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Figure 8. Effect of Enlargement on Strong Player'€arnings
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In our experiment the strong player earns signifilgamore in ENLARGED than
SYMMETRIC (based on all periods the one-sided Witnotest p-value is 0.001; based on just
the last four periods the one-sided Wilcoxon tegajpe is 0.029). Here, the source of the power
increase is rather different. The strong playeasghining power within a minimal winning
coalition does not appear to be very different leetwSYMMETRIC and ENLARGED
treatments. In a minimal winning coalition the sigglayer gets 64 points in SYMMETRIC (63
if we focus on the last four periods) and 66 in RGED (68 if we focus on last four periods).
Instead, the main reason why the strong playersaaore in ENLARGED than SYMMETRIC
is that he is included more often in minimal wirgnicoalitions. He is included in 85% of
minimal winning coalitions in ENLARGED (78% if we¢us on last four periods), compared
with 63% in SYMMETRIC (64% if we focus on last foperiods). This is qualitatively
consistent with the equilibrium discussed in SecfioThere, ex ante, the strong player is
expected to be included in 75% of minimal winnimglitions in ENLARGED compared with
67% in SYMMETRIC, while when included in a minimainning coalition the strong player
expects to get 60 points in both ENLARGED and SYMNRC.

4.3 Analysis of Voting Patterns
The primary determinant of whether a given playpetvotes in favor of a proposal is, perhaps

unsurprisingly, how much that player is offeredplAyer is more likely to accept higher offers.
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For example, the strong player accepted 10/22 (48#é)s of 40 points in ENLARGED,
compared with 37/47 (79%) offers of 60 points. Hoare the amount that must be offered to
secure an acceptance varies considerably acrogs pyges. In ENLARGED the weak player
accepted 39/52 (75%) of offers giving him 40 paiatsd the new player accepted 5/5 (100%)
offers giving him 40 points. Also, the propensity & given type to accept a given proposal
varies across treatments. Looking again at offed@oints we see that the strong player
accepted 12/22 (55%) of these in SYMMETRIC and {Z6P0) in VETO, while the weak
player accepted 27/47 (57%) in SYMMETRIC and 39%68%) in VETO."

While these patterns are very stable in ENLARGECSYMMETRIC and VETO we
observe a decrease in the propensity to accepsaifel0 points. Based on the last four periods
the strong player accepts 6/18 (33%) and the wksleps accept 2/6 (33%) of such offers in
SYMMETRIC, while the strong player accepted 0/5 #melweak player accepted 8/19 (42%) of
such offers in VETO.

Figure 9 displays the empirical cumulative disttibn functions of accepted offers.
Votes of proposers are excluded from the analgsig,we focus on the last four peridfisn
VETO it is clear that accepted offers tend to bedofor weak players than for strong players.
Half of the acceptances by weak players were flareiess than or equal to 40, whereas for the
strong player half of acceptances were for offess than or equal to 80. Likewise in
ENLARGED there is a natural ordering whereby acegmiffers by strong players tend to be
higher than the accepted offers of weak playerschvim turn tend to be higher than the accepted
offers of new players. In SYMMETRIC we present sagafunctions for strong and weak
players. However, the functions are not very défgrand as we report below differences in the
acceptance behavior of the different types argmfcant. Thus, in SYMMETRIC the strong
player with three votes behaves no differently frameak player with two votes in terms of

voting behavior.

15 We focus on offers of 40 points since, poolingraaletreatments, this is the most common offer en@ather than
offers of 0 points).

18 The functions are quite stable across periodNhARGED, and are stable across the last four perind
SYMMETRIC and VETO. The functions in SYMMETRIC tetal be further to the left in earlier periods, @hdse
in VETO tend to be closer together in earlier pdsio
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Figure 9. Voting Patterns
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For a formal statistical analysis of voting behawi@ estimated probit models where the

dependent variable is whether or not a player viiied proposal. Again, we excluded proposers
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from the analysis and focus on the last four pexfdd\s explanatory variables we included the
number of points offered to the player and the nemab points the player demanded in his own
proposal. Since we treat observations as indepérdenss, but not within, matching groups, we

cluster on independent matching groups to obtébnsbstandard errors. The results are
presented in Table 6.

Table 6. Probit Analysis of Voting Behaviot

Independent Dependent Variable: Accept=1, Reject=0

Variables VETO SYMMETRIC ENLARGED

Strong Weak Strong = Weak Strong  Weak New
Player Player Player Player Player Player Player

Fkk Fkk

Share  0.009" 0.011" 0.012" 0.015° 0.015° 0.030° 0.088"
offered  (0.003) (0.001) (0.003) (0.002) (0.008) (0.004) (0.027)

Share  -0.008° -0.000 -0.005 -0.004 -0.025 -0.016 -0.011"
demanded (0.003) (0.003) (0.002) (0.003) (0.023) (0.006) (0.005)

Obs. 115 273 58 146 61 154 73

Pseudo R 0.3624 0.4707 0.4557 0.3985 0.6445 0.6845 0.7261

! Based on data from last four periods. Table listrginal effects, evaluated at the means of thepeddent

variables, and standard errors, clustered on intkpe matching groups, in parentheses. * denotgsfisance at
the 10-percent level, ** at the 5-percent level] & at the 1-percent level.

As expected, the share offered to a player iscagtexplanatory factor for whether a
player will accept an offer. For all player typesail treatments, the more a player is offered the
more likely he is to accept. Offering one additiop@int increases the probability of acceptance
by between 0.9 percentage points (strong play®EMNO treatment) and 8.8 percentage points
(new player in ENLARGED). We also included the ghdrat a player demanded in their own

proposal as an explanatory variable — recall thaudjects, not just the randomly selected

" We also conducted probit estimations on all periodluding period dummies, and found significamtipd
effects in the VETO and SYMMETRIC treatments. Hus reason we restrict attention to the last famquls. For

the last four periods we also conducted estimatioclading period dummies, and found these to baljo
insignificant in all cases.
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proposer, completed a proposal in every round. ¥peeed that the share demanded would
reveal an aspiration level of a subject, and sivengoffer would more likely be accepted if the
share demanded is lower. As can be seen in Talthe Gnarginal effect of this variable is indeed
negative in all cases, although it is not significéor the weak player in the VETO treatment, or
for either player type in the SYMMETRIC treatment.

We also examined whether the voting behavior dédéht types within a treatment
differ. Based on Wald tests the behavior of strand weak players in the VETO treatment
differ significantly (two-sided p-value = 0.000}% does behavior of strong, weak, and new
players in ENLARGED (two-sided p-value = 0.000) wéwer, in SYMMETRIC there is no
significant difference between the voting behawabstrong and weak players (two-sided p-value
= 0.968). Finally, we examined whether the votietdwior of a given player type varied across
treatments. Again using Wald tests, we find votsetpavior differs significantly across
treatments at the 10% level for strong players {ided p-value = 0.082) and at the 1% level for
weak players (two-sided p-value = 0.006).

5. Discussion and Conclusion

There are two approaches in the theoretical likeeafor solving games: the axiomatic approach,
which is based on specifying some desirable pragsefor the solution and the strategic
approach, which is based on the equilibrium ofglieit bargaining game. The ‘paradox of
new members’ was introduced into the literatureerms of power indices grounded in the
axiomatic approach. In this paper we follow thatgtgic approach and show that the addition of
a new member to a voting body can increase thdileiguim payoffs of original members in the
context of a specific bargaining procedure.

The bargaining procedure we use was introducedasgrBand Ferejohn and is widely
used in political science. Other theoretical aredysf the Baron-Ferejohn procedure with
weighted voting include Banks and Duggan (2000)nto (2002), Diermeier et al. (2003),
Snyder et al. (2005), Montero (2006), Kalandraki306) and Eraslan and McLennan (2006).

There are other bargaining procedures we could blagsen. In particular, since it is possible to

18 To conduct Wald tests for differences betweenvtiting behavior of voter types within a treatmeret ran a
probit for that treatment, including as explanateayiables voter type dummy variables and inteoastibbetween
the dummy variables and the share offered and steananded variables. We then tested for the jignificance
of the coefficients on the dummy and interactiaomt® An analogous approach was used for testindiffarences
in behavior across treatments for a given votee.typ
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devise a bargaining procedure to make equilibriayoffs coincide with the Shapley value, and
the Shapley value displays this result, the podsilof a positive impact of enlargement in a
non-cooperative setting was already implicitly bbthed. However, while the Baron-Ferejohn
procedure seems a natural abstraction of bargaimdgr majority rule, these other bargaining
procedures seem more contrived. In particular glodiser procedures require unanimity rather
than majority in order to pass a proposal: Hart lstag-Colell (1996), Pérez-Castrillo and
Wettstein (2001) and Laruelle and Valenciano (20@8uire the unanimous consent of all
players; in Vidal-Puga (2008) a coalition is forngrddually, with players having the option to
join it or leave the game in a random order, ardfitnal allocation must be accepted
unanimously by all members of the coalition. Otimgplementations of the Shapley value, such
as Gul (1989), apply only to particular classegarhes that do not include majority games. Our
theoretical contribution is to demonstrate thahopey power through enlargement is possible in
the leading model of legislative bargaining.

The theoretical possibility of gaining power thrbugnlargement motivated us to ask
whether this phenomenon can be observed in thededyg. Our answer is affirmative. In all of
our treatments we find that as sessions progrdgecs become less and less willing to propose
and vote for equal divisions of the pie and more maore willing to propose and vote for
proposals that give zero to other subjects. Altiotlgse trends lead to minimal winning
coalitions, as predicted in equilibrium, we see s@ubstantial deviations from equilibrium,
even in later periods. In particular, players areagally unable to exploit either proposer power
or advantageous voting weights to the full extestcted by equilibrium. Despite these
deviations we find that average earnings of eaaliguitype are quite stable in our
SYMMETRIC and ENLARGED treatments, and not far frequilibrium expected payoffs.
Consequently, when comparing these treatmenthtwedtical comparative static prediction is
observed. In our VETO treatment, although the waalters’ earnings move closer to
equilibrium with experience, even by the end ofeélkperiment the weak player’s earnings are
far above equilibrium. This makes it harder to obsea treatment effect in the comparison of the
VETO and ENLARGED treatments, but we do observe this case as well: the weak players’
earnings are higher in the enlarged voting body.

Previously, Montero et al. (2008) studied the dffdenlargement on the balance of

power in a less structured environment where aayeplcould place (or amend) a proposal on
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the table at any time, any player could vote foagainst any proposal on the table at any time,
and the first proposal on the table to achievegtieta was implemented. They found that voting
powers are quite close to Shapley values and sm8amd Affuso’s ‘paradox’ is also observed
in their experiment. This environment seemed nafardesting hypotheses based on
cooperative game theory, but of course it is diffitco compare behavior with equilibria.
Nevertheless, it is interesting to note that thingopowers associated with a given player role
differ across the experiments. For example, indB&O treatment the strong player earns more
in the less structured procedure than in the B&enmejohn procedufé Similarly, the strong
player in the ENLARGED treatment earns more inléss structured environment. A similar
result, albeit in a different context, is obserwede Groot Ruiz et al. (2007). They compare a
non-cooperative voting game with a more naturat |é&s structured, voting game and find that
a median voter (the ‘strong player’ in their corjag able to secure a higher payoff in a less
structured voting game. Together these resultsesigbat voting powers depend not only on
voting weights and quotas, but also on specifituies of the agenda.

This point is reinforced by considering the imptioas of the Baron-Ferejohn model for
the first two EU enlargements. Table 7 displaysvibiing weights and voting powers of the
various countries, where the latter are based @sttitionary expected equilibrium payoffs of
the infinite-horizon Baron-Ferejohn model with neabunting and where all countries have

equal recognition probabiliti&s.

¥ This is despite the fact that the strong playés gémost the whole pie in the equilibrium of ther@n-Ferejohn
procedure, while in the less structured environntieaitShapley Value assigns 2/8f the pie to the strong player.
%0 For detailed derivations see Montero (2007b).
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Table 7. Voting Weights and Voting Powers on the EWCouncil of Ministers

1958 voting weights| 1973 voting weights| 1981 voting weights
(% voting power) (% voting power) (% voting power)
W. Germany 4 (23.8) 10 (15.9) 10 (16)
France 4 (23.8) 10 (15.9) 10 (16)
ltaly 4 (23.8) 10 (15.9) 10 (16)
United Kingdom 10 (15.9) 10 (16)
Belgium 2 (119 5(7.9) 5(8)
Netherlands 2 (11.9) 5(7.9) 5 (8)
Greece 5 (8)
Denmark 3(7.1) 34)
Ireland 3(7.1) 3(4)
Luxembourg 1(4.8) 2 (6.3) 2 (4)
Quota 12 41 45

In the first enlargement relative voting weightseafsting members were constant
(except for Luxembourg whose relative weight fdl)the second enlargement relative voting
weights were held constant. This reflected a desireaintain the balance of power among
existing members. For example the European Comomgsimmunicated that in consideration
of adjustments to the treaties necessitated bygaraent “the Community must also remain
consistent and avoid any appreciable shift in thstiag balance of power between Member
States” (European Commision 1978, point 19). Hoavtte enlargements affect the balance of
power? As with cooperative power indices, the Baferejohn model predicts that
Luxembourg’s power increased after the first erdargnt. However the implications of the
second enlargement are more sensitive to how pisweeasured. While power indices predict a
further increase in Luxembourg’s power, the Barenefohn model predicts a different
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manifestation of the ‘paradox of new members'wais the six largest countries that benefitted.
Whether the cooperative power index or the noncape equilibrium prediction provides the
better measure of theoretical power is open totgquesvioreover, which (if any) country’s
voting power, measured in terms of its realizedesloh whatever is being bargained over, really
did increase as a result of the enlargement igcdiffto determine empirically.

For this reason we have used laboratory experimtergidy the relationship between
voting weights and power, and in particular to gttite effects of enlargement on the balance of
power. The advantage of the experimental appraatiat it can systematically examine the
effects of voting weights and voting rules, inchuglifeatures of the extensive form governing the
way in which proposals are made and votes castder to enhance our understanding of voting

power.

1 Note that not only do some existing members geemoting power from an enlargement, but a proptsal
enlarge would obtain enough votes to be passed.
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Appendix: Instructions for VETO treatment

Introduction

This is an experiment about group decision-makirgere are other people in this room who are
also participating in this experiment. You must tedk to them or communicate with them in

any way during the experiment. The experiment take no more than 90 minutes, and at the
end you will be paid in private and in cash. Theoant of money you earn will depend on the
decisions that you and the other participants make.

In this experiment you will participate in ten pets. In each period you will be in a group with
two other people, but you will not know which ofetlother people in this room are in your
group. The people in your group will change frommiqge to period, and in particular you will
never be matched with the same set of two otheplpdwice. The decisions made by you and
the other people in your group will determine howny points you earn in that period. At the
end of the experiment you will be paid accordingytur total point earnings from all ten
periods. You will be paid 3p per point.

Description of a period

At the beginning of each period, you will be randp@located a subject identification number,
either 1, 2, or 3. (Thus, your identification numb@ay change from period to period.)

Within each group of three peoplae person will control three votesone person will control
two votes, and one person will control two votes The assignments of votes to subject
identification numbers will vary from period to jpeal.

In each periogou and the other people in your group have 120 pais to divide. You and the
other people in your group can make proposals alhowtthese points are to be divided among
the group members. You and the other people in goaup then cast votes for or against
proposalsThe first proposal to receivefive or more votes will be enforcedWhen a proposal
is enforced the period ends and each person damsimber of points specified in that proposal.

How you make and vote on proposals

A period can consist of up to 20 rounds of makingd @oting on proposals.

At the beginning of each period your computer stcredl look like the one shown in Figure 1.
You must propose the number of points that eachopem your group will receive. For each
person you can type in any whole number betweend)120, but the total number of points

received by the group members must add up to 18¢ that the row where you propose how
much you yourself will receive is in boldface.
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When you have completed a proposal you click on"s#umit" button to submit it. You will
have ninety seconds to make a proposal. If youatessubmit a proposal in ninety seconds the
computer will submit a proposal for you, and thisgosal will propose that all group members
get zero.

After all three group members have submitted prajsothe computer will randomly choose one
of them and the three group members will vote ag pinoposal. A sample screen is shown in
Figure 2 (except that the entries marked XXX w#l the numbers one of the group members
entered in their proposal). Note that the row peapg how much you will receive is in boldface.
You must then cast your votes either for or againstproposal by clicking accept or reject. If
you accept, all the votes you control are casawodir of the proposal, while if you reject, all the
votes you control are cast against the proposal.

You will have thirty seconds to cast your votesyds do not cast your votes in thirty seconds
the computer will vote for you, and will vote agstinhe proposal.

If the proposal receives five or more votes in favd will be enforced. This means that the
period will end and this proposal will determine thumber of points you earn in that period.

If the proposal receives less than five votes,dtezess will be repeated: once again all group
members will make proposals, one of them will bedaamly chosen, and all group members will

get to vote on this proposal. This process willtoare until a proposal is enforced, or until 20

rounds of making and voting on proposals have phdé@o proposal has been enforced after
the twentieth vote the period will end and all thggoup members will receive zero.

Ending the session

At the end of period ten your total points fromdriods will be converted to cash at a rate of 3p
per point and you will be paid this amount in ptevand in cash. The computer will keep track
of your point earnings from period to period, buyou want to keep a record for yourself you

can use the attached Record Sheet.

If you have any questions raise your hand and atoromill come to your desk to answer them.
Now, please begin period 1.
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Remaining time [sec] N

Period 1
Total points to distribute is 120

Mumber of votes required o pass a proposal

You are Subject

The number of votes you have is

This is round

Suhject 1 (3 voles) receives

Suhject 2 (2 wotes) receives

Subject 3 (2 votes) receives

00~

HELFP
You can propose any numbers that add up to 120 points. The number of votes required to pass a proposal is 5

YWhen you are ready, please press the "Submit*-buttan

There may he upto 20 rounds of making and voling on proposals.

FIGURE 1. SCREEN FOR MAKING PROPOSALS

Remaining time [secl: 38

Subject 1's proposal was randomly chosen

Subject 1 (3 votes) receives XXX

Subject 2 {2 votes) receives XXX

Subject 3 (2 votes) receives XXX
You are Subject 3
The number of votes you have is z

Do youwantio accept orrejectthis proposal?  © accept
" reject

FIGURE 2: SCREEN FOR VOTING ON PROPOSALS
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