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1 Introduction

Shared interests and interests in others’ well-being powerfully influence decision-making.
While individual persons decide their own actions, decisions are not often made without
consideration for their effects on friends, associates, or allies. In legislative contexts, shared
interests are demonstrated in partisan connections among individuals and groups. Whether
these connections manifest as membership in a formal political party or as looser associations,
this behavior suggests that participants in legislative processes are not purely self-interested.
However, the mere presence of a shared interest does not indicate identical interests or equal
concern. An interest may be more highly valued for one person who holds it than another.
Further, if these interests are for the well-being of different persons, then we may reasonably
assume a person values his or her own well-being over that of others. As legislative bargaining
plays an important role in the allocation of resources at many levels of society, modelling
the effects of partisanship on its outcomes is a significant step in better understanding these
processes. While many previous legislative bargaining models have varied the structure of the
legislative system and some have varied legislator preferences, the present study introduces
and investigates the equilibrium effects of treating legislators as partisan rather than purely
self-interested .

The present study follows previous work in the field of bargaining theory, particularly
building on the seminal work on legislative bargaining of Baron and Ferejohn (1989). Baron
and Ferejohn propose a model of an infinite-session majority-rule system of n legislators,
where the individual to propose a distribution of resources in each session is chosen at
random. In the simple model, amendments to proposals are disallowed, and the probability
of a legislator being chosen as a proposer is % The n legislators vote on a proposal, which
succeeds if it receives more than 7 votes in favor. To obtain a unique equilibrium, the Baron-
Ferejohn model relevant to the present study assumes stationarity. Stationarity requires that
each player’s continuation value remain the same across all subgames. Thus, when faced with
the same subgame, each player will always choose the same strategy. The previous history
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of the game will not affect player’s strategies, and strategic play across subgames is not
possible.

Where the number of legislators n is odd, Baron-Ferejohn predicts an equilibrium out-
come with the formation of a coalition of ”T’l legislators, not including the proposer, in
favor of the first proposal. This passable proposal grants a fractional share of % of the re-
source to be divided to each of the non-proposer members of the coalition and the remaining
1-— % to the proposer, where § is the discount factor for waiting to the next session for
a winning proposal. % is the continuation payoft for a non-proposing player, which is his or
her expected payoff should the proposal fail and the next session begin. A limitation of the
Baron-Ferejohn model is its assumption that every player’s utility corresponds directly to the
share of the resource that he or she receives, i.e. players are assumed purely self-interested
and risk-neutral.

The present study attempts in part to develop a model that can explain the outcomes
of concerns for the absolute well-being of one’s partisans. To this end, we solve a variant
of the Baron-Ferejohn model, limited to three players and modified by the assumption of
linear utility functions reflecting partisan preferences. The utility functions employed to
represent partisanship allow for varying degrees of interest for the self versus interest for
one’s partisan, though they presume zero concern for payoff to players outside of the partisan
alliance. For illustrative and comparative purposes, the model of unanimous bargaining with
these preferences is examined along the way, and the results of Baron-Ferejohn’s model are
considered.

Additional results of interest pertain to the relationship between intentions and out-
comes in complex systems. Several previous studies that have diverged from modelling
participants in the majority-rule bargaining process as purely interested in a particularistic
share of the resource indicate that the equilibrium effects of these variations in preference
can be counter-intuitive. Montero (2007) shows that players with a certain class of inequity-
averse utility functions produce greater inequity of resource shares in stationary majority-
rules bargaining equilibrium than the purely self-interested actors of Baron-Ferejohn. Under
the common inequity-averse utility function of Fehr and Schmidt (1999), a player’s inequity-
aversion equally or more severely affects his utility when the inequity arises from his share
of the resource being less than others’ shares. When applied to the Baron-Ferejohn model,
inequity aversion of this sort acts similarly to risk aversion by increasing the incentives to
accept an offered proposal immediately for fear of being excluded from a future winning pro-
posal. The formateur can leverage this aversion in order to offer lower shares to his coalition
partners, and his power to do so increases with the degree of inequity aversion. Therefore,
the equilibrium effect of players who are more inequity-averse is greater inequity.

Volden and Wiseman (2007) demonstrate that for certain valuations of particularistic
and collective goods, when valuation by each legislator of the collective good increases, a
proposal formateur may extract an increased particularistic share for himself with a corre-
sponding decrease in the share of the resource devoted to the collective good. These results
are extremely counter-intuitive as we would expect an increased aversion to inequity by all
bargaining participants to produce greater equality in shares of the resource and an increased
valuation of a collective good by all participants to produce more of that collective good.
The present study will answer also whether the equilibrium outcomes of partisan preferences
divide resources among partisans in a manner that conforms with a presumed intent of a



partisan alliance to improve the material welfare of participants. We find certain degrees
of partisanship do produce worse material outcomes in equilibrium for some partisans than
would exist if all legislators were purely self-interested.

Additionally, by introducing models of partisanship in both the unanimity and majority-
rule games, we are able to compare equilibrium outcomes of these bargaining structures.
Particularly, we can make intrapersonal comparisons of the payoffs and ex ante expected
payoffs of both partisan and non-partisan players. These results may be informative with
regards to which of these different bargaining structures is preferable to partisan and non-
partisan players, respectively. We produce the intuitive result that majority parties prefer
a lower required number of votes for passage and minority parties or non-partisans prefer a
higher requirement. However, we show that this result holds even when the majority party
legislators expect to have a chance of being excluded from the winning proposal and when
the minority party expects to have a chance of being the formateur, by virtue of the random
proposer rule.

2 The Model

For the three players, we assume linear utility functions reflecting partisan preferences of the
form
uy (21,2, 73) = 71 + B2

ug (21, 22, x3) = Pa1 + 2
Uus ($171327373) = T3

where z; is the payoff as a fractional share of the resources to be divided to the first partisan
player, x5 is the payoff to the other partisan, and x5 is the payoff to the player outside of the
partisan relationship. 5 € (0, 1) relates a player’s preference for payoff to his or her partisan
as weighted against his preference for his or her own payoff.

The proposer seeks to maximize his utility, given the constraint on resources such that the
proposed distribution does not exceed the total resources available, or

T +x2+x3=1

The proposer is similarly constrained by non-negativity constraints, which prevent any person
receiving a negative payoff.
T Z 0

[EQZO

x320

3 Unanimous Bargaining

A proposer, or formateur, is selected randomly from among the players with probability
%. In unanimous bargaining, we require that all three players accept a proposed resource

division of the form (x1,xs, z3) for the proposal to pass. As the proposer supports his own
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proposal, he must offer a continuation payoff to the other two players such that the utility of
each player supporting the bargain meets or exceeds the expected present value of his or her
future utility should the proposal fail. (As the utility functions are linear, we can directly
discount them rather than discounting the resource inputs without meaningful difference.)
The common discount factor is 0 € [0, 1], and each player has a % probability of being the
proposer in the next round should the proposal fail. The horizon is infinite with rounds of
bargaining continuing until a proposal is passed.

Each player upon becoming the formateur faces a unique subgame described below. How-
ever, before outlining those, we should define further notation.

x{ : the payoff x; to player ¢« when player j is the formateur

3.1 Player 1’s Formateur Subgame
max u; = 71 + [y

subject to x} + x5 + 23 = 1
o
uy = By +ay 2 S[(Ber + xp) + (Bt + 23) + (Bay + w3)]

uz = x3 > —[v3 + 23 + 73]

=3
As the formateur has greater gain from allotting more of the resources to himself than to
others, he will not offer more than is necessary to pass the proposal in continuation payoffs.

3.2 Player 2’s Formateur Subgame
max uy = 323 + 13

subject to x} + 3 + 23 = 1

uy = zy + B > < [(z] + Bay) + (2] + Ba3) + (2 + B23)]

u3:x§ > —[xé—l—x%—kxg]

Notably, this problem is symmetric to player 1’s subgame.

3.3 Player 3’s Formateur Subgame

max uz = T

subject to o} + x5 + 23 =1

wy = Bad > 2((ed o) + (0 + Ba3) + (o + Bad)

(o)

wy = e+ o 2 [(5rk+ 2d) + (053 + 23) + (0} + )]



3.4 Stationary Equilibria in Unanimous Bargaining

We then obtain the stationary equilibrium payoffs given a certain player is chosen as the
initial formateur.

Proposition 3.1 For ¢ € [0, %), a set of pure strategies is a stationary subgame perfect
equilibrium when player ] is the formateur if and only if it has the following form: (1) player
1 proposes to receive 1 —3, 3 offers 0 to player 2, and oﬁers ¢ to player 3; (2) player 2 votes for
any proposal in which he receives Ty > (1 + B) — Pxy; (3) player 3 votes for any proposal
wn which he receives at least g. The ﬁrst proposal receives a unanimous vote, so it passes.

Proposition 3.2 For d € [ﬁgﬁ, 1], a set of pure strategies is a stationary subgame perfect

equilibrium when player 1 is the formateur if and only if it has the following form: (1) player
1 proposes to receive %, offers ﬂ to pla,yer 2, and offers g to player 3; (2) player
2 votes for any proposal in which he receives xo > (1 + B) — Bx1; (3) player 3 votes for any
proposal in which he receives at least g. The first proposal receives a unanimous vote, so it

Passes.

Proposition 3.3 For § € [0,1], a set of pure strategies is a stationary subgame perfect
equilibrium when player 3 is the formateur if and only if it has the following form: (1)
player 3 proposes to receive 1 — = cmd oﬁers S each to players 1 and 2; (2) player 1 votes for
any proposal in which he recewes r, > ( —|— B) — Bxa; (8) player 2 votes for any proposal
i which he receives o > ( + ) — ﬁxl The first proposal receives a unanimous vote, so
1t passes.

As demonstrated in appendix A, the cases of player 1 and 2 as formateur are symmetric.
For any formateur, the formateur’s share of the resource decreases and the other players’
shares increase with increases in §. Patient players have greater bargaining power against
the formateur as they perceive a less severe value decline from delaying their payoffs. With
increases in 3, the partisan formateur’s share increases and the partisan partner’s share
decreases. Proposition 3.1 shows that the partisan partner’s share can decrease even to
zero for sufficiently-high values of 5 in relation to ¢ as the range of ¢ for that proposition
increases in 5. We can potentially explain this as a result of the shared pride of party success
diminishing the perceived need for a material share to oneself.

Note that, for high partisan preference or a low discount factor, player 3 will receive a
positive offer from a partisan formateur while the formateur’s fellow partisan will receive an
offer of zero. This could be explained as strongly-committed partisans, particularly those
with high time preference, having diminished bargaining power amongst their own party
members.

The equilibrium passing proposal for the same unanimity game with self-interested play-
ers is ( 235, g, g) Regardless of 3, for § € [0, 1], 21 > 32 25 and z3 < ‘5 . Thus, the partisan
formateur has a higher equilibrium share than in the unammous game among self-interested
players and the formateur’s partner has a lower equilibrium share. (See appendix D.) The
non-partisan player 3 receives the same share of g as in the self-interested unanimous game.
Perhaps unsurprisingly, the self-interested player 3 as the formateur replicates the equilib-
rium outcome of bargaining among three self-interested players. An innate partisan alliance



of any strength between player 1 and player 2 does not give them additional bargaining
power against player 3 under the unanimity requirement. Here, partisan preferences merely
redistribute the resource to the partisan with proposal control from the partisan without it.

As [ approaches 0, the payoffs when a partisan is selected as formateur converge to
the payoffs predicted for a similar trilateral bargaining process among purely self-interested
players. Indeed, setting 8 = 0 removes the partisan preference and replicates those prefer-
ences in the player’s utility functions.

4 Majority Rule Bargaining

We now move to a case similar to that of Baron-Ferejohn, where a majority voting rule is
sufficient to pass a proposal. Thus, the selected formateur need only incentivize one other
player to support the proposal and form a minimum winning coalition. Therefore, he will
offer the continuation payoff to one player and zero to the other. We again need to define
some new notation.

xf’k : the payoff z; to player ¢ when player 3 is the formateur and offers continuation

payoff to player k = 1,2

That player 3 chooses randomly (i.c. with probability 3) between offering continuation
payoff to player 1 and player 2 is somewhat intuitive but is shown in appendix C. As a result,
player 3 has two formateur subgames that are symmetric.

4.1 Player 1’s Formateur Subgame
max u; = 71 + 313

subject to o] + x5 + x5 = 1

and
ws = B} o > (Bt + o) + (0% +ad) + 3 (Bt 4 ) + 1 (8032 4 3]
or
Uz = a3 > g[wé + a5 + %xé’l + % 3]

Differing from the unanimous case, player 1 will only propose positive payoff to one other
player to form a minimum winning coalition. As player 2 is player 1’s partisan, player 1 will
prefer to offer continuation payoff to player 2 over player 3 for all 5 € (0,1) (as shown in
appendix E). Thus, we can substitute a constraint setting player 3’s payoff to zero in place
of the last constraint, z3 = 0.



4.2 Player 2’s Formateur Subgame
max uy = [} + 13
subject to z} + 23 + 235 = 1

and
) 1 1
Uy = x% + /Bajg > —3[(x% + 61‘%) + (xf + Bm%) + —2 (x?l + ﬁxgl) + —2 (leaz + ,Bx§2)]

or

As in the unanimity case, this problem is symmetric to player 1’s subgame. Thus, we can

similarly substitute a constraint setting player 3’s payoff to zero in place of the last inequality;,

2
ZE3.

4.3 Player 3’s Formateur Subgame 1

In this subgame, which occurs with probability % given the player 3 is selected as the forma-
teur, player 3 offers the continuation payoff to player 1 and a zero share to player 2.

3,1
max us = Iy
. 31, .31, 31
subject to z7" + x5 + a3 =1

1 1
U = a:i”l + 53:3’1 > [(:z:% + ﬁx%) + (:z:% + Bx%) + 5 (xi’l + ﬁx‘g’l) + > (xi’z + 6:1:;”2)]

Wl >

3,1 _
x5y =0

4.4 Player 3’s Formateur Subgame 2

In this subgame, which is symmetric to the one above and occurs with probability % given
the player 3 is selected as the formateur, player 3 offers the continuation payoff to player 2
and a zero share to player 1.

3,2
max us = T

subject to :U:I”Z + :Ug’z + x%’z =1

3,2 _
7" =0

1 1
wo = 8o a3 2 Dl(pat ) 4 (80 4 a2) % (B0 4 ad) 4 L (B0 4 a2)

Wl >



4.5 Stationary Equilibria in Majority Rule Bargaining

We then obtain the stationary equilibrium payoffs given a certain player is chosen as the
initial formateur.

Proposition 4.1 For ¢ € |0, %), a set of pure strategies is a stationary subgame
perfect equilibrium when player 1 1s the formateur if and only if it has the following form:
(1) player 1 proposes to receive 1, offers 0 to player 2, and offers 0 to player 3; (2) player

fﬁ%fgg — Bxy; (8) player 3 votes for any

The first proposal receives a magjority vote by

2 wvotes for any proposal in which he receives xo >

proposal in which he receives at least %.

players 1 and 2, so it passes.

Proposition 4.2 For § € [%, 1], a set of pure strategies is a stationary subgame

perfect equilibrium when player 1 is the formateur if and only if it has the following form:(1)
player 1 proposes to receive (6653%7 offers W to player 2, and oﬁ‘ers 0 to
player 3; (2) player 2 votes for any proposal in which he receives xo > 20(1+5) 1 (3)

6—06—B5
tz g gg The first pmposal receives

player 3 votes for any proposal in which he receives at leas
a majority vote by players 1 and 2, so it passes.

Proposition 4.3 For § € [0,1], a set of pure strategies is a stationary subgame perfect
equilibrium when player 3 is the formateur if and only if it has the following form: (1) player

. 6—35—385 26(14+5)
3 proposes to receive 5555 ’ offers =5 55

to either player 1 or 2 at random, and offers 0 to

the other player; (2) player 1 votes for any proposal in which he receives x1 > 25_(;—1’52 — Bao;
(3) player 2 votes for any proposal in which he receives xo > 20(1+5) — Bxy. The first proposal

6—3—36
receives a magority vote by player 3 and whomever is offered positive payoff, so it passes.

The cases of player 1 and 2 as formateur are symmetric. Likewise, the two subcases
of player 3 as formateur are symmetric. For all formateurs, the formateur’s share decreases
and the coalition partner’s share increases with increases in 4. As in the unanimity case,
patient players have greater bargaining power against the formateur. With increases in f3,
the partisan formateur’s share increases and the partisan coalition partner’s share decreases.
We can again explain this as a result of the shared pride of party success diminishing the
perceived need for a material share to oneself.

In the extreme case of Proposition 4.1, the partisan formateur is able to obtain all of
the resource in equilibrium. Again, strongly-committed partisans, particularly those with
high time preference, have diminished bargaining power amongst their own party. However,
the threshold ¢ < % for this extreme case is higher for any g than the threshold in

unanimous bargaining of § < 2 " ﬂ That is, the non-proposing partisan’s bargaining power
decreases to zero more rapidly with 0 under majority rule than unanimity. This feature could
be explained by the threat of the partisan formateur forming a minimum winning coalition
with the nonpartisan player and the partisan coalition partner’s fear of being left out of a
future bargain led by player 3 as formateur should the current proposal fail.

When player 3 is the formateur, the continuation payoff he offers to player 1 or 2 in-
creases and player 3’s payoff to himself decreases with increases in . Unlike in the unanim-
ity game, stronger partisan preference enables the partisans to extract higher continuation



payoffs even when the nonpartisan player is the formateur. Under majority rule, partisan
preference also of course denies payoff to a non-partisan minority when a partisan player is
the formateur.

As shown by Baron and Ferejohn, the equilibrium passing proposal for the majority-rule
game with self-interested players is (1 — g, g, 0)7 where the player to receive his continuation
payoff is chosen randomly by the formateur. For “very low” ratios of 8 to d, ] < 1 — g
and z} > %. However, for larger ratios, x; > 1 — % and 3 < %. That is, when partisanship
is very weak and players are patient, the partisan coalition partner can extract a larger
share from the partisan formateur than he could were players self-interested. However, when
partisanship is moderate or strong, the partisan formateur can offer a smaller share to his
partner.

As (B approaches 0, the payoffs when a partisan is selected as formateur do not converge
to the payoffs predicted for a similar bargaining process among purely self-interested players.
Since any g > 0 encourages the partisan formateur to offer payoff solely to his partisan, this
partisan preference has serious effects on the equilibrium outcome even for near-zero 3. We
can consider the limits of the shares given in Proposition 4.2 here, because small values of 3
ensure that § is above the necessary threshold for that case.

For the partisan proposer’s share,

6 — 30 5
. 1:—< _2
fmn =gy <l-g

For the partisan coalition partner’s share,

lim 2! = i > é
5072 6 -6 = 3
For the nonpartisan proposer’s share,
6 — 30 )
. 3 _ < v
= <17y

A small degree of partisan preference drastically affects the equilibrium shares when a
partisan is the formateur, giving the formateur’s partisan a guarantee of being the coalition
partner and, thus, a higher continuation payoff This increases the partisans’ continuation
payoffs as compared to game among the self-interested players when the nonpartisan is the
formateur as well.

N



5 Comparison of the Unanimous and Majority Rule
Equilibrium Outcomes

5.1 Shares

For the relevant range of § and (3, the partisan formateur’s share in the majority-rule model is
greater than or equal to that of the unanimity model. This reflects the long-established point
in the multilateral bargaining literature that requiring a higher approval rate for passage of a
proposal reduces the bargaining power of the proposer and increases that of each other player.
The partisan coalition partner’s share under majority rule is greater than under unanimity
if 0 > %. For impatient or strongly partisan players, the partisan formateur can
obtain the share that went to player 3 in unanimity and additional concessions from his
partisan coalition partner. Of course, the non-partisan player 3 receives 0 under majority
rule instead of % as in unanimity when a partisan is the formateur.

When the nonpartisan player is the formateur, he receives a smaller share under majority

rule than unanimity if 6 > 3(1177/8’8) His coalition partner always receives a greater share than
one of his coalition partners under unanimity, i.e. <. For 5 > the coalition partner

1+5 g
to the nonpartisan formateur receives a share greater than , the sum of the shares of both

partisans under unanimity. Of course, the partisan outside of the coalition receives a share
of 0 instead of g as under unanimity.

5.2 Payoffs

As throughout the rest of this paper, we continue to define payoff in terms of a player’s
utility rather than solely his share of the resource. Under unanimity, a partisan proposer’s

equilibrium payoff is (3_725) (1 + B). Under majority, this payoff is (%) (1+ ). The
partisan proposer’s equilibrium payoff under majority rule is greater than under unanimity.

For all cases, player 3’s payoff is equivalent to his share. Therefore, the relationships
between player 3’s payoffs in the unanimity and majority-rule models are the same as those

of his shares discussed above.

5.3 Expected Shares

Since the formateur is randomly selected with probability %, we can find the expected share
of each player under unanimous rules by multiplying that fraction by the sum of his shares
for each case of a different player as proposer.
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For majority rule, the additional subcases when player 3 is the formateur cause the
computation to be slightly different.

Blel) = Blaf') = 5—5—
2—90—p06
Elad) = £ 555

The expected shares of partisan players are higher under majority rule than unanimity,
consistent with most of the results of the above section 5.1. Likewise, the expected share
of the nonpartisan player is lower under majority rule. We have discussed above that the
partisan amicability between player 1 and player 2 allows them to often extract larger shares
from the nonpartisan player when his consent is not required for a proposal to pass. We
see here that this results in greater expected inequity in shares of the resource than under
majority rule.

5.4 Expected Payoffs

We can similarly find the expected payoffs for each player. For the partisans, the expected

payoff is 3 (1 + f) ( 6%@ 566> under majority rule and 3 (1 + 2) under unanimity. Thus, the

partisans expect to be better off under majority rule and will prefer this bargaining structure
ex ante.

Since player 3’s payoff is equivalent to his share, his expected payoff equals his expected
share under both unanimity and majority rule. Thus, his expected payoff under majority
rule is less than under unanimity. The nonpartisan expects to be worse off under majority
rule and will prefer the unanimous bargaining structure ex ante.

6 Conclusion

Partisan preferences have significant effects on stationary equilibrium shares under both
unanimous and majority rule three-player bargaining when a partisan player is randomly
chosen as the formateur. These effects are muted under unanimity when a nonpartisan is
the formateur, but arise under majority rule even in that case.

Under both voting rules, partisan preferences rarely produce an equitable distribution
of resources between partisans that might be intuitively expected as an end of the alliance.
Rather, strong partisan preferences in combination with high impatience (i.e. a discount
factor closer to 0) concentrates payoff to the proposer to a greater degree than the model with
purely self-interested players. Yet, in the majority rule game, weak partisan preference with
a high degree of patience does result in a more equitable distribution of the resource between
the partisan formateur and his coalition partner. We may attribute this to strongly-partisan
players having lower credibility of refusing a proposed payoff that benefits their partisans.
Ultimately, the advantages of the partisan alliance appear to lie in greater stability in being
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selected as the coalition partner and the ability to obtain higher continuation payoffs from
the non-partisan formateur. Thus, we can predict that a partisan facing a formateur outside
of his party will be able to secure a greater share of the resource that a player who lacks
partisans.

Nonpartisans or members of the minority party will prefer ex ante a unanimous voting
rule over a majority rule in dividing a resource. Those partisans that are confident that they
will be in the majority will prefer a majority voting rule. With odd n purely self-interested
players, each player has a "7“ chance of being in a winning coalition; in the three player
case, each player thus has a % chance of being in a winning coalition. With a partisan
connection between two players of three total, each partisan player has a % chance of being
in a winning coalition, while a nonpartisan has only a % chance. Presumably, a similar result
holds for larger legislatures. A unanimous voting rule requires that the winning coalition
always contain all members of the legislature. Therefore, we may expect a stable majority
party to attempt to impose a majority voting rule, and a stable minority party to support a
higher requirement for passage, even when that party expects to have a chance to make the
budgetary proposal and be included in the winning coalition.

The zero share of the resource that is distributed to the non-proposing partisan in the
extreme cases of Propositions 3.1 and 4.1 may provide insight into the budgetary priorities of
a majority party. Even if a substantial subset of party members support some allocation of
the resource, the resource may instead be allocated to the purposes of the formateur, if party
members are sufficiently committed to each other goals. Strong partisan preference may be
conceived of as pure friendship and interest in one’s partisan’s particularistic share of the
resource. However, we can also conceive of each partisan’s share being directed toward the
funding of a certain set of policies. Then, partisan preference reflects one’s support for the
proposed policies of one’s partisan in comparison to one’s own. As the strength of partisan
preference increases, the diversity of majority-party policies that are funded declines and
the amount of funding for the remaining policy set increases (assuming a fixed budget).
Likewise, a decrease in partisan preference will result in a broader range of funded majority-
party policies.
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A Proof of Propositions 3.1-3.3 (Unanimity Cases)

A.1 Proposition 3.2

From the continuation payoff inequalities across the three proposer subgames, we have the
following.

rd 40 > (8% 4 a3) + (8} 4 a3) 1)
7} > Sleb a3+ o) )
B+ a3 > Ol (ah + fad) + (o + Bad) 3)
r3 > g[:@,, + 23 + 3] (4)
5 By 2 Ol (ah + Bad) + (o + Bad) 5)
ot 2 = 22 [(Bod+ 2d) + (9t + 23)) ©)

Since player 1 will maximize his payoff as proposer, z}+ 3z}, he will minimize z1. If constraint
(2) is not tight, then the proposer will transfer some of the resource from player 3 to himself,
regardless of whether constraint (1) is tight. Since the terms on the right hand side of the
inequality are non-negative, constraint (2) will be a stronger constraint than non-negativity
for x3.

(2} + 23 + 23] (2)

232 g5ty
By the non-negativity constraint on z3,
)
1 3
Tq > x3 > 0.
7T 3-250 7
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Constraint (2) is tight.
J
x§:§[ 3+ a5+ a3 (2.1)

Similarly, since player 2 will maximize his payoff as proposer Sx? + x3, he will minimize 3.
Since the terms on the right hand side of the inequality are all non-negative, constraint (4)
will be a stronger constraint than non-negativity for 3. Constraint (4) is tight.

1)
o = Sk af + o] (4.1)

From (2.1) and (4.1), we find player 3’s equilibrium share is equal for player 1 and player 2
as proposer.
o= 2 7)

Substituting this equation into (2.1), we obtain

)
xy = —[z3 + a3 + 73]

3
20 )
3—20 0
@(—3 )x§:_mg

>

Since player 3 will maximize his payoff as proposer, x3, he will minimize both z} and 3.

Constraints (5) and (6) are tight.

J

x?—i—ﬁx%zs_é

[(:vi + Bxé) + (1‘% + 6x§)] (5.1)

)
B} + a5 = m[(ﬁxi + :1:%) + (Bw% + x%)] (6.1)

Summing equations (5.1) and (6.1), we obtain

(1+6)(wi’+x%): 1+ B) [x] + 23 + 27 + 23]

35!
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Dividing by (1 4 /) and substituting the resource constraints, we find

3

l—a3 = [1— 2y +1—a3].

-0

)
& (3-0)(1—23) =26 {1_ (ﬁ) xg}

ols_gq (2 3 _ 95344
3_925) "

w

From (8), we obtain

— 202 — 262
(35 b _9;;65+ 5)96%:25_:”(5
96 — 9
3-26
{ —25 B
(—26) -7
—2
x§:33—5. (P3.3)

Thus, player 3’s equilibrium share as proposer is 1 — 23—5. By (8),

5 3_96
xé:x%z(z&-%)( 3 )

(P1.3)

Player 3’s equilibrium share when player 1 or player 2 is the proposer is g.

Since player 1 will maximize his payoff as proposer , x} + Sxl, he will minimize x} in favor
of x{. From constraint (1),

)
Ty > m[(ﬁxf + 23) + (Ba} + 23)] — Pay.

With the restriction § € [1 155" 1], we do not risk violating the non-negativity constraint by

minimizing z} as far as possible in the continuation inequality. This inequality is tight.

)
vy = o ((0 4 ) + (8 4 ad)] — )

16



Constraint (1) is tight.
J
B} + x5 = m[(ﬁxf + z3) + (Ba] + 23)] (1.1)

Similarly, since player 2 will maximize his payoff as proposer , 822 + 2, he will minimize x?

in favor of z3. From constraint (3),

w2 (a4 o) + (o + u)] -
This constraint is tight again with the restriction ¢ € [%, ].
o
v = g—5l(on + By) + (27 + Ban)] - p;
Constraint (3) is tight.
o
r] + By = - 6[(mi + Bay) + (2f + B23)] (3.1)

Substituting (6.1) into the right side of equation (1.1), we find

0

1 1 _
5:131—1—%2—3_5

(5 2) 4 3]k + ) + (32 + )

o (1-glm) e = 555 (145 55) (e

)
9 — 66 + 6% — 2 ) 3—0+90
( (3t5)2 )(ﬁx%—f-xé) = 3_5( 3_—:; )(613%”‘75%)

o (Goge) Gt =375 (725) (et v )

3(3 — 26 30
{ﬁ} (B +22) = 5 (Bai + 23)
& oy +ap = T3 (B} + x3)
P S 3‘725 (Bt + 1) (9)

Similarly, substituting (5.1) into the right side of equation (3.1), we find

) )
5 (@ Bos) + g —(a1 + Bay) + (af + o))

T+ B = -

& x% + BI% = x% + Bm%) ) (10)

725 |

17



Summing (9) and (10), we obtain
2 2 3-20 1, 1 0 1 1
(1+8) (21 +a3) = (T) (Bay + x3) + <m) (21 + Ba,)
(320 (9) (14 6) (13 + 43) = (3 — 29)" (B + o) + () (uh + fad)
By (7),

& 1)+ 1y =]+ 15 (7.1)
Substituting (7.1) into the above, we find
(3-20) (8) (1 + ) (a1 + z3) = (3 —26)" (Bay + a3) + (%) (i + Ba)
& (6 — 6% =38 +580 —2B8%) x} = (3 — 50 + 20> — B + B6%) zy

§ — 62 — 3B + 588 — 2362 R )
3—50+202—p5+p62 )T

By (7) and (P1.3), 5

1—9(:%—@:5
d

<:>xi+x§:1—§.

By (11),

§ — 6% — 3B + 585 — 235> 30
1 1 _
©x1+<3—55+252—55+ﬁ52>x1_ 3

3 — 40 + 0% — 3B+ 4356 — o2 .
3 — 50 + 202 — B + B2

< [(13_—55)5(3_255)] -5

_3-4
3

==

€Ty = 3
3—B6—20
Sr =
EICE)

3—56—28
3(1-8) °

(P1.1)

Player 1’s equilibrium share as proposer is

By (7) and (P1.1),
[3—55—25} f 30
3(1—5) 3
(3-8 (1—B)—3+B86+20
i 3(1-5)
 5—38+286
NI T

18
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5354285

Player 2’s equilibrium share with player 1 as proposer is 305 -

3—85—28

By a parallel argument from (9) and (10), we find that in equilibrium z3 = and

3(1-8)
P %. This agrees with the immediately apparent symmetry of the partisan pro-

posers’ subgames.

3;5‘38%5, player 2’s equilibrium share with player
s

1 as proposer is %, and player 3’s equilibrium share with player 1 as proposer is .
Therefore, since we assumed above player 1’s payoff maximization, player 1 will offer these
shares. Since we derived these shares from the continuation inequalities, the shares satisfy
those constraints, and the other players will accept the proposal. The case for player 2 as

proposer is symmetrical. This completes the proof of Proposition 3.2.

Player 1’s equilibrium share as proposer is

A.2 Proposition 3.1

Note that we can derive the equilibrium continuation payoff for a partisan as follows.

up:BZE%—i—l’%:BLUg—FCL’%

_ [3-B85-20] [6—38+285
@“p‘ﬁ[ 30— 9) %{ 30 5) }
- %
T =5 -p)
51— )
YT

)
S u, = 3 (1+75)
Thus, a player ¢ with partisan j will accept any offer where z; + fz; > g (1+5).

We can also derive the equilibrium continuation payoff (and share) for player 3.

Suppose z1 = 1 — g, i.e. the proposer player 1 takes all of the remainder and offers 0

to player 2. Then, the following continuation inequality must hold for player 2.

o )
0+ﬂ(1—§> Zg(l—f—ﬁ)

19



) )
p(1-3) 230+

5> g (1+2p)
< 30
— 1428

Therefore, for § € [0, m),

contlnuatlon utility when he is offered 0 of the resource Thus, an offer by a partisan proposer

the utility value 8 (1 — g) of the proposer’s partisan exceeds his

to keep 232, give 0 to his partisan, and give $ % to player 3 is a stationary subgame perfect
strategy for 0 € [O, 11’%) The proposer aims to maximize his utility, z, + B (1 — xp)

which he can accomplish by maximizing his payoft x, as 8 < 1. Since 1 — 5 is the hlghest
possible payoff for the proposer compatible with player 3 receiving his continuation payoff
without violating the resource and non-negativity constraints, this is the only stationary

subgame perfect outcome for the partisan proposer with ¢ € [ . +25> This completes the
proof of Proposition 3.1.

A.3 Proposition 3.3

Player 1’s continuation payoff inequality when player 3 is the proposer is:

z} + By > u,

)
& ot + Py > 3 (1+5).
Since player 3 as proposer will minimize both 3 and 3 to maximize his payoff, this constraint
is tight.

23+ Bas = = (1+B) (5.2)

Wl >

Similarly, from player 2’s continuation payoff inequality, we obtain

é (1+0) (6.2)

3 3
Tr]+ x5 =
Bty =2

Equations (5.2) and (6.2) give
x} + By = B} + )

& (1=pFa=(1-p)
&t =1, (12)
By (12), (P3.3) and the resource constraint, we find
z} + 5 + xg =1

20



oot = g (P3.1)
By (12), 5
5= 3 (P3.2)

The equilibrium shares to the partisans when player 3 is proposer are g each. Player 3’s
equilibrium share as proposer is 1 — 2—3‘5. Since we assumed player 3’s payoff maximization,
player 3 will offer these shares. Since we derived these shares from the continuation inequali-
ties, the shares satisfy those constraints, and the other players will accept the proposal. This

completes the proof of Proposition 3.3.

21



B Proofs of Propositions 4.1-4.3

As shown in appendix C, 23" = z3* and 22 4+ f23 = fz! + z). Applying the resource

constraints to the first equation, we have

3.1 3,2
31 372
= T3 =T3 .

Thus, player 3’s two proposer subgames are symmetric. Applying the resource constraints
to the latter equation, we have

(1 —a3) + pab = By + (1 — a7)
@1+(6—1)x§:(ﬁ—1)x%+1
2 1

2

& x5 = 7.

Again, applying the resource constraints gives
2 1

2 _ 1

B.1 Proposition 4.3

Thus, the proposer subgames of player 1 and player 2 are symmetric. From (5.4) in appendix
C, we have the following constraint.

J 1 1
1’ = Sl1+B) + 5t + 58]

o 1 1
oy’ =g[(1+ ) + 5o + 5 Bai]

o3 = g[u B+ (1t By

2
- (3—5(61+5))x§71:g(1+5)
&= 32—5((51(1++ﬂ)ﬁ)
&yt = 625_(35—4:?5 (P3.3)
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By the resource constraint,

S 20 (14 p)
6—0— 30
ol = 6—0 —6 [i56—_2g§1 + )
ooyt = % (P3.1)
The equilibrium shares to the a single partisan when player 3 is proposer is zi(;fg;. The

other partisan receives a zero share. Player 3’s equilibrium share as proposer is Ggf’g:?ﬁ’g‘s.

Since we assumed player 3’s payoff maximization, player 3 will offer these shares. Since we
derived these shares from the continuation inequality of a partisan player, the shares satisfy
that constraint, and the partisan player offered a positive share will accept the proposal.
This completes the proof of Proposition 4.3. Note also that xg’l is equal to the partisan

continuation payoff, so that payoff is ?f_(éfgg-

B.2 Proposition 4.2

We can set the continuation payoff for player 2 when player 1 is proposer equal to the partisan
continuation payoff, as the constraint is tight by player 1’s payoff maximization With the

restriction § € [%, 1]. Otherwise, assuming tightness will violate the non-negativity
condition on 1.
20 (14 )
St Bl
201+
& Bt + (1—-a) = _6_(5_525
20 (14 )
spP-Dal+1="F"L
6 —30— 350
1— -
6 — 30— 3050
&)= b (P2.1)

(6—0—p0)(1-p)
By the resource constraint,
6 — 30— 380
s 1-—zl=
P (6-0-50)(1-P)

o (6-6-80)(1-8)— (635 38)
; (65— 55)(1—5)
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| 2043604 3% — 6
2T 6-0-B5)(1-B)

(P2.2)

Player 1’s equilibrium share as proposer is ( 6-30—3p0 Bk player 2’s equilibrium share with

6—3—B5)(1—
player 1 as proposer is %, and player 3’s equilibrium share with player 1 as

proposer is 0. Therefore, since we assumed above player 1’s payoff maximization, player
1 will offer these shares. Since we derived these shares from the player 2’s continuation
inequality, the shares satisfy that constraint, and player 2 will accept the proposal. The case
for player 2 as proposer is symmetrical. This completes the proof of Proposition 4.2.

B.3 Proposition 4.1

Suppose x1 = 1, i.e. the proposer player 1 takes all of the resource and offers 0 to player
2 (and, of course, 0 to player 3). Then, the following continuation inequality must hold for

player 2.
S 20 (1+ )

“6-6—f0
20 + 289

6—06—p30

& 68 — B0 — 326 > 26 + 286

& 66> 20 + 265 + B+ B
& 68> (24384 5%)6

0+5(1)

& p2

6
2+ 30 + B2
66
S 0<
(1+68)(2+5)
Therefore, for § € [0, %), the utility value 3 of the proposer’s partisan exceeds

his continuation utility when he is offered 0 of the resource. Thus, an offer by a partisan

proposer to keep 1, give 0 to his partisan, and give 0 to player 3 is a stationary subgame
653

T (A+8)(2+8) )

B (1 —z,), which he can accomplish by maximizing his share z,, as § < 1. Since 1 is the

highest possible payoff for the proposer without violating the resource and non-negativity

constraints, this is the only stationary subgame perfect outcome for the partisan proposer

with 0 € [O, %) This completes the proof of Proposition 4.1.

perfect strategy for § € [0 The proposer aims to maximize his utility, z, +
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C Proof that Player 3 as Formateur Proposes a Share
to 1 and 2 with Equal Probability

If the equilibrium continuation values of the shares xi”l and x§’2 are not equal, then player
3 will have incentive to only offer a positive share to the player with the lower continuation
value. However, if player 3 does this, the player offered a positive share will have a higher
continuation payoff, so player 3 will want to offer a positive share to the other player instead.
Thus, 25" and 257 are equal in equilibrium. Let @ € [0,1] be the probability that player 3
offers a positive share to player 1, and let 1 — ) be the probability he offers a positive share
to player 2.

By +xp > g[(ﬁx} +a3) + (821 + 23) + Q (Bay’ +257) + (1 - Q) (B +257)] (1)
z3 =10 (2)

s+ e > gl(od+ 80) + (54 50) + Q (! + 6a3) + (1- @) (1 4 5s3)] )
x; =0 (4)

A4 b 2 (e + fad) + (e 08) + @ (e + 5ad) + (1- Q) (63 + 5a3)] )
xi’l =0 (6)

By + 25" > gw t+ay) + (Baf+a3) + Q (Brr 4 ay") + (1= Q) (B2t +227)] (7)
7" =0 (8)

it = a? 9)

Since the proposer in any subgame will seek to maximize his payoff, all the above continuation
constraints are tight. Now, we substitute the zero shares of (6) and (8) into (5) and (7).

0 = d(al o+ pad) + (o 523) + Qa + (1 - Q) 5.1
237 = g[(ﬁx} + o) + (827 4 23) + QB2 + (1 - Q)ay”] (7.1)

Since the continuation values for player 1 and 2 are the same when player 3 is the proposer,
they are otherwise the same.

i+ By =2t = ay" = By + o (10)

By the above equation (10), we can modify (5.1) and (7.1) as follows
J
21" = 3l(er 4 Bry) + (Ba1 + 23) + Qay' + (1 - Q)] (52)
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xy_gKﬁ+ﬁﬁ%+wﬁ+x@+Q&ﬁ“H1—Qn¥} (7.2

ﬁﬂzgu+ﬁﬂﬁ+wa+@ﬁﬂ+a—deﬂ (5-3)
52 = 2(14+9) (o +93) + Qaal" + (1 - Qe (73)
By the resource constraints,
[(1+8) + Qay’ + (1 — Q)57 (5.4)

3,1 _
xl —

32
:L‘2 —

[(1+8) + QBay" + (1 — Q)37 (7.4)

Wl Wl

By equation (9),

J 0
S+ 8) +Qar’ + (1= Q)Bz5"] = S[(1+ 5) + QBaY" + (1 - Q)]

& Q1 + (1 - Q)By* = QB! + (1 — Q)5
& Q- Byt = (1-Q)(1 - Bay?
& Q' = (1- Q)"

Q=01-0Q)
20 =1
@Qzl

2

Thus, player 3 as proposer chooses to offer a positive share to player 1 or player 2 with
probability % each.
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D Comparative Statics

D.1 Unanimous Bargaining

or} _ ar 20 Be (0, 55]
a8 o Be (:2:,1)
92} _ [a5p <0 B€ (0,57
a8 o Be (32:1)
oz}
o5 "

o) 15 >0 de |55,
9 o 0 € (0,1255
ozy 1
a5 3"

3
0r1 _

o3
3
973 _
a3
83
073 _

5
oz 1
a5 ~ 37V
ors 1
2 37V
Ox3 2
a5 ~ 30
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D.2 Majority Rule Bargaining

3(12—125—456+(1+5)252) 63
Oxi _ ) = aprespr 0 0€ <1+ﬁ><2+5>’1

p 0 5 e |0,

(1+ﬁ)(2+6)

3(12-120-485+(1+8)6?) 63
015 _ ) =gz~ <V 0€ | B)?l

0 __ 68
p 0 0 € |0, 55
oz}

%:O

. 12(1+5) 68
Oz} | ~amemamr <0 0€ (_1+5)(_,3)’ 1

& 0 0 € |0, mBers

12(1+8)

O3 _ ) Wopy6-os-po)y 1

63
_ >0 o€ D)

%o 5 € 0. mHE

ox}
ET
ort 120

B (6—06—po)°

(9&:2’1

a8

o3’ 126

=0

9B (6-0—p6)7° "

oxyt  12(1+4B)
5 (6-0—pB5)°

8x§”1 B
95
o’ 12(1+ )

95~ G-0_pop ="
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