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ABSTRACT
A GAME THEORETIC APPROACH TO ECONOMIC POLICY ANALYSIS
Peter Norman

Andrew Postlewaite

In the first chapter, Legislative Bargaining and Coalition Formation, I analyze a widely used model
of endogenous policy determination. The main question is if the stationary equilibrium, a popular
equilibrium selection in applied work, can be rationalized as approximating the unique backwards
induction equilibrium with a long finite horizon. The answer is negative: I show that there is a
continuum subgame perfect equilibrium outcomes in the finite horizon model. With sufficiently
patient players a “folk theorem” applies. In contrast, I obtain generic uniqueness of equilibria in a
generalized model where differences in time preferences are allowed. However, a unique equilibrium
is always non-stationary and even if differences in discount rates are arbitrarily small, the non-
stationarity is non-negligible. In the second chapter, A ffirmative Action in a Competitive Economy
(with Andrea Moro), the objective is to investigate how affirmative action affects incentives for
human capital acquisition in a model of statistical discrimination with endogenous human capital.
Affirmative action may “fail” in the sense that there may still be discrimination in equilibrium.
However, the incentives to invest for the disadvantaged group are better in any equilibrium under
affirmative action than in the most discriminatory equilibrium without the policy. Welfare effects
are ambiguous: the policy may even hurt the intended beneficiaries, also when the initial equi-
librium is the most discriminatory equilibrium. The third chapter, Statistical Discrimination and
Efficiency, investigates if there is an efficiency rationale for policies aimed at statistical discrim-
ination. In the same framework as the second chapter I show that there is always an efficiency
rationale for intervention. However, the inefficiencies arise because of a “free-riding” problem,
which occurs independently of whether there is discrimination or not. A planner may want to
discriminate between two identical groups of workers. The reason is that discrimination makes
it possible for certain workers to specialize as qualified workers, which reduces the problem to
match workers with jobs efficiently. This positive effect must be weighted against inefficiencies in
investment behavior created by discrimination, but examples can be constructed where the surplus

maximizing allocation involves discrimination.
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1. LEGISLATIVE BARGAINING AND COALITION

FORMATION

Peter Norman!

University of Pennsylvania

November 21 1996

Abstract

The finite horizon version of a much studied legislative bargaining model due to Baron and
Ferejohn is investigated. It is shown that if there are three or more rounds of bargaining, then
a continuum of distributions are supportable as subgame perfect equilibria. In fact, the result
holds true even if one restricts attention to equilibria in Markov strategies. If the players are
sufficiently patient a folk theorem applies: any distribution of benefits such that all players receive
strictly positive shares can be supported as a subgame perfect equilibrium. In contrast to this
result we obtain a generic uniqueness result when allowing for differences in the players time
preferences. However, whenever there is a unique equilibrium it is also highly non-stationary and
the non-stationarity does not disappear in the limit as the discount factors converge towards a
common discount factor. Hence, the unique backwards induction equilibrium will not converge to
the stationary equilibrium in the original game when we consider a sequence of games with payoff

functions converging towards the payoffs of the original game.

'I thank Stephen Coate, George Mailath, Andrea Moro, Stephen Morris, Motty Perry and
Andrew Postlewaite for comments and interesting discussions. Remaining errors are mine. Corre-
spondence to pnorman@econ.sas.upenn.edu.



1.1. Introduction

In an influential paper, Baron and Ferejohn [6] set up a tractable model of legislative voting with
endogenous agenda setting. The model has later been generalized and applied to a wide variety of
questions in economics and political science. For example, Baron and Ferejohn [7] use the model to
analyze the role of committees in the legislative process, Baron [5] studies how legislative equilibria
depend on characteristics on the goods provided, Chari et al [11] use the model in their analysis of
split ticket voting and in McKelvey and Riezman [20], Baron and Ferejohn’s model is an important
building block in a political economy model where a seniority system is derived as an equilibrium
outcome.

The general idea behind the approach is that real world legislators must obey certain rules on
how and when to make proposals and vote. Thus it seems natural to proceed as in the literature
on bargaining and capture these constraints within some dynamic game and use non-cooperative
solution concepts to obtain predictions. Since the rules of the game creates “frictions” in the
bargaining process by restricting each agents’ possibilities of making proposals one may now obtain
testable implications even in situations where a non-institutional approach provides weak or no
predictions at all. In particular, there may now be equilibria when there for each proposal exists
a counterproposal preferred by a majority, so there is hope that situations where legislators have
profoundly conflicting preferences can be handled by this type of models.

This view is advanced by Baron and Ferejohn [6], who consider a stylized model of legislative
bargaining where the task of the legislature is to divide a given budget among its members. One
may interpret the model as one where each legislator represents a particular district and where
the problem for the legislators is how to allocate spending over the districts. The formal game is
essentially an n—player version of Rubinstein’s [26] bargaining model, with the important difference
that a proposal is accepted whenever a majority of the players vote in favor of the proposal, while
unanimous agreement is typically required in sequential bargaining models.

Baron and Ferejohn [6] show that if players are sufficiently patient, then any division can be
supported as a subgame perfect equilibrium in the infinite horizon version of their model. However,
they argue that equilibria based on infinitely nested punishments may be difficult to enforce and
restrict attention to stationary (Markov perfect) equilibria in the infinite game, i.e. equilibria
where all players behave in the same way in all structurally equivalent subgames. They show that

there is a unique stationary equilibrium and in their paper, as well as in most applications of their



model, the focus is exclusively on the stationary equilibrium.

There are several attractive features of the stationary equilibrium. Obviously, stationary equi-
libria makes the analysis more tractable and in the context of Baron and Ferejohn’s model it can be
made precise that the stationary equilibrium is the simplest equilibrium in a well defined sense (see
Baron and Kalai [8]). An alternative argument in favor of this equilibrium selection that has also
been proposed: there is an “essentially” unique subgame perfect equilibrium in the finite horizon
version of the model and the stationary equilibrium can be viewed as the limit of the backwards
induction solution as the number of bargaining rounds is taken to infinity. Note that this claim
corresponds well to the usual intuition about equilibria in strategies that are only a function of
payoff relevant variables: when agents are not allowed to condition play on payoff irrelevant parts
of the history, then “bygones are bygones” and the analysis is as if one solved for the backwards
induction equilibrium of the corresponding game with a finite horizon.

In this paper we study the finite horizon version of Baron and Ferejohns model. We show
that, for this particular game, the intuition that the stationary equilibrium corresponds to (the
unique) backwards induction solution of the corresponding finite horizon model is wrong: there
will simply not be a unique backwards induction equilibrium. In fact, with three or more rounds of
bargaining a continuum of divisions are supportable as subgame perfect equilibrium outcomes. It
is also shown that if there are sufficiently many rounds of bargaining and the players are sufficiently
patient, then any distribution of benefits such that all players receive a strictly positive share is
supportable as a subgame perfect equilibrium.

Since we study a game of perfect information, the non-uniqueness may be surprising at a first
glance. As is well known, there is a unique backwards induction solution for any game of perfect
information with generic payoffs, so there must be something non-generic with the payoffs of the
game. Interestingly enough, what creates the non-genericity is in a sense what makes the model
interesting: the proposer in the penultimate session must “bribe” sufficiently many players to get
a majority for her proposal. However, by symmetry of the game, the value of the game in the
beginning of the last period is the same for all players, so all players have the same acceptance rules
in the penultimate period. This means that the proposer in the penultimate session can choose
what players to “bribe” in any way he wants. Hence it is costless to punish and reward players
by making the identities of the players to be included in the winning majority dependent on the
history of play. Of course, non-uniqueness of equilibria follows directly from the observation that

the identities of the players selected by the proposer is indeterminate. However, if there are three



or more rounds of bargaining this in turn implies that we obtain a more interesting multiplicity:
if players are selected to be included in the “winning majority” with different probabilities, then
the value of the game in the beginning of the penultimate period is different for different players.
Thus, the acceptance rules will be different in the preceding session, so some players will be
more expensive to bribe than other players. As we will see, this makes it possible to support a
continuum of divisions as equilibrium outcomes even in strategies that are independent of payoff
irrelevant history.

Since the argument above depends crucially on the symmetry of the game one may guess that
the intuition that the stationary equilibrium may be obtained as a limit of a sequence of backwards
induction equilibria may be restored by breaking the symmetry of the model in such a way so that
the indifferences for the proposer in the penultimate period disappears. To see if this intuition
is correct we allow the discount factors to vary between individuals. In this case we show that
for generic choices of discount factors there is in fact a unique subgame perfect equilibrium of the
model. Here, generic means that the set of (vectors of) discount factors such that there is not a
unique equilibrium has Lebesgue measure zero, so we may interpret the result as saying that if
the n players discount factors are independent draws from a uniform distribution over the unit
interval, then we would get discount factors generating a unique equilibrium with probability one.

However, whenever we obtain a unique equilibrium this turns out to be highly non-stationary.
Moreover, the non-stationarity does not disappear when the discount factors converge to a common
discount factor for all players. Hence, while we typically get uniqueness of the equilibria when we
recognize the possibility that the players may have different time-preferences this does not really
help us to select equilibria in the infinite game. The same thing holds true for other natural
asymmetries. For example, if there are spillover effects between “nearby districts”, the same logic
goes through. Also, if the payoff functions are as in the original model, but the probabilities of
getting the opportunity of making an offer are different for different players, the proof of the generic
uniqueness result goes through with some minor modifications and the qualitative properties of
the equilibrium is as with differences in time preferences.

While one may interpret these results as mainly negative they do actually provide some insights
as to how sequential bargaining with majority rule (or any other rule different from unanimity rule)
differs from the standard setup where unanimous agreement is required: if no player has veto power
it is possible that it is undesirable to have a strong position in later stages of the game. The reason

is that being strong in the future makes the player more expensive to bribe in earlier stages and



therefore more likely to be excluded from the “winning coalition”. Because all players must get
at least their respective value of waiting to be willing to accept a proposal in standard sequential
bargaining models, these type of considerations do not emerge in models where everybody must
agree in order for a proposal to be implemented.

The remainder of this chapter is organized as follows. In the next section the basic model is
set up. In Section 1.3 some simple examples are analyzed in detail and the finite horizon folk
theorem is stated. In Section 1.4 the model is extended to allow for heterogenous time preferences.
The discussion in Section 1.5 concludes the chapter. Most proofs are relegated to the appendix in

Section 1.6.

1.2. The Model

The set up is as in Baron and Ferejohn[6]. Following their interpretation of the model we may
think of a body of legislators, each representing the voters of their district who are to make a

decision about how to distribute some benefits. Specifically we let:
the set of players (legislators) be given by [ = {1,..,n},
n
the set of potential "outcomes” be given by X = {0} U {:z: ERL|Y ' < w} , where w > 02,
i=1

each players’ instantaneous utility function be given by u; : X — R defined by u; (z) = z*. Payoffs

are discounted by the common discount factor § € (0, 1]

Hence, the “bargaining problem” is a n player cake-splitting problem. In Baron and Ferejohn
(6] one of the main objectives is to study how the equilibria of the game depends on the agenda
setting rules, so several extensive forms are considered. In this paper we will restrict attention to

the simplest case 3. The “institutional” assumptions are as follows;

Proposals. If the legislature has not agreed on any proposal in periods 1,....,t — 1 and if
t < T, one randomly chosen player is recognized to make a proposal in the beginning of period
t. The probability distribution over who is selected at time ¢ is assumed to be a time and history

independent distribution 1 € A™. As in Baron and Ferejohn we take u; = %

?L.e. we assume “free disposal”. We could at the cost of some additional complexity of the
proofs take X = {z € R | ¥ z* = w}. However, since it is feasible that no agent receives nothing
it is not clear why one would want to restrict agents to propose allocations on the boundary.

3This specification is referred to as “the closed rule” in Baron and Ferejohn [6] and Baron and
Ferejohn [7].



Voting. When a player j has made a proposal r € X, the legislature votes sequentially® and
according to a predetermined order between accepting and rejecting the proposal. If a ma jority
accepts z, the proposal is implemented and the game ends with payoffs &'z for all players i € /.
If a majority decides to reject and t = T the game ends with the zero payoffs being realized for all

players. If a majority decides to reject and t < T the game goes on to the next stage.

A history at the beginning of time ¢ is given by a list A, = (ai.a2,...,a;-1) where a, =
(i,,x,,vl,...,v,’.‘) is the “action profile” for periods + = 1,2,...t — 1, i, € I is the identity of the
proposer in session 7, zr € X is the proposal made at time 7 and v € {yes, no} is the vote cast
by player j in session 7. We let H, denote the set of all possible (beginning of) time ¢ histories.
However, voting is performed sequentially, so each player knows not only k., but also how all
players that are voting before her in the current session have voted. The order of voting in every
session is predetermined and known by all players. To translate this into formalism we assume
that for each ¢ there is an invertible function k. : I — I that generates a voting ordering in session
t°. We let h¥ denote a generic history when k — 1 votes have been cast in session ¢ and denote H I
the set of all such histories. Note that we can write a history when the kth player is just about

-1 Sl PP . . .
to vote as h¥ = (h.,,jt,:rg,v:‘ “),...,v:‘ * ”) . For example if &, is the identity function so that

player 1 votes first, player 2 second and so on, then Af = (h¢,,v},...,vf~!) . A (pure) strategy st

for player i € I is given by s* = {p;, vf}z;l where p} : H, — X lists a proposal for each possible
history at time ¢ and v} : H,k (@ {yes,no} describes the voting behavior of player i for every
possible history. A typical mixed (behavioral) strategy for i will be denoted o; = {&'{.ﬁfk}z;l .
where &; : H, — A(X) and 53¢ : HF —[0,1].

‘Whether voting is performed sequentially or simultaneously does not make much of a difference
in the finite horizon model, given that we in the case of simultaneous voting eliminate conditionally
weakly dominated strategies.

SHence, k(i) is the position in the voting order for player i in session t and k;! (i) gives the

identity of the person in the i*" place in the voting order at time ¢. For the particular equilibria we
construct in this paper the voting order does not matter, indeed we could even make the voting
order to depend on the history k.. However, there may be other equilibria where the order actually
matters.







