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Abstract

Transcripts from the meetings of the Federal Open Market Committee (FOMC) show that the
policy proposed by its chair is always adopted with a majority of votes and limited dissent. An
interpretation of this observation is that the power of the chair vis-a-vis the other members is so
large that the policy selected by the committee is basically that preferred by the chair. Instead, this
paper argues that the observation that the chair’s proposal is always approved is an equilibrium
outcome: the proposal passes because it is designed to pass and it does not necessarily
correspond to the policy preferred by the chair. We construct a model of inclusive voting where the
chair has agenda-setting powers to make the proposal that is initially put to a vote but is subject to
an acceptance constraint that incorporates the preferences of the median and the probability of
counter-proposals. The model is estimated by the method of maximum likelihood using real-time
data from FOMC meetings. Results for the full sample and sub-samples for each chair between
1974 and 2008 show that the data prefer a version of our model where the chair is moderately
inclusive over a dictator model. Thus, the workings of the FOMC appear to be stable over time and
no chair, regardless of personality and recognized ability, can deviate far from the median view.

JEL Classification: N/A
Keywords: Inclusive-voting, agenda-setting, Consensus, FOMC, collective decision-making

Alessandro Riboni - alessandro.riboni@gmail.com
Ecole Polytechnique and CEPR

Francisco J. Ruge-Murcia - francisco.ruge-murcia@mcgill.ca
McGill

Acknowledgements
This research received financial support from the Social Sciences and Humanities Research Council of Canada, the Fonds de
recherche du Quebec, Labex Ecodec, and the Bank of Canada through its Fellowship Program.



The Power of the Federal Reserve Chair*

Alessandro Riboni' and Francisco Ruge-Murcia*

This version: June 2020

Abstract

Transcripts from the meetings of the Federal Open Market Committee (FOMC) show that
the policy proposed by its chair is always adopted with a majority of votes and limited dissent.
An interpretation of this observation is that the power of the chair vis-a-vis the other members
is so large that the policy selected by the committee is basically that preferred by the chair.
Instead, this paper argues that the observation that the chair’s proposal is always approved
is an equilibrium outcome: the proposal passes because it is designed to pass and it does not
necessarily correspond to the policy preferred by the chair. We construct a model of inclusive
voting where the chair has agenda-setting powers to make the proposal that is initially put
to a vote but is subject to an acceptance constraint that incorporates the preferences of the
median and the probability of counter-proposals. The model is estimated by the method of
maximum likelihood using real-time data from FOMC meetings. Results for the full sample
and sub-samples for each chair between 1974 and 2008 show that the data prefer a version of
our model where the chair is moderately inclusive over a dictator model. Thus, the workings of
the FOMC appear to be stable over time and no chair, regardless of personality and recognized
ability, can deviate far from the median view.

JEL classification: D7, E5
Key Words: Inclusive-voting, agenda-setting, consensus, FOMC, collective decision-making.

*This research received financial support from the Social Sciences and Humanities Research Council of Canada,
the Fonds de recherche du Québec, Labex Ecodec, and the Bank of Canada through its Fellowship Program.

tDépartment d’Economie, Ecole Polytechnique, CREST, and CEPR. Email: alessandro.riboni@polytechnique.edu

tDepartment of Economics, McGill University, and CIREQ. Email: francisco.ruge-murcia@megill.ca



1. Introduction

Transcripts from the meetings of the Federal Open Market Committee (FOMC) show that the policy
proposed by its chair is always adopted with the support of a majority of votes. Although dissents
are not uncommon and occur in about one-third of meetings, the number of dissenting votes is
relatively small and, by definition, dissenting members were unable to prevent the implementation
of the policy proposed by the chair. Meyer (2004, p. 53) argues that during his time as member
of the Board there were only two “dissent seats” to be filled in the alphabetical order in which
votes were cast. Gerlach-Kristen and Meade (2010) find statistical support for this claim. In
his typology of monetary policy committees, Blinder (2004, p. 54) classifies the FOMC as an
autocratically collegial committee where the chair more or less dictates the group “consensus.”
An interpretation of these observations is that the prestige, influence, and institutional role of the
Federal Reserve chair is so extensive, and the power of its holder wvis-a-vis the other members of
the FOMC is so large, that the policy selected by the committee is basically that preferred by the
chair.

This paper argues that the observation that the policy proposed by the FOMC chair is always
approved is an equilibrium outcome: the chair’s proposal passes because it is designed to pass and
it does not necessarily correspond to the policy preferred by the chair. We construct a model of
inclusive voting where the chair of the committee has agenda-setting powers and formulates the
policy proposal that is initially put to a vote but members may subsequently make counter-proposals
to the chair. We then show that in equilibrium, the chair’s proposal meets an acceptance constraint
that incorporates both the median’s preferred policy and the possibility of counter-proposals. The
proposal is as close to the chair’s ideal point as it is acceptable to the median and it is approved
by the committee with the support of both the chair and the median in the first voting round.

The model is estimated by maximum likelihood using real-time data from FOMC meetings
between October 1974 and December 2008, for the full sample and for sub-samples for each chair
in this period, namely Arthur Burns, William Miller, Paul Volcker, Alan Greenspan, and Ben
Bernanke. Results show that for all samples, the data prefer a version of our model where the chair
is moderately inclusive. Furthermore, for all samples, the data prefer the moderately-inclusive
voting model to a dictator model where the policy selected in every meeting is that preferred by
the chair, albeit subject to a size friction whereby the committee adjusts the interest rate only if it
deviates by more than 25 basis points from the chair’s preferred value. These results are important
because they show that despite the fact that different individuals may act as FOMC chair, the

workings of the committee are themselves stable over time and power is shared between the chair



and the rest of the committee. Hence the FOMC’s unique structure achieves an “internal system of
checks and balances” (Blinder, 1998) and no chair, regardless of personality and recognized ability,
can deviate far from the median view.

The monetary policy committee consists of policy-makers who agree on the optimal inflation
rate but associate different marginal disutilities to positive and negative deviations from this rate.
As a result, committee members have heterogenous preferences over the optimal interest rate given
current output and inflation. The committee makes decisions by voting, but one of its members—the
chair—has the power to make the initial policy proposal to the other members in every meeting.
The median member could be subsequently selected to make counter-proposals to the chair with
probability « € [0, 1]. This probability measures the inclusiveness of the voting protocol and it may
be different for different FOMC chairs. The inclusiveness of the voting process has implications on
policy decisions. A less inclusive voting procedure (lower ) worsens the median’s outside option of
rejecting the chair’s proposal. This strengthens the relative power of the chair, who can successfully
propose a policy closer to her ideal point.

In the special case where the probability v is zero, the chair has absolute proposal power and her
initial proposal is actually a take-it-or-leave-it offer. This special case corresponds to the well-known
agenda-setting model of Romer and Rosenthal (1978). When instead v goes to one, proposal power
is concentrated in the median. As discussed above, the data do not support extreme values of v and
prefer instead a version of the model where the chair is moderately inclusive and the policy outcome
resembles that in the consensus model in Riboni and Ruge-Murcia (2010). However, their consensus
model is based on the ad-hoc assumption that support from a super-majority of members is required
for a policy change in a committee where all members have equal power. Instead, the consensus
outcome arises here endogenously when the discussion is sufficiently (but not too) inclusive to allow
counter-proposals by the median and despite the fact that the chair has special responsibilities and
authority.

Previous literature that studies the influence of the Federal Reserve Chair on FOMC decisions
includes Romer and Romer (2004), who review transcripts from FOMC meetings and conclude that
the chair’s beliefs are almost always central to policy-making and that the chair is generally able to
impose his or her views on the committee. Chappell et al. (2005, p. 109) infer the preferred policies
of individual voting members and conclude that Arthur Burns’ voting weight was approximately
40% to 50%. Meade and Stasavage (2008) show that after 1993, when FOMC members learnt
that their deliberations would be made public after five years, the tendency to dissent from the
chair decreased. Our work complements theirs by explicitly modeling strategic interactions among

committee members and deriving the policy outcome under a fully-specified protocol where the



chair and the median have specific roles. Our empirical analysis does not require us to infer the
preferred policies of individual voting members and, indeed, we take the view that the “preferred”
policies and proposals stated in FOMC transcripts (most notably by the chair) do not truly represent
preferred policies but incorporate the notion of what is acceptable to other members. In line with
Romer and Romer’s narrative evidence, we find that the chair has a unique role in shaping policy
and may propose and get approved policies closer to his or her ideal point.

The paper is organized as follows. Section 2 presents the model of individual policy preferences
and inclusive-voting in a monetary policy committee. Section 3 presents a “dictator” model where
the committee adopts the policy preferred by the chair but subject to a friction in the size of interest-
rate adjustments. Section 4 describes the data and estimation strategy, discusses identification, and

reports empirical results. Section 6 concludes.

2. A Model of Inclusive Voting

This section presents a model of the interest rate preferred by the members of a monetary policy
committee and describes the protocol used by the committee to make a decision. A key feature of
the protocol is that the chair of the committee has agenda-setting powers and formulates the policy
proposal that is initially put to a vote but members may subsequently make counter-proposals to

the chair.

2.1 Preferences

Assume that the policy-maker n has preferences that can be represented by the function

Es <Z ﬁs_tUn(Trt - 77*)) ) (1)

t=s
where Ej is the expectation conditional on information available at time s, 8 € (0, 1) is the discount

*

factor, m; is the inflation rate, 7* is the optimal inflation rate, and U, (m; — 7*) is instantaneous

utility. The instantaneous utility function is
—Ap|me — ¥ it m—7*>0
_ * — n 9 9 2
Un(m — ") { —(1 = A\p)|me — ¥, if m—7* <0, (2)
where )\, € (0,1) is a preference parameter.! The subscript n in \,, makes explicit that the value of

this parameter depends on the identity of the policy-maker. Hence, policy-makers associate different

!Since the U.S. Federal Reserve is subject to a dual mandate, it may be argued that instantaneous utility should
include an output measure as well. In preliminary work we considered models where utility is a function of both
inflation and output and the relative output weight is heterogenous across members, but unfortunately these models
are not analytically tractable (for example, the ordering of preferred interest rates can no longer be represented along
a single dimension).



marginal disutilities to positive and negative deviations from optimal inflation. The piece-wise linear
function (2) is symmetric in the special case where \,, = 1/2, meaning that the marginal disutility of
positive and negative deviations from optimal inflation is the same in absolute value. The function
is asymmetric in the more general case where A\, # 1/2. For instance, when A, € (1/2,1) the
marginal disutility of positive deviations is larger in absolute value than the marginal disutility of
negative deviations. The converse is true in the case where A, € (0,1/2). Figure 1 plots the utility
function (2) for different values of A,,.

As in Svensson (1997), the behavior of the private sector is summarized by a Phillips curve and

an aggregate demand curve,

Tyl = T+ oy + Gy, (3)
Y1 = nye — (i — T — 1) + &g, (4)

where y; is an output measure, 7; is the nominal interest rate, ¢ is the real interest rate, a,y > 0
and 0 < n < 1 are parameters, and &, and (; are disturbances. The disturbances follow the

moving— average processes

C¢ = up+wug—1, (5)
§& = v +Qu1, (6)

where u; and v; are mutually independent innovations. The innovations are normally distributed
2

white noises with mean zero and variances o2 and o2, respectively. Note that (3) and (4) imply
that the interest rate selected at time ¢ affects inflation only after two periods through its effect
on output after one period, and that realized inflation at time ¢ 4+ 2 will be different from 7* as a
result of shocks that occur during this control-lag period.

Define the interest rate preferred by policy-maker n at time ¢ to maximize expected utility at
time ¢ + 2 as

iyt = Arg max BPE U, (T4 — ), (7)

where the maximization is subject to (3) and (4). For the utility function in (2), equation (7) may
be written as

i;,t = argmaxﬁ2Et((1 — )\n) — I(7Tt+2 — 7> 0))(71'1;4.2 — 7T*),

where I(-) is an indicator function that takes value 1 if the condition 749 —7* > 0 is satisfied and

0 otherwise. Appendix A shows that the first-order condition for this problem is

Ei(miye) =% —0® 1 (\,), (8)



where @ (-) is the cumulative distribution function of the standard normal distribution, ®~1(\,,)
is the quantile associated with A,, and o is the standard deviation of a linear combination of the
innovations in periods t 4+ 1 and ¢ + 2 (see below).

In the special case where the utility function is symmetric, =1 (1/2) = 0 and Ey(m42) = 7*.
Hence, the utility-maximizing interest rate is such that expected inflation at time ¢ 4 2 is the
optimal inflation rate. In the more general case where the utility function is asymmetric, the
interest rate is such that expected inflation is systematically different from the optimal rate. The
bias is proportional to the standard deviation of the shocks in the control-lag period and depends
nonlinearly on the preference parameter \,,. The bias is negative in the case where A\, € (1/2,1) and
the marginal disutility of positive deviations is larger in absolute value than the marginal disutility
of negative deviations. The bias is positive in the converse case where \,, € (0,1/2).2

Finally, using the constraints (3) and (4), and the first-order condition (8), the interest rate

preferred by policy-maker n can be written as
i;kl’t = ap + by + dyt + €, (9)

where
an =t — (1/ap)m* + (0/ap) @ (\,) (10)

is an individual-specific intercept, b = 1 + (1/at)) and d = (1 + 7)/1 are coefficients common
to all policy-makers, and ¢; = wug/a) + qvg/1p is a white noise disturbance with variance o2 =
(w/anp)? 02 + (s /1)* 2. Because shocks are also common to all policy-makers, the relative distance
between their preferred interest rates is constant and given by the relative distance of the intercepts
in their individual reaction functions (a,). Since o /as) > 0 and &1 (),,) is monotonically increasing
in A\, then a policy-maker with a higher \,, prefers a higher interest rate than another one with a
lower A, for the same current output and inflation. The reason is that the prudence implied by
the asymmetric utility function (2) induces the former policy-maker—who suffers a larger marginal

disutility from positive inflation deviations from the optimal rate than the latter one—to prefer an

interest rate that reduces the probability of inflation going above the optimal rate.

?There are comparable results in the forecasting literature. For symmetric loss functions (for instance, the
quadratic function) the optimal forecast is the conditional mean, while for asymmetric loss functions (for instance, the
linex function) the optimal forecast is the conditional mean plus or minus a bias term (see Elliot and Timmermann,
2004).



2.2 Voting

The interest rate, i, is selected by a committee that consists of IV policy-makers and takes decisions
by vote. For simplicity, assume that N is odd.®> The interest rates that can be considered by the
committee belong to the interval I = [O,ﬂ. Policy-makers are heterogenous in their preference
parameter \,. Rank committee members as follows: 0 < A; < A2 < ... < Ay < 1. Since o/ is
strictly positive and @1 (),,) increases monotonically in A, (9) implies that g <lpo < .. <iy,
Under the assumptions in section 2.1, the ranking over preferred interest rates is stable over time.

Policy-makers differ in their institutional role within the committee. In particular, the chair of
the committee (denoted by c) has the power to set the agenda and formulates the policy proposal
that is initially put to a vote. The chair shares proposal power with the median of the committee
(denoted by m), who can make counter-proposals to the chair. Concerning the voting rule, it is
assumed that a policy change is approved if two conditions hold: 1) the policy change is approved
by (at least) a majority (N + 1)/2 of committee members, and 2) the policy change is approved by
the chair. An implication of 2) is that the chair holds veto power over policy decisions.*

Write the induced utility of each committee member as a function of the interest rate selected
by the committee as

umgz{'ﬁﬂ_Awm_%ﬂ’ i e > 0, (11)
—PAnlit — iy, 4], if i —i;, <0,

where ¢ = 32a1) > 0. This specification implies that the most hawkish members of the committee,
who are characterized by a higher ),,, have a lower marginal disutility when the committee sets an
interest rate above their preferred interest rate (that is, i, — iy, ; > 0) than when the committee sets
an interest rate below their preferred interest rate (that is, 4 — iy ; < 0). The converse is true for
the most dovish members of the committee, who are characterized by a lower \,,.

Our voting model builds on the seminal paper by Baron and Ferejohn (1989).% In each period
t, the meeting takes as given the status quo policy (¢), which coincides with the interest rate

selected by the committee in the previous meeting, i.e., ¢: = i;—1. The meeting unfolds as follows.

3This assumptions is not satisfied by the FOMC, which has twelve voting members. However, the assumption
is only made to ease exposition—since it allows us to uniquely pin down the identity of the median—and it is not
essential for our analysis.

4Veto power is not among the formal prerogatives of the FOMC chair, but this modeling assumption accords well
with the widely held view that the chair would be able to block an interest rate change that she strongly dislikes.

®Strictly speaking this formulation involves a piece-wise linear approximation to the induced utility implied by
(2), which is smooth in the neighbourhood of i}, ; as a result of the expectations operator. This approximation is
essential to allow the analytical solution of the system of equations that determines the equilibrium proposals of the
chair and the median. The approximation, however, preserves the bliss point and the linearity of the induced utility
away from iy, ;.

See also Banks and Duggan (2006), Cardona and Ponsati (2011) and Predtetchinski (2011).



Divide the meeting in sub-periods or “rounds” denoted by 7 > 1. At 7 = 1, the chair makes an
initial policy proposal to the committee. Afterwards, all individuals simultaneously vote to either
accept or reject this proposal. If a majority of members cast a “yes” vote, the meeting ends and
the successful proposal is implemented and replaces the status quo. If, instead, the chair’s proposal
is rejected, the meeting moves to the next round. At 7 = 2, the median is selected with probability
v to make a counter-proposal.” Alternatively, the chair is selected with probability 1 —~ to make
a new proposal. If either proposal passes, the meeting ends and the successful proposal replaces
the status quo. If the proposal is rejected, the meeting moves to round 7 = 3 where, again, with
probability v (resp. 1 — ) the median (resp. the chair) is selected to make a new proposal. The
meeting continues indefinitely until a proposal is accepted.

There is no discounting across bargaining rounds but there is an exogenous risk of negotiation
breakdown in every round of the meeting. That is, after a committee member (either ¢ or m) is
selected to make a proposal, the meeting may end with probability p € [0,1). In case of breakdown,
the status quo is maintained meaning ¢; = 4;—1. The breakdown risk is a modeling device that makes
it costly to indefinitely delay an agreement. In the end, we will solve the policy outcome in the
limiting case when p goes to zero (see Osborne and Rubinstein, 1990, ch. 4.2).

A key parameter in the voting game is «, which measures the “inclusiveness” of the voting
procedure, meaning how proposal power is shared between the chair and the median. As formally
shown in the next sections, a higher v (resp. lower ) implies that the implemented policy is closer
to the preferences of the chair (resp. median). When v = 0, the median is never selected to make
counter-proposals. In this case, the chair has absolute proposal power and her proposals are de
facto take-it-or-leave-it offers to the committee. It is shown below that this special case corresponds
to the agenda-setting model of Romer and Rosenthal (1978). There is also an intermediate range
of values of v (to be made precise below) for which the meeting is sufficiently inclusive that the
decision is effectively made by consensus, in the sense of Riboni and Ruge-Murcia (2010). Finally,
as -y tends to 1, the proposal power of the chair vanishes.

We study stationary Markov-perfect equilibria. That is, we rule out history-dependent strate-
gies. Furthermore, members’ strategies do not depend on either ¢t or 7. If member n = ¢, m is
recognized to propose, given the initial status quo policy, her strategy is a proposal i, € I. As it is
standard in the literature on legislative bargaining, we assume that policy-makers vote as if they
were pivotal and support only proposals that they weakly prefer to the utility of moving to the

next bargaining round. We solve the equilibrium outcome within each meeting and assume that

"Results would be virtually unchanged if we were to assume that with positive probability other committee
members, in addition to the median, could make counter-proposals.



committee members abstract from the consequences of their voting decision on future meetings via
the status quo.
The solution of the bargaining model depends on the location of the chair’s preferred interest

rate relative to the median’s in the ordering z"it < i:‘w < ... < 1y,. There are three possible cases,

*

s the chair is more hawkish

namely i¢y > iy, 4, Gny < iy, OF ip, = iy, 4. In the case where iz, > i
than the median member in the sense that, conditional on inflation and output, ¢ prefers a higher
interest rate than m. However, this does not imply that the chair is the most hawkish member of

the committee and there may be members that systematically prefer higher interest rates than the

*

chair does. In the case where iy, < iy, , the chair is more dovish than the median member, but,

again, there may be members that systematically prefer lower interest rates than the chair. Finally,

*

in the case where i}, =14}, 4,
k) k)

the interest rate preferred by the chair and the median coincide.

A key feature of the voting model is that the median and the chair are “decisive,” meaning
that any winning coalition must include both of them. The “decisiveness” of the chair follows
from her veto power, while the “decisiveness” of the median follows from the requirement that
any policy change must be approved by a majority of committee members. In addition, note that
equilibrium-winning coalitions are connected. In other terms, any proposal to decrease the interest
rate that is not accepted by the median will not be accepted by any member who is more hawkish

(i.e., has a higher \,) than the median. Similarly, any proposal to increase the interest rate that

is not accepted by the median will not be accepted by any voter whose A, is lower than A,,. The

*

m.t» which are the preferred points of the two key committee members, is

interval between 47, and ¢
the “core” or “gridlock interval”’—that is, the set of policies for which there does not exist another

policy that is strictly preferred by a decisive coalition—. We state the following result.

Lemma 1: When q € [min{iz,, iy, .}, max{i;, iy, }|, no policy change is politically feasible, the
status quo policy is maintained, and i = 14_1.

Proof: see appendix B.

The result that any policy in the gridlock interval is stable follows immediately from the fact that
starting from any policy in this set, it is not possible to increase the utility of either m or ¢ without
decreasing the utility of the other member.

To determine the equilibrium, we compute the set of acceptable policies for the two decisive
members. (To avoid cluttered notation, we drop momentarily the time index and will reintroduce
it below in section 4.3 where we derive the likelihood function.) Recall that i. and i,, denote the
equilibrium proposal by the chair and by the median, respectively. When the chair is entitled

to propose, the median accepts policy x if and only if doing so makes him at least as well-off as



rejecting it. That is,
Un(x) = pUn(q) + (1 = p)Unm(im) + (1 = 7)(1 — p)Un (ic)- (12)

The left-hand side is the utility of implementing the chair’s proposal. Recalling that there is no
discounting, the right-hand side is the expected value of rejecting the proposal and moving the
discussion to the next bargaining round, counting on the possibility of being recognized to make a
counter-proposal. If negotiation breaks down, which is an event that occurs with probability p, the
status quo is maintained. Otherwise, with probability v (resp. 1 — ) the median (resp. the chair)
will make a new proposal, which is expected to pass. Inequality (12) is the acceptance constraint
of the chair. Notice that a “bad” status quo policy lowers the median’s outside option of rejecting
the chair’s proposal. This widens the set of policies acceptable to the median, allowing the chair
to propose a policy closer to ¢}. In addition, when the median is unlikely to be recognized to make
a proposal (7 is low), the median’s bargaining power weakens.

Similarly, when the median is entitled to propose, the chair accepts proposal z if and only if

Ue(z) 2 pUc(q) + (1 — p)Uclin) + (1 — ) (1 — p)Uc(ic). (13)

That is, the chair’s utility of accepting the proposal must be greater than or equal to the utility of
rejecting it. The acceptance sets of the median (denoted by A,,) and of the chair (denoted by A.)
contain all proposals that satisfy inequality (12) and (13), respectively. These are the proposals
that the median and the chair would find acceptable. Given that members’ utility is concave, it is
immediate that both sets are closed intervals.

As discussed below and proven formally in appendix B, the chair proposes in the first period
her preferred policy among those acceptable by the median. Thus, the equilibrium features no
delay: the initial proposal is passed and the meeting ends in the first bargaining round.® The
outside options of m and ¢ contain the equilibrium proposals and, consequently, are endogenous
to the model. To characterize the equilibrium, we must then solve for a fixed point in i. and %,,.
Note that even if the median’s proposal is not observed in equilibrium, i,, affects policy outcomes

indirectly through (12).

2.3 Hawkish Chair

In this section we solve the case where i) > iy, meaning that the chair of the committee is

more hawkish than the median member. In equilibrium, the chair proposes her preferred policy

®Delays in reaching an agreement may arise when individuals are incompletely informed (see Osborne and Rubin-
stein, 1990, ch. 5). Note, however, that in this paper players have complete information of preferences, of the current
shocks, and of the structure of the game.



among those that the median finds acceptable, i.e., i = min{s}, max {A4,,}}. Similarly, the median
proposes his preferred policy within the chair’s acceptance set, i.e., i, = max{i},,min{A.}}. In
any equilibrium, 7. and %,, must belong to the gridlock interval. This is intuitive because proposing
an interest rate outside this interval is sub-optimal for both ¢ and m.

To further characterize the equilibrium, we need to distinguish different cases depending on the
location of the status quo. From lemma 1, when ¢ € [}, ], the status quo cannot be changed
meaning that i, = i,, = ¢q. Consider next the case where the status quo is to the right of the ideal
points of both members, that is ¢ > 4% > ¢} . Suppose further that the status quo is not too high (in
a manner to be made precise below). We solve for the endpoints of the acceptance sets and then
determine the equilibrium proposals i. and %,, by solving the following system of two equations

with two unknowns,

i d e @ (L= p)yim

“ {C’l—a—p)(l—v)}’ (”‘)
. . % (1 _p)(l _ V)Acic -I-Plz _ qp(l - >\c)
l;m = max {zm, A= (1—p1)h } . (15)

Then, taking the limit as p goes to zero shows that the proposal by both decisive players coincide.

This means that as delaying becomes costless, the chair’s first-proposer advantage vanishes. The

proposal made by m and c is

Zc:Zm:mzn{q_ (V/Ac)(q_zz)azz}? (16)
By quick inspection of (16), when v < A. the equilibrium proposal is equal to 7. This is intuitive:
when the discussion is not sufficiently inclusive, in the sense that 7 is low (relative to A.), then the
outcome is the same as under the agenda-setting model of Romer and Rosenthal (1978).? Instead,
when v > ., the voting procedure is inclusive enough that the median is able to obtain a policy

lower than 4%, namely ¢ — (7/A.)(¢ — ), and closer to his ideal point. The higher is ¢, the more

co

dovish the chair’s proposal. Finally, note that (16) holds only if the status quo is not too large,

otherwise the proposal ¢ — (7/Ac)(¢ — i}) would be lower than ¢, which is outside the core and,

m)

thus, suboptimal. The condition that ¢ — (v/\;)(¢ — %) > i¥,, implies an upper bound on ¢,

Gy = (i, — (V/Ae)ie) /(1 = (7/ ), (17)

beyond which the proposal is i, = i},.
Consider now the case where the status quo is to the left of the ideal points of both players,
that is ¢ < 4¥, < 4%, but not too low (more on this below). Then, after computing max {4,,} and

min {A.}, the two conditions that equilibrium proposals must satisfy are

9 Alternatively, the same outcome would arise when A. is high (relative to ). The reason is that a high ). raises
the bargaining power of the chair because she would suffer less than the median from keeping the status quo.
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o mind o APV = )i+ pi, — apAm

e = { 00200 ) } 18)
e Pt (A =p) (A —7)

e {m’ 1—(1—p)y } 19)

Solving this system of simultaneous linear equations and taking the limit as p goes to zero show

that the proposal by both decisive players coincide and is

ie =t =maz {iy, (1 =) /(1 = An) —q((1 =) / (1 = Am) = 1), 25, } - (20)

Notice from (20) that when v > A, the equilibrium proposal is equal to i},. The median obtains his
preferred policy when his proposal power is sufficiently large, in the sense that ~ is high (relative to
Am) or, conversely, A, is high (relative to ), meaning that his bargaining power is high because he
would suffer less than the chair from keeping the status quo. Instead, when v < A, the inclusiveness
of the voting procedure is low enough that the chair can propose a policy higher than ¢}, , that is
i (1—7) /(1 =An) —q((1—7) /(1 —An) — 1), which is closer to her ideal point. Again, (20)
holds only if the status quo is not too low relative to ¢}, so that the proposal still belongs to the
gridlock interval. The condition that ¢}, (1 —~v) /(1 —Ap) —q((1 —7) /(1 — Ap) — 1) < @ implies

a lower bound on g,

Gip = (05 =iy (1 =7) /(1= M) /(1= (1 =) / (1 = M), (21)

below which the proposal is i, = .

On the basis of the above discussion, we state the following proposition.

Proposition 1 (Hawkish Chair): Let A\, > A, so that i} > if,. Suppose 0 < v < A,,,. The

policy outcome is

iy if q<ap,

i) (=) /(=) =g =7) /(A= An) = 1), ap < q < ik, (22)
q, if i, < g <ig,
ies if iy <gq,

where gy = (35 — i, (L =)/ (1 =) /(1= (1 —7) /(1 = Ap)). Suppose A, < < Ac. The policy
outcome is
e 0< g <ig,
i=19 g if i, <q<ig, . (23)

ie, if g > 1.

11



Finally, suppose A\c < v < 1. The policy outcome is

iy if 0<q<ip,

7 . ; . 24
a— (v/A)(g—1k), if it <q<ql, (24)
i:na /Lf q> q%tb’

where ¢y, = (i, — (7/A)ig) /(1 = (7/Ac))-
Proof: see appendix B.

Proposition 1 states that when the status quo lies outside the core, the committee agrees to select
a policy inside the core. The parameter v, which measures the proposal power of the median
relative to the chair, is key to determine which core policy is selected. The implemented policy
is closer to i (resp. iF,) when the chair (resp. the median) is more likely to be recognized as
proposer. Furthermore, the proposed policy depends on ¢, which constitutes the threat point
in case of a negotiation breakdown. Different status quo locations are associated with different
threat-point utilities for the median and the chair, thus changing their relative bargaining power.
Ceteris paribus, a more extreme status quo policy reinforces the bargaining power of the committee

member with higher proposal power. When the status quo policies are close to the boundaries

*
m

of the policy space, we find that the implemented policy coincides with ¥ (resp. i%,) when 7 is
relatively low (resp. high).

More specifically, consider first a status quo policy higher than ¢} so that most committee
members, including the chair, would like to cut the interest rate. A high status quo strengthens the
chair’s bargaining power because the chair stands to lose less than the median if the negotiation
breaks down. Notice in fact that the chair’s (median’s) marginal disutility evaluated at the status
quo is given by 1 — A. (resp. 1 — \;,). Proposition 1 states that the chair is able to impose her
preferred policy when v < A.. This cutoff has an intuitive explanation: the chair is able to extract
all surplus associated with the interest rate cut when the median is less likely to make counter-offers
(lower «) or when the chair’s threat point increases (higher A.). When instead v > A., the chair
must compromise with the median. The higher is ¢, the more dovish her proposal.

Consider now a low status quo policy (¢ < i¥,) so that most committee members, including
the median, would like to increase the interest rate. The median’s (resp. chair’s) marginal utility
evaluated at ¢ is given by A, (resp. A.). A low status quo policy strengthens the median’s
bargaining position because the chair stands to lose more than the median if the status quo is
maintained. Proposition 1 states that when the voting protocol is sufficiently inclusive (namely,

v > Am) the chair cannot do better than proposing the median’s preferred policy. When instead

12



v < Am, the chair is able to successfully propose a policy closer to ¢;. The lower is ¢, the more
hawkish the chair’s proposal.

The policy outcome in proposition 1 nests three special cases in the literature. First, in the case
where A, <y < A., when the status quo policy is above i (resp. below i ) the chair proposes her
(resp. the median’s) preferred policy. This policy outcome corresponds to that in the consensus
model in Riboni and Ruge-Murcia (2010). However, their consensus model is based on the ad-hoc
assumption that support from a super-majority of members is required for a policy change in a
setup where all members, including the chair, have equal power or influence. Instead, the consensus
outcome arises here endogenously when the discussion is inclusive enough to allow counter-proposals
by the median and despite the fact that the chair has unique powers not vested in other members.
Second, in the case where v — 1, the chair’s proposal power vanishes and, hence, when the status
quo lies outside the gridlock interval, the proposed policies are close to the median’s ideal point.
However, even when v goes to 1, the model does not converge to the median model because the
chair has veto power. Finally, when v — 0, the chair has absolute proposal power and our model
corresponds to the agenda-setting model of Romer and Rosenthal (1978) with a chair who is more
hawkish than the median. However, having absolute proposal power does not mean that the chair is
a dictator because she still requires the approval of a majority of committee members to implement

a policy change. More formally,

Corollary 1 (Agenda-setting Model with a Hawkish Chair): When v = 0 the chair has an

absolute proposal power. Then, when i} >}, the policy outcome is

i, if g >,

)@ if iy, <q <, (25)
(/A= An)) (i = Ama@), i (1 Am) (i — (1 = Am)id) < q <'igy,
s if g < (1/Am)) (i, — (1= Am)ig).

2.4 Dovish Chair

In this section we solve the case where i} < iy , meaning that the chair is more dovish than the
median committee member. This case is isomorphic to the case where i} > ¢, and the reader
may skip this section without loss. As in section 2.3, to characterize the equilibrium we need to
distinguish different cases depending on the location of the status quo. Recall from lemma 1 that

when ¢ € [i} the interest rate cannot be adjusted meaning that i, = ¢,,, = q. Consider now the

C7 m]
case where the status quo is to the right of the ideal points of both player, that is ¢ > ¢, > i%. The
chair proposes her preferred alternative within the set A,,, that is, i, = max{:}, min {A,,}}, and

the median proposes his preferred alternative within the set A., that is, 4,, = min{¢} , max {A.}}.

13



Hence,

e d . APV A+ pin — ap(1 = A

o= i R R 26)
e+ (=) )i
im = min {’Lm, = (-phn } . (27)

Solving this system of simultaneous linear equations and taking the limit as p goes to zero shows

that the proposal by both decisive players coincide and is given by
ie = im = min{q + (1 = 7)/Am) iz, — @), } - (28)

When v > 1 — )\, the proposal is i, = iy,, which is the policy preferred by the median. When
v < (1 — A\p), the voting procedure is less inclusive and the chair can obtain a policy closer to i,
that is ¢ + ((1 — v)/A\m) (4}, — q@). Note, however, that (28) holds only if the status quo is not too
large, otherwise the proposal ¢ + ((1 —~)/Am) (i, — q) would be lower than ¢, which is outside the
core and, thus, suboptimal. The condition that ¢ + ((1 — ~)/Am)(if, —q) > i} implies an upper
bound on g,

Gy = iz — (L= 7)/Am)ig) /(1 = (1 = 7)/Am), (29)
beyond which the proposal is i, = 7).

Consider now the case where the status quo is to the left of the ideal points of both players,
that is ¢ < i} < i},. As before, the chair proposes her preferred with the set A,, and the median
proposes his preferred alternative within the set A.. Hence,

. . +(1—
i = el 2T )
i — min {ﬁn (1= p)(L =N = Ac)ic + pic — quc}
(1= =P =A)

Solving this system of simultaneous linear equations and taking the limit as p goes to zero shows

(31)

that the proposal by both decisive players coincide and is given by

ie = im = maz {q — (v/(1 = Ac))(q —ig), iz} - (32)

When v < (1 — \;), the proposal is i, = ¢}, which is the policy preferred by the chair. When
v > (1—X\;) the inclusiveness of the voting procedure is high enough that the median can propose a
policy that is higher than %, that is ¢ — (7/(1 —Ac))(¢—4%). Again, (32) holds only if the status quo
is not too small relative to ¢, so that the proposal belongs to the gridlock interval. The condition

that ¢ — (v/(1 — X)) (g — i) < ¢, implies a lower bound on ¢, that is
Gib = (i — (7/(1 = X)) /(1 = /(1 = Ao)), (33)
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beyond which the proposal is i, = 7,.

On the basis of the above discussion, we state the following proposition.

Proposition 2 (Dovish Chair): Let A\, < A\, so that i} < iy, Suppose 0 < v < 1—Xp,. The

policy outcome is

i 0<q<in,

. q, if ar<q<ip,

i= . IR 34
G+ (L= DA — )y o i < q <, (34
7::7 Zf q Z ng?

where ¢2, = (if — (1 — )/ Am)i%,) /(L = (1 = 7)/Am). Suppose 1 — Ay, < v < 1 — A.. The policy

outcome 18

ie, if  0<q<ig,
i=4{ 4 ifin < q <, (35)
i if q>ih.

Suppose 1 — A, < v < 1. The policy outcome s

s if q<dq,

) a= (/A=) (g =), if gh <q <,

i = v X (36)
q, if in < q <1,
(I if i, < g,

where g, = (i5, — (v/(1 = A))it) /(1= 7/(1 = A)).
Proof: see appendix B.

When v — 0, the chair has absolute proposal power and our model corresponds to the agenda-
setting model of Romer and Rosenthal (1978) with a chair who is more dovish than the median.

More formally,

Corollary 2 (Agenda-setting Model with a Dovish Chair): When v = 0 the chair has an

absolute proposal power. Then, when i} > 4}, the policy outcome is

i, if 0<q<il,
) . < ¥
i= . fode<qSim (37)
q + (1/)‘m)(lm - Q)a 'Lf 'm <q S ()‘mlc - Zm)/()‘m - 1)7
i:a if q> (/\mZZ - Z;’:n)/()‘m - 1)'

2.5 Median Model

*

T, meaning that the chair and the median prefer the

Finally, consider now that case where i} = ¢
same policy. In this case, the chair will propose the preferred policy and the median will accept.

This would be identical to the median model.
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Proposition 3 (Median Model): Let if = i},. The policy outcome is

i=1, forany g. (38)

The median outcome may also arise if the chair has no veto power and the probability p of a
negotiation breakdown goes to zero. In this case, the median has an incentive to wait until he has
the possibility to make a proposal. As a result, the chair proposes ¢},, which is the only policy that

the median would find acceptable.

3. Dictator Model

Consider now a protocol where the chair has absolute power over the committee. In a frictionless
environment the policy outcome would be

L
1 =1,

for any ¢; and i, (39)

meaning that the policy selected by the committee is that preferred by the chair regardless of the
identity and preferences of the median. This policy outcome is the same as for the inclusive-voting
model in the special case where i} = i;,. However, although the policy outcomes are observationally
equivalent, there are key differences between them. First, the result that ¢ = ¢ for any status quo
holds for all possible values of 4}, in this model but only for iy, = 4% in the model in section 2.
Second, the policy selected in the former case is that preferred by one of the members (the chair),
while the policy selected in the latter case is that jointly preferred by the chair and the median,
and coincides with the median outcome. More generally, a chair working under the inclusive-voting
protocol can bring the policy outcome as close as possible to her preferred option subject to an
acceptance constraint, which will bind when the status quo is not too far from the policy preferred
by the median. In contrast, a chair acting as a dictator is not subject to such a constraint and can
always pick her preferred policy among the policy alternatives.

The model in (39) counterfactually implies that the committee adjusts the interest rate in every
meeting and, hence, it cannot account for the large proportion of instances (about 53% in our
sample) where the FOMC has left the federal funds rate target unchanged. A realistic extension
of this model would incorporate the empirical observation that adjustments to the funds target
cannot be smaller than 25 basis points (bps) (multiples of 6.25 bps prior to December 1989). While
this size friction is admittedly ad-hoc, it is a feature of the data and a plausible alternative to the
decision-making frictions considered in section 2. A chair with absolute power over the committee

but subject to size frictions would adjust the interest rate only if it deviates by more than A basis
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points from her preferred value. As discussed above, in practice, A is equal to 25 basis points. A

simple way to represent these ideas is the following statistical model:

izv Zf Qt>iZ+Aa
i=4q q if i —A<qg<ip+A, (40)
i, if ¢ <if—A.

This model features a gridlock interval of width 2A basis points where the interest rate is not
adjusted and ¢ = q. The model also predicts that should there be an adjustment, the new interest
rate selected by the committee would be that preferred by the chair. This means that the time
series process that describes interest rate increases and decreases is the same and corresponds to

the one that generates i}, namely (9) with n = c.

4. Maximum Likelihood Estimation
4.1 Data

The data consist of 274 regular face-to-face meetings of the FOMC between October 1974 and
December 2008. The sample excludes the meetings between October 1979 and October 1982 when
the Fed pursued a policy of non-borrowed reserves targeting.! The sample ends with the onset
of the financial crisis of 2008, when the federal funds rate reached its effective lower bound and
quantitative easing became the main monetary policy instrument. Chairs during the sample period
were Arthur Burns (February 1970 to March 1978), William Miller (March 1978 to August 1979),
Paul Volcker (August 1979 to August 1987), Alan Greenspan (August 1987 to January 2006), and
Ben Bernanke (February 2006 to January 2014). In addition to face-to-face meeting, the FOMC
also holds conference calls in exceptional circumstances. However, conference calls do not follow an
established protocol and, in contrast to regular meetings, they are not preceded by the production
of the Greenbooks, which we use here as a source of real-time data.'! For these reasons, we follow
the literature (e.g., Meade, 2005) in focusing only on face-to-face meetings and excluding conference

calls from the sample.

10The sample does include, however, the meeting on October 6, 1979, where the FOMC first signalled its new
emphasis on reserves. This decision is based on the fact that in this meeting, and in contrast to subsequent meetings,
the chair stated a precise, “ideal” value for the federal funds rate. See p. 55 of the transcript available from the
Web site of the Federal Reserve (www.federalreserve.gov/monetarypolicy/fomc historical.htm). In October 1982 the
FOMC moved to a borrowed reserves operating procedure. Thornton (2004) argues that transcripts from meetings
and other documentary evidence indicate that the committee effectively switched to a fed funds rate targeting regime
in 1982.

1 Also, conference calls do not always involve a policy decision or, more narrowly, an interest rate decision. For
instance, the conference call on March 10, 1978, was convened to decide whether to increase the Fed’s swap line with
the Bundesbank, and the one on October 17, 1988, was convened to discuss the economic situation in Mexico.
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The source of the federal funds rate decisions by the FOMC are as follows: for the period prior
to February 1978 and from August 1987 to December 1996 the source are the appendices 4 and 5
in Chappell et al. (2005), for the period from October 1982 to July 1987 the source is Thornton
(2005), and for the periods from March 1978 to October 1979 and from January 1997 to December
2008 the source are transcripts of the FOMC meetings. For the period from March 1978 to October
1979 we also use the Record of Policy Actions, which describes the actions taken by the FOMC
since the previous meeting, and the Minutes of Actions, which details the instructions given to the
Trading Desk of the Federal Reserve Bank of New York. In instances where the federal funds rate
target is defined as a range, we use its mid-point as the funds target.'> The primary sources of
Chappell et al. and Thornton are the same as ours (though Thornton also has access to data from
the Trading Desk of the New York Fed) and we made every effort to ensure that our recording
criteria are consistent with theirs.

In addition to the federal funds rate decision, the estimation of our model requires the status
quo policy (that is, the interest rate that was in place at the beginning of the meeting). Conference
calls occasionally led to a change in the federal funds target and inter-meeting policy adjustments
were relatively common in the 1970s and 1980s.'3 Thus, some detective work is necessary to uncover
changes in the fed funds target outside face-to-face meetings. Rudebusch (1995), Thornton and
Wheelock (2000), and Thornton (2005) construct fed funds target series that include conference
calls and inter-meeting policy adjustments. In particular, we use the federal funds rate target series
constructed by Rudebusch (1995) for the period from September 1974 to September 1979 and by
Thornton (2005) for the period from September 1982 to December 1993. For the latter period we
check the robustness of our results using the series constructed by Rudebusch (1995) for the period
from March 1984 to September 1982 and by Thornton and Wheelock (2000) for the period from
September 1982 to December 1993.14 For the period after 1993, all inter-meeting policy adjustments
are the result of actions decided in conference calls and, thus, we use the transcripts from those
calls to determine whether there was a change in the federal funds rate target and its magnitude
(if there was a change).

Finally, the real-time data available to policy-makers in each FOMC meeting were taken from the

2 The only exception is the meeting of May 22, 1979, where the transcripts make clear that the target is asymmetric.
See the intervention of Chair Miller in p. 33 of the transcript of this meeting.

"3See the discussion in Thornton (2005).

"These series are similar to the ones that we consider except for 1) small differences in the timing of the change
(say, by one day or two), 2) the interpretation of a change in the funds rate as a policy action or a reaction of the
markets, or 3) small numerically differences in the size of the adjustment. For the 1970s, Cook and Hahn (1989)
construct a series of federal funds target changes, but it is based on reports contained in the Wall Street Journal.
This series follows closely the one in Rudebusch (1995), but we abstained from using it because it is based on the
possibly noisy interpretation by the newspaper of market data as policy actions.
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Greenbooks (formally entitled “Current Economic and Financial Conditions”) which are compiled
by staff at the Federal Reserve Board before each meeting. The Greenbooks contain historical values
and forecasts of many economic variables and the detailed analysis of the U.S. and international
economies. These data are available from the Real-Time Data Research Center at the Federal
Reserve Bank of Philadelphia (www.philadelphiafed.org). As a measure of inflation we use the
annualized quarter-over-quarter growth in the GDP deflator (GDP deflator after 1992Q1).!% As a
measure of output we use the unemployment rate, but we also report results using the annualized

quarter-over-quarter growth in real GDP (real GDP after 1992Q1).

4.2 Identification

In this section we discuss the identification of the parameters of the inclusive-voting model and the
extent to which the data allow us to distinguish between the several cases in propositions 1 and 2.
First note that, in general, the parameters v, A;,,, and A. are not separately identified. To see why
consider for example the policy outcomes for the hawkish chair (proposition 1). In the case where
0 < < A\, (see equation (22)), the parameter A, does not appear explicitly in the policy outcome
and it is not identified, while v and A, appear only as the ratio (1 —~) /(1 — Ay,). The ratio is
identified, but the parameters v and ), are not separately identified.' Conversely, in the case
where A\, < 7 <1 (see equation (24)), the parameter \,, does not appear in the policy outcome and
it is not identified, while v and A, appear only as the ratio v/\.. Again, the ratio is identified, but
the parameters v and A, are not separately identified. Finally, in the case where A\, <~ < A; (see
equation (23)), none of the parameters appears explicitly in the policy outcome and they are not
identified. Similar issues arise in proposition 2, where the chair is more dovish than the median.
The reduced-form parameters a., a,,, b, d, and o are identified but with the aforementioned caveat
concerning the structural interpretation of the two intercepts a. and a,.

The general version of the inclusive-voting model consists of six cases—three in proposition 1
and three in proposition 2—but three pairs are observationally equivalent. The first such a pair is
the case of the least-inclusive hawk (22), where i} > i¥ and 0 < v < A, and the most-inclusive
dove (36), where i, > if and 1 — A\. < v < 1. Given inflation and unemployment, these two
protocols generate exactly the same time series for the nominal interest rate. To see this, notice
that both policy outcomes are the same if one interchanges the labels of the chair and the median

and, to be consistent with this relabeling, one redefines the probability that the median makes a

'5Note that annualized quarter-over-quarter headline CPI inflation is only reported in the Greenbooks after October
1979.

The parameters A. and \,, appear implicitly in the policy outcome as part of the intercepts of the reaction
functions (that is, ac and am, respectively). However, they cannot be recovered from the intercept estimates because
the latter are reduced-form parameters that depend on other structural parameters (that is, ¢, o, ¥, 7%, and o).
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counter-proposal as v/ = 1 — . Intuitively, the data does not allow us to distinguish between a
chair that prefers higher interest rates (a hawk) and is unlikely to allow counter-proposals by the
median, and a chair that prefers lower interest rates (a dove) but is likely to allow counter-proposals
by a median that prefers higher interest rates.

The second such a pair is the case of the most-inclusive hawk (24), where i} > ¥ and Ao <y <1,
and the least-inclusive dove (34), where ¢, > % and 1 — A\. < v < 1. Again, interchanging
the labels of the chair and the median and redefining that probability that the median makes a
counter-proposal as 7/ = 1 — v show that both cases are observationally equivalent meaning that
they generate the same nominal interest rate. That is, we cannot distinguish between a chair that
prefers higher interest rates (a hawk) but is likely to allow counter-proposals by a median that
prefer lower interest rates, and a chair that prefers lower interest rates (a dove) but is unlikely to
allow counter-proposals by the median.

Finally, the third pair is the moderately-inclusive hawk, where ¢} > ¥ and A, < v < A¢, and
the moderately-inclusive dove, where ¢, > ¢ and 1 — A\, < v <1 — A.. Interchanging labels and
redefining the counter-proposal probability show that both protocols are observationally equivalent
and, thus, the data does not allow us to conclude whether the chair is to the left (she is a dove) or
to the right (she is hawk) of the median.

In the case of the dictator model, A, and -+ are not identified because the preferences and
actions of the median are not relevant in the decision-making process, while \. cannot be recovered
from the estimate of the reduced-form intercept, a.. However, the interpretation of this constant
is unambiguous under this protocol as the intercept in the reaction function of the chair.

In summary, the combination of theory and data (inflation, unemployment, and interest rate
decisions) allow us to some make progress in determining the protocol under which the FOMC
made decisions under different chairs. In particular, we are able to distinguish between the dictator
model and three versions of the inclusive-voting model. In what follows, we estimate these different

protocols by the method of maximum likelihood and compare them statistically.

4.3 Likelihood Functions

In this section, we present the likelihood functions of the decision-making protocols in sections 2 and
3 under the maintained assumption that shocks are normally distributed. The detailed derivation

of the likelihood functions can be found in appendix C.
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4.3.1 Inclusive-Voting Model

For the inclusive-voting model, consider the case where the chair is more hawkish than the median.
The policy outcome for this case is described in proposition 1 and we present here the likelihood
function for each of the three possible cases in the proposition. Given the identification issue
discussed above, deriving the likelihood function in the case where the chair is more dovish than
the median is superfluous. Define the set €y = {i;_1, 7, v} with the predetermined variables at
time ¢ and the sets =1, =5 and Z3 that respectively contain the observations where the interest rate is
increased, left unchanged, and cut. The number of observations in each of these sets is respectively
denoted by 11, Tb and T3, with T" = T} + T5 4+ T3 being the total number of observations in the
sample. Since the data clearly shows the instances where the FOMC took each of these three
possible actions, it follows that the sample separation is perfectly observable by the econometrician
and each interest rate observation can be unambiguously assigned to its corresponding set.

For the case where 0 < v < A, proposition 1 shows that the top two regimes of the political
aggregator involve an interest rate increase (that is, i, > ¢¢), the third regime (from the top) implies
that the interest rate is left unchanged (that is, iy = ¢;), and the bottom regime involves an interest
rate cut (that is, i; < ¢;). Note, however, that for an interest rate increase, the value selected by
the committee depends on whether the shock is large enough that the acceptance constraint binds.
This means that, although the observation can be assigned to =, the econometrician cannot be
sure which of the two regimes generated the interest rate. Appendix C shows that the density for

this observation is a mixture of two normal distributions,

Pril0n) = S0 (I oy g (MO IR OB (1),

o o

where is o is the standard deviation of €;, ¢(-) is the density function of the standard normal
distribution, z1 ¢ is short-hand for the condition (1 —0) (i —t—1) —6(am —ac) < 0,6 = (1—~)/(1—
Am) > 1, and I(-) is an indicator function that takes the value one if its argument is true and zero
otherwise.

For an observation where the interest rate is unchanged, the density is
Pr(ig|Q) = @ (zme) — @ (2e4)

where zp, ¢+ = (i4—1 — am — by — dy;) /o and 2.4 = (i4—1 — ac — bmy — dy;) /o. This is the density of
a variable censored above and below and it is similar to that studied by Rosett (1959), who gener-
alizes the two-sided Tobit model to allow the mass point anywhere in the conditional cumulative

distribution function.
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Finally, for an interest rate cut the density is

1 (i — ac— br, —
Pr(itQt):afﬁ(Zt G — bt dyt)-

g

Thus, the log likelihood function of the 1" available interest rate observations is

LO) = —(T1+Ts)0
+ Z log <¢(Zt — Qe —Gbm - dyt>l(331,t) n %(ﬁ(u — 6(am + by T;jyt) - (1- 5)%71) (- I(ﬁﬁ)))
1€
+ > 10g (P (2ms) — D (2e4)) + log <¢ <z't —ac —me - dyt>) |
e iv€Ss

where 0 = {ac, am, 0, b, ¢, o} is the set of unknown parameters. Maximizing this function with
respect to @ delivers consistent and asymptotically efficient maximum likelihood estimates of the
parameters. In order to guard against possibility of local maxima, we maximized the log likelihood
function using the simulated annealing algorithm, which is a genetic algorithm robust to local
maxima.

For the case where \,, < v < A, proposition 1 shows that the top regime involves an interest
rate increase, the middle regime implies that the interest rate is left unchanged, and the bottom
regime involves an interest rate cut. Exploiting the fact that the sample separation is perfectly

observable, the density for an interest increase is

it — QG — by — d?/t)

g

1
Pr(i|Q4) = —
rlien) = 2o (
the density for an observation where the interest rate is left unchanged is
Pr(ic|%) = @ (zmt) — @ (2¢4) ,

and the density for an interest rate cut is

. 1 it — ae. — bmy — d
pﬂuggzg¢<t Ut %>.

Then, the log likelihood function of the 1" available interest rate observations is

L) = —(Ti+T)o+ Y. log <<b (it O b~ dyt)) + Y 1og (@ (zme) — @ (24))

— g =
€=l 1+ EE2

4 Zlog(gb(it_ac_:ﬁt_dyt)),

1t€E3

where 0 = {a., am, b, ¢, o} is the set of unknown parameters.

22



Finally, for the case where \. < v < 1, proposition 1 shows that the top regime of the political
aggregator involves an interest rate increase, the second regime (from the top) implies that the
interest rate is left unchanged, and the bottom two regimes involve an interest rate cut. For an

interest rate increase the density is

1 it — G, — by — d
Pr(itQt):G¢<Zt a e yt)

g

For an observation where the interest rate is unchanged the density is
Pr(idl©) = ® (zns) = @ (ze0)

For an interest rate cut, the value selected by the committee depends on whether the shock is small
enough that acceptance constraint binds. Again, although the observation can be assigned to =g,
the econometrician cannot be sure which of the two regimes generated the interest rate. As shown

in appendix C, the density for this observation is a mixture of two normal distributions,

. 1 it — A, — by — d 1 by — e+ bm +dy) — (1 — K)i—
Pr(iyJu) = Lo (% a s yt) I (o)t 6 (% k(a w4 dye) — (1 — k)i 1> (1= I(z2)),
g o2 KO RO

where xg; is short-hand for the condition (1 — k)(i; — i4—1) — K(am —ac) > 0, and kK = v/Ac > 1.

Thus, the log likelihood function of the 7" available interest rate observations is

’it — QA — bT['t — dyt)

L) = —(Ti+Ty)o+ > 10g (P (zm) = ® (20)) + 3 1og¢(

1+E€E, it€E1 g
it — apm — by — d 1 fiy — #(ae + b + dys) — (1 — k)i
n Z log <¢<Zt a . T yt)l(:vg,t) n E¢(Zt K(ac + bmy +/wyt) (1= r)is 1>(1 —I(asg,t))),

1t€E3

where 0 = {a¢, am, K, b, ¢, o} is the set of unknown parameters.

4.3.2 Dictator Model

The policy outcome of the dictator model is described by (40). The top regime involves an interest
rate increase, the middle regime implies that the interest rate is unchanged, and the bottom regime
involves an interest rate cut. For an interest increase the density is

—a, — bmy — dyt>

g

) 1, [
PT(Zt‘Qt) = *(;5 (
o
For an observation where the interest rate is left unchanged the density is

PT(it’Qt) = (Zuﬂf) - (Zl,t) s
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with z,¢ = (t4—1 — am — by —dys + A) /o and 2, = (i4—1 — ac — by — dy — A) /o. Finally, for

an interest rate cut the density is

1 it — Qe — by — d
Pr(itQt)—aqﬁ(% a U yt>.

g

Then, the log likelihood function of the 1" available interest rate observations is

LO)= (T +Ty)o+ Y log <¢ <“ — e — bt dyt)) + Y log (@ (2u0) — @ (a1).

o
itE{El,E;g}

1t EZg

where 0 = {a., b, ¢, o} is the set of unknown parameters.

4.4 Results for the Full Sample

Table 1 reports maximum likelihood estimates (panel A), model selection criteria (panel B), and
quantitative predictions (panel C) for the inclusive-voting and dictator models for the full sample
from October 1974 to December 2008.

For the inclusive-voting model, proposition 1 describes three possible cases depending on the
magnitude of  relative to the preference parameters A\, and A.. We initially estimated each
case separately, but for the case of the least-inclusive hawk, where 0 < v < A, the coefficient
d=(1-7)/(1 = A\pn) > 1 would tend to 1, which is at the boundary of the parameter space.
Without imposing the constraint § > 1, the ML estimate would go below 1 implying that v > A,.
Similarly for the case of the most-inclusive hawk, where A\, < v < 1, the coefficient K = /A, > 1
would tend to 1, which is at the boundary of the parameter space. Without the constraint x > 1,
the ML estimate would go below 1 implying that v < A.. These results are displayed graphically
in figure 2, which plots the cross-section of the log likelihood function along the dimensions of the
parameters 0 and x, holding all other parameters at their ML estimates. The global maximum in
both cases is the corner solution where § = 1 and x = 1, which corresponds in fact to the boundary
of the moderately-inclusive hawk.

These results indicate that among the three possible cases in proposition 1, the one preferred by
the data is the moderately-inclusive hawk, where 0 < A, < v < A, < 1. Estimates for this model
are reported in panel A of table 1 using unemployment (column 1) and real GDP growth (column
3) as output measures. ML estimates of the coefficients of inflation and output growth are positive
and statistically significant, while the estimates of the coefficient of unemployment are negative
but not statistically significant. In interpreting these estimates it is important to keep in mind
that since the moderately-inclusive hawk is observationally indistinguishable from the moderately-
inclusive dove (see section 4.2), the data do not allow us to conclude whether the chair is to the

right (she is hawk) or to the left (she is a dove) of the median.
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The fact that the data prefer the moderately-inclusive voting model—with ~ interior in the
interval [0,1] and away from both extremes—means that even though the FOMC chairmanship
carries substantial prestige and influence vis-a-vis the committee and the chair formulates the initial
proposal that is put to a vote, the chair actually shares power with other committee members.
The power of the latter arises, most obviously, from the fact that a successful proposal needs
the support of a majority of members to pass and, less obviously, from the probability of counter-
proposals should the committee reject the chair’s proposal. Counter-proposals need not be observed
in equilibrium for their possibility to have an effect on the chair’s proposal. Indeed, there may be
few instances when we actually observe formal counter-proposals in a meeting. One such an instance
is the meeting on September 20, 1977, under Chairman Burns, where there were a number of straw
polls leading to a final proposal that was approved seven to five.!” Another example is the meeting
of May 16, 1978, under Chairman Miller, where there were back and forth discussions between the
chair and the committee before an acceptable proposal was found and approved.'®

The model predicts that the chair’s proposal should meet an acceptance constraint that in-
corporates the preferences of the median and the probability of a counter-proposal, and it will be
approved by the committee in the first round of voting. This prediction is in line with evidence
from FOMC transcripts that shows that the chair’s proposal is (almost) always approved in the first
round. This result is also in line with the views of former FOMC members. For instance, Sherman
Maisel (1973, p. 124) observes that the chairman “does not make policy alone,” while Laurence
Meyer (2004, p. 52) notes that the chair “does not necessarily always get his way.” See also Chap-
pell et al. (2005, pp. 125-128), who present some evidence on the influence of the committee on
Chairman Greenspan.

Panel B compares the inclusive-voting and dictator models using three model selection criteria.
Recall that under the former, the chair’s proposal is not her preferred interest rate but simply the
rate closest to her ideal policy that satisfies an acceptance constraint. Under the latter, the chair’s
proposal is her preferred interest rate but an adjustment takes place only if it deviates by more than
25 basis points from the current rate. Both models predict that the chair’s proposal is approved by
the committee, but they differ in the power they attribute to the FOMC chair. The selection criteria
in panel B are the Akaike Information Criteria (AIC), the Root Mean Squared Error (RMSE), and
the Mean Absolute Error (MAE), and they are respectively computed as AIC = 2k — 2L(6),

17See pp. 53-56 of the transcripts, where the chair asks for a show of hands on three occasions prior the formulation
of the final proposal. It is clear from the transcripts that the chair is attempting to find a proposal that would be
acceptable to a majority of members.

'8GQee the exchange between Miller and several committee members in pp. 43-47 of the transcripts.

19We follow this evaluation strategy because the models are not statistically nested and, hence, usual tests do not
have a standard distribution.
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1/2
RMSE = <(§ (i; — E(ii|Qt))2) /T) / , and MAFE = (i li; — E(ii|Qt)]> /T, where k is the
number of parziglleters and Q = {i;—1, 7, y¢}. For both outplt;lmeasures, all criteria are smaller for
the inclusive-voting model than for the dictator model suggesting that the former fits the federal
funds rate better than the latter.

Panel C reports the quantitative predictions of the models and compares them with the data.
The predictions are derived by means of stochastic simulation as follows. Taking as given current
inflation and unemployment (or GDP growth), and the status quo policy, we draw a realization
of ¢ from a normal distribution with zero mean and standard deviation equal to the ML estimate
of 0. Then, for each model, we compute the policy preferred by the key member(s) using the
ML estimates of their reaction function parameters in table 1 and use the appropriate political
aggregator in section 2 and 3 to obtain the interest rate selected by the committee. Repeating
this algorithm for each pair of observations of inflation and unemployment (or GDP growth) in
the data, we obtain a simulated path for the nominal interest rate. Using this simulated sample,
we compute the autocorrelation and standard deviation of the interest rate, and the proportion
of interest rate cuts, increases, no changes, and policy reversals. Policy reversals are defined as
interest rate changes of opposite sign in two consecutive meetings. The numbers reported in panel
C are averages of these statistics over 200 replications of this procedure.

Panel C shows that both models predict a standard deviation for the interest rate of similar
magnitude to that of the federal funds rate. However, regardless of the output measure, the models
differ in their predicted autocorrelation, proportion of each policy action (increase, cut, or leave
unchanged) and proportion of policy reversals. The inclusive-voting model predicts substantially
higher interest-rate autocorrelation, and closer to the value computed from the data, than the
dictator model. The inclusive-voting model also predicts proportions of meeting where the interest
rate was increased, cut, or left unchanged that are in rough agreement with the data. In particular,
leaving the interest rate unchanged is the most common policy decision in this model, as it is the
data. In contrast, the dictator model predicts that leaving the interest rate unchanged is the least
common policy decision, occurring less than 7% of the times. Put differently, the constraint that
interest rate adjustments must be above 25 basis points is not a sufficiently large friction to account
for the large proportion of meeting where the FOMC keeps the interest rate unchanged. Finally,
the inclusive-voting model generates a low proportion of policy reversals, as it is the case in the
U.S. data. In contrast, the dictator model counter-factually predicts a large proportion of policy
reversals, close to 60% compared with 3% in the data.

In summary, results in panels B and C support the inclusive-voting model in comparison with
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the dictator model in that the former fits FOMC decisions better (e.g., it has a lower RMSE), and
it generates empirical predictions (e.g., interest-rate autocorrelation and proportion of no changes)

that are in better agreement with the data.

4.5 Results for Individual FOMC Chairs

The parameters of the reaction functions in table 1 are fixed over the full sample and implicitly
treat the chair’s preferences as constant and independent of the individual holding the position.
This assumption is likely to be counterfactural given documentary evidence which suggests that
different FOMC chairs had different views about inflation and, more broadly, about monetary
policy (see, for instance, Romer and Romer, 2004). For this reason we also estimate the models
using subsamples for each chair between 1974 and 2008 and report individual results for Arthur
Burns (table 2), William Miller (table 3), Paul Volcker (table 4), Alan Greenspan (table 5), and
Ben Bernanke (table 6). Subsample results have the advantage that the preference parameters of
the chair and the median (and, more generally, all parameters) are allowed to change over time.
The results have the drawback that they are based on a small number of observations ranging from
15 meetings for Miller to 151 meetings for Greenspan, but the tight restrictions imposed by the
model and the use of the efficient ML estimator lead to reasonably precise parameter estimates.

As for the full sample, estimates of 4, for the least-inclusive hawk, and &, for the most-inclusive
hawk, for all chairs tend to the corner solutions § = 1 and k = 1, which corresponds to the boundary
of the moderately-inclusive hawk. Hence, for all chairs the version of the inclusive-voting model
preferred by their respective data is the moderately-inclusive hawk where 0 < A, < v < Ao < 1.
Recall that decision-making in a committee where the chair is a moderately-inclusive hawk or a
moderately-inclusive dove are observationally equivalent. Thus, we cannot conclude whether a chair
is to the right (she is hawk) or to the left (she is a dove) of the median.

Recent literature that attempts to classify FOMC chairs (and more generally FOMC members)
as hawks or doves includes, among others, Eijffinger et al. (2015), Malmendier et al. (2017), and
Istrefi (2018). Eijffinger et al. estimate ideal points for FOMC members using stated preferences
from the transcripts and estimate a hierarchical spatial voting model. Malmendier et al. use an
adaptive learning rule based on their lifetime inflation data to explain FOMC members’ votes and
the hawkishness of the tone of their speeches (see, also, Bordo and Istrefi, 2018). Istrefi (2018)
studies FOMC chairs’ policy preferences based on newspaper and financial media coverage and
classifies Burns, Volcker, and Greenspan as hawks and Miller and Bernanke as doves.

Finally, note in panels B and C in tables 2 through 6 that the inclusive-voting model fits

FOMC decisions better than the dictator model for all chairs. That is, the inclusive-voting model
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has lower AIC, lower RMSE, and lower MAE than the dictator model. Furthermore, interest rate
autocorrelation, the proportion of each policy action (increase, cut, or leave unchanged), and the
proportion of policy reversals predicted by the inclusive-voting model are in general closer to the
statistics computed from the data for each chair than those predicted by the dictator model. Hence,
the inclusive-voting model is statistically preferred to the dictator model for all chairs.

These results are important because they suggests that despite the fact that different individuals
may act as FOMC chair, the workings of the committee are themselves stable over time and power
is shared between the chair and the rest of the committee. Hence the FOMC’s unique structure,
which mixes different viewpoints—national and regional, public and private—achieves an “internal
system of checks and balances” (Blinder, 1998). On the one hand, no chair, regardless of personality
and recognized ability, can deviate far from the median view. But on the other, the prestige of
the chair’s position is such that the median view may not prevail even when the chair is not a

particularly savvy leader (Romer and Romer, 2004, p. 147).

5. Conclusion

This paper examines the influence exerted by the FOMC chair on monetary policy decisions. A
naive interpretation of the observation that the policy proposed by the FOMC chair is always
adopted with the support of a majority of votes and limited dissents—namely, that the selected
policy is that preferred by the chair—greatly overstates the power of the Federal Reserve chair.
The Federal Reserve chair has indeed powers not vested on other FOMC members and which arise
from the prestige of the position and its agenda-setting powers. However, in setting policy, the
chair is limited by the need to make her proposal acceptable to other committee members and the
possibility that counter-proposals may be made in response to an unacceptable proposal. In our
model, the possibility of counter-proposals acts as an off-equilibrium threat that moderates the
chair’s proposal.

Using data from actual FOMC policy decisions under different chairs, our voting model enables
us to recover (up to a scalar) the probability that committee members may challenge the chair’s
proposal. This probability captures the degree of inclusiveness of the voting procedure adopted
by each chair. Anecdotal evidence suggests that the voting processes adopted by different chairs
differ along this dimension, but we find instead that all chairs in our sample are characterized by
a similar degree of inclusiveness. The chair cannot deviate far from the median view but, alone
among committee members, the chair can propose and get approved policies closer to his or her
ideal point.

We note, however, that the result that all chairs are roughly equally inclusive does not necessarily
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imply that they all share the same leadership style. In periods with greater consensus on the
objectives of monetary policy and the model of the economy (think, for instance, of the Greenspan
years), collegiality is not costly from the chair’s prospective and the chair can afford to lead the
FOMC with a “velvet glove, not with an iron fist” (Blinder, 2004, p. 58). Instead, in periods of
intense disagreement, committee members may be more inclined to challenge the chair’s proposals
and to achieve the same degree of inclusiveness the chair may need to adopt a more assertive

leadership style.
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Appendix A Derivation of the First-Order Condition
The policy-maker n’s problem is to select the interest rate
iyt = aIg max B2((1 — A\y) — I(mgo — 7 > 0)) (7o — %),

subject to the constraints (3) and (4). In what follows, it will be convenient to combine these two

constraints into a single one and use (5) and (6) to write

o = (14 a)my + a(1 + n)ys + e — ahiy + wuy + asvy + (1 4+ w)ug4r + avgrg + ugga. (41)

Define
ez = T2 — T,
= g+ 0z42,
with
e = (14 a)m+ a(l+n)y + ape — adiy + wur + agvy — 7,
0zira = (1+w)uprr + avppr + upyo,

where z;y9 is a standard normal variable and o the standard deviation of the linear combination
(14+w)ugs1 + v +ugpo. Thus, 02 = (2+w)%02 +a?02. Note that 1, collects all variables known
at time ¢ when the interest rate is selected, and ozy2 collects all variables unknown at time ¢ but
which will affect inflation at time ¢ + 2.

Using the above notation, write the problem as

ir,; = arg max 3 ((1 — M) Ei(er42) —/ et+2ft+2|t(et+2)de> :
0

where f;o;(€t+2) is conditional probability density function of e;2. Using the fact that Ey(et2) =
1, and with a change in variable in the above integral from e;y2 to ziy2, rewrite the problem as
oo

(pg + 0Zt+2)¢(zt+2)dz> :
—pi/o

iny = arg max (3% ((1 = Aty — /

where ¢(+) is the probability density function of the standard normal distribution.

Take the derivative with respect to #; applying Leibniz’s rule to obtain

B2 (1 = M) (—aw) = (—ay)(1 = @(—p,/0)) = 0,
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where ®(-) is the cumulative density function (CDF) of the standard normal distribution. The

above condition implies that at the optimum,
(/o) = A
Using again the fact that p, = E; (e;42) = Ei(mi42 — 7*) and taking the inverse of the CDF write
— B2 — ) = 0@ (),

where ®~1()\,,) is the quantile associated with \,. Hence, the first-order condition of the policy-
maker’s problem is
Ei(mi) =n* —a® 1 (\,),

which is equation (8) in the text.
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Appendix B Proofs

In this section, we prove lemma 1 and propositions 1 and 2. The proof of proposition 3 is straight-

forward and thus omitted.

2.1 Proof of Lemma 1

We prove lemma 1 when the chair is a hawk: ¢; > ¢7,. Recall that i, and ¢,, denote the proposals
by m and c. Denote by r the outside option of all committee members. In a no-delay equilibrium,

r = (q,im,ic). Given r, the acceptance set of member n is
An(r) ={z € I: Un(z) 2 pUn(q) + (1 = p)7Un(im) + (1 = p)(1 = 7)Un(ic) } -

It is immediate to verify that A, (r) is a closed interval. Let z,, and Z, denote the left and right
endpoint of A, (r), respectively. (To simplify the notation, we do not make explicit that these
endpoints depend on r.) Define by D the set of decisive coalitions (i.e., the coalitions that include
the chair and at least a majority of members). The acceptance set of group G is denoted by Ag(r),
while the “social acceptance set” (the set of proposals that can pass) is denoted by A(r). They are

defined, respectively, as

Ac(r) = () 4ilr),
1€G
Ar) = | Ac).

GeD

Proposals that belong to A(r) are approved with no-delay. Notice that in a no-delay equilibrium

i and 7,, must belong to the core, [} ,i*]. If this were not the case, there would be a profitable
deviation from these proposals. To avoid cluttering the notation, we will assume that equilibrium

proposals lie inside the policy space I. We prove lemma 1 in two steps.

Step 1: We show that: (i) the chair’s preferred policy in A(r) is given by min{T,,,i}}; (ii) the

median’s preferred policy in A(r) is given by max{z,, i, }.

Proof: We prove statement (i). There are two cases that need to be considered: ¢ > i, and

g < i¥,. Suppose first that ¢ > 7% . In this case, the slope of the median’s utility is negative at
x ox

the current status quo. In addition, because i. and i,, belong to [i¥,,i*], the slope of the median’s

utility is also negative at these proposals. We find Z,, by solving

(U= A) @) = — (L= A)p(a— %)~ (1= ) (L= ) (im — %) — (1= 7) (1= p) (e — %) (1= ),

32



and z,,, by solving

—Am iy = Zpn) = =P(q = ip) (1 = Am) = Y(L = p) (i — i) (1 = An) — (1 = 7) (1 = p) (i — iy, ) (1 = Aim),

to obtain
Ty = Pq+ ’Y(l —P)im + (1 - 7)(1 —D)le, (42)
i* (1 - )\m)pq . 1-— )\m 1- Am .
= 2 _~ s (1= — (1 —p)(1—~). 4
T, N N im(1—p)y N N (1-p)(1—-7) (43)

When 7,, > ¥, statement (i) is obviously true. Suppose instead that Z,, < ¢}. We show that any
policy > T,,, which the chair strictly prefers, does not pass because it is rejected by the median
and by all members n < m. To see this, notice that for all members with A\, < A, T, is also equal

o (42). If, instead, the chair proposes Z,,, the proposal is approved by the median and by at least
a majority of members.

Suppose now that ¢ < iy,. We find 7, by solving

—(L =)@ —17,) = —Amplin, — ) =YL = Am) (L = p)(im — ipy) = (1 =) (1 = p)(ic — ip,) (1 = Am),

and z,,, by solving

Al = 2) = =Bl ~ ) (m) =31~ D)o — i5)(L = Am) = (1= 1) (1= p)ie — i2)(1~ A,
to obtain
Tn = i — a7 il = p)(1 =) + (1= P)yim, (14)
ry = il gp s SRR LAy, (45)

In a similar way, we compute the acceptance sets of members n < m. For all n such that iy, > i > q,
it is possible to show that Z,, is increasing in A,,. For members n such that i) < ¢ <4}, , we find that
Tp =pq+ic(1—p)(1 =)+ (1 —p)yim, which is lower than (44). Therefore, if the chair proposes a
policy x > T, the proposal will rejected. If instead, the chair proposes Z,,, the proposal will pass.
To sum up, min{Z,,, 7} is the chair’s preferred policy among the ones that pass. Along similar
lines, one can show that max{z,,i},} is the median’s preferred policy among the ones that pass.

We now prove the statement of lemma 1 for the hawkish case.

Step 2: When q € [i},,i%], the social acceptance set is a singleton and only includes the status quo.

Proof: First, we show that the social acceptance set is a singleton. By contradiction, suppose that

the social acceptance set is an interval: A(r) = [z,Z] C [if,,45]. Since the median and the chair
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propose their preferred policy in the social acceptance set, the median proposes z, while the chair
proposes Z. Suppose first that ¢} > ¢ > x. In this case, it is immediate that the chair rejects z. In
fact,
—Acliy =) < =plic = A =71 = p)(iz —z)Ac — (1 =) (1 = p)(ic — T)Ae.

This contradicts the hypothesis that the social acceptance set is an interval. Suppose instead
that iy, < ¢ < 7. In this case, the median would not find acceptable to vote for z. By step 1,
members n < m would also reject this proposal, reaching again a contradiction. After showing that
T =z = i, = i., we now show that the social acceptance set coincides with ¢q. By contradiction,
sSuppose q # i, = i.. It is immediate to verify that either the chair or the median would find it

profitable to reject the policy in the acceptance set, thus reaching a contradiction. H

2.2 Proof of Proposition 1

By step 1 in the proof of lemma 1, we have i, = min{:}, max{A,,}} and ¢,, = max{i},, min{A.}}.
To characterize the equilibrium, we need to distinguish different cases, depending on the status quo
location. First suppose ¢ € [i},,i%]. By lemma 1, both m and ¢ propose ¢ and no policy change is
feasible.

Second, assume that ¢ > 4% > 4% . Also suppose that the status quo is not too high (in a
manner to be made precise below). As shown in step 1, when ¢ > ¥ and i, iy € [i),,7/] the

median’s acceptance set is A, (r) = [z,,, Ty] where

Tm = pq+y(1—=p)im+ (1 —7)(1—-p)ic, (46)
o Z:n (1 - )\m)pq . 1- )\m 1- >\m .
T =N N i