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,And, credibility is the name of the game. “
Hans Tietmeyer, President of the Deutsche Bundesbank, (1999).
I Introduction

Most modes of monetary policy view the policy maker as a single decison maker. In some
cases this is reasonable; many central banks are dominated by their chairmen. However, monetary
palicy is often made by a group. As Blinder (1997) comments, ,, Thisingtitutiond ,,detail“ may — and
probably does— have important behavioral consequences (page 16)." The intent of this paper is to
provide aframework for andysng sysematic inflation and reputation building when monetary policy is
made by acommittee.

| suppose policy makers come in two types. The fird is opportunistic and wants to expand
output or improve the government’s fisca Situation by producing higher than expected inflation. The
second is hard-nosed or non-opportunistic and refuses to succumb to the temptations of surprise
inflation. A policy maker’ stypeis his private information, and can only be sgnaled through the policy
maker's behaviour. Opportunigtic centrd bankers may be temporarily deterred from supporting
inflationary policies by an incentive to build a reputation for being tough on inflation.

| ask how the reputation of a group of policy makers is related to the characteritics of its
individua members, and whether individuas have more or less incentive to gain a reputation for being
hard nosed when they are part of agroup. | show that there can be more or less reputation building
when monetary policy is made by agroup, rather than by the chairman aone. The vaue of areputation

declines, but so does a committee member’ s payoff to voting individudly for inflation when decisons

There appears to be little economic research analysing collective reputations. An interesting
recent exception is Tirole' s (1996) mode of corruption in groups with atomistic members.



are made by the group as awhole.

The paper provides a framework for asking how the inditutiond festures of centrd banks
influence the incentive of policymaking groupsto gain credibility for inflationary toughness. For example,
how does the qudity of information the public has about individud members of the group affect the
equilibrium behaviour of the group? Some central banks publish individua committee members votes,
others do not. | demondtrate that not publishing the votes makes reputation building less attractive.
Inflation is higher and socid welfareislower.

Some centrd banks may face more externd pressure to be inflationary. This may lead to
compromise inflation being higher than it otherwise would when there is dissension in the policy making
committee. | show this can increase or decrease both an opportunistic policy maker’ sincentive to gain
areputation and socid welfare. In some countries, more of an effort may be made to populate central
banks with inflation-averse members. | show this has an ambiguous effect on reputation building, but
improves socid welfare. The culture of some central banks may |ead to more importance being atached
to the opinions of policy makers who have been in office longer. | show that this effect increases policy
makers incentives to gain areputation.

My basdline modd isinhabited by policy makers serving two-period-long overlgpping terms.

The policy makers come in two types. This firs wants to inflate. This is because with fixed nomind
wage contracts and an outstanding stock of nomina government debt, an unanticipated increase in the
money supply lowers red wages and improves the government’ sfiscd gtuation. If the natura rate of
employment is below the socidly optima rate or lump-sum taxes are infeasible and feasible taxes are
auffidently digtortionary or costly to administer and comply with, it improves welfare as well.

Unfortunately, the central bank cannot systematicaly fool the public and this leads to an inflation bias
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without socid gain. Thisis thefamiliar time-inconsstency problem of Kydland and Prescott (1977) and
Calvo (1978). The existence of the firdt type of central banker may be one reason why inflation has
been sub-optimally high in many countries during the post-World-War-11 period.?

The second type of centra banker might be interpreted as non-opportunistic. McCalum
(1995) suggests that some central bankers may recognise the futility of opportunistic behaviour and
smply refrain from it. An dternative interpretetion is thet some centra bankers prize price gahility above
dl d<e. Blinder (1997) suggeststhat centrd bankers are inherently inflation averse, saying, ,,... the noun
‘central banker’ practicdly cries out for the adjective ‘conservative (page 14)." The existence of
central bankers such as Paul Volcker and Hans Tietmeyer, as well as the recent low inflation in many
industridised countries, suggests that not al centra bankers are opportunistic.

If an opportunitic central banker does not vote for inflation in hisfirg period in office, then this
increases the private sector’ s belief that he is not opportunistic. This decreases future expectations of
inflation, making future inflationary surprises less codtly. Thus, opportunistic policy makers may
masguerade as non-opportunistic policy makers during their first term in office to increase the benefit

of inflation during their second term.

“Fear of such centra bankers has recently led some industriaised countries to adopt inflation
targets. (See Bernanke, et. a. (1999) for a description.) In the United Kingdom, for example, the
Monetary Policy Committee must meet a 2-1/2 percent inflation target. This does not solve the time
incongstency problem, however, as the Chancdllor can change the target whenever he wants. As
McCdlum (1995) points out, inflation targeting or any other monetary policy contract merely shiftsthe



time-incongstency problem from the central bank to the enforcing government.
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Models of individua reputation building have been used before to anayse monetary palicy.
Barro and Gordon (1983b) analyse monetary policy as a repeated game. One outcome is that the
central banker does not inflate and the private sector does not expect inflation as long as no one has
deviated from this behaviour in the past. A deviation, however, results in the centra bank inflating
forever after and the private sector expecting this. The modd here is more smilar to Backus and
Driffill’s (1985a,b) adaptation of Kreps and Wilson's (1982a) model of reputation and to Vickers
(1986). There, asingle grategic policy maker sgnds he is tough on inflation by acting as a hard-nosed
type o that he can later exploit his enhanced reputation. One troubling aspect of these three papers
isthat the private sector is not assumed to have rationa expectations. Instead, the expectations of
atomidgtic private-sector agents are viewed as discretionary actions that can be coordinated in mixed or
»punishment” strategies. None of the above papers considers policy making by a group.

In section |, the basic modd is described and it is shown how various festures of the
environment affect equilibrium inflation and wedfare. In Section 11, | compare decison making in
committees with monalithic decison making; | look at the effect of not publishing committee members
votes, | consder the effect of amore hierarchical Sructure on the outcome. Section 1V is the condusion.
IT A Model of Reputation Building in Groups
1IA The Setup

The underlying macroeconomic framework is avariant of Barro and Gordon (1983a).2 Socid
welfare lossisincreasing in squared deviations of inflation from its optimd rate of zero and decreasing

in unanticipated inflation. Inflation is codly for severa reasons. It leads to shoe-lesther and menu codts;

3Sibert (1999) uses the framework to analyse some of the festures of the European Central
Bank (ECB).
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it makes the currency an inconvenient unit of account; it may cause an undesirable redistribution of
income; it distorts capita taxes. Unanticipated inflation may be beneficia to society for two reasons.
Firg, if thereis nomind wage contracting and the real wage istoo high to clear the labour market, it
increases employment and output. Second, with an outstanding stock of nomind public detat, it improves

the fiscal gtuation and reduces the need for digtortionary or costly taxes. Within-period socid welfare

L=g(p)+cp*, gP)°p’/2-cp,
lossiswritten as
where p isinflation, p© isthe private sector’ s subjective expectation of inflation, and 2¢ isthe weight
society places on output loss relative to inflation varigbility. The parameter ¢ playsno role hereand is
set equal to one.

Monetary policy is made by acommittee of memberswith overlapping terms. Timeis discrete
and gretchesinfinitdy far into the future. Choosing the smplest scenario, | suppose the committee has
two members and eech member serves for two periods. Thus, in any period thereis anew policy maker
who has just taken office and an old policy maker serving hislast period.

There are two types of policy makers. Thefird is non-opportunistic and aways votes for zero
inflation. The second type wants to minimise socid welfare loss. One might imagine various names for
the two types; following Margaret Thatcher, Backus and Diriffill (19853) cdl them ,,hard nosed* and
»wet“. | adopt the more recent avian terminology of the British press and refer to them as,,hawks* and

,doves', respectively. A fraction r T ]0,1[of policy makers are hawks and a policy maker’stypeis his
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private information. Hawks are denoted by # and doves by d.* | initidly suppose that votes are

published.

Denote the policy maker who tekes office a time ¢ by ¢, . At the beginning of period ¢, the
private sector formsits expectation of inflation, p{ , and then g, , and g, chooseinflation. The private

sector’ s subjective expectation of inflation is the conditiona Statistica expectation. The centrd bank

takes expectations as given. Opportunistic policy makers optimise solely over their term in office.

% assumethet r and the rest of the structure of the model are common knowledge.
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Suppose there were a single opportunistic policy maker. If he held office for only one period,
he would minimise socid welfare loss. Minimising equation (1), teking p© as given, he would choose
inflation to be one. Thisis not necessarily true when his tenure lagts two periods. In his second period
in office, he would choose inflation to be one® But, in period one he might choose zero inflation to
increase the private sector’s belief that he might be a hawk. By srengthening this belief, he would
increase the benefit of inflating in period two.

With two policy makers, each will vote for inflation of either one or zero.® If both prefer the
same policy, that policy isimplemented. If one policy maker prefers zero and one policy maker prefers
one, then some compromise inflation rate, a , isimplemented, wherea 1 ]0,1[. One possibility isthat
thisrate might be V2 -- haf theinflation the dissenting dove wants. Or, because the payoff is nonlinear,
it might be the rate that gives the opposing dove haf the benefit from inflation he wants. Then, a =a *,

where g(a*)=g(1)/2=1/4. In Section 1B, | congder the effect of the choice of a on expected

>Assuming L (in equation (1)) is linear in unanticipated inflation smplifies matters by ensuring
policy makers have a dominant strategy in their second period in office.

®No one can credibly daim they want anything else. Thus, votes must be for inflation of zero or
one.
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inflation and welfareand in Section 111C, | dlow the senior policy maker’ svoteto carry greater weight.

Congder the scenario beginning in period . The retiring policy maker votes for zero inflation
if heisahawk and for inflation of oneif heisadove The new policy maker votes for zero inflation if
he is ahawk and solves a two-period problem by backwards recurson if heisadove. The solutionis
the probability he does not vote for inflation in period z. | refer to this probability as his strategy and |
dlow mixed strategies, where the probability is between zero and one.”’

If the policy maker taking office & ¢ isadove, he knows he will vote for inflation in period +1.
Expected socid welfare lossin #+1 depends on the likelihood ., is a dove and the conjectured
probability thet q,., votesfor inflation in period #+1 if heisadove. Thus, | must specify how g, and
the private sector believe the actionsof o, affect the strategy of g, , if heisadove.

Following Prescott and Townsend (1980), | restrict attention to equilibriain minimd Sate or
memorylessMarkov drategies. That is, | suppose that the strategy of adove who has just taken office
isatime-invariant function of the senior policy maker’'s type. This variable summarises the current
economic environment for the dove. While it is not known to the private sector, it is reveded to the
dove when the two policy makers choose inflation; there is no incentive for the senior policy maker to
misrepresent his type to hisjunior colleague. Thus, | suppose that the private sector and g, conjecture
that if thetime-7+1 policy maker isadove, then the probability he doesnot vote for inflation in period

t+lisgivenby f 7, wherej is g, 'stype?®

’Kreps (1990) admits that the use of mixed strategies is , troubling to much of the laity*; he
suggests we might think of them as an artifice of acoarse mode of redity. In the real world, a policy
maker’ s vote depends on many details known to himsalf, but unknown to other players, and not built
into the modd.

8The Markov restriction rules out repeated-game equilibria where past strategies influence
current play — not because they influence the state of the economy — but solely because players believe
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Let p denotethe private sector’s beginning of period #+1 probability assessment that the policy
maker who took office a time ¢ is ahawk. Then, the private sector’ sand q, s expectation of inflation

inperiod t+1is

that past strategies matter. See Maskin and Tirole (1988) for a discussion of the relative merits of
Markov and repeated-game equilibria
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pipf" f)=

(probabilityq, is adoveand q,., is either a hawk or a dove

who does not vote for inflation at t) xa
+(probability q, is a hawk and q,., is a dovewho votes for inflation at t) xa

+(probability q, is a dove and q,., is dove who votes for inflation at t) x 1 =
(I-p)[v +(1-1 )f " Ja+pd-r )1-F" Ja+(-p)l-r )1-f")=

CE")-AF" 7 )p,

A" £ ):=Ct*)-(1-r )(1-f" Ja>0

C?)=[r+(-r)f" Ja+(-r )(I-f).
where the functions 4 and C are defined by
Thefunction 4 measures the decrease in time-#+1 expected inflation resulting from an increase

inthe private sector’ s belief thatq, isahawk. If it is believed more likely that q,., will vote for zero
inflationif g, isahawk or for inflation of oneif g, isadove, then the size of this decrease rises. Thus,
A isanincressing function of f " and adecreasing function of f ¢ .

The private sector updatesits beliefswith Bayes rule. Thus,
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P ) ————otherwise,

where f - denotes the probability g, votesfor zeroinflation a time if heisadove,

By equation (4), if thetime-¢ policy maker does not vote for zero inflation, heisreveded asa
dove. If g, votesfor zero inflation at time ¢, the likelihood the private sector attaches to his being a
hawk is decreasing in the probability he votes for inflation in hisfirgt period in office, if heisadove. If
dovesrarely vote for inflation ther first period in office, then observing the junior policy maker vote for
zero inflation does little to change the private sector’ s priors. If doves dmost aways vote for inflation
in their firgt period in office and ajunior policy maker does not, then the private sector will conclude it
islikey heisahawk. In the polar cases, if doves never vote for inflation their firgt period in office, then
observing zero inflation has no effect on the public's priors. If doves dways vote for inflation and a

policy maker does not, the public will infer heis ahawk.

Prob(q,.,is a hawk or a dove who does not vote for inflation) x g(a )
+ Prob(q,.,is a dove who votes for inflation) x g(1) +p° (p.f "E)
:F(f d*)+pe(p,f h*,f d*)

where F(E " ):=[r +(1-v )f " Jg(a)+(1-r )(I1-f* )g(l).
By equation (1), if thetime-7 policy maker isadove, his expected lossin period t+1is
Thefunction 7 does not depend on theactionsof ¢, . A dove' s sole benefit from voting for zero

inflation hisfirst period in office is lower expected inflation his second period in office.
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Leti beq, ,'stypeand p* beexpected inflation a time ¢. Time-¢ inflationary expectationsare

inplacewhen g, ,and ¢, vote; hence, they treat them as a congtant. If the time-# policy maker isa

Prob(hevotes for noinflation) x g(0)+ Prob(he votes for inflation)g(a ) +p*
if q,..is a hawk
Prob(he votes for no inflation) x g(a ) + Prob(he votes for inflation) x g(1) +p*

if q..is adove.

(1-f)g(a)+pif i=h

]
_
\ fg(a)+(1-f )g()+p°ifi=d.

dove, then by equation (1), his expected welfare lossin period 7 is

Policy makers and society have the same discount factor d T ]0,1[. Then, by equations (1) and

i fdpe@® )f" 87 )+1-f )[g(a)+dp@f " f")]ifi=h

|
=i

i flg(a)+dp Pt )f " § )] +(1- )[g()+dpe0f " F)]if i=d,
(4) - (6),if q, isadove, histime-¢ expected discounted socid welfare lossis

where variablesthat q, treats as constants are ignored.

Proposition 1. A solution to the policy maker’s problem is a pair {f ",f ¢} such that
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13
-g(a)-dd(t " £ )P’ )2t =y 0 andf”

feh b =1}
13
g(a)-g()-dat " £ )PA* )* | =y0andt*

feh 4 -r )

Proof. See the Appendix.

Theintuition behind the policy maker's problem is as follows. Current inflationary expectations
are dready in place and are unaffected by his actions. Thus, if he increases the likelihood thet he will
vote for no inflation, within-period inflation is more likely to be further below its optima level than it
otherwise would. Expected future welfare rises, however, as expected inflation fdls if he actudly votes
for zero inflation. The latter effect is dampened, but not reversed, as the increased probability of voting
for zero inflation causes actualy voting for zero inflation to be a poorer sgnd of being a hawk. Thus,
in deciding whether or nat to increase his probaility of voting for zero inflation, the time-¢ policy maker
trades off a current expected cost against an expected future benefit.

As either the discount factor or the prior probability a policy maker is ahawk rises, the future
expected benefit becomes rdatively more important. The effect of d isobvious that of r islessso.
If adove votesfor inflation in hisfirg period in office, heis reveded to be a dove no matter what prior
beliefs are. But, if he does not vote for inflation, the likelihood the private sector attaches to his being
ahawk isincreasing in the private sector’s prior belief that he is a hawk. Hence, the current cost to
voting for inflation is unaffected by r and the expected future benefit isincreasingin r .

If d isaufficently smdl, then adove who takes office a time ¢ dways votes for inflation at 7.

If dand r are sufficiently close to one, then for some values of a and some strategies of the time-r+1
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agents, he never votes for inflation a ¢. Both d and r must be sufficiently large because having a
reputation is only important if the policy maker cares about the future and caring about the future is only
important if refraining from inflation has a sufficiently large effect on the policy maker’ s reputation.

If the above sets of conditions are not satisfied, the policy maker follows amixed strategy. He
votes for zero inflation with some probability strictly grester than zero and strictly less than one.

Equilibrium requires that the conjectures of the time-# policy maker and the private sector are
consistent. Thus, f “=f *, i = h,d. | have thefollowing definition.

Definition 1. A sequential Nash equilibrium with Bayesian updating is a pair {f ", }

130

~g(a)-d(t" £ )Pt" )7t = Yo andt '}
b 1)

120 ]

g(a)-g(l)-dad" £ )P *)’t =y0andf ‘i1 [0,1]y

e 4 -r ]

such that’

IIB Properties of the Equilibrium
In this section, | show that an equilibrium exists and andyse its properties.

Proposition 2. A unique equilibrium exists.

Sequentid in the sense of Prescott and Townsend (1980).



16

Proof. See the Appendix.

The equilibrium depends on the state of the world because the current loss to a opportunistic
policy maker of voting for zero inflation depends on whether the senior policy isahawk or dove. Only
when compromise inflation equals a* and a dissenting dove gets haf his desred gain from inflation
(g(a*)= g(1)/2)isthisuntrue.

In principle, one may have doves voting for zero inflation ther first period in office without
assuming hawks exist. The equilibrium drategies are that firs-period policy makers do not vote for
inflation and the private sector beievesthey do not vote for inflation aslong as no one has deviated from
these drategiesin the past. However, if any player deviatesfrom this, al players play non-cooperatively
from then on. Thus, policy makersin therr first period in office act like hawks because they are afrad
they will be punished by the new policy maker next period if they do not.*° Thistype of equilibriumis
described in Crémer’s (1986) model of organisations with overlapping generations of workers. It isless
atractive here asit requires an unredistic amount of coordination among members of the private sector.

| now consder the effects of the exogenous variables on equilibrium inflation and welfare.
Proposition 3. Suppose the junior policy maker is a dove. An increase in the discount

factor, 4, increases the likelihood he will vote for zero inflation. If the discount factor
is sufficiently small, doves always vote for inflation. If compromise inflation, a, is not

too small and r°d is sufficiently close to one, doves never vote for inflation their first

°The history-dependent equilibrium in this repested game violates my assumption that
equilibrium drategies are Markov.
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period in office.
Proof. See the Appendix.

Thusif d is sufficiently smdl, there is a separating equilibrium where doves aways vote for
inflation their first period in office and hawks never do. Ifr °d is sufficiently dloseto oneand a is not
too smdl, thereis a pooling equilibrium where no policy maker votes for inflation in hisfirst period in
office. Compromise inflation cannot be too smal becauise this makes the current cost to not voting for
inflation too largeif the senior policy maker isadove.

For other vaues of the parameters there are semi-separating equilibriawhere hawks never vote
for infletion in their firgt period in office and doves randomise between vating for inflation and not voting
for inflation. Asan example, suppose a = 1/2 . Then d £ 1/4 ensures doves aways vote for inflation
and r °d 3 3/4 ensuresjunior policy makers never vote for inflation.

Congder anincreasein r . This might result from a deliberate attempt by society to appoint
conservative centra bankers. The higher isr , the greater the likelihood the private sector attaches to
the junior time-¢ policy maker being ahawk if they observe him vote for zero inflation at time ¢. Thus,
it might seem that the probability an opportunigtic junior policy meker votes for zero inflation should be
increasingin r . Surprisingly, thisis not the case; however, anincreasein r must improve wefare™
Proposition 4. An increase in the fraction of the population made up by hawks, v, has an

ambiguous effect on the probability an opportunistic junior policy maker votes for

"The central bank has no stabilisation role here. Rogoff (1985) points out thet if the central
bank has such arole, more conservative central bankers may not improve matters.
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inflation and increases expected welfare.
Proof. The first result is demonstrated in Figure 1; the proof of the second is found in
the Appendix.

Figurs 1. Probability the Junler Policy Maker Vates far Zare Inflation

0.3

N

) \

N4 \
/ \

0.D5 / \

Figure 1 showstheimpact of r whend = .8anda = a*. Inthiscase, f " =f “. The intuition
isasfollows Anincreasein r raisesthe belief that g, isahawk if he votesfor zero inflation a ¢, but

it has an ambiguous effect on the fal in expected inflation associated with this change in perception. To

seethis, suppose it were known that .., will votefor inflation. Then, anincreasein p — the likelihood
that q, isahawk —increases the likelihood time-z+1 inflation will be a, rather than one. If it were
known that q,., will not vote for inflation, anincreasein p increases the probability time-z+1 inflation

will be zero, rather than a. This benefit will be smaler than the previous oneif a islessthan one half.

Arisinr increases thelikeihoodq,., will not vote for inflation, and thus it can lower the decreasein

expected inflation associated with theincreasein p.

If this occurs, it is possible for therisein r to cause the probability an opportunisticq, votes for
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inflation to rise. However, the effect on wefare is unambiguous. The direct effect on inflation of adedine

the percentage of policy makers who are opportunistic causes expected socia welfare loss to decline.

| now consider a change in the compromise leve of inflation, a. Thismight be the result of a

vociferous press or government which puts pressure on the central bank to inflate.

Proposition 5. If the junior policy maker is a dove, then an increase in a causes the

probability he votes for zero inflation to fall (rise) if the senior policy maker is a hawk

(dove). An increase in a can raise or lower social welfare.

Proof. See the Appendix for the proof of the first part of the proposition. Figure 2

demonstrates the second part.

An increase in compromise inflation increases the junior policy maker's benefit to voting for

Flgure 2. The Expected Cost of Inflation
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Surprisingly, Figure
2 (drawn for the
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r =.5) shows that the declinein the likelihood that a junior policy maker votes for inflation when the

senior policy maker is adove can be large enough that an increase in compromise inflation can increase

wdfare
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III Reputation and the Characteristics of Central Banks
In this section, | analyse how some characteristics of central banks affect the incentive to build
areputation, and hence, inflation and welfare.
1114 Committees vs. Monolithic Decision Making

Centrd banks in countries such as the US, New Zedland, the Netherlands, and Itdy are
dominated by the chairman. Pdlicy is effectivdly made by asngleindividud. Thisisnat truein Jgpan and
isunlikely to be true for the European Centrad Bank (ECB). In this section | compare the outcomes
when policy is made by a chairman and when policy is made by a committee.

Suppose that instead of a committee, policy is made by a non-overlapping sequence of two
period-lived decison makers. A opportunistic policy maker who takes office in period ¢ solves atwo-
period problem by backward recursion.

In period 7+1, expected inflation is one if he chooses inflation in period ¢ and 7- P(f ) if he
does not, wheref isthe probability he chooses inflation in period ¢ and P is as defined in equation (4).

N

i g()+1ifp,NEO
|
Lt+1:.i.
% g(1) +1- P(f ) otherwise.

Thus, his expected lossin period r+1is

_=(1-f )g()-tdP(f ),
By equations (1) and (10), his discounted expected lossin period ¢ is

where variables the policy maker treats as constants are ignored.
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Differentiating equation (11) and employing P(f )+f P¢f )=P(f )’, which follows from

1a =00
—g(l)-dP(t F{ =y0andt | 1 [0,1].
feh 4 1 b
equation (4), yieds the complementary dackness conditions.
Proposition 6. There exists a unique f such that equation (12) is satisfied. If d £-g(1),
thenf =0, ifdr’3 -g(l), thenf = 1.
Proof. See the Appendix.

Theintuition issSmilar to that behind the result in Proposition 2.

Proposition 7. If the discount factor is sufficiently small, policy making by committee
produces no higher inflation than and is at least as good as policy making by a single
decision maker. If the discount factor and the prior belief that policy makers are hawks
are both sufficiently close to one and a is sufficiently close to a*, a single policy maker
produces no higher inflation than and is at least as good as policy making by committee.
Proof. See the Appendix.

When decision making is done by committee, a vote by thetime-7 policy maker to inflate has
only a patid effect on inflation. Thus, the output gain is less than if he could unilateraly decide on
inflation equd to one. Therefore, inflating produces less short-term gain and this tends to lower the
incentive of the policy maker to vote for inflation. However, if he votesto inflate, it has less of an effect
on next-period’ s expectation of inflation. Thus, gaining areputation islessimportant. Thislong-term gain
tends to increase the incentive of the policy makers to vote for inflation. The latter effect is more

important when the discount rate is high and when the prior belief the policy maker isahawk is high.
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Asan example, suppose a = 0.5. Then if d < 0.25, doves dways vote for inflation in both
regimes. If 0.25 < d < 0.5, doves dways vote for inflation when they are the sole policy maker, but they
do not dways vote for inflation when they are part of acommittee. If d > 0.75/r 2, then doves never
vote for inflation in their first period in officein dther regime. If 0.5/r 2 < d < 0.75/r %, then doves never
vote for inflation if they are the sole policy maker. But, they sometimes do if they are part of a
committee.

IIIB Equilibrium when votes are published with a lag

The Bank of England, the Bank of Japan and the US Federa Reserve publish the votes of
individud members. The ECB, however, does not plan to publish the votes of its members until 17 years
have passed.

In this section | suppose society consders the experiment of not publishing the votes of
committee members urtil after their retirement™. Asasimple example, | suppose that the time-z votes
are not published until after the time-#+1 inflation decison is made. Thus, when the private sector is
forming its expectation of time-#+1 inflation, they know time-¢ inflation and al votes deted time-z-1 and
earlier. Thus, it knows how the policy maker who took officein period 7-1 voted at time ¢-1. | also
assumea =a * 2, Thus, the probebility thet dovish junior policy mekers taking office other than &t time
¢ vote for inflation does not depend on the senior policy maker’ stype.

There are three possible states of theworld a time ¢. First, the policy maker who took office

atime ¢ - I may beadove and may have reveded this by voting for inflation a ¢ - 7. Cal thistype of

12Policy makers do not attempt to influence outcomes after their retirement.

Bt is oraight forward to show the results in this section hold for

Install Equation Editor and double-
click hereto view equation. , but the notation is messy.
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time-z - 1 policy maker d*. Second, the policy maker who took office @ time ¢ - 7 may be adove, but
may not have voted for inflation at ¢ - 1 ; thistypeiscdled d. Findly, the policy maker may betype 4.
If thetime- £ - / policy maker istype d *, then not publishing the time-7 vote does not matter; the actions
of the policy maker who takes office a time ¢ are revealed.

Now consider the casewhere g, , doesnot vote for inflation at time £ - /. If time-¢ inflationis
one, then it isreveded that the time-¢ policy maker isadove. The actions of future policy makers will
be unchanged by the one-time experiment and thisis known by both the private sector and g, . Thus,
time-+1 expected inflationis p (0,f ,f ) (where thefunction p* isdefined in equation (2)). If time-¢
inflation is zero, then it is known that the time-¢ policy maker voted for zero inflation and time-r+1
expected infldionis p* (P(f | ).f ,f ), where f ! isthe probability g, votesfor zero inflation at time ¢
if heisadoveand g, ,istypei = d, k.

If inflation at time ¢ isa* and g, , istype# or d, then the public does not know whether g, , or
q. Vvoted for inflation. There are three possible scenarios: firdt, q, istype & andq,, istype d;
second; q, istyped and voted for zero inflation andq, , istype d; third,q, istype d and voted for

inflaionandgq, , istype/. Thus, usng equation (4), the public believesthet ¢, istype # with probability
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Prob(q,is h,q,,is d|q,,is not d*)/[Prob(q,is h,
q.:isd |q,is not d*)+ Prob(q, is d and voted
Jor zeroinflation,q, ,is d |q,., is not d*)
+Prob(q, is d and voted for inflation,q,_,is h|q ., is not d*)]
=1 Prob(q,is d |q,is not d*)/[ r Prob(q, ,is d |q,., is not d*)
+(1-1 )f ! Prob(q,.,is d|q.., is not d*)+
(1-1 )(1-f")Prob(q,.is h|q..is notd*)] =t /[t +(1-1 )x]= P(x),
I-f! r

x=xE/ f)of i —t——.
Tt ==y

where

The notational dependence of x on ¢ is suppressed.
Proceeding asin Section |1 and using the definitionsof g and a*, g, 's expected lossin period

tis
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U fidpeE ) f )+ !)[dpPxE ! ) Ff)-1/4]if i=h
0
=i
% £ rdpe Pt £ 88 )14 +(1-F)[dpe0F f )-1/2]if i=d
where the time- ¢ - 7 policy maker is type i and variables the policy maker treats as congstants are

ignored.

Proposition 8. In a sequential equilibrium where votes are not published at time t, time-t

u i
é—dA*%l P" ) - P(X)[f +(x-f)P(x)] g = {70andff_{ i /01] y
b

I
I
1
{ £

strategies aref, =1 ifi = d* andf, Zfi ifi = h,d, where

1 dd*Pf)
X

! u L
; [t Perx-t7t =Y 0anat V1 017 Y,
1 b
|

where4*=A*(f ,f ) and A* isA4 evaluated a a =a *.
Proof. See the Appendix.

It is now shown that not publishing the votesis inflationary.

Proposition 9. Suppose the time-t policy maker is a dove. Not publishing the votes at time
t increases the likelihood he votes for inflation.

Proof. See the Appendix.
To seetheintuition, first suppose g, isahawk. If thetime-¢ policy maker does not vote for

inflation, heis reveded to have acted as a hawk would, whether or not votes or published. If he votes
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for inflation, he is reveded to be adove if votes are published. If votes are not published, the public
remains uncertain about his type. This tends to make the cost of voting for inflation lower when votes

are not published. Now suppose g, , isadove, but thisis not known with certainty. If thetime-# policy

maker votes for inflation, heis revealed to be a dove, whether or not votes are published. If he does
not vote for inflation, heis reveded to have acted as a hawk would if votes are published. If votes are
not published, the public remains uncertain about his action. This tends to make the benefit to not voting
for inflation lower when votes are not published.

Proposition 10. Not publishing the votes lowers expected welfare.

Proof. See the Appendix.

Not publishing the votes does not affect time-7+1 expected welfare. On average, the private
sector continues to guess inflation correctly and the actions of the time-#+1 policy makers are
unchanged. However, average inflation in period ¢ rises.
1IIC. Inflation when the bank is hierarchical

It may be unreasonable to suppose that dl policy makers have equd weight in voting. New
policy makers may be less sure of themsalves or the central bank’s culture may give more weight to
senior policy makers. In this section, | look at the effect of giving the senior policy maker’s vote more
importance. Formdly, if both policy mekers vote for the same palicy, that policy isenacted. If the senior
policy maker votesfor inflation andthe junior policy maker does nat, inflation of a + eisenacted. If the
junior policy maker votes for inflation and the senior policy maker does nat, apolicy of a - e is enacted.

Proceeding as in Section 11, a sequentia Nash equilibrium with Bayesan updating is a par

{f"f} suchthat
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130

GLE" 17 )0 -g(a-e)-d 4.(f "1 )PH" ) | = {0 andf’

e 4o

[ 1
GLE"F9)0 gate)-gl)-d 4" £ )P )t =y0andt i1 [0,1]3,
! !
|

1£h
where g4o(f"f¢):=

[r+(1-r )f ‘Ja+e)+(l-r )(1-t)-(I-1 )(1-f")(a-e).

Supposethat initidly a = a *. Then consder an experiment where the senior policy maker is
given dightly more weight. If doves vote for inflation therr firgt period in office with probability zero or
one, there is no effect. But, if they have amixed strategy, the probability of voting for inflation declines,
Proposition 11. A small increase in the importance of the senior policy maker causes the
probability that a dove votes for no inflation in his first period in office to rise and the
expected cost of inflation to fall.

Proof. See the Appendix.

Theintuition is straightforward. The cost of building a reputation declines because less weight
IS put on ajunior policy meker's vote for zero inflation. The benefit of building a reputation rises because
more weight is put on avote for inflation when the policy maker is senior. Thus, dovish junior policy
makers are less apt to vote for inflation ther first period in office,

Inflation is higher when the senior policy maker is adove and the junior policy maker does not
vote for inflation and lower when the senior policy maker isahawk and the junior policy maker votes
for inflation. However, the welfare cost of the higher inflation in the former case is outweighed by the

lower inflation in the latter case and the greater propensity of dovish junior policy makers to oppose
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inflation.
IV Conclusion

Macroeconomic analyses of central bank decison making typicaly treat the monetary authority
asasgngle entity. In redity, monetary policy istypicaly made by acommittee. Thus, the reputation of
the central bank is jointly determined with the reputations of theindividud commi-ttee members.
Indtitutiond rules affecting the way members interact and the observability of indi-vidua actions affect
members incentives to build reputations, and hence, inflation and welfare.

This paper attempits to build a sSmple modd of reputation building when monetary policy is
made by agroup. | usethe mode to analyse how some of the indtitutiona festures of centrd banks can

be expected to influence incentives to maintain a reputation, inflation, and welfare.
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Appendix

~g(a)-dp@f " f 7 )+dpPt )T )

+df psP(f )" F )Pef )if i=h

=)

i

!

:

i
1
N .I.

: o(@)-g()-dpe(08 " £ )+d pe (P 1f " 1)

!

!

f +df ps(P(f )f" F")PEE )ifi=d.

Proof of Proposition 1. Differentiating equation (7) yields

q ~g(a)-ddd " £ )PE Jifi=h

i
_ T
—
LI W g ae 2
T g@)-gl)-dat™ f° )Pt ) ifi=d.

By equation (2) and P(f) + f P (f ) = P(f )* (from equation (4)),

By equations (4) and (20), §° _/1f *> 0 ; hence the second-order conditions for minima are
satisfied and the right-hand-side of equation (20) is monotonic. A solution isthen apair {f “ ,f “} such
that the complementary dackness conditions (8) are satisfied.

Proof of Proposition 2. By equations (3), (4), and (9), apair /f " f ¢ } isan equilibrium iff
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N

Fi(yh’yd)::Gi_d . ZB(yh,yd)/yizll

i1 =g
= yOand y'i 1 [1,1]¥,

.

where B(y",y*):=(1-a )(1-y")+ay", y' =1 +(1-r )t i=hd

w

w

i
1

G":=-g(a)>0,G":=g(a)-g(1)>0.

A solution to (21) is afixed point of themappingW: /r , 1] ® /1] definedby W )", y*)

N

WOy =1 1ifJd 2By ')/ G2 1.

|
$ \/d r’B(y", v )/ G otherwise

Lo JAriBoy /G ET
i
|

= (W (", y )W (y", y*)), where
Wis a continuous mapping from a compact, convex st into itsalf; hence Brouwer’ s Theorem ensures

afixed point( y", ) which solves (21) exigts. Thisimplies an equilibrium exists.

Fi=dr’2B-ay' )y >0, =dri-a) y" >0

Fi=-dr’a/y"<0,Fi=dr’[2B+(I-a)y"]/ v >0,
Themappings F', i = h,d havethe following properties.
where the subscript i = 4,d denotes a partia derivative with respect to y'. This ensures D .=
FrF9- F' F¢>0. Therefore, the eguilibrium is unique.
Proof of Proposition 3. To showf ' isincreesingin d it issufficient toshow ' isincreesing in d.

With a corner solution, it is clearly (weekly) increasing. Otherwise, by (21) (with equdlity),
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D1y Ad=F,NF /d - F:1F /d,iNEj,i=h,d
1F Ad=-d°B/y",i=hd
D>0 and B> 0; hence by (24), the resuiit holdsif 7y < Fy" . Thisiis true by (23) and the
definition of B (in (21)).
Let G:={g(a)g(@a)-g)}. By (9), f"=f*=0 if d4(0,0P0 )£ min G ad
f"=f=1ifd4(0,0)P0 )’ 3 max GBy (3), 4(0,0)0=ra +(1-r )(I-a) andA4(1,1) = a. By (4),

P(0) =1and P(1) =r . Thisyiddstherest of the resuilt.

[0 (L-v )(I-F")+(L-v )[r +(I-v Jf'Ja’2+(1-t P (1-f)2

=[r(1-y")+ (-1 )y Ja?2+(1-1 )(1-y")/2.
Proof of Proposition 4. The expected cost of inflation is
Thisisdecreesingin r if )'Ar >0, i = h,d. By (21) and D > 0, thisis true iff £ F//1r
- FMF /T >0,iNEj,i = h,d . By (21), thisistrueiff y* f, <y’ F/, iNEj,i = h,d . By (21) and (23),
thisistrue.

Proof of Proposition 5. To establish thefirgt part of the proposition, it is sufficient to show theat "

DYy Mla=F 1F' Aa - F/1F Aa, jNEii=h.
isdecreasingin a and »“ isdecressingin a. By (21),

Substituting (23) and (27) into (26) yidlds

1F" Aa=-g¥a)+(1-y" -y )dr’/y"

1F' ffla =g¥a )+(1-y" -y dr’/ )"
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Dy’ /(dr?) 1y Ma=gta)y'-2d 1> B(I-y"-y')/ ¥, jNEi,i=h.d,

VhZ(]-a)ydf/yhz-i‘(]-a)yd+ZB, yi=a yhj/ydz-f—a yh-ZB.

Dy’ /dr’) 1y Ala=a’y' +(1-a )y -2<0
Dy" /(dr?) Ty Ma=(1-a)[(I-a)I-y")+(+a-a’)y' (2-a)] >0.

Subdtituting the definitionsof B, and g into (28) yields
Proof of Proposition 6. By (4) and (12),f =0ifd £ - g(1) andf = 1if dr *3 - g(1). Otherwise,
the left-hand Sde of (12) isadrictly increesing function of f, which takes agtrictly negative vdue & zero
and adrictly podtive vaue a one. Thisyiddsthe result.
Proof of Proposition 7. Thefunction 4 (esddfinedin (3))islinerina, A</aa=0,anda =1,
hence, A<1, al [0,1]. Letf?l [0,1]. Then,g(a)>g(l) ad continuity ensure
-g(a)-dA(f £ )P )Y <-gl)-dP(f ) for d sufficiently smal. Thus, by (9) and (12), f " >f .
Smilaly, f*>f. At a=a*, f"=f’. Equdion (4 adgl)=-172 ensure
-g(1)/2-dA(f | )P(f >-g(l)-dP(f )’ ford =r =1.Thisand continuity enaure f ' <f ,i = h,d
ford,r aufficently dosetooneanda sufficiently doseto a *.
Proof of Proposition 8. Differentiating (15), usng (4) and (14) yields (16) and (17). It is esslly
verified that §2_/1f "> 0,i=h,d.
Proof of Proposition 9. Theresult istrividly trueif the solution to (9) is one. Hence, supposeit is

not. When a =a *, an interior solution to (9) satifies



1/4-dA* P ) =0.

The left-hand Sides (LHS s) of (16) and (30) are strictly increasing inf  and f j’ , respectively. Thus,
f"£f if the LHS of (16), evaluated at f " =f *, where f * is the solution to (9) when a =a *, is
gregter than the LHS of (30), _f ‘T (0,1). By (14), thisistrue. The LHS of (17) is strictly increasing
inf ¢; hencel show the LHS of (17), evaluated at f ¢ =f *is greater than the LHS of (30), _f 1
(0,1) . Thisistrueif [P(x)/x] [f * P(x)+x-f*] £ P(f * )’ ,wherex isevduaed a f =f *. By (4),
thisistrueif f «* £ /r/(1-1 )]° +(x-f®/1-r ). Thisistrueif f *£r /1-r ). Thisistrueif f *=0.
If it is not, then by (3), (4), and (9), F(f *)=y+>+4d r’(1-2a*y*-4d r’(1-a* =0, where
y*:=r +(1-r f *. Thefundion F' reachesaminimum and isnegative & zero; hencef *£r /(1-r1 )
if F(r/(1-r ))3 0. Thisis true if /+2dr (1-2a*)-d(l-a* 3 (0. By the definitions of ¢ and
a*a*£1/2; hence thisistrue.
Proof of Proposition 10. E[g(p,.,)+pi.] = (I-v)[r +(-r f +r(1-f )] and, hence,
depends solely on the strategies of thetime-r+1 agents. £/g(p, ) +p;/ isincreasingin the likelihood
the time-t agent votes for inflation. Thus, expected welfare declines.

RN VS Vi VS VPR S Vo Vi Vo Vi

De - » - )
Te 1, Te fe 1 9fe 9T 1) 1) Te

where D, :=(T1FY/ 1" JTFE/ Ny )-(TFL/ 1y )TFY/TY")
Proof of Proposition 11. By (18), when it holds with equality

and y' isdefinedin (21).
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Ate=0anda =a*, (18) impliest "=f ‘=:f , y'=y'=:y, p'=p'=:P, p.=D, ad

TF" Ae=1F'Ae=gta*-d p’=-(1-a*+d p’).

TFL A Y = F'; . Differentiating (18) and evdudingate=0and a = a* yidds

W__ y[l-a*+dp]
fe dr’/(l-a®2-y)+a*y]

Substituting (23) and (32) into (31) yields

Thusf ' isincreesingin e.

1y _4d-a¥[a*y+(l-a¥(l-y)]+1 y
Te (I-a®)2-y)+a*y

Subgtituting (9) evduated a a = a* into (33) and (3) into the result yields

{r(l-v )d-f")@a-e)y+d-r ){[r +(-r )f‘Ja+e )
+(1-1 )(1-F9))2

[r(1-y')(a-e)y+(-r)y'(@a+e)+d-r )d-y")]2

Asin (25), the expected cost of infletion is

Differentiating (35), evduding & e = 0 and subdtituting in (34) yidds thet this codt is decreasing
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2v-r B*[(I-a%)(2-y)+a*y]

S[ra (1T (1= )J{A(1-a % a* y* (-2 %) (1 - )] + 1y <0.

2a*[(I-a*)(2-y*)+a*y]

(1-a % ){4(1-a%)[a* y* = (1-a¥(1- y)] + 1} <0

20*-D[(1-a%)2-y)+a*y]

-a*{dl-a)[a* y*+(l-a*)(l-y*)] +1}y*<0.
The LHS of (36) islinear in r ; hencethisistrue if
Using the definition of a*, it isessy to verify both of the LHSsin (37) are drictly increesingin y *. Thus,

37) holdsif it holdsat y*= 1. Thisistrue
(37) y
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Abstract

This paper looks at how the reputation of amonetary policy making committee
isjointly determined with the reputations of its individud members. | ask whether
individuas have more or lessincentive to gain a reputation for being tough on inflation
when they are part of agroup. | examine the effect of increased trangparency —in the
formof publishing the votes of individual members—on individuals incentives to gppear
hard nosed. | look at how other ingtitutiona features of centra banks affect the policy
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