Heterogeneity of Central Bankers and Inflationary Ressuré

Mauricio Bugarin * Fabia A. de Carvalhd
Iomec Sao Paulo Central Bank of Brazil and University of Brasilia
E-mail: bugarin@isp.edu.br E-mail: fabia.carvalho@bcb.gov.br
Abstract

This paper investigates the role of the degreeetérbgeneity of central bankers’ preferences
in the output-inflation tradeoff. It builds a gartteeoretic model of monetary policy with inflation
targets not set by the monetary authority and witbertainty about the preferences of the central
banker. Under reasonable assumptions, the modeisstihat in countries with greater dispersion in
the distribution of central bankers’ preferencesitas the case in a number of developing nations,
monetary policy has to be tougher to convince $poid the central banker's commitment to
controlling inflation. The model also shows thaflation targets have a role in anchoring
expectations even when the central banker highlyegaoutput expansions. The paper also presents
empirical evidence supporting the model’s results.
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1. Introduction
Since March 1990, when New Zealand became thedashtry to formally adopt an inflation
targeting regime, 24 additional countries have ewdxd this new approach to monetary po’ricy.

Conquering highly industrialized countries suchttes United Kingdom and Sweden, transition
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economies such as Poland and Hungary, and devglapimtries such as Brazil and Thailand,
the expansion of the inflation targeting monetagime has been impressive.

One fundamental characteristic of this monetaryimegis that inflation targets are
announced in advance to society. Therefore, ioflagéxpectations based on the announcements
and credibility about the central banker’'s abileypd willingness to deliver the publicized
inflation rate play a crucial role in the workingfthe system.

It has been standard in the theoretic literatur@ssume that inflation targets are set by the
monetary authority. However, analyzing inflatiomgeting (IT) countries’ monetary institutions,
one can easily check that in most cases the cdydardler does not have the autonomy to set the
inflation targets. Indeed, according to Mishkin échmidt-Hebbel (2001)’'s Table 2, only 5 out
of 19 IT countries allow their central bankersridépendently choose the inflation tardelis.the
United Kingdom, for instance, the target is seth®y Chancellor of the Exchequer. In Poland, the
target is set by the Monetary Policy Council, whidmsists of the President of the National Bank
of Poland and nine other members appointed in equabers by the President of the Republic,
the Sejm and the Senate of the Parliament. In Brazs also the Monetary Policy Council
(CMN), comprised of the Finance Minister, the Mteisof Budget and Planning and the Central
Bank’s governor, which decides on inflation targets

In some of these cases, the monetary authorityekeged the greatest influence in the
process of deciding the target. However, thereidemce that the other parties also play a role in
the process, especially in times of political tulmd@he mere existence of an institutional

framework that enforces mutual understanding ampoigntially conflicting members of the

2 |n fact, that study appoints Poland as a coumtrwhich the Central Bank sets the target indepethdemhich is
not formally the case according to Horska, 200%r&fore, the study appoints 6 rather than 5 camtgith Central
Bank’s goal autonomy. Moreover, only 7 out of tfe @untries listed in footnote 1 allow their cehtvankers to
independently set the inflation targets.



government implies that the standard assumptiondéiatral bankers set inflation targets may
leave behind important dynamics in monetary pohoydels. In order to better understand the
monetary equilibrium when the central banker doesset inflation targets, the present study
extends the models of Vickers (1986) and Cukierraad Liviatan (1991) by introducing
exogenously determined inflation targets and nguireng that any type of central banker achieve
the exact target. These assumptions allow us ttyzmn#he importance of inflation targets and
credibility to the formation of inflation expectatis when society has imperfect information
about the central banker’s characteristics.

The most important result of the model is that, amgkasonable assumptions about the
discount factor § = 1/2), a higher dispersion in central bankers’ @refices causes a strong-type
central banker to be tougher on its delivered fitftarates so as to signal his type to society. In
other words, in countries where different typesefitral bankers have very distinct preferences
for monetary policy, disinflation policies will beostlier. If one believes that developing
countries tend to be more heterogeneous, then tuelnexplains why strong central bankers in
those countries need to adopt very tight monetaticips in order to maintain credibility, as it
seems to be the case, for instance, in recentl|Bramonetary policy history.

The model also shows that the exogenous inflatogets and target ranges have a role in
anchoring expectations even when the central bamkeigreater preference for output expansion.
Expectations will typically be higher than the aamof the target, but the upper target range has
an important role to build on credibility.

The role of inflation expectations in short-run muit variations has been widely studied
since the seminal works of Kydland and Prescot? {J@nd Barro and Gordon (1983a,b). With

the advent of the economics of information, severaldels have analyzed the effects of



asymmetric information on the outcome of the maryepmlicy game played between the central
bank and society.

Canzoneri (1985) presents an infinite repeated gaehgeen society and a central bank.
At each period, society first sets inflation expectations, and ttentral banker next chooses
inflation. However, realized real inflation in pedit is affected by a stochastic component to
money demand} = ¢ + & The model focuses amperfectasymmetric information om}: the
central banker observesbefore choosing inflation but society only obserdeat the end of the
period. Because society does not distinguish betveeand &, the central banker can create
unexpected inflation and attribute it to the unestpd shocks. The solution to the model follows
Green and Porter (1984) and finds a trigger stya¢egiilibrium in which society sets an inflation
threshold so that, if realized inflation is belomat threshold society expects the Pareto-superior
low inflation, but if realized inflation is abovdadt threshold society expects the higher Nash
inflation for a punishment period. The model expiaiperiods of high inflation and low
employment (stagflation) triggered by the stocltastmponent of money demand, rather than by
the traditional time inconsistency incentives.

Backus and Driffill (1985) focus omcompleteasymmetric information about the type of
the central banker, who could et or hard-nosed A wet central banker cares both about
controlling inflation and employment whereashard-nosedcentral banker only cares about

controlling inflation. The paper considers a finiterizon game between societyvho sets
inflation expectations and the central bankerwho chooses inflatieh and finds a mixed-

strategy partially-pooling equilibrium in which tlkeet central banker mimics theard-nosedne
with positive probability. In their models inflatiomay be lower than expected in the initial

periods of the game and higher in the final period.



Vickers (1986) presents a more general game wdietgpes of central banker care both
about low inflation and high employment, but thegvé different relative preferences for
inflation and unemployment. The paper focuses sigaaling, separating equilibrium in which
the central banker who most values employmeat) (is not able mimic the central banker who
most values low inflationdty). The game consists of two periods and in equilibrthere will be
a recession in the first period if the central banis dry and there will expansion if he vget.
Moreover, there will be no surprises in the lasiqek as all relevant information becomes public
in equilibrium. In that paper, as well as in Baclaml Driffill (1985), the central banker cannot
commit to an announced target. Therefore, thera@aexplicit inflation targets.

Cukierman and Liviatan (1991) extend Vickers's mobg letting the central banker
announce inflation targets before society setsftation expectations, in a two period setup. In
their model, astrong central banker will always achieve the exact angedninflation target,
whereas aveak one may deviate from the announced target. W&éi91) and Bugarin and
Carvalho (2005) analyze the monetary equilibricanfextension of Cukierman and Liviatan’s
setup to an infinite game where a central bankerahfixed two-period nonrenewable term of
office.

Cukierman and Liviatan (1991), Walsh (2001) ang&in and Carvalho (2005) allow for
announcements of inflation targets, with the asgiong that the announcement isstaategic
variable chosen by the central banker and thastimng central banker always delivers on his
announced target.

In light of that, the novelty of this paper is tonsider exogenous inflation targets in a
game theoretic set-up to explicitly analyze the ral credibility in inflation targets and the role
of heterogeneity in the inflation-output tradeofnother novelty is the use of Cho and Kreps

(1987) intuitive equilibrium refinement in monetaglicy games.



The paper is organized as follows. Section 2 buhestheoretical model of credibility of
an inflation-targeting monetary policy and finds @quilibria. Section 3 discusses the model's
implications. Section 4 applies the model to amalye recent Brazilian monetary policy history.
Section 5 presents empirical evidence that confdortie models’ predictions. Finally, the last

section concludes the paper.

2. A model of credibility and inflation expectatiors formation with exogenous

inflation targets

Let us first set a central banker's standard ytflinction at time as®
_ 1 _
V(f?;,m,ﬂf)?g(m—m)zﬂ(m—ﬂf) (1)

where 7z, is the inflation rate at timeset by the central bankefz, is the inflation target for time

t that is exogenously set by the government, ahid market inflation expectation for tinte

The parameterd >0 reflects the importance the central banker atte®uto output
expansion above trend levels, which is simplifiedthis model as the (positive) inflationary
surprise, relative to the importance he attribtwagaching the inflation target.

The first term on the right represents the (poggiallitical) cost the central banker incurs
by not achieving the target. In inflation targetiregimes the farther away realized inflation is

from the target, the stronger the social reactmedntral banker’s policies. In certain countries

% This is the simplest way to introduce the traditibtrade-off between inflation and growth anddals the seminal
articles by Vickers (1986) and Cukierman and Lama(1991). For a more detailed derivation of sucbdaiced form
see, for example, Walsh (2000).



this could even lead to appointing a new centraikba' Inflation targeting countries usually
adopt target bands that are symmetric around theercef the target. Assuming a cost function
that is quadratic in the deviation of inflation fnathe target might be a suitable simplification to
the common inflation targeting design.

With only one type of central banker and targetsgexiously set, the model will predict
an inflation bias. First order conditions yield =77, + A, which means that the central banker
will always inflate above target levels. Assumihgttexpectations are rational, in this one-period

game agents will anticipate the inflationary bia®l dhus no inflation surprises will arise, as

Let us now allow for two possible types of centsahkersyandA, u= A, who differ as

to the relative importance each one privately lattes to output growth with respect to inflation
stabilization. Therefore, a central banker thatilaites weightA to output expansion cares
relatively more about reaching the exogenous tatget the central banker that attributes weight
M, who cares relatively more about generating idtary surprise. Thd-type central banker of

is said to bestrong whereas thertype is said to beveak

In a one period game, inflation set by the stroyetis 77° =77, + A, whereas the weak
type’s is " =71 + . If society believes that the incumbent is of r@rsg type with probability
P, inflation expectations will be a weighted averagenflation rates chosen by the strong and
the weak typerz; = prz° +(1- p)m" =7, + pA + (L~ p)u.

This simple analysis allows us to draw the follogvioreliminary conclusions. If central

bankers cannot pre-commit to an inflation targeig & this target is exogenously set, then

* See New Zealand’s institutional framework in Wa($895).



inflation expectations will be biased upwards frima target. Realized inflation will also exceed
the target, even if the central banker is of amgjrtype. Of course, the weaker the central banker
is, the higher the deviation of realized inflatioom targets. However, as expected inflation is an
average of inflation rates optimally chosen by aakvand a strong central banker, realized
inflation under a strong type will be lower tham thne expected by society.

Note that inflation targets, in spite of not befadilled, have a very important role in this
model. As realized inflation is directly relatedtteem, targets guide inflation expectations, thus
working as a nominal anchor to the economy. Thithésmain feature of the inflation targeting
regime.

Plugging in realized and expected inflation intoosg- and weak-type central bankers’
gy - - S - _ 1 2 _ _ _ W - _ 1 2 _ -
utilities yields respectively,® = E/] Mi-p)u-42) and v\ = SH + p(u—A)u. Notice

that both types gain with higher credibility in thentral banker, which is modeled here as the
parametep, i.e., the highep, the more society believes that the central barkstrong. Indeed,

if society attributes a higher probability that tbentral banker is strong, a strong type benefits
from the reduction in society’s “pessimism”, an@ tinodel predicts lower inflation expectations
and weaker recession. Moreover, the weak-type a@ebénker benefits from higher inflationary
surprise.

Let us now allow for a two-period game betweenetgand the central banker. Let the
central banker be chosen at random at the begirofipgriod 1, according to the distribution (
1-p), for a two-period termA time invariant inflation target is concomitantget by the
Executive branch or the Congress for periods 12ard = 77, = 77. As before, the central banker
may be either weak or strong, and this is his peivimformation. Society will thus form

expectations based on its belief on the type ofctrdral banker. After expectations have been



formed, the central banker sets the inflation fateperiod 1. By observing realized inflation,
society updates its belief about the type of there¢ banker and forms inflation expectations for
period 2. After expectations have been formed,cetral banker sets inflation for the second
period and the game finishes. Society’s payoff tdract measure of the accuracy of its inflation
expectations.

Figure 1 depicts the extensive form of the gamee $tochastic determination of the
central banker’s type (S: strong, W: weak) is meddly the use of nature (N) in the top decision
node. The dotted straight lines represent inforomasets for society (Soc). The top dotted
straight line indicates that society does not krtbevcentral banker’s type when setting inflation
expectations in period 1. The one on the bottomcatds that if both central bankers’ types
choose the same inflation in period 1 in equilibrjusociety cannot identify their types. The
curved dotted lines indicate that the central bar(kespectively society) has infinitely many
possible choices for inflation (respectively, farflation expectations), only one of which is

represented in the game tree.

2.1 — Separating Equilibrium

In the separating perfect Bayesian equilibrium, weak central banker will reveal his type to
society at the end of the first period. Therefdre,will choose to inflate at its optimal rate in
every period. Inflation surprises will thus occunlyin the first period of the game. In this

equilibrium, realized inflation in periods 1 anduldder a weak type central banker will be

m =T =T



Figure 1: The extensive form game

On the other hand, a strong central banker may imeatives to deviate from its optimal

complete information rate if this is necessarynduice the weak central banker not to mimic his

10



chosen inflation. Levz, be the inflation chosen by the strong central karnik period 1. Then,
the consistent beliefs society holds in periodz2, are the following: if the realized inflation in

period 1 is lower or equal te;’, then the central banker is strong; if it is abowg, then the
central banker is weak. Moreover, society’s expkctenflation in period 1 is
;= pr + (L p)(7T+ ).

In order for the weak central banker not to mir8is choice, it must be the case that

choosing his preferred inflation rar@” = 77+ ¢ and revealing his type to society yields a higher

utility than choosing 7>, inducing society to believe he is strong, andnigg from the

inflationary surprise at period 2. This will be tt@se if and only if the following condition holds:

75 <+ - (20u(p - A)) 2)

Furthermore, any deviation from his optimal comglgtformation policy is costly to the
strong central banker. Therefore, he must be beftehoosing7z> than if he chooses the higher

inflation 77+ A and lets society conclude that he is a weak demdrgker. This will be the case if

and only if the condition below is satisfied.

752 7+ A - (281 (1 - A)): (3)

1 1
It is straightforward to check thatiz+A—(20A(u—A))2 <77+ u—(2du(u - A))-.

Therefore there is a range of values fgf compatible with a separating perfect Bayesian
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1
equilibrium. Note now thatr+ A < 77+ - (2du( - A))2 if and only if Ae1o25. Therefore,
P

1
it A<1-25, then only the inflation ratesz’ D[ﬁ+/1—(25/1(/,1—/1))z,77+/1} belong to a
U

perfect Bayesian equilibriuthHowever, only the optimal inflationrz, =77+ A satisfies the

intuitive criterion® This corresponds to the case where the strongdgpesignal his type without

any costly deviation from his complete informatidoice.
1
On the other hand, i >1-23, then 77+ u—(29u(u - A))2 <7+ A and any perfect
7,
Bayesian equilibrium will require an inflation ralbelow the strong type’s preferred policy. In

that case, every inflation rate’ D[f[+/] —(25/1(/,1—/]));,I_T+/J—(25/J(/J—/1));j| belongs to a

1
perfect Bayesian equilibrium. However, only theicka® = 77+ u — (2du(u - A))2 satisfies the

intuitive criteriort.

-1 . Therefore, if

1
Note that 7> 77+ u—(2qu(u—A))2 = if and only if A2
u

A_20-1
>

5 then 7z > 77, i.e., the inflation level chosen by a strong cainbanker, although
U

20-1
20

below his preferred leve{iz+ /), will still be above the target. On the other h,a'had <
U

® Since for any;s D(ﬁ+x\,ﬁ+u—(26y(y—/l))ﬂ the strong central banker would prefer to chobiseoptimal

complete information inflation7 + A which would also signal his type.
® Consider any other choice in the interfah/] —(25/1(/1—/]))%,7T+/]j' Then, choosing an inflation level closer to

the right hand side of the interval, and convincgugiety that he is strong, increases the stromgralebanker’s
utility. On the other hand, the weak central bargt@l prefers not to mimic the strong type’s pgli¢-or a detailed
exposition on the intuitive criterion see Cho & Ksg(1987).

" The argument is the same presented in the prefooasote.
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then 7z <77, i.e., in order to signal his type the strong caribanker will keep inflation below

the target7 . Figure 2 summarizes the present analysis.

Figure 2: Intuitive separating equilibria

A
U
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v
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Note that one can interpret the size of the raéioas the level of homogeneity of a
U

society. Indeed, ifl is very close tqu, so that the quotient is close to one, there isnmach
divergence in the way different types of centratk®s value output relatively to achieving the
inflation target. This corresponds to the uppehtrigorner of the figure when the discount factor
ois high enough (bigger than 0.5). Conversely; i$ much bigger thand, then different types of
central bankers diverge strongly and society ierfogieneous. This last case corresponds to the

lower right corner of Figure 2.
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If one believes that developing economies tend @onore heterogeneous due to the
strong political struggle between different sectirsociety, then the present model suggests that
a strong central banker needs to adopt a much ommrgervative monetary policy in developing

countries, in order to convince society that hdlyes strong.

2.2 — Pooling Equilibrium
In the pooling equilibrium the weak central bankalt mimic the strong type in the first period
of the game. As society will observe a first-perrate of inflation that does not allow it to infer

which type of central banker is in office, expeictas for the second period will be a weighted
average of likely inflation rateszt = prr> +(1- o) = 7w+ pA +(1- p)u. Let 7 be inflation
chosen by both types of central bankers in periodHten, society will anticipate that actual
inflation rate and setrzf = 77> = 71" = 717 . The consistent beliefs in period 2 are as foltoifvs
the realized inflation in period 1 is lower thanegual to7z, then there is no updating in beliefs,
i.e., society still believes that the central banisestrong with the same probability; if it is
aboverz , then society concludes the central banker is w8alen these beliefs, there cannot be
a pooling equilibrium with7” >77+ A, as the strong central banker would prefer to shoo
7 =7+ A. Therefore, it must be the case thgt< 77+ 1.

In a pooling equilibrium, the strong central bankélt choose 777 as long as this gives

him a higher utility than selecting his preferrealigy 77+ A and allowing society to believe that

he is weak. This will be the case if and only & gondition below is satisfied:

72 7+ A - (28p(u - 1))z (a)
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Similarly, the weak type central banker will choaset to deviate from the pooling
equilibrium if the utility he attains in mimickinthe strong type in the first period is higher than
the utility he would derive if he inflated at higtomal discretionary rate in the first period, and

thus revealed its type. This will be the case d anly if the condition below is satisfied:

7 = 7+ - (20up(u - A))e (5)

It is immediate to check that + A — (204 p(u - )I))% < 77+ u—(29up(u - )I))% . Therefore,

1
both conditions (4) and (5) will be satisfied if caronly if 777 =77+ u—(2dup(u - A))-.
1
Furthermore, one must have’ <77+A. But 7+A2 7+ u—(2dqup(u-A))2 if and only if

i21—25,0.
U

Thus, if i<1—25,0 there will be no pooling equilibrium. On the othkand, if
Y7,

1
i21—25,0, then any inflation levelrz” D[ﬁ+u—(25yp(/,1—/1))z,7_r+/1} corresponds to a
U

perfect Bayesian pooling equilibrium.

Pooling will be more likely to occur if the diffenee between the weak and the strong
types is not pronounced €lose toA, which, according to the previous discussion,egponds to
a more homogeneous society), the weak type signiflig values the futuredfvery high, close to

1), and credibility is high (society expects thatcal banker is of typd with high probability,

15



i.e., p is high). Figure 3 adds to Figure 2 the bold etd)tlineizl—ZpJ (with p<1/4); the
Y7,

region above that dotted line corresponds to théet®pooling equilibria.

Figure 3: Pooling equilibrium region
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3. Model implications

This model makes explicit the role of “social stayi for the type of equilibrium that results. In

a stable society the possible types of central &@nkill not differ significantly among each

other. As such, the/]— ratio will be close to 1, which induces either alpny equilibrium or a
7,

separating equilibrium with low deviation from seiyi's expectations, i.e., low recession cost
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when a strong central banker wants to signal Ips.tiffhe latter corresponds to the equilibria in
the upper right corner of Figure 2. On the otherdhan unstable countries, which exhibit a high
turnover of very distinct political parties in powéhere will be higher heterogeneity of central
bankers’ types. This heterogeneity will induce @asating equilibrium in which the strong
central banker needs to impose high recession tostsciety in order to signal his type. This
corresponds to the equilibria in the lower rightrey of Figure 2.

That discussion brings about the issue of indepecel of the monetary authority and
staggered terms for the Executive incumbent andQéetral Bank’'s governor. Central Bank
autonomyper sedoes not induce a reduction in heterogeneity nfrakbankers’ types. However,
with a fragile institutional framework, the perspee of a change in political parties in power
may enact an undesirable update of society’s padarthe type of the next central banker. As the
model showed, if society attributes a higher chafucethe next central banker to be weak,
inflation expectations will be higher, and shout@ treal central banker be strong, there will be
important recession costs to the economy. If thmdeof the Central Bank and the Executive
branch do not coincide, then the change of parthénExecutive will not induce an immediate
change in the Central Bank governor’s type; theefmonetary policy and society’s beliefs will
be more stable during the transition to a new guwvent.

Another important implication of the model is tHatecasters recognize that the Central
Bank will not reach the center of the targat)(in the low deviation separating equilibria (upper
right corner in Figure 2), even if the central bankttributes a higher relative importance to the
variance of inflation around the targets. Therefaredibility in this model should be interpreted
as the likelihood that the central banker is stromgontrolling inflation and not as the ability of
the central banker to reach the center of thetiofiaarget. In that regard, as we have shown, the

higher the credibility of the central banker, tbevér are inflation expectations.
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If the center of inflation targets is usually radtained, then why should the government
set an inflation target? As we have shown, theetadirectly affects central banker's optimal
choice of inflation. As such, it signals the futyah of inflation to society. Therefore, this mbde
confirms the “signaling” role of the inflation-tagting regime.

If the authority that sets the target wishes, f@tance, to reduce equilibrium inflation, it
shall act strategically by setting a low target.ohder to induce an average inflation af in
period 2, for instance, it should set a target 7z, - (,o)l + (1—,0),u).

In addition, as there is usually a political cas$@ciated with not achieving the targets, the
authority that sets the targets shall reduce tbgt by defining an inflation target range around
the center7 . If the target range i§7—&,77+¢), such thate I[A, 1), then the target band will

always be attained in the first period of the paglequilibrium by any type of central banker and
will always be achieved in the other equilibria slibthe central banker be strong. Note that if
the political cost associated with the failure ahigving the targets is sufficiently high or if ex-

ante credibility of the Central Bank is low, it mhg optimal for the authority setting the targets
to choose a wider range. Notwithstanding, this rgeliament of the range could come with some

utility loss because of the lack of accuracy of it@netary policy.

4. An application to Brazilian presidential electios

Carvalho and Bugarin (2006) compare the formatida of inflation expectations in three Latin
American countries: Brazil, Chile and Mexico. Thedy finds that in the particular case of
Brazil, for some time in 2002 and 2003, inflatiaargets ceased to be an anchor to inflation
forecasts. The misalignment of inflation forecasy have stemmed from a number of sources,

domestic and external. However, as external shaek® common to the two other countries
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investigated, it seems plausible to argue that ddimembalances played a more important role
for the weakening of credibility in inflation targein Brazil.

The strong misalignment of inflation forecasts cadled with the victory of a left-wing
candidate, Luis Inacio Lula da Silva, in the coytstipresidential elections. As the Central Bank
of Brazil has not been granted formal autonomy, @anew central banker was to be appointed by
the new president, there appeared to be high wmesrtregarding the future conduct of
macroeconomic policy and, in particular, of theergity implemented inflation targeting regime.

The behavior of inflation forecasts was a signawtfat was yet to come. In the first
quarters of 2003, there was evidence that thei@hedmponent of inflation in Brazil had actually
increased. Monetary policy was further tightenedassure the convergence of consumer price
inflation to the targets. The tightening of mongtpolicy resulted in stagnation of the real output
growth in 2003. It was only after June 2003 thdlation forecasts were again aligned to the
targets, and the country resumed its growth path.

Brazilian society has shown a diversity of opini@mout how domestic monetary policy
should be conducted. There is indeed an importabaté on inflation control versus growth. In
Brazilian politics, this debate opposes “orthodtXiso “developmentists”. In the language of the
present model, it appears that the Brazilian sp@rpected significant differences in the conduct
of monetary policy by different types of potentigntral bankers (large value fér ). The new
government meant a new central banker and sockgigoted it to beveakwith high probability
(small value forp) due to the fact that a left wing president waectld, in spite of president
Lula’s continued assurance that he would maintagnsame monetary policy as its predecessor.
Although monetary policy proved that the appointedtral banker was tough on inflation, due

both to the huge difference between possible wadkstrong central banker preferences in Brazil
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(the size ofA— ) and the low probability of a strong central banfgmall p), the incumbent was

forced into an excessively tight monetary policydrder to signal his type in a separating
equilibrium. As a consequence, the country witngssagnation in the first year of president
Lula’s term. By the second year, however, the ragrn of the central bank was well established,
as his type was revealed to society, and the cp@xiperienced a high growth rate of about 5%

of GDP.

5. Empirical Evidence

In this section we test whether some of the modaijglications have empirical support. More
explicitly, we test whether the degree of hetereggnof central bankers’ preferences affect
inflation-output choices.

Heterogeneity of central bankers’ preferences withicertain society is a variable that
cannot be explicitly observed. We thus need to naafev assumptions. We hypothesize that the
set of central bankers’ preference distributionsegresentative of that of the entire society.
Society's preferences are not an observable varialther. However, partisan composition in
Congress, which is directly observable, could bmugint of as the materialization of citizens’
preferences for some policies, including the outpfiation tradeoft.

Heterogeneity of partisan preferences could be uredsn a number of different ways.
We chose a very straightforward one: a Herfindaing¢thman political Index (HHI) for the
number of seats occupied by each party in the Hotig&epresentatives. The HHI is defined as
the sum of the squares of the market shares of eathidual firm in the industry, and has

traditionally been used to measure the degreerapetition in the industry.
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To our purposes, for each counjrin the chosen sample we calculate the HHI forever

election date as follows:
N 2
HHI,, =S,
i=1

In the previous expressias),is the share of seats occupied by party = [lZ,...,N], in

the House of Representatives. A higher HHI can theisnterpreted as greater homogeneity in
society’s preference, whereas a low HHI represgrdater heterogeneity in society.

The sample of countries is composed of Brazil, Mexisrael, UK, USA, Australia, and
New Zealand. We consider party composition upomwtigles that took place in each of these
countries within the 1980-2006 period.

We ran POLS regressions of the HHI on leads oflyeawnsumer price inflation and
output gap, calculated using the HP-filter to dedréhe output series. We used controllers in the
regressions. For the lead of the output gap, wéraked for possible inertia by including the lag
of the output gap or the GDP growth of the veryntop and of the world. For the lead of
inflation, we controlled for inertia through theglaf the output gap.

A note here is in order. We avoided the use of lafgmflation as controlling variables
because in many of the countries investigatedatioth may have been determinant to election
results. The same is likely not true for the laghsd output gap for at least two reasons: 1) the
output gap in a certain date can only be calculatidid a large delay, as data on GDP growth is
not as frequent and contemporaneous as data ationfl and 2) in several of these countries,
there is high uncertainty regarding the accuracyG@iP data. In addition, we did not run
regressions on the first lead of the output gaabse of the most likely interference of prior-to-

election scenario on decisions that directly aftbat variable.
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Regression results are reported in Table 1. Frdmeglessions, we find evidence that
more heterogeneous societies imply more constra@@B&® growth and higher inflation. The
output-inflation tradeoff is thus more favorable Bocieties that have achieved higher

homogeneity in their political preferences.

Table 1: The Effect of Partisan Composition in theHouse of Representatives in the Output-

Inflation Tradeoff

Second lead of GDP Coef. t P>|t| [95% Conf. Interval] N of obs 46
HHI 4.70 2.26 0.029 0.50 8.90 F( 3, 42 4.24
1st lag of GDP -0.20 -1.3 0.202 -0.52 0.11 Prob > F 0.011
1st lag of World GDP -0.51 -1.36 0.182 -1.28 0.25 R-squared 0.233
Constant 3.16 241 0.02 0.52 5.79 Adj R2 0.178

Root MSE 1.836

Second lead of output gap Coef. t P>|t| [95% Conf. Interval] N of obs 46
HHI 1.86 0.6 0.552 -4.40 8.13 F( 3, 42) 2.76
1st lag of output gap 0.14 0.96 0.344 -0.15 0.42 Prob > F 0.054
1st lag of world output gap -0.14 -2.75 0.009 -0.24 -0.04 R-squared 0.165
Constant -1.44 -1.08 0.288 -4.15 1.27 Adj R2 0.105
Root MSE 2.757

First lead of inflation Coef. t P>|t| [95% Conf. Interval] N of obs 49
HHI -481.69 -2.5 0.016  -869.75 -93.62 F( 2, 46) 7.58
1st lag of output gap 27.27 2.78 0.008 7.54 47.00 Prob > F 0.001
Constant 252.14 3.13 0.003 90.17 414.11 R-squared 0.248

Adj R2 0.215

Root MSE 190.460

Second lead of inflation Coef. t P>|t| [95% Conf. Interval] N of obs 46
hhi -1288.15 -2.92 0.006 -2177.31  -398.99 F( 2, 43) 8.93
1st lag of output gap 58.74 2.86 0.006 17.37 100.10 Prob > F 0.001
Constant 658.63 3.49 0.001 278.37 1038.88 R-squared 0.294
Adj R2 0.261

Source: IMF, Wikipedia Root MSE 397.670
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6. Conclusion

This paper extended a theoretical model of cradibtb investigate the role of uncertainty
regarding the type of a central banker on optimahetary policy and formation of inflation
expectations, in an environment where inflatiorgeé#s are exogenously set by a government
agency that is not the Central Bank.

The model shows that “social stability” has impattanplications for monetary policy.
Under reasonable values of the discount facdr=1/2), in more heterogeneous societies,
monetary policy has to be more restrictive so abuitd on credibility. On the other hand, in
more homogeneous societies, the very presence offlationary bias will not be grounds for
such a restrictive monetary policy. If one believkat developing countries tend to be more
heterogeneous, then the model explains why stremfyad bankers in those countries need to
adopt very tight monetary policies in order to ntaiim credibility, as it seems to be the case in the
recent Brazilian monetary policy history.

The model also shows that even when the centetarfyat range is hardly ever achieved,
this center target has an important role in guidiftation expectations. Therefore, the authority
that sets the target has a strategic opportunightmse target ranges that take into account the
positive inflation bias that may exist even undeseatral banker that attributes a high relative
weight to inflation stabilization.

Empirical evidence from a cross-section of coustgenforms to the model’s prediction
that more heterogeneous societies imply more cainstl GDP growth and higher inflation. The
output-inflation tradeoff was found to be more fealde in societies that have achieved higher

homogeneity in their political preferences.
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