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Abstract

Policymakers often cite the risk that inflation expectations might “de-anchor” as a
key reason for responding forcefully to inflationary shocks. We develop a model to ana-
lyze this trade-off and to quantify the benefits of stable long-run inflation expectations.
In our framework, households and firms are imperfectly informed about the central
bank’s objective and learn from its policy choices. Recognizing this interaction, the cen-
tral bank raises interest rates more aggressively after adverse supply shocks, accepting
short-run output costs to secure more stable inflation expectations. The strength of this
reputation channel depends on how sensitive long-run inflation expectations are to in-
terest rate changes. Using high-frequency identification, we estimate these elasticities
for advanced and emerging economies, finding large values for Brazil. Calibrating the
model to Brazilian data, we show that the swift 2021 policy tightening significantly en-
hanced the central bank’s reputation and improved its medium-term inflation—output
trade-off.
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1 Introduction

Large inflation spikes, such as those following the pandemic, can reshape how households
and firms view the central bank’s commitment to price stability. If that commitment is
questioned, inflation expectations can rise and lead firms to adjust prices preemptively,
amplifying inflationary pressures. Policymakers therefore view the risk of a de-anchoring
in long-run inflation expectations as a central reason for strong action. The experience of
Brazil after the pandemic illustrates the point: in March 2021 its central bank began raising
interest rates more than a year ahead of similar moves in the United States or the euro
area. The March 2021 minutes of Brazil’s Monetary Policy Committee (Copom) suggest
that members were concerned about the risk of de-anchoring inflation expectations. How
much did such concerns shape Brazil’s policy response? How much “reputation” did the
central bank build by acting swiftly, and how does this credibility improve future inflation
management? And why, by contrast, were the United States and the euro area able to delay

their responses and avoid such early interest rate hikes?

This paper addresses these questions by analyzing monetary policy in a New Keyne-
sian economy where households and firms are imperfectly informed about the central
bank’s objectives. The central bank sets policy without commitment, and private agents
infer whether it is hawkish or dovish from its actions. When a policymaker is perceived as
hawkish—placing greater weight on inflation stabilization—long-run inflation expectations
are more firmly anchored. Understanding this, the central bank has an incentive to respond
more aggressively to adverse supply shocks, using higher interest rates to strengthen its
reputation, defined as the private sector’s belief that the central bank is hawkish. Although
such policy entails short-run costs, including deeper recessions, it improves the inflation—
output trade-off over time by moderating inflation expectations and making them less sen-

sitive to future shocks.

We consider a standard New Keynesian model. Firms’ optimal pricing decisions imply
a canonical Phillips curve, while households” consumption choices satisfty an Euler equa-
tion. The monetary authority sets nominal interest rates under discretion to minimize a
loss function. The central banker can be one of two types—a Hawk or a Dove—with the
former placing greater emphasis on inflation stabilization. Households and firms do not
observe the exact parameters of the central bank’s loss function and must infer the policy-
maker’s type using all available information, updating their beliefs using Bayes’ rule. The
economy is subject to three types of shocks: supply shocks (which shift the Phillips curve),
productivity shocks, and monetary shocks (transitory disturbances to the loss function).

In our model, if the private sector had perfect information about the policymaker’s



type, optimal monetary policy would be governed by the standard static trade-off between
inflation and output stabilization (Clarida, Gali, and Gertler, 1999; Woodford, 2003; Galj,
2015). This trade-off is relevant only in response to supply shocks, as productivity shocks
can be perfectly stabilized. When a positive supply shock occurs, the central bank raises
interest rates to lower output and offsets the inflationary impact. The strength of this
response depends on the central bank’s preferences—specifically, the weight it places on
inflation relative to output stabilization—and on the slope of the Phillips curve, which
governs the sensitivity of inflation to the output gap.

Under imperfect information, the monetary authority must also account for how its in-
terest rate decisions influence the private sector’s inference process and, thus, its inflation
expectations. Our model features both an inflation bias, arising from the central bank’s
incentive to push output above the flexible-price level, and the stabilization bias, reflecting
the imperfect ability to offset shocks. Reputation influences the size of each: it reduces the
inflation bias by anchoring expectations but can amplify stabilization bias when the central
bank leans aggressively against shocks to build credibility. When an inflationary supply
shock occurs, a more aggressive interest rate hike signals a stronger commitment to infla-
tion stabilization, leading the private sector to update its beliefs toward facing a hawkish
policymaker. This belief revision reduces inflation expectations, which in turn helps sta-
bilize current inflation through the Phillips curve. Because of this reputation channel, the

optimal monetary policy response to an inflationary supply shock is more restrictive.

We show that the strength of this reputation channel depends on how sensitive inflation
expectations are to current interest rate surprises. The reason for this is that the central
bank wants to deviate from the statically optimal inflation—output trade-off and induce a
larger recession only when this action moderates inflation expectations going forward.! So,
the more responsive inflation expectations are to policy changes, the larger the importance
of the reputation channel in monetary policy decisions. For this reason, the sensitivity
of inflation expectations to current interest rate changes provides critical information for

quantifying the importance of the reputation channel.

We estimate these elasticities for a group of emerging and advanced economies using
high-frequency methods. Surprises in policy rates measured around central bank meet-
ings are regressed on changes of market- and survey-based indicators of long-run infla-
tion expectations. The results reveal substantial cross-country heterogeneity. In advanced
economies such as the United States and the euro area, long-run expectations are more

tirmly anchored, with estimated sensitivities not statistically different from zero at hori-

In the full dynamic economy, the relevant statistic aggregates the sensitivity of expected inflation at
different forward horizons using a present-discounted value formula.



zons of five years or more. By contrast, in Brazil and Turkey, long-run expectations are
much more responsive to monetary policy surprises. In Brazil, for example, an unexpected
100-basis-point increase in the Selic rate is associated with a 0.40-percentage-point decline
in five-year, five-year forward market-based expected inflation and a 0.16-percentage-point

decline in survey-based inflation expectations four years ahead.

We show that the model can replicate the elasticities of long-run inflation expectations
to monetary policy surprises that we estimate in the data. To do so, two ingredients are
essential: learning must be sufficiently “slow,” so that beliefs about the central bank’s
type adjust gradually, and the hawkish and dovish types must implement systematically
different inflation levels. Given our calibration, these conditions generate strong incentives
for reputation building, especially in environments where policy uncertainty is high. As
a result, central banks with low reputation tilt aggressively toward inflation stabilization
in order to influence beliefs, accepting larger output costs in the short run. As reputation
increases, however, inflation expectations become more firmly anchored, and the central

bank can respond less forcefully to shocks while still maintaining price stability.

Recent work by Nakamura, Riblier, and Steinsson (2025) shows that the ability of central
banks to “look through” the Covid supply shocks is highly correlated with their inflation-
tighting credibility, proxied by average inflation over the previous 30 years. Central banks
with stronger credibility tightened less aggressively than those with weaker credibility. Our
paper provides a theory of this phenomenon and complementary evidence by quantifying
the reputational channel that links credibility to the anchoring of expectations. Consistent
with their findings, our model implies that central banks with low reputation respond
aggressively to stabilize inflation, whereas those with higher credibility can look through

shocks because expectations are more firmly anchored.

Related literature: Our model contributes to a large literature that studies reputation
building and management of private sector expectations in monetary economies. We build
on the work of Barro (1986), Backus and Driffill (1985), Lu, King, and Pasten (2016), Kostadi-
nov and Roldédn (2024), de Aguilar (2024), and Amador and Phelan (2024). In all these pol-
icy games, as in the classic work by Rogoff (1985), having a reputation of being a Hawk is
beneficial for the central bank because it can either reduce the inflation bias coming from the
incentive to increase output above the equilibrium level as in Kydland and Prescott (1977)
and Barro and Gordon (1983b) or allow for a better trade-off between inflation and output

in response to markup shocks, the stabilization bias.”> This reputational incentive is present

2 Afrouzi, Halac, Rogoff, and Yared (2023) study the Markov Perfect Equilibrium in a New Keynesian
model with a dynamic Phillips curve and full information and show that it delivers an inflation bias because of
the presence of markups that are not undone by wage subsidies (as typically assumed in the New-Keynesian
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in our model as well.

Aside from technical differences, the main contribution of our paper relative to this lit-
erature is to show how data can be used to discipline the role of reputation in shaping
monetary policy decisions. This emphasis on the measurement is shared also by King and
Lu (2022) and Caravello, Martinez-Bruera, and Carrasco (2025). King and Lu (2022) use
variation in the term structure of inflation expectations to infer central bank reputation.
Our approach departs from theirs by using high-frequency methods to study how inflation
expectations at different horizons respond to surprises in interest rates.> As we show in the
paper, this statistic is directly related to the incentives to build reputation in our dynamic
economy and, as such, it provides critical information for quantifying the strength of these
forces. In contemporaneous work, Caravello et al. (2025) study optimal monetary policy
in an environment that shares some of the features present in our model. They develop a
measure of central bank reputation based on the slope in a regression of output-gap fore-
casts on inflation forecasts, a mapping derived under the assumption that private agents
believe that the central bank follows a myopic trade-off between inflation and output. By
contrast, we rely on the sensitivity of long-run inflation expectations to changes in inter-
est rates, which provides a sufficient statistic for reputational considerations in our model

where the private sector correctly perceive the central bank to be forward-looking.

A number of studies have focused on the role of imperfect information and learning in
shaping the private sector response to monetary policy changes. Erceg and Levin (2003),
for example, emphasize the importance of these features in generating inflation persistence
and high output costs during the Volcker disinflation. Bauer, Pflueger, and Sunderam
(2024) consider a learning model where the private sector updates their view about the
central bank’s reaction function over time by looking at realized interest rates. Closer
to our application, Bonomo, Carvalho, Eusepi, Perrupato, Abib, Ayres, and Matos (2024)
study the impact that observed monetary policy changes in Brazil over the 2010s had on
inflation expectations. In these contributions, the central bank follows an interest rate rule
while private agents infer features of the rule (E.g. the inflation target) through signal
extraction. By contrast, we study an optimizing central bank that internalizes how its
policy choices shape the private sector’s learning problem, and we focus on quantifying
how these aspects shape the optimal policy.

Our paper is also related to a literature that measures the degree of de-anchoring of
inflation expectations. Coibion and Gorodnichenko (2025) provide an overview of these

methods. One class of measures relies on the level of long-run expectations—for example,

literature).
3Morelli and Moretti (2023) also use a high-frequency identification strategy to quantify the contribution
of reputation in the context of a sovereign default model.
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their distance from the central bank’s target or the degree of disagreement across forecast-
ers (see Kumar, Afrouzi, Coibion, and Gorodnichenko 2015; Coibion, Gorodnichenko, and
Kumar 2018; Bems, Caselli, Grigoli, and Gruss 2021). More recent work builds on the idea,
pioneered by Bernanke (2007), of using the sensitivity of long-run inflation expectations to
short-run news as an indicator of de-anchoring. Carvalho, Eusepi, Moench, and Preston
(2023) and Gati (2023), for instance, embed adaptive learning mechanisms into New Keyne-
sian models and treat expectations as anchored when long-run beliefs are relatively insen-
sitive to short-run forecast errors. Our theory provides a framework for interpreting these
measures. In our model, long-run inflation expectations are more at risk of de-anchoring
when they are highly sensitive to policy surprises, and this greater sensitivity strengthens
the incentive for the central bank to stabilize inflation in the face of shocks. Thus, through
the lens of our model, measures based on the sensitivity of long-run expectations to short-
run policy news are more informative about de-anchoring risk than those based solely on

the level of long-run expectations.*

Our empirical strategy builds on work using high-frequency identification to measure
how monetary policy shocks affect interest rates and inflation expectations (see Cook and
Hahn (1989), Kuttner (2001) and Cochrane and Piazzesi (2002), among many others). Ev-
idence for long-horizon expectations is mixed. Before TIPS data, Giirkaynak, Sack, and
Swanson (2005) viewed significant moves in long-term nominal forwards as shifts in the
steady-state inflation rate, though subsequent authors pointed out that these may also re-
flect risk-premium changes (Hanson and Stein, 2015; Kekre, Lenel, and Mainardi, 2024).
Using early TIPS data, Beechey and Wright (2009) find significant effects on far-forward in-
flation compensation, whereas Giirkaynak, Levin, and Swanson (2010) and Nakamura and
Steinsson (2018) find more limited evidence. Our estimates for the U.S. and other advanced

economies confirm this latter result.

Evidence for emerging markets is scarcer. De Pooter, Robitaille, Walker, and Zdinak
(2014) show weaker anchoring in Brazil than in Mexico or Chile; Robitaille, Zhang, and
Weisberg (2024) reach similar conclusions with newer data. Witheridge (2024) examines
shorter- to medium-term horizons, and Bonomo et al. (2024) document that Brazil’s 2011
policy shift significantly affected long-run expectations. Relative to these papers, our con-
tribution is to show that these elasticities are directly linked to the monetary authority’s

4For example, in Brazil long-run inflation expectations rose only modestly during the pandemic, broadly
in line with developments in other emerging markets. Nevertheless, the Brazilian central bank perceived a
high risk of de-anchoring and responded by raising interest rates aggressively in early 2021. Our model helps
reconcile this apparent inconsistency: when long-run expectations are highly sensitive to policy changes, the
risk of de-anchoring is elevated, giving the central bank a strong incentive to act swiftly. By tightening
aggressively, the Brazilian central bank likely prevented expectations from drifting further, thereby keeping
long-run inflation expectations anchored through the pandemic.



incentives to build reputation within a benchmark model of optimal monetary policy. This
connection allows us to use the elasticities to discipline the strength of reputation-building
motives and to quantify the macroeconomic stabilization benefits of anchoring inflation
expectations. This approach builds on our earlier work in Bocola, Dovis, Jergensen, and
Kirpalani (2024), where we combined high-frequency identification with a structural model
to assess the macroeconomic implications of changes in the perceived reaction function of
the Federal Reserve.

2 Model

2.1 Environment

We consider a sticky price economy with Rotenberg adjustment costs. Time is discrete and
indexed by t = 0, 1, ... The economy is populated by a continuum of identical and infinitely

lived households, final good producers, intermediate good producers, and a central bank.

Households have preferences over consumption, c;, and hours worked, /; given by

E i ﬁtu (Ct, lt) , (1)
t=0

where B is the discount factor. We assume that

-1 j1+1/v
1—0¢ _X(1+1/1/)'
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The final consumption good is produced by combining differentiated intermediate goods

1 1 Mt
yi = ( /0 ywdi) @)

where y; > 1 is related to the constant elasticity of substitution across varieties, €, by the

according to the CES technology

following relation: y; = €;/[€e; — 1]. Time-variation in y; will generate shifts in the Phillips
curve. So, we will refer to y as the supply shock.

The intermediate goods are produced using a linear technology,

Vit = ZtNjy 3)



where z; is an aggregate productivity shock and 7;; denotes the labor utilized in the pro-
duction of good i. Feasibility requires that [ n;di = I;.

Each intermediate good is supplied by a monopolistically competitive firm who hires
labor in a competitive labor market and operates the linear technology (3). The firm faces

quadratic adjustment costs when changing their prices,

gz [Pe )7
2 | P '

For tractability, we assume that the adjustment cost scales with aggregate productivity.”

We assume that the two exogenous shocks, y; and z;, follow AR(1) processes (in log):

log pi1 = (1 —py) log fi + pylog e + ey i1
logziy1 = (1 —pz)logz+ p;logzi + 0265441

where the random variables ¢, ;11 and ¢, follow a standard normal distribution, fi > 1
and z > 0 are the steady state value for the markup and productivity, respectively. We
denote the implied transition probability for s; = (¢, z¢) as T (s411]s¢).

2.2 Private equilibrium conditions

In the Appendix, we define the competitive equilibrium for an arbitrary interest rate policy.

The private agent’s equilibrium behavior is summarized by an intertemporal Euler equation

(Ct_ﬂ) - S (4)
Ct 1+ 741

where 71,11 is the inflation rate, and the behavior of monopolistic competitive producers is

1
— BE
1+ PE:

summarized by the Phillips curve
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where 77 = 714 (1 + 714).

>One justification for this assumption is that adjustment costs are in terms of wages that are proportional
to the aggregate productivity shock z;.



Finally, the resource constraint is

y4 Z
Ct = Ztlt — %TL}Z =Yr— %7‘[? (6)

We denote by s; the realization of shocks that are public information, s; = (¢, yt, z).

2.3 Monetary policy

The central bank chooses the nominal interest rates to maximize

IEO 2 ﬁtR (ﬂt/ ]/t/ etlstl St) (7)
t=0

where R (71, y1; 04, €1, 5¢) is the period utility function, which depends on inflation, output,
the central bank weights over these two, and the state s;. The central bank weights depends
on two components: a persistent preference shock 6; and an i.i.d. disturbance &;. We will
refer to 6; as the central bank fype and assume that it can take on two values, 6; € {6p, 0}
where 0p stands for Dove and 0y for Hawk with 6y > 0p. A hawkish central bank cares
more about inflation stabilization relative to output stabilization than a dovish central bank.
We assume that 0; follows a Markov chain with transition matrix Py, and that &; is normally
distributed.

We will consider the following specification of the R function,

a7 + (1 — ) (wﬂ (8)

. 1
R (7, ys sy anyf) = —5 y* (st)

2

where and the weight on inflation is
ay = o (01, €¢) 9)

with a being a strictly increasing function with range [0, 1]. Thus, for any realization of &;
the weight on inflation stabilization is higher for the hawkish central bank than the dove,
« (0p,€t) > a (6p,e) for all e. The term y* (s¢) is a potentially state varying output target.
For example, it can be the efficient level of output, y* (s;) = zx 1/ (7+1/v),

The output target allows for an inflation bias as in Kydland and Prescott (1977) and Barro
and Gordon (1983a). If y* (s¢) is higher than the flexible price level of output — that is lower
than the efficient level because of intermediate good firm’s markups not compensated by a
tiscal subsidy — the central bank will have incentives to generate positive inflation to bring

the equilibrium level of output closer to the target.
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The type of the central bank is private information and private agents learn about the
central bank’s type over time by observing its action. The presence of the i.i.d. shock &;
will ensure that actions do not fully reveal the central bank’s type.® We denote by p; the
reputation of the central bank, which is defined as the probability that private agents assign
to facing the hawkish central bank. The initial level of reputation common to all private

agents is pg.

2.4 Markov Perfect Equilibrium

Let hi~1 = = (S0, X0; 51, X1; -.--; St—1, Xt—1) be the history of shocks that are public information,
st = (Mt z¢), and outcomes x; = (i, Y, ct, 71¢). The timing is as follows: in each period ¢, the
central bank acts first and chooses the interest rate i; to maximize (7) given their private
history (h'~1, s, 6, ¢,), then private agents simultaneously choose ¢, y¢ and 7; according
to (4)-(6) given the public history (h'~1, s, iy).

We focus on a Markov perfect equilibrium where the public history h'~! is summarized
by the prior of facing the hawkish central bank p;. The central bank strategy depends
on s, its reputation p; at the beginning of the period, and its private information (6, &;).
The equilibrium outcome from competitive agents are instead functions of the exogenous

public state s;, the initial reputation, and the observed nominal interest rate i;.

To minimize the notation for any function f (s',6’, ¢') we define the central bank’s expec-
tations as ]Ed’f (s',0,¢") = [ [ Lo f(s,0,€) Pyodl (s'|s) dP (¢') and for the private agents
as BPf (s',0,¢') = | f[Pf (", 0m,€') + (1 = p) f (s',6p, €)]dT (s'|s) dP (¢')

Definition. A Markov perfect equilibrium is a central bank’s strategy i (s,p,6,¢) and
its associated value function V (s,p,0,¢), allocation and price rules, Y (s,p,i), C(s,p,i),
7t (s, p, i), and a law of motion for reputation such that the i) the central bank’s strategy and
value function solve

V (s,p,0,€) = maxR (7 (s,0,i),Y (s,0,i) ;0 (8,€)) + BECV (5,0 (s,0,i),6',¢) (10)

1

®The shock & functions similarly to an “implementation” shock, introducing noise that prevents private
agents from perfectly observing the government’s intended policy.



ii) the allocation and price rules satisfy satisfy (4)-(6), or

1 C(s,0,i")7/C(s,p,0) 7
— E°
T4i © 1+ 7 (s, 0,7 (11)
i 1/v
Y (s,p,i) [yz—x%—l] / AN

~ N — (s,0,1) o |Z C(S,p,l) = (o
7 (5,p,0) = e wper |2 (L) ae )| a2
Y (s,p,i) = C(s,p,0) gm(s,p,i)2 (13)

and iii) the law of motion for reputation satisfies Bayes’ rule whenever possible i.e. for all

i € range (i (s,p,0,))

_ pPr(i|6n,s,p) Puu + (1 —p) Pr(il0p, s, p) Pou

"(s,0,i) = : . 14
O = T e Glm,,0) + (1= ) Pr (110D, 5, ) a9

We will focus on a separating equilibrium in which the central bank chooses a differ-
ent policy for any private state (6,¢) and restrict attention to equilibria in which it is not

possible to perfectly learn the central bank’s type by observing its choices. ”

Note that given the allocation and price rules, the central bank is effectively choosing
the current equilibrium outcome x = (i,y,c, 71) to maximize its value subject to the two
conditions that characterize private behavior, (11)—(13), and the law of motion for reputation
(14). Thus, abstracting from the zero lower bound (ZLB) on the nominal interest rate, it
is convenient to characterize the equilibrium outcome by finding 7 (s,p,0,¢), Y (s,p,0,¢€),
C(s,p,0,¢),and V (s, p, 6, ¢) that solve a primal version of the central bank’s problem where
it chooses directly allocation and prices subject to the equilibrium conditions:

V (5,0,6,6) = maxR (7,5 (0,),5) + BEVV (0,0, (15)
Y.
subject to
y=c+ %znz
y [ g .

~ C ~
T = (PZ [‘u—l] +.B;H (S/p/y)

o' =p(spy)

"To guarantee this is the case, when numerically solving for the model, we check that the range of
i(s,p,0,-) does not depend on 6 for any (s, p).
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taking as given the law of motion for its reputation, p (s, p,y), and the evolution of private
sector’s expected inflation captured by the term I1(s,p,y). The term BT (s,p,y) is the
expectation of inflation under the risk-neutral measure. In equilibrium, it must be that

! =~ / / / ! ~ / / /
I”I(S,p,y)://|:p/ZC77(:S(/S/p/9H/€)+(1_p/)Z7T(S/p/6D/S) I*(S/|S)dq><€/) (16)

0,0, €)” C(s,p',0p,¢)”
and
p(s,0,y) = pP(e:y =Y (s,0,0n,8) P+ (1 —p)P(e:y =Y (s,0,0p,¢)) Pou a7
o 0D (e:y =Y (5,00me)+(1—p)D(e:y=Y(s500pe)

where @ is the density of a standard normal random variable. Finding an equilibrium then
boils down to finding a set of allocation rules {7 (s,p,60,¢),C (s,p,0,¢),Y (s,p,0,¢)} and a
value function that solve (15) and satisfy (16) and (17).

Note that in the primal version of the central bank problem, (15), we dropped the Eu-
ler equation (11) from the constraint set and the nominal interest rate as a choice. This
is because the Euler equation simply defines the nominal interest rate given the chosen

allocation.

3 Reputation channel: theory and measurement

In this section, we study how reputation concerns shape the central bank’s behavior and
equilibrium outcomes. We then outline how to measure the strength of this channel in
the data. To make the analysis transparent, we begin with a tractable special case of the
economy. Specifically, we assume that the central bank does not seek to stimulate output

)_1/((7“/1/) . Given this

above the steady state flexible-price level, that is we set y* = (jix
assumption, both central bank types achieve yss = y* and 7ss = 0 in a deterministic
steady state. Thus, we can consider a log-linear approximation of the private equilibrium
conditions around this point. We denote log deviations from the output target with a hat,
e.g. Jr = logy: —logy* ~ (y:+ —y*)/y*. Using this notation, the equilibrium behavior of

the private sector by an intertemporal Euler equation that replaces (4)

; L. .
Jr=—7 lit — E¢tiq] + Eeita, (18)
by the Phillips curve that replaces (5)

e = k¢ + kuplt + PE 7T 1 (19)

11



(U"i’ % )yss K
¢lu—1] o+1/v’
misses some of the features present in the fully fledged economy—notably the possibility

where k¥ = and x, = and & = ¥ in place of (6).> While this environment

of an inflation bias—it is enough to isolate the core mechanism of our model.

Section 3.1 studies optimal monetary policy in this environment. When setting mone-
tary policy, the central bank understands that its policy decisions affect the expectations’
formation process of firms and households. We show that this motive leads the central
bank to raise real interest rates more aggressively after an inflationary shock: by doing so,
the central banks acquires reputation, and higher reputation allows to “anchor” inflation
expectations and to better smooth the effect of the shock on current inflation. Because of
this reputation channel, the central bank adopts a more hawkish stance relative to a sce-
nario in which the policymaker does not internalize expectation formation. Importantly,
we show that these motives to build reputation are state dependent, and are particularly

strong when private agents are uncertain about the central bank’s type.

We next turn to how these reputation effects can be measured. In our framework, the
central bank’s incentive to acquire reputation depends on how responsive inflation expecta-
tions are to policy changes. Section 3.2 shows that this statistic can be estimated by looking
at the response of inflation expectations to “monetary surprises”—defined as the private
sector forecast updates of nominal interest rates. This result is key to our quantitative strat-
egy, which uses high-frequency identification methods and indirect inference to discipline

the importance of the reputation channel in our model.

Section 3.3 concludes by discussing how these insights extends to the fully fledged econ-
omy presented in Section 2.

3.1 The reputation channel

We consider a case where uncertainty about the central bank’s type is resolved after the
first period, and the type of the central bank is perfectly persistent. In period 1, the type is
unknown and private agents form expectations about future outcomes according to their
prior, p, and the observed policy choices of the central bank. In period 2, the central bank’s
type is credibly revealed to households and firms, and that there are no shocks to the

preferences of the policymaker from that point onward (¢; = 0 for all t > 2).

We solve for the equilibrium allocation by backward induction, first deriving the equi-
librium outcome from period 2 onward and then studying the optimal policy problem at
date 1.

8See the Appendix for a derivation.
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Long-run under full information The equilibrium outcome from period 2 onward is
the equilibrium outcome in a Markov perfect equilibrium with public information and
exogenous state §; = (fl;). Abstracting from the ZLB constraint, there exists a unique
Markov equilibrium outcome.” The central bank’s problem is

Vs (3,8) = maxR (7, 9;4 (6,0)) + BE [Va (¢,0) |¢] (20)

g

subject to the log-linear Phillips curve (19). Since there is symmetric information between
the private sector and the central bank, expectations are taken with respect to the exogenous

state §’ given the current realization $.

Letting R, denote the derivative of R with respect to argument x, we have that the

equilibrium (77, 7) at any point in time must satisfy the static first order condition
Rk = =Ry (21)

and the Phillips curve. Using the definition of R in (8), we can solve these two equations

that characterize the equilibrium outcome to obtain allocation and pricing rules

6, (5.0) — x(6,0)x? A
92(8,0) = — [1— (6,0)](1 — Boy) + a(6,0)x2"
5 (3,0) = [1—a(6,0)]x )

[T~ a(6,0)](1 — Boy) + a(6,0)x2"

After a positive supply shock, the monetary authority increases real interest rates and
induces a fall in output, which mitigates the effect of the shock on inflation. This policy
response is stronger the greater the weight on inflation stabilization «(6,0), and the steeper

the Phillips curve—the larger is «.

It follows that, conditional on a positive supply shock i, the economy with a hawkish
central bank has lower inflation and more negative output than an economy with a dovish

central bank.

Short-run with reputational concerns We now consider the problem in period 1 given
the publicly observable state, (8, p), the value function from period 2 onward, V; (§,6), and
the equilibrium level of inflation that will prevail in the second period, 71, (3,6). We define

9 Armenter (2018) shows that there can be multiple Markov equilibria when respecting the ZLB. Further-
more, even abstracting from the ZLB, there are also multiple time-dependent equilibria that differs from the
unique Markov perfect equilibrium and have the property that inflation goes to infinity as t — occ.
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the private sector’s expectations of inflation in the next period after the central bank acts as

I (8,0,9) =p(80,9)E [m2(8,0m) 18] +[1—p (8,0,9)]E [m2 (5 6p) I8] (22)

where p (8, p,7) satisfies (17) given the central bank’s policy function 7 (3, p, 0, €).

We can then write the problem for the central bank in period 1 as
V1(5,p,0,€) =maxR (,9;a (6,¢)) + BE [V (§,6) |8] (23)
Y

subject to
=K+ ruft + P2 (5,0, 9) (24)

taking the function IT; (-) as given. Because the continuation value V; (§,6) does not de-
pend on the choices in period 1, the optimal choice is obtained by maximizing R subject to
the Phillips curve (24), or simply:

91(3,0,0,¢) = arg myglxR (k9 + xufi + BIL (5,0,9), s ) - (25)

Finding an equilibrium then boils down to find a policy #; (-) and expectations IT; ()
that are consistent with (22) and (25). We focus on a separating equilibrium in which the
central bank chooses a different policy for any a = a (0,¢).!° In fact, inspecting problem
(25), the optimal ; depends on 6 and ¢ solely through their effect on & = a (6,¢). We can
thus write the equilibrium outcome as 71 (§, p, «).

We now solve for the optimal policy of the central bank. Toward this end, we can write
the first order condition from the central bank problem (25)

= —Ry. (26)

Equation (26) is very similar to the optimality condition under full information, equation
(21), with the exception that the monetary authority now takes also into account the effects
of his policy actions at date 1 on inflation expectations—the term

dl'l, (3,0,7 . . ~90p (8,0,
—Zgy‘o 9) = —E [ (§,0p) — m2 (§,0m) |5] P50 Y) ayf) y>.

19This economy could also admit pooling equilibria in which for all « the central bank chooses the same
policy and there is no updates in the type of the central bank, o’ = p. These pooling equilibria are supported
by off-equilibrium path beliefs that assign a reputation lower than p for deviations that entail more tightening
than along the equilibrium path. They then do not satisfy the intuitive criterion.
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As we show next, this term is non-negative. To understand why, consider a situation
in which the economy faces an inflationary supply shock, i > 0. From the previous
analysis, we know that the dovish central banker will implement a higher level of inflation
than the hawkish one when i > 0, so E[m, (§,0p) — 2 (§,0y) 8] > 0. So, the sign of
dlly (8,p,7) /99 depends on the sign of dp (3,p,7) /09. This latter expression tells us in
which direction the private sector updates its prior after seeing a marginally higher level
of output in the economy—with a negative value implying that a higher level of output
induces the private sector to update their prior toward the dovish policymaker.

Let a (77;s,p) be the inverse function of #; (s, p, -) given s and p. For all § on path we can
then (17) as

) 101)
Pr(a =a(9;5,0)0p)

o B B pPr(a=a(y;5p
S, 0, =P(a=a -y ; - 123
p(&p§) =Pla=alfis0)io) = o =55 0) o) = (1 — )

Moreover, if 71 (8, p, ) is differentiable in &, we have

P00 _ Pa@se)
99 915, p,u) /n

A

Because higher values of a are more likely when the monetary authority is of type 0y,
P’ >0, the sign of 9p ($,p,7) /97 depends solely on the sign of 991 ($,p,«) /da. For ji > 0,
output strictly decreases in a because the central bank is more willing to sacrifice output
when the weight on inflation stabilization is greater. Thus, a higher realization of § signals
that it is more likely that the central bank is a dove, dp (3,p,9) /0§ < 0. This, in turn,
will push up inflation expectations, since the dovish policymaker is expected to implement
higher inflation in the future, w > 0.11

Thus, when facing an inflationary supply shock, the central bank understands that it can
moderate the effect of the shock on current inflation by increasing its reputation, as this
leads to inflation expectations that are more “anchored” to those of the hawkish policy-
maker. Ceteris paribus, this channel incentivizes the central bank to stabilize more inflation
at the cost of a larger fall in output. We show this in the next proposition, which compares
the equilibrium of our economy to one with perfect information.

Proposition 1. The central bank is more hawkish when its type is unknown. That is, if y > 0
(u < 0) then yq (s, p, «) is more negative (positive) than in the Markov equilibrium under perfect
information under the Hawk, strictly so if p € (0,1).

Symmetrically, if fi < 0 the equilibrium output is strictly increasing in a. So a higher realization of # in-
creases the government reputation. Also in this case 911, (8, p,7) /07 > Osince E [z (§,60p) — 72 (8, 601) |5] <
0 when f1 <0.
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Under perfect information, reducing output helps stabilize inflation directly through the
Phillips curve. With imperfect information, the same policy has also an indirect effect: it
raises the central bank’s reputation, which lowers expected future inflation and thereby
moderates current inflation. This reputation channel induces the central bank to follow a

tighter policy than in the perfect information case.

Interestingly, the reputation channel is state-dependent. First, it operates only when
the private sector is uncertain about the policymaker’s type. When the prior is dogmatic,
that is when p = 0 or p = 1, current monetary policy decisions have no effect on future
expectations, oI1>(8, p, ) /97 = 0, and the reputation channel will be muted.

Second, in this example it operates only when the economy faces supply shocks. When
fi =0, there is no inflation/output trade-off and, given the functional form used for R, both
types of policymakers will want to implement the same allocation (j = 0,71 = 0). There-
fore, the private sector’s beliefs about the central bank’s type equal their prior irrespective
of the observed policy choices (o’ = p), and the monetary authority will not have an in-
centive to choose policy in order to change its reputation. In those cases, the equilibrium
allocations with perfect and imperfect information coincide.

Macroeconomic effects of the reputation channel What are the macroeconomic impli-
cations of these reputational incentives? To answer this question, it is useful to compare
the equilibrium outcome of our economy to that of an economy with a “myopic” central
bank—a monetary authority that ignores the consequences of its actions on inflation expec-
tations. These two economies are equivalent in all other respects, including the expectation
formation process of firms and households. Therefore, comparing these two economies will
isolate the effects that reputational incentives have on monetary policy and macroeconomic
outcomes.

Specifically, we assume that the myopic central bank chooses output and inflation ac-
cording to the static trade-off

R, (n_;nyopzc’yAlmyopic; OC) K — —RyA (nTyopzcl yf\lmyopic; lX> (27)

while the private sector forms expectations as in the benchmark economy, with inflation
being determined by the the Phillips curve ;" oPic — Ky MO+ 1,1 + BIT, (§, 0, yAlmeic)
The next proposition characterizes the differences in output and inflation between this
economy and the benchmark..

Proposition 2. Consider a myopic central bank that sets policy according to (27). Then, for small
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fi > 0, we have

aHZ(SA/P/yAl) &

w5t (5,p,a)

L Hyopic PRI 71 PPN

¥ (8,0,0) =91 (8,p,a) + — > 11 (5, p,0) (28)
' [0&1{2 + oucﬁ%:p’yl) +(1— oc)]

[K-|—,38H2 /P']/l)] wﬁanz(;f'%)n(ip,“)

[mcz D(Kﬁanz ,P,y1 +(1 —[X)}

myopic

7V (5, 0,0) = 71 (5,0,) +

> (5,p,a). (29)

Equation (28) and (29) show that reputational incentives lead to tighter monetary pol-

icy following an inflationary supply shock, something that leads to a larger recession, as

977 e (8,p,) > 11 (3, p, a), but less severe impact of the shock on inflation, ;""" i (5,0,0) >
1 (§, p, )

These expressions also show that the magnitudes of these differences crucially depend
on the elasticity oIl (3,p,71) /971 : the more responsive inflation expectations are to the
policy actions of the central bank, the larger the incentives to use interest rates to manage
inflation expectations, and the larger the impact of reputation on output and inflation.

Numerical example We now illustrate the workings of the model using a numerical ex-
ample. The solid lines in Figure 1 plots the equilibrium outcome in period 1 as a function
of the supply shock y, and compares it to the equilibrium outcome of the economy with
full information (circled lines). For this numerical experiment, we assume that the policy-
maker’s type is the Hawk (6 = 6p), that the private sector holds initially a low level of
reputation p = 0.5, and that ¢ = 0. Because we are conditioning on § = 6y, the full infor-
mation economy corresponds also to our benchmark economy with an initial reputation of
p = 1. Therefore, the comparison between these two cases is also informative about the
role of inherited reputation for monetary policy. The panels plot the equilibrium outcome
as a function of the markup shock .

As discussed above, when private agents are uncertain about the central banker’s type,
the monetary authority responds to a positive supply shock by increasing real interest rates
more aggressively and implementing a larger fall in output. Despite the more restrictive
policy stance, inflation outcomes in this example are worse in the economy with imperfect
information. This happens because inflation expectations respond more strongly to supply

shocks in the economy with imperfect information.

To see that, let’s rewrite the Phillips curve as
70— k1 = Kyt + B {E [12 (£,60) |8] — p(8,0, 91)E [72 (€, 6p) — 12 (&, 621) 18] } .
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Figure 1: Equilibrium response to a supply shock

Notes: For this numerical illustration, we set xk = 0.2, B = 0.94, 0y = 0.6, 6p = 0.2, 0, = 0.02, 0 = 2. The
policy functions are constructed setting 8 = 6yand € = 0. The solid line reports the policy function for p = 0.5,
while the circled line for p = 1.

For fixed 7, a lower p reduces p($,p,71). Because E 715 (§/,6p) |5] > E [z (§/,0y) |§] when
fl > 0, a reduction in p increases inflation for any level of §;. In other words, the central
bank in the imperfect information economy faces a worse inflation-output trade-off than
the central bank in the perfect information economy, and achieves a higher level of inflation

even if it implements a more restrictive policy.

These reputational considerations, however, contribute to reduce the inflationary effects
of the supply shocks in the economy. This is illustrated by comparing the solid line to
the dashed line—the equilibrium outcome in the economy with a myopic central bank.
Ignoring the effect that monetary policy has on inflation expectations, the myopic central
bank chooses a less restrictive response, and output is higher than in the baseline economy.
This leads to an increase in current inflation driven by both the direct output effect from
the Phillips curve and by higher inflation expectations.

As mentioned earlier, the comparison between our economy and the perfect information
case is also informative about how optimal policy and outcomes vary the level of reputation
inherited by the central bank at date 1. Specifically, we have seen that a central bank with
p = 1 implements better outcomes (inflation closer to zero/output closer to target) than a
central bank with lower reputation, p = 0.5. To further understand the role of reputation,
we plot in Figure 2 the policy function for output, inflation and expected inflation as a

function of p, conditional on an inflationary supply shock fi > 0.

Consistent with the above discussion, higher reputation reduces the effects of the sup-
ply shock on expected inflation, with I (3, p,7) declining toward E [, (§/,0y) |3] as p
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Figure 2: Equilibrium response to reputation

Notes: For this numerical illustration, we set xk = 0.2, B = 0.94, 0y = 0.6, 6p = 0.2, 0, = 0.02, 0 = 2. The
policy functions are constructed setting 0 = 6y, e = 0 and = 0.03.

increases.

The relationship between y; and p is, instead, more complex. When p is close to zero,
y1 decreases as a function of p: at p = 0, the central bank’s actions have no effect on its
reputation, so the optimal choice of (y1, 771) follows the static rule of equation (20). As p
increases from zero, the central bank has an incentive to act in a more hawkish fashion to
build reputation, which reduces output. At higher levels of p, however, inflation expecta-
tions become more firmly anchored, allowing the central bank to stabilize inflation with a
smaller fall in output. This explains why y; eventually rises with p. This implies that the
central bank can achieve better inflation and output outcomes today, as both #; and 7; get

closer to the central bank’s target as p increases toward 1.

Therefore, the value function of the central bank increases in p, as the bottom-right
quadrant of the figure shows. This illustrates the idea of a “credibility dividend”, as higher
reputation allows the central bank to achieve better inflation/output outcomes when the
economy is hit by a supply shock.

3.2 Quantifying the reputation channel

As discussed above, the strength of the reputation channel and its implications for macroe-
conomic outcomes depend on how responsive inflation expectations are to the policy de-
cisions of the central bank, the term 90I1, (8, p,7) /97 in equation (21). In this section we

discuss how we can identify this term using data on nominal interest rates and inflation
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expectations.

Let ¢ (77;8, p) to the interest rate that implements a level of output 7 given (8, p), obtained

from the Euler equation (18). We can then define a monetary surprise to be

AEi (8,0,9) =1 (75, p) — {p/t(y% (8,0,a(0n,¢€))) ¢ () d€+(1—p)/91 (3,0,a(6p,¢)) ¢ (¢) de| .

That is, AEi is the difference between the realized nominal interest rate that implements 7
and the ex-ante expectations of the private sector given the state of the economy § and the
prior p. Similarly, we can denote by AE, (3,p,7) the update in expected second period
inflation after the private sector observes the nominal interest rate chosen by the central
bank.

The ratio of these two objects defines the elasticity of inflation expectations to monetary
surprises: the percent change in expected future inflation following a 1% surprise in nom-
inal interest rates. The following proposition characterizes this elasticity in the simplified

economy of Section 3.1.

Proposition 3. The elasticity of expected long-run inflation to a monetary policy surprise is

by (5,0,9) = 2E2 G0 0) L, (p.9) (30)
7 M — VN ~ ax2 A N
AIEI(S/ 'y) U—(l—O’m) le(slpry)
where H/2 (§,P,]7) = w i and 7 is such that E (7‘[2|§,P) =1I (§,P/]7)-

Equation (30) shows that there is a tight connection in our model between the elastic-
ity of inflation expectations to monetary policy surprises and dI1; (3, p,7) /97. Specifically,
by ($,p,7) is increasing (in absolute value) in the size of dII/9d7 > 0, and it equals zero
when there is no uncertainty about the policymaker’s type, p € {0,1}. This result is im-
portant because it links an inherently unobservable object—the reputational wedge relative
to the perfect information benchmark—to a potentially observable one: the sensitivity of

inflation expectations to monetary surprises.

A large literature in monetary economics has focused on identifying monetary surprises
and their effects on the economy via high-frequency identification. This result shows that
these statistics—and specifically the response of expected inflation to a monetary surprise—
provide important information on 9I1; (3, p, ) /97, the key term that regulates the role of
reputation in our economy. In our quantitative analysis, we will build on this insight
by first estimating by (8, p, ) using high-frequency data and then using these estimates as
empirical target in an indirect inference procedure to discipline the structural parameters
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of the model.

3.3 Discussion

So far we have described how reputation shapes monetary policy decisions and how this
mechanism can be disciplined using data on inflation expectations and interest rates. For
that purpose, we have made two simplifications to our model. First, we have focused on
an environment in which the policymaker’s type is revealed after one period, which al-
lowed us to study the equilibrium in a tractable “two-period” framework. Second, we have
considered a special version in which there is no inflation bias—something that allowed us
to log-linearize the private sector equilibrium conditions around the zero-inflation steady
state. In what follows, we discuss how relaxing these two assumptions affects the key
insights of this section.

Starting with the first point, we can show that the trade-off faced by the central bank in
the infinite horizon economy is very similar to the one we studied in Section 3.1. To see
that, consider the environment described in this section but assume that the central bank’s
type is not revealed in period 2, and that the type is not perfectly persistent.

The first order condition of the central bank is

aEpl A// /I 9// ! aV A// /I 9// ! a AI 7 f
~ (Rux+Rg) — ﬁ{Rn [”(pr) e)]HEcb[ (Saf;)/ >H p(sypy)_m)

Q

If we were to ignore reputation-building considerations, the optimal choice of inflation and
output would be such that R;x = —R;, see equation (21). With imperfect information,
instead, there is a wedge between these two terms, represented in the left-hand side of
equation (31). This wedge has two components, shown on the right-hand side of the above

expression.

The first component captures the fact that a more hawkish stance allows the central
bank to moderate the impact of supply shocks on current inflation through their effects
on inflation expectation, the term 9E? [7'] /dp’. This is the core mechanism discussed in
simplified model of Section 3.1.

In addition to this term, there is a second motive to distort the static first-order condition:
by acquiring reputation, the central bank can improve the inflation-output trade-off in
the future, an effect that is summarized by the term E’ [0V’/dp’]. This second term did
not appear in the simplified model because, in that example, the central bank’s type was
revealed in period 2, and reputation had no value from that point onward.
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Applying the envelope theorem to a log-linearized version of problem (15) we have

aV(3,p,0,¢)]

IEF [7'|3] 0p’ © BE oV (8,0,0,¢) op’
dp

I TR T

Thus, we can then rewrite equation (31) as

OEPHkTT, 4k Otk | Pt
Itk Opr | O

~ (Rak +Ryp) = BB [Rpii (32)
k=1

where k > 1 indexes decisions k-periods ahead, dpi/0p1 = 9px/9dpx_1 X Ipx_1/90p1 for all

k>1.

Comparing equation (32) with equation (26), we can see that trade-off that the central
bank faces in the infinite horizon economy is essentially the same as the one of the two-
period model of Section 3.1—with the exception that in the former higher reputation has
the benefit of stabilizing the present discounted value of future inflation expectations, and

not just those next period.

Regarding the second point, in this section we have considered an economy in which
the two types of central bank implement the same level of inflation in steady state. The full
model, instead, allows the output target in the central bank’s objective function to be above
the flexible-price one. Under that parametrization, the model would generate positive
levels of inflation in steady state. In addition, average inflation for the dovish policymaker
would be higher than the one of the hawkish, as the former places more weight on keeping
output close to its target than the latter.

This feature does not change conceptually the trade-off faced by the central bank. How-
ever, it gives the model more flexibility to match potentially large long-run elasticities
of inflation expectations to monetary policy surprises. To see that, note that the term
dll, (8,p,7) /97 in the model of Section 3.1 is closely tight to the supply shocks, as it equals
zero when fi = 0 or when the persistence of the supply shock goes to zero. In the fully
fledged model, instead, we will be able to obtain a sizable elasticity irrespective of the

stochastic process for the supply shock.

As we will see in Section 5, this flexibility will be important to match the evidence on

the sensitivity of inflation expectations to monetary surprises in Brazil.
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4 Monetary policy and inflation expectations

The model predicts that the responsiveness of long-run inflation expectations to policy
surprises—the elasticity b($,p,7) —is informative about the strength of the reputation
channel. We now estimate this elasticity empirically. Section 4.1 describes the data and
our empirical specification, while Section 4.2 reports our estimates for a group of advanced

and emerging markets economies.

4.1 Data and empirical specification

We now estimate the elasticity of inflation expectations to monetary policy surprises. We
follow Cook and Hahn (1989), Kuttner (2001) and Cochrane and Piazzesi (2002), among
many others and identify monetary policy surprises as variation in short term nominal
interest rates in a window around a monetary policy meeting. We measure monetary
surprises as the change in short-term overnight index swap (OIS) rates linked to the key
interbank rate in a two-day window around policy announcements, balancing the need to

avoid confounding news with allowing markets time to react.

We use financial market data on inflation compensation—the difference between the
yields on nominal and inflation-linked bonds—or rate from inflation-linked swaps as a
proxy for inflation expectations. The advantage of these financial market measures is that
they are available at a daily frequency and reflect the views of investors who have strong
incentives to be accurate, as they are effectively placing bets on their inflation outlooks. In
addition, the term structure of these instruments allows us to examine how monetary pol-
icy surprises affect inflation expectations at different forward horizons. The disadvantage
is that the financial market measures reflect both inflation expectations as well as com-
pensation for holding inflation risk and differential liquidity premia for holding nominal
and inflation protected bonds. These risk and liquidity premia can be large and volatile,
especially for countries with an history of high and volatile inflation. To guard against the
possibility that inflation risk premia are driving our results, we also incorporate survey-
based measures of inflation expectations. These survey-based measures are generally con-
sidered free from inflation risk premia. However, their lower frequency—typically monthly
or quarterly—reduces the statistical power of our event study approach, as revisions to ex-
pectations may reflect a wide range of other shocks. Moreover, unlike financial market

participants, survey respondents often lack strong incentives to invest in forecast accuracy.

We collect these variables for a range of advanced and emerging market economies, see

Appendix D.1 for a detailed discussion of data sources and definitions. A key data limi-
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tation is that relatively few countries have well-developed markets for inflation-protected
bonds, which restricts the availability of high-frequency market-based measures. Among
advanced economies, we include the Euro Area (EA), the United Kingdom (UK), and the
United States (US); among emerging markets, we focus on Brazil, Chile, Mexico. For all
these countries, we obtain a consistent sample going from 2010 up to 2024.> For each

country, we estimate

AEHT kprkrs) = @+ b Dir + 171, (33)

where AIE; (7t 5] is the revision in expected average inflation between k and k + s periods
around the monetary policy meeting and Ai; is the monetary policy surprise. Both variables
are expressed in annualized percentages, so the coefficient b, ;) measures the elasticity of
inflation expectations to monetary policy surprises at different forecasting horizons.

There are two remarks that are important to make at this stage. First, as we discussed in
Section 3.2, the elasticity in our model is state-dependent and varies over time. In the data,
instead, we identify just one value for b ) for the forward horizon [k, k + s], which we can

interpret as an average elasticity over the sample period of analysis.

Second, in our benchmark specification we will focus on a “long-run” measure of in-
flation expectations, five to ten years ahead. The reasons why we focus our analysis on
the long-run is twofold. First, inflation expectations may respond to monetary surprises
for reasons that are different from the reputation motives discussed in this paper, and this
may confound our measurement. For example, in a New Keynesian model with capital,
interest rate changes will affect capital accumulation and, by changing productive capacity,
will have an impact on expectations of future inflation. To the extent that reputational ef-
fects are more persistent that these propagation mechanisms, looking at the long-run will
allow us to better isolate the former. Second, as equation (32) shows, in our economy the
monetary authority cares about the present discounted value of the elasticity of inflation
expectations to policy actions. Detecting a sizable long-run elasticity will then be a strong
signal that this object is large—as we expect the elasticity to be continuous in k.

4.2 Results

Table 1 reports estimates of by ;) from equation (32) for the different countries. Negative co-
efficients indicate that monetary tightening lowers long-term inflation expectations. Panel

A reports the information when using inflation compensation as a measure of long-run

12We drop from the analysis observations taking place between January and August 2020 due to the
market turmoils associated with the global outbreak of Covid-19.
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Table 1: Estimates of equation (33)

Panel A: Market-based results

Brazil Chile Mexico Euro area UK us
b(SySy) —0.48*** —0.05 0.02 0.03 —0.05 —0.09
(0.18) (0.05) (0.07) (0.06) (0.07) (0.09)
R? 0.08 0.03 0.00 0.00 0.01 0.00
Sample 2010-2024 2010-2023 2010-2024 2010-2024 2010-2024 2010-2024
# obs. 92 104 109 134 143 114

Panel B: Survey-based results

Brazil Chile Mexico Euro area UK us
b —0.18** —0.00 0.03 0.11 0.29 —0.04
(0.09) (0.02) (0.06) (0.08) (0.23) (0.06)
R? 0.22 0.00 0.00 0.05 0.02 0.00
Sample 2010-2024 2010-2024 2010-2024 2010-2024 2010-2024 2010-2024
# obs. 92 117 106 57 47 54

Notes: The table reports regression coefficients from regressions of long-horizon inflation expectations onto
monetary policy shocks, equation (33). Panel A reports results for market-based measures of inflation ex-
pectations based on either the difference between nominal and real bond yields or based on inflation-linked
swap rates. The market-based inflation expectations are 5yr-5yr forward rates. Panel B reports results for
survey-based measures of inflation expectations. See Appendix D.1 for details about the exact horizons of the
survey-based inflation expectations for the different countries.

inflation expectations, while Panel B reports the results when using surveys.

We can see that long-run inflation expectations are very sensitive to monetary policy
surprises for the Brazilian economy, with unexpected interest rate hikes being associated
with significant reductions in expectations about inflation in the long-run. These effects are
statistically significant at conventional level, and they are economically sizable: a 100 basis
points surprise in the three month OIS rate causes, on average, a reduction of roughly 50
basis points when using inflation compensation and approximately 20 basis points when
using surveys.!> For the other countries, instead, we do not find robust evidence that
long-run inflation expectations respond to monetary policy changes. The coefficient b for
those countries, while often negative, is not significantly different from zero at conventional

levels, and the R? of these regressions are very close to zero in almost all cases. These results

1BThese difference in the point estimates could be due to multiple factors. First, market-based measure
of inflation expectations contain a risk-premium component that may itself be sensitive to monetary policy
surprises, and this could drive a wedge between the market-based measures and the surveys. Second, it is
worth pointing out that not all participants in the Focus survey update their forecasts immediately after a
monetary policy meeting. This unresponsiveness bias downward the sensitivity of inflation expectations to
monetary surprises.
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hold regardless of the measure of long-run inflation expectations used in the analysis—
whether based on financial markets or on survey data.

This result can be further illustrated by plotting the estimates for b ) at different hori-
zons for Brazil and the US. This experiment is reported in Figure 3. Following a 100 basis
points surprise in the OIS rate in the US, we observe a canonical “hump” shaped response
for inflation expectations: they are roughly insensitive in the near term ([0,2] years), they
are significantly negative in the medium term, declining by 20 basis points over the [2,5]
years horizon, and negative but not significantly different from zero at conventional levels
in the longer run. These results are consistent with previous work that has focused on the
relationships between monetary surprises and market-based inflation expectations data.
For example, Hanson and Stein (2015) and Nakamura and Steinsson (2018) find a negative
but statistically insignificant effect of monetary surprises on inflation break-evens five to
ten years out, while Acosta, Ajello, Bauer, Loria, and Miranda-Agrippino (2025) recently
document an “hump-shaped” pattern, with break-even inflation being more responsive to
monetary surprises at intermediate maturities. In the case of Brazil, instead, a surprise
tightening is associated on average to a very persistent and sizable drop in inflation expec-

tations, with little evidence of mean reversion.

Why do inflation expectations in Brazil respond differently to a monetary shock relative
to other countries? Through the lens of our model, one plausible interpretation is that bond
market investors and professional forecasters during the sample period of analysis are less
certain about the monetary policy framework of Brazil than they are for the other countries
in our analysis. As we have seen in Section 3.1, the elasticity of inflation expectations to
changes in interest rates depend on the underlying level of reputation p. Countries with
high levels of reputation have more anchored inflation expectations relative to a country
with intermediate levels of reputation. This interpretation is consistent with narrative evi-
dence in Bonomo et al. (2024), which documented major shifts in monetary policy in Brazil
over the period of analysis; to the extent that these policy shifts have raised uncertainty
about the policy objectives of the central bank, they may have made reputational factors

more relevant in shaping long-run inflation expectations.

While the estimated long-run elasticities are close to zero for the other countries, this
should not be interpreted as evidence that reputational forces are unimportant in those
contexts. In fact, for the United States we find that monetary policy surprises affect infla-
tion expectations at medium-term horizons, and our model suggests that reputation forces
would be relevant even if long-run expectations are firmly anchored. See also the comple-
mentary evidence in Caravello et al. (2025) regarding this point. Rather, the logic of our
model suggests that these reputational motives should be stronger in environments such
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Figure 3: Monetary shocks and inflation expectations: US vs. Brazil

Notes: The figure reports estimates of b(krs)(point estimates and 95% confidence intervals) in (33) for various
horizons for the US and Brazil. The confidence intervals are constructed using robust standard errors. Inflation
expectations are market-based and calculated from the difference between nominal and real bond yields. The
sample covers 2010 through 2024.

as Brazil, where monetary surprises have a larger and more persistent effect on inflation

expectations.

5 Quantitative analysis

Having documented that long-run inflation expectations in Brazil respond strongly to mon-
etary policy surprises, we now use the model to quantify how this sensitivity affects mon-
etary policy decisions. The goal is to translate the empirical elasticity estimated in Section
4 into an economically meaningful measure of the reputational forces that arises when the
central bank acts to manage expectations. To do so, we calibrate the model to Brazilian
data, choosing parameters so that the model matches, among other targets, the implied

elasticity of expected inflation to interest-rate surprises matches we measured.

The analysis proceeds in three steps. First, in Section 5.1 we calibrate the model to the

Brazilian economy Second, in Section 5.2 we use our framework to measure the importance
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of reputation building motives in the conduct of monetary policy by comparing equilibrium
outcomes in our economy to those of an economy in which the central bank is myopic.
Finally, in Section 5.3 we use the model to quantify how reputation affects the inflation—
output trade-off faced by the central bank.

5.1 Calibration and model fit

We calibrate the model at a quarterly frequency using Brazilian data. We define the
central bank output target to be proportional to the flexible-price level of output, y; =
ozs(xp) "V (0H1/V) | We let a(0,¢) = 6/ [0+ (1 —0)e €], and we assume that the Markov
chain governing the transition between types is symmetric, with Py denoting the probabil-
ity of remaining in a regime.

The model parameters are [¢,0,v, B, fi, X, 0z, 0z, P, O, 6,01, 0p, Py, 0| . We fix a subset of
these parameters to standard values. We set the intertemporal elasticity of substitution and
the Frish elasticity of labor supply to 1, the discount rate to 0.99, i = 1.2, and set x = 1/fi,

so that the flexible-price level of output is normalized to 1 in steady state. Given these
o+1i

¢(a—1)’

is equal to 0.075, a value in line with estimates for the Brazilian economy after the adoption

parameters, we choose ¢ so that the slope of the log-linearized Phillips curve, x =

of inflation targeting (dos Santos Fernandes and Portugal, 2023). We set p, = 0.95 and

0, = 0.0065, consistent with previous business cycle research.

The remaining parameters, [py,(fy,é, 01, 0p, Py, 0¢], govern the stochastic process of
the supply shock y; and of the objective function of the central bank. We chose these

parameters so that the model replicates, as close as possible, a set of moments.

The moments are computed using quarterly data on hp-filtered real gross domestic prod-
uct per capita (in logs), annualized inflation and the annualized policy rate controlled by
the Brazilian central bank (Selic rate)—see Appendix D.1 for data sources and definitions.
Our sample goes from 2010:q1 to 2019:q4. We target the sample standard deviation, first-
order auto-correlation and cross-correlation of these three variables. As argued in Bonomo
et al. (2024), this period was characterized by two different “regimes” for monetary policy:
a regime in which the government influenced the central bank into maintaining low in-
terest rates despite inflation running persistently above target, from 2010:q1 up to 2016:q2;
and a regime in which the central bank pursued stricter policies to make sure inflation
returned to target, from 2016:q3 onward. We identify the former as a “dovish” regime
and the latter as a “hawkish” one, and we include in the set of empirical targets average
inflation and nominal interest rates over these two sub-samples. Finally, we include the

sensitivity of long-run inflation expectations to monetary surprises estimated in Section
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Table 2: Model parameters

Parameter Value Note

¢ 133.333 | Adjustment cost, inflation
1/c 1.000 | Intertemporal elasticity of substitution
v 1.000 | Frisch elasticity of labor supply
B 0.990 | Discount factor
fl 1.200 | Average markup
X 0.833 | Disutility of labor
0z 0.950 | Persistence, productivity shocks
0% 0.065 | Standard deviation, productivity shocks
Ou 0.900 | Persistence, supply shocks
oy 0.013 | Standard deviation, supply shocks
o 1.016 | Output target
Oy 0.500 | Weight on inflation, Hawk
Op 0.150 | Weight on inflation, Dove
Py 0.995 | Probability of remaining in a policy regime
O¢ 2.400 | Standard deviation, monetary shocks

4.2—specifically, the one computed using the Focus survey at a four year forecasting hori-
zon (panel B of Table 1). It is worth noting that the model is over-identified, since we are
titting 13 moments with only 7 parameters.

We compute the model implied moments via a long simulation (T = 150,000). The
standard deviations, auto-correlations and cross-correlation are computed at the ergodic
distribution. We compute average inflation and nominal interest rates when the private
sector is almost certain to be facing the Dove (p; < 0.05) and similarly when it is almost
certain to be facing the hawkish central bank (po; > 0.95), and equate those to average

inflation and nominal interest rates in the sub-samples.!*

Finally, we follow the discussion in Section 3.1 and compute the elasticity of long-run
inflation expectations to monetary surprises, for each period t, as blgk) = AE; [ty 1] / AE[i],
where AE;[x; ] denotes the revision in the private sector expectations of variable x in
period t + k after agents observe the interest rate chosen by the monetary authority at time
t. In our model bt(k) is state-dependent and it varies over time, while in our empirical
analysis we obtain only an average elasticity over the sample of analysis. Given that this
period was characterized by large monetary policy shifts in Brazil, we compute the model
implied counterpart as the average elasticity conditioning on high policy uncertainty, which

we define to be periods in which p; € (0.4,0.6).

4Results do not change meaningfully if we make the cut-offs equal to 0.1 and 0.9 respectively, or if we use
the actual realization of the types rather than reputation to compute the conditional means.
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Table 3: Output, inflation and nominal interest rates: model vs data

Moment Data Model
Stdev(log Y;) 1.95 | 2.01
Stdev () 0.50 | 0.47
Stdev (i¢) 0.70 | 0.70

Acorr(log Y;) 0.90 | 0.87
Acorr(7;) 0.92 | 091
Acorr (i) 0.95 | 0.55
Corr(logY;, 7t¢) | -0.23 | 0.02
Corr(log Y;, i) | -0.45 | -0.31
Corr(7ty, it) 0.81 | 0.63
Mean(7t;|Dove) | 6.68 | 6.45
Mean(i;|Dove) | 10.83 | 10.64
Mean(7;|Hawk) | 4.23 | 4.52
Mean(i;|Hawk) | 8.42 | 6.91
p(12) -0.16 | -0.13

Notes: The sample standard deviations, autocorrelations and cross-correlation are computed over the entire
sample period, 2010:q1-2019:q4. Average inflation and nominal interest rates are computed over the 2010:q1-
2016:q2 sub-sample for the dovish regime, and the 2016:q3-2019:q4 sub-sample for the hawkish regime. The
moments in the model are computed on a long simulation, T=150,000. Inflation and nominal interest rates
are expressed in annualized percent, while output Y; is reported in logs and multiplied by 100. Standard
deviations, autocorrelations and cross-correlations are computed using all observations. Average inflation and
nominal interest rates are computed conditioning on p; < 0.05 for the dovish regime and p; > 0.95 for the
hawkish regime. The average elasticity in the model, b(u), is computed conditioning on p; € (0.4,0.6).

Table 2 reports the value of the parameters while Table 3 reports the empirical and
model implied moments. Despite being over-identified, the model captures remarkably
well the behavior of output, inflation and nominal interest rates in the sample. With a few
exceptions, the model matches accurately the moments that describe the volatility, auto-
correlation and cross-correlation patterns of these three variables, and it reproduces well
the average behavior of inflation and nominal interest rates over periods of low and high
reputation. In our simulations, average inflation and nominal interest rates are, respectively,
6.45% and 10.64% in periods in which the central bank has a low reputation, and they are
4.52% and 6.91% when reputation is high—numbers comparable to the Brazilian experience

over the sample.

Importantly, the model produces an empirically plausible elasticity of long-term infla-
tion expectation to monetary innovations, with inflation expectations three-years ahead
falling on average -0.13% after a 1% unexpected increase in nominal interest rates. This
average value masks a sizable degree of state-dependence in the model. Figure 4 explores

this aspect. The left panel of the figure plots the distribution of bt(lz) in our simulations.
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Figure 4: Sensitivity of long-run inflation expectations to monetary surprises

Notes: We simulate our economy for T = 150,000 periods and for each ¢ we compute bt(lz) as explained in the

text. The left panel reports the histogram of bglz) over this simulation while the vertical dotted line depicts the

estimated elasticity in the data. The right panel reports the mean of bt(lz) conditioning on different reputation

levels p, E [b}m ot € (0—a,p+ a)], with a = 0.05.

While typically the elasticity hoovers around zero, there is a long left tail, indicating that
the model can create episodes in which long-run inflation expectations are at risk of de-

anchoring.

The right panel of the figure shows that policy uncertainty is a key driver of this state-
dependence. The illustration plots the conditional mean of bfk) against p;. We can see that
the elasticity is on average close to zero when either p; is close to zero or when it is close
to one: in those instances, the private sector has little uncertainty about the policymaker’s
type, so innovations to nominal interest rates have little effects on long-run inflation expec-
tations. Long-run inflation expectations are, instead, more sensitive to unexpected changes
in nominal interest rates when the private sector is more uncertain about the policymaker’s

type, that is when p; takes intermediate values.

The model produces a sizable elasticity of long-run inflation expectations to monetary
innovations via a combination of a slow learning process and different underlying levels of
inflation for the two types. To understand why, we can rewrite the expectations of inflation

k period forward as
E¢[7t; k] = Pe(Orsk = On)Et[ 70 1k[0p1k = On] + [1 — Pe(Orx = Op)] Et[7011k(0r4k = 6D
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First, in our calibration, the monetary authority targets a level of output above the
flexible-price one, § = 1.016. This implies that the two types of policymakers target dif-
ferent underlying levels of inflation: the Dove, who in our calibration places on average
a higher weight toward output stabilization, tolerates higher levels of inflation than the
Hawk, as it tries to push output closer to the target. This feature implies that E;[7t;  |6; k]
varies with 6,y even for k large. If § was equal to 1, this conditional expectation would
converge to the unconditional mean as k grows, at the same speed of the convergence of
the supply shock. Given our estimates for p,,, this would be .

Second, in our calibration 6 is very persistent (Py = 0.995) and monetary innovations are
large, o = 2.4. Because of this, types switch infrequently and agents learn slowly over time,
so a sufficiently large monetary innovation can have long-lasting effects on reputation—that
is, it can meaningfully move P;(0;,; = 0y) for k large.™

The combination of these two features—a slow learning process and different underlying
inflation levels for the two types—imply that long-run inflation expectations in our model
can move realistically. This effect is more important when the private sector is uncertain

about the policymaker’s type, as in those state beliefs are more responsive.

5.2 Quantifying the reputation channel

We now assess the importance of reputation considerations when setting monetary policy.
For this purpose, we follow the analysis of Section 3 and compare the equilibrium outcome
of our economy to one in which the central bank is myopic. The expectation formation
process is the same as in the benchmark economy: households and firms observe monetary
policy decisions and update their prior on the policymaker’s type using Bayes’ rule. The
only difference is that the myopic central bank does not internalize the effects that monetary
policy decisions have on reputation, while these are fully internalized in our model.

Table 4 reports the mean and standard deviation for inflation and output, the latter
expressed in percentage deviation from the central bank’s target. The first two columns
report these moments conditioning on p; € (0.4,0.6) (“High uncertainty”) and on p; ¢
(0.4,0.6) (“Low uncertainty”): as we showed in Proposition 2, the difference in outcomes
between these two economies depend on how sensitive inflation expectations are, and the
analysis in the previous sub-section has showed that the current level of reputation is the
key determinant of this sensitivity in our calibration. The table also reports the average

15Both of these ingredients are necessary. If the Markov process was not very persistent, forward expec-
tations would quickly converge to the unconditional mean. If the monetary shocks were not sizable, agents
would learn the policymaker’s type quickly over time, and forecast revisions would not affect expectations
of inflation far in the future.
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Table 4: The reputation channel: low vs. high policy uncertainty

Benchmark Myopic | Benchmark Myopic
Moment High uncertainty Low uncertainty
Mean(7t;) 4.53 5.88 5.07 5.48
Stdev(7;) 1.71 1.97 1.89 2.04
Mean(7;) 0.77 1.22 1.08 1.33
Stdev (1) 0.64 0.12 0.61 0.14
Mean (%) 0.00 043 0.00 0.19

Notes: We simulate the benchmark economy and the one with a myopic central bank for T = 150,000 periods.
The first two columns report statistics conditioning on p; € (0.4,0.6), while the last two columns condition on
ot ¢ (0.4,0.6). Inflation is reported in annualized percentages while output in percentage deviation from the
central bank’s target.

value of the policymaker’s objective function R; in the myopic economy relative to the one
in the benchmark.

Consistent with the discussion of the simplified model of Section 3, reputation building
motives induce the central bank to react more to inflationary shocks, resulting in a less
volatile inflation process. This comes at the costs of larger deviations of output from the
central bank’s target. These differences can be quite sizable, especially in periods of high
uncertainty: the standard deviation of inflation is 16% larger in the economy in the econ-
omy with a myopic central bank, while output is approximately five times more volatile in

the benchmark than in the myopic economy.

In addition to these differences in volatilities, the two economies also differ in their aver-
age behavior due to the inflation bias. When uncertainty is high, the benchmark economy
features substantially lower inflation on average than the economy with a myopic central
bank, 4.53% vs 5.85%. In the benchmark economy, the central bank has an incentive of
building a hawkish reputation and, due to this incentive, it accumulates reputation over
time. This moderates inflation on average because higher reputation anchors expectations
toward those of the hawkish policymaker, which in our calibration implements a lower
inflation rate on average.

When aggregating those numbers using the policymaker’s objective function, we can
see that reputation building motives lead to considerable gains for the central banks: the
average value of the period objective function R; in the myopic economy is 43% below that
of the benchmark in periods of high uncertainty and x% in periods of lower uncertainty

normal times.

33



5.3 The value of reputation

The previous experiment has showed that reputational considerations can have quantita-
tively important effects on monetary policy. As we have discussed in Section 3, policy-
makers have an incentive to build reputation because higher p; moderate future inflation
expectations and make them less responsive to economy shocks, something that helps the
policymaker achieve a better inflation-output trade-off over time. We now use our model
to quantify the value of reputation for the policymaker.

To this end, consider the expected value of the central bank’s objective function next
period, ES?[R;,1]6, s, p] for type 6 in state s. For Py large enough (as in our calibration), this
expression can be approximated by

Ef’[Re1106,5,0] ~ —E; {[1 — (0, &101) Bt [frs1lera]” + a6, 1) Es [7r4q |8t+1]2}
— Ei{[1— (0, er11)] Vare (Geialersr) + (0, ee41) Vare [7eia|era] } (34)

The first term is related to the “inflation bias”, as it capture the loss of value for the central
bank that comes from trying to push output above the flexible-price level resulting in
average inflation above zero.'® The second term, instead, is related to the “stabilization
bias”, and it captures the loss in value arising from the inability of the central bank to keep
inflation and output at their target in response to shocks.

The left panels of Figure 5 plot these conditional moments as a function of p. The top
panels of the figure plot the conditional mean and variance of output—in deviation from
the central bank’s target—while the bottom panels report the same statistic for inflation.
When constructing this figure, we set § = 0y and /i = 0. As in the simplified model of
Section 3.1, we can identify two regions in these plots, depending on p.

16This term would be equal to zero when i = 0 if the output target of the central bank was equal to the
flexible-price level of output (§ = 1).
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Figure 5: Sensitivity of long-run inflation expectations to monetary surprises

Notes: The panels on the left plot the conditional mean and standard deviation of output and inflation, for
different levels of reputation. Inflation is reported in annualized percentages while output in percentage
deviation from the central bank’s target. These conditional moments are computed via simulations. We set
6 = 0y, fi = 0. Then, for each p and ¢ in a grid of values, we simulate K = 2000 different realizations of
the supply shock next period, and compute output and inflation for each of these realizations. The solid lines
in those figures plots the mean and standard deviation across these different realizations as a function of p,
for ¢ = 0. The right panel aggregates these moments according to equation (34) and plotsE;[R;;1] and its
decomposition into the inflation bias component and the stabilization bias component.

At low reputation levels, an increase in p is associated to lower output on average and
to higher output volatility. This happens because the sensitivity of inflation expectations is
increasing in p in this region of the state space—see Figure 4—and so do the incentives to
build reputation. Therefore, as p increases, the central bank implements a more hawkish
policy, setting higher real interest rates on average and in response to inflationary supply
shocks. The benefits of these reputation gains can be seen mostly in the reduction of aver-
age inflation, which drops from 6.75% to 4.75% when reputation goes from 0 to 0.5. The

volatility of inflation, instead, moderately increases in this region. The effect of reputation
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on the volatility of inflation is a-priori ambiguous in this region of the state space. On the
one hand, higher reputation induces the central bank to respond more strongly to supply
shocks, something that reduces the volatility of inflation. On the other hand, as we have
discussed previously, the elasticity of inflation expectations to monetary surprises increases
in this region of the state space, and this makes inflation more sensitive to monetary sur-
prises. In our calibration these two effects mostly offset each other, with the second effect
slightly dominating.

At high reputation levels, instead, an increase in p is associated to higher levels of output
and to a reduction in its volatility. As the private sector becomes increasingly confident that
the policymaker is the Hawk, the central bank’s incentives to build reputation weaken. In
addition to that, inflation expectations become more firmly anchored at lower levels as p
increases, which allows the central bank to achieve a better inflation-output trade off. The
combination of these two forces explains why the economy in this region is characterized
by output and inflation that are increasingly closer to the central bank’s target and that are

less sensitive to supply shocks.

The right panel of the figure aggregates these conditional moments to plot the objective
function of the central bank and its decomposition in equation (34) as a function of p. The
central bank achieves a better inflation-output trade-off as p goes from zero to 1. Initially,
the gains comes exclusively from the reduction in the inflation bias, as the stabilization bias
component deteriorates. As the central bank graduates into a high-reputation institution,
the inflation bias component stabilizes and the value of reputation is reflected in a better

ability of the central bank to stabilize output and inflation against economic shocks.

Overall, our analysis points toward a sizable reputation dividend for the central bank.

Two additional observations. Figure 5 highlights two additional points. First, it shows
why inflation expectations alone are not a good measure of de-anchoring risk. Compare for
example the outcomes in our economy at p = 0.5 and p = 1. From Figure 5 we can see that
in these two cases inflation expectations are quite similar, mostly because the central bank
at p = 0.5 optimally chooses a tighter policy due to strong reputation building motives. Yet,
the central bank is more at risk of a de-anchoring at p = 0.5 than it is at p = 1, in the sense
that inflation expectations would increase much more drastically in the former case if the
central bank unexpectedly implemented a more dovish policy. As we have argued in the
paper, the elasticity of inflation expectations to monetary surprises is a more appropriate

indicator of de-anchoring risk in this circumstance.

Second, the mechanisms underlying Figure 5 can help rationalizing why different coun-

tries had different monetary policy responses to the post-pandemic inflation episode, and
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why despite these differences we observed quite similar inflation outcomes. As docu-
mented by Nakamura et al. (2025), countries with a recent history of high inflation (a
proxy for reputation in our model) tightened monetary policy much more aggressively
and earlier, yet attained inflation paths similar to those of countries with a history of low
inflation (high reputation). This outcome is consistent with our model.

To clarify this last point, Figure 6 plots the impulse response function to an inflationary
supply shock under low reputation (solid line) and high reputation (dashed line), assuming
that the central bank is a Hawk. With low reputation, strong incentives to build credibility
lead the central bank to raise interest rates very aggressively, with nominal interest rates
increasing twice as much relative to the high reputation case. Consistently, the low reputa-
tion economy features a more severe output contraction than the high reputation economy;,
as in the latter the central bank can adjust interest rates more moderately since expectations
are already well anchored.

Nominal interest rate Inflation
1.2 1.2
1 1 A N
-0.01
0.8 0.8
0.6 -0.02 0.6
04 04
—— Low reputation -0.03
0.2 . . 0.2
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0 -0.04 0
0 5 10 0 5 10 0 5 10

Figure 6: Impulse response functions to a supply shock

Notes:Impulse response functions are computed as follows. We set 6; = 0y and & = 0 for all ¢. For the
low-reputation case, we set p; = 0.25 (solid line), while we set p; = 1.00 for the high-reputation case
(dashed line). We consider two paths for the supply shock. In the first path, we set ¢, = 2 for t = 2 and
zero otherwise. In the second path, we set ¢, = 0 for all £. The lines in the figure plot the difference in
log (Y:/z¢), 7+ and i between these two paths. Output is reported in percentages, while nominal interest
rates and inflation are expressed in annualized percentage points.

6 Conclusion

This paper has studied monetary policy in an environment in which long-run inflation
expectations are imperfectly anchored and can be influenced by the central bank’s actions.
We show that when agents are uncertain about the central bank’s objectives, policymakers

face stronger incentives to respond aggressively to inflationary supply shocks in order
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to signal their commitment to price stability. This process of reputation-building helps

stabilize long-run inflation expectations and improves the inflation-output trade-off.

We show theoretically that the strength of the reputation channel in the model is closely
linked to the sensitivity of long-run inflation expectations to monetary surprises. We es-
timate these elasticities for a set of countries, finding that they are especially large for
Brazil. Through the lens of our model, this finding suggests large gains from building
reputation—a core insight that can help explain why central banks with a recent history of

high inflation were quick and aggressive in raising interest rates after the pandemic.

Our analysis takes as given the objective function of the central bank and how it varies
over time, and points out that these movements introduce a non-trivial inference problem
for the private sector. In practice, those movements are the result of delicate institutional
interactions between the monetary and the fiscal authority, and how those interactions
change with economic conditions. In Bocola, Chaumont, Dovis, and Kirpalani (2025) we

are currently studying these and related issues.
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Appendix

A  Equilibrium definition

In this section, we fully define the equilibrium for the private agents. We start by defining a
Recursive Competitive Equilibrium (RCE) for the private agents given a set of interest rate
rules followed by the central bank of each types and the evolution of reputation consistent
with Bayes’ rule. In particular, let S = (P_,s,p) and denote the policy rules as ¢ (S,6,¢).
The evolution of reputation follows Bayes’ rule as in the text: o’ = p’ (S, 7).

Given (S, 0,¢) and p’ (S,i), a RCE is a set of decision rule and a value function for the
stand-in household, ¢, 1, b’ and v; a decision rule and value function for the intermediate
good firm, v, y, and J; price functions P, W, and Q; aggregate allocation rules C, L, and Y;
and a transfer rule T such that i) ¢, 1, b’ and v solve the stand-in household’s problem:

v(S,b,i) = max U(c,1) + BEF v (", v',i") (35)
cl, /

subject to the budget constraint

/

P(S,i .
(Sii)e+ 17

— W (S,i)l+b+T(S,i),

the NPG, and the evolution of the aggregate states, S’ = (s, p’) and i’ = ¢ (s/,p,0,¢') with
p' = p' (S,i);ii) p,y and ] solve the intermediate-good firm’s problem:

S W (S, i) ¢z [ p 2 . / VN el
I(SIZIP—)—%X <P_T>y_7(p__1) P(S,i)+E° [Q(S,S,z)](S,z,;gL)

subject to the demand function

v=(ssg) Y0

the evolution of the aggregate states, S’ = (s',p’) and i’ = 1 (¢,0/,0,¢') with o’ = o (S,1);
iii) representativeness conditions ¢ (S,i,0) = C (S,i), 1(S,i,0) = L(S,i), b’ (S,i,0) = 0 and
p(S,i,P-)=P(S,i),y(S,i,P-) =Y (S,i); and iv) market clearing

zL(S,i) = Y (S,i)

. N 9z (P(S,0)
Y(S,z):C(s,z)+7‘z< P_Z —1>2
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where the nominal stochastic discount factor is given by

Uc (8,1 /P (S,
Uc (S,i) /P (S, 1)

Q(S,s,#) =B

and the nominal aggregate transfers from intermediate good firms to the households are

T(S,i) = (P(S,i) - M) Y (S, i) — % (@ —1>2.

given by

We can derive the inflation rate as

7t (S,i) =

Note that this formulation implies that the policy, allocation and price rules induce a
continuation competitive equilibrium for every after any (S,i), also for the interest rates
that do not arise along the equilibrium path.

A Markov perfect equilibrium is a central bank policy rule ¢ (S, 6,¢) and its associated
value function V (S, 0, ¢), the evolution of reputation p’ (S,7), and the associated recursive
competitive equilibrium such that that i) 1 and V solve the central bank’s problem

V (s,0,6,¢) =maxR (7 (s,0,i),Y (s,0,i);a(6,¢)) + BECV (s, 0" (s,0,i),0,¢)

ii) p satisfies Bayes’ rule!”

_ pPI‘ (i|9H,S) PHH + (1 — p) Pr (i|9D,S) PDH

o Pr (i6x, S) + (1 —p) Pr (i[6p, S) (37)

o' (S,i)

and iii) given ¢ and p, the allocation and pricing rules are a RCE.

We can further simplify the definition of the equilibrium by noticing that allocation and
price rules only have to satisfy (11), (12), and (13).

Let’s first arge that (11)—(13) are necessary. Consider first the stand-in household’s prob-
lem, (35). The first order necessary conditions after imposing representativeness are
1 ,C (8,17 /C(S,i)7

= [E°
1+i T R (S,

7Here the assumption is that range(:) does not depend on 6. For i ¢ range (1) then we can set p’ = 0.
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and
W(S,i)  xL(S,)Y"

P(S,i)  C(S,i)"

Thus, the Euler equation is necessary. Consider next the intermediate good firm’s problem,

(36). The necessary first order condition is

K
0= (B gt (-2 (B e () Lo [0
Sty (- ) O e () e o (5-0) ]

where the second line follows from the envelope condition. Imposing representativeness

vog (L o1) D [QU )

(symmetry in pricing decision), p = P and p’ = P/, we obtain

W/P "N At ot /
O:Y—Fﬁ(l— . )Y—¢z7r(1+7r)+IEp [przn(l—kn)z}

L . (1—yW/P)Y—¢z7T(1~I—7T)+]EPI

C/ - ! ! /
~1-4 ~ ‘B(E) ¢z’ (14 7')

where in the second line we used the definition of the nominal SDF. Dividing by ¢z and

rearranging we obtain

n(l—i—n):m( —uw—/p)HEP’ ﬁ(i)_gzl (14 7)

which is the Phillips curve in (12) once we substitute the expression for the real wage from

the household’s problem. Finally, the resource constraint (13) also has to hold because it is

an equilibrium requirement.

To show that (11)—(13) are sufficient, we need to verify that the appropriate transversality
conditions are satisfied. For the Euler equation, noting that B = 0, the transversality is

! —0
satisfied. For the firm’s problem, we need lim; e IES [,Bt (%) (pztﬁt] = 0 which is
satisfied if 7f; and marginal utility of consumption are bounded.

Note that P_ does not matter and only inflation does so we can drop it from the state as

we are doing in the text so S = (s, p).
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B Derivations for Section 3

B.1 Log-linearized economy

)—1/(1+1/U) S

Assume that y* = (fix o

R(m,y,0,¢) = —% a(0,¢€) n2+(1—a(9,s)) (}/ Y ) ]
and

flerr = Pufle + Oupr

Yt+1 = Pyt + Oy€qria
and z; = 1 for all £.
Steady state We first show that there exists a steady state with yss = css = y* and 715 = 0

independent from the central bank’s type. If & = (6,0) is known, the primal version of the

central bank’s problem is

V= rnax—1

\ 2
a4 (1 —«) (y *y ) + BV (38)
,Y,C y
subject to
y=c+ §7T2
__y[mxy're—1] e
T R
with ~
Il = 228
SS CSS

We will proceed by guess and verify. If yss = css = y* and 75 = 0 is a steady state, then
Il = 0. By inspecting problem (38) with Il; = 0, it is clear that the central bank — no
matter a— can attain the maximal static value of R = 0 by setting 7 = 0and y = ¢ = y*
because by construction uyx (y*)1/Vy* = 1 and the constraints in (38) are satisfied. Thus,

the guess is verified and yss = css = y* and 7155 = 0 is a steady state.

46



Log-linearization We next log-linearize the equilibrium conditions (4)-(6) around the

zero-inflation steady state. We obtain a log-linearized Euler equation,

—ip = —0 (EtCy11 — €t) — Etmte1 + Evyia

and a linearized resource constraint'®

~

Ut = G

Using the above relation, the log-linearized Phillips curve is

-1 U (L +0) myd v+ ( S
T = - ISSATss (g 7T
BN I ol NI gy T TR
/v+o—1
Yss (U + %) W(]/gs yssXy;s:/U+g
= ST —1] (e — Yss) + -1 (e — ) + BE 141
(U + %> Yss Yss
= Jt + It + BE¢ 11
plu—1] 7 gt TR
= XYt + Kupit + BEt T4
where the second line follows from [yxygs/ vt _ 1} = 0 by definition of yss, the third is
algebra and it uses £y ~ % and puxyl/"™ = 1," and we define
(% + 0’) Yss K
K = _—, Ky = ——.
plu—1" "

We can also write the objective as

— * 2
R(7,y,6,€) = —% [a (6,6) T+ (1 —a(6,¢)) (3/ y*y ) ]

1
~—> [a 0,e) T2+ (1—a (e,e))ﬂ
18Since the steady state has zero inflation, small deviations from the steady state do not generate first
order output costs and ¢ = . This is the analog of having no first order costs from price dispersion in a
Calvo model around a zero inflation steady state.
Y Also in deriving this expression we are again using zero inflation steady state to have no effect from
changes in discounting.

47



B.2 Simplified model

Long-run: Markov equilibrium under full information Letting « = « (6,0), the Markov

equilibrium under full information solves

Vy (#,0) = max —% [a(0,6) 7+ (1 —a (6,0)) 7] + PEV: (i, 0)

g

subject to the Phillips curve,

7T = k§ +xufi + BEm (1, 0)

given inflation expectations E7 (3, 0). In equilibrium, inflation expectations must be con-

sistent with the central bank’s policy.

Lemma 4. The allocation and price rule in the Markov equilibrium for the log-linear economy under

full information are

1__
72 (1, 6) = (1 —zx§ (1 —ai%;}; —i—oc;czﬁ
Ky

92 (1,6) = _Kz(l — ) (1—PBp) +mc2ﬁ'

To see this, note that the optimality condition is

W
11—«

ank+(1—a)§=0—7=—x« T

(39)

(40)

(41)

Thus, the allocation and price rule 7 (f1,6) and 7 (71, 0) solve the optimality condition above

and the Phillips curve. Combining these two, we obtain

1—a . .
L —— [kt + BE7 (', 0)] = b [yt + PET (1, 6)]

with b = 11’—"‘2 Solving it forward, we obtain
—a+aK

o) K b
7T = biupo + b2B [kuopo + PEomt1] = ... = kb ) (Bpb) = 1 —Hﬁpbﬁ
t=0

K (1—a) "
(1= a) (1 fp) + ar?

which gives the pricing rule (39). Using the optimality condition (41) in (39) gives the

allocation rule (40).
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Short-run with reputational concerns As explained in the text, we focus on a separating
equilibrium in which the central bank chooses a different policy for any & = « (6, ¢). In fact,
inspecting problem (42), the optimal §; depends on 0 and ¢ solely through their effect on
a =« (0,¢). We can thus write the equilibrium outcome as #; (§, p, «) that solves

71 (8,0,0) = arg max R (kG + xuft + BI12 (3,0, 9) , 9 ) (42)

1

= argmax —o [zx (k9 + K1t + B, (SA,p,yA))Z +(1—uw) yAz}
y

taking the function I, () as given. Private sector’s expectations of inflation in the next

period after the central bank acts as

I (8,0,9) = p (5,0,9)E [m2 (5,0n) 18] +[1—p (50,9)] B [ (5 0p) |3] (43)

where p (8, p, 1) satisfies (17) given the central bank’s policy function 7 ($,p,0,¢). Finding
an equilibrium then boils down to find a policy #; (-) and expectations Il (-) that are
consistent with (43) and (42).We

We are going to describe the procedure we are using to find an equilibrium where
71 (8, p, ) is strictly decreasing (increasing) in &, and I ($,p,7) is strictly increasing (de-
creasing) in a if i > 0 (1 < 0).

Note that we can find the equilibrium (1,I1;) independently for all ($,p). Thus, fix
an arbitrary observable state ($,0) with i > 0. Let mpp = E [ (6p,§') |§] and mopy =
E [7r2 (01, 8") |8] be the expected inflation rate next period if the private agents know they
are facing the Dove or the Hawk for sure, respectively.

Let X be the space of functions Il : Y — [mpp, mop] that are increasing, continuous,
differentiable, bounded over some bounded set Y.?’ Elements in this set represent the

possible levels for equilibrium inflation expectations given a realized y.

Define the operator T : X — X as

T (I1y) (y) = mp — P (a (I12) (y)) A, (44)

where Ay = mop — oy > 0 is the difference in second period inflation under a Dove and
a Hawk, a (IT,) (y) = y~! (ITp) («) with

y (Iz) (a) = arg max R(ky + B2 (y) + pu,y; ) (45)

20We will later show that we can restrict to the set Y = {]2, 0} with § = — w
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and, as in the text,

_ pPr (a|0n)
() = b (alfn) + (1 p) Pr (alfp)’

Note that without loss of generality we are imposing that y < 0 since we are considering
> 0.

Finding an equilibrium reduces to finding a fixed point of T, II, = T (Il,), and the
associated y (I'ly) (a) is the equilibrium outcome y («).

We first show that T maps elements in X into X. Let’s first show that T (Ily) (y) is
increasing in y. Let Il € X and consider the maximization problem in (45). We can write

the objective function as

F(y;a) = R(xy + BILx (y) + p,y; ) -
Note that the objective function is submodular as

3—5 =~y + BUL (y) + ] [k + BITy ()] — (1 — )y

aiga =y~ [ky + Bl (y) + ] [k + BIT; (y)] <O

where the last inequality follows from y < 0, I (y) > 0, ¢ > 0 and IT, > 0 since II,
is increasing. Thus, by Topkis theorem it follows that y (I1y) («) is strictly decreasing in
a. This implies that it is invertible, and a (I1,) (y) = y~! (IL) (y) is strictly decreasing
in y. Using this observation in (44), since A7t > 0 and P («) is increasing, we have that

T (ITp) (y) is increasing in y. A symmetric argument applies for the case where i < 0.

We can establish other properties of the monotone equilibrium. In particular, if i > 0,
for any p € (0,1), the range of 71 (5, p, ) is [Q, O] where 7 is defined as

Brian (8) + xufl

0:K2+’B7T2H(SA>—|—KV]/A£—>2:_

Thus, we have that if « = 0,

while if &« =1,
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To see this, note that 71 (,p, -) is a continous and strictly increasing function over [0, 1].
Thus, the image of 71 (8,p,-) is a compact set [Vuin, Ymax|. Since we assumed that e is

normally distributed, we have that

A pPr(a=1|0g)

rPrYmin) — :1
P (5,0 Ymin) oPr(a =1|0y) + (1—p)pPr(a =1]6r)

A B pPr(a = 0[0f) _
P (S0, Ymax) = pPr(a=0[0x)+ (1—p)pPr(a =0[6.) ’

Next, we show that v, = 0. If & = 0, the first-order condition for problem (42) is simply

0 = —7. Thus, ym = 0. Since we know that p (§,p,7 = 0) = 0, substituting into the

Broop (8 )+KW

Phillips curve we have that 711 (8, 0,0) = p-

Finally, we show that y,,;, = Y. If « = 1, the first-order condition for problem (42) is
0= (K+/3—BH2 E;y’p’y)) 7

Thus, since ¥ > 0 and I, (8, p,y) /9y > 0, it must be that 7t = 0. Using this in the Phillips
curve together with the observation that p (3,0, = Ymax) = 1 gives that yyuax = y for all
p < (0,1).

B.3 Proof of Proposition 1

Solving the optimality condition (26) using our functional form we have

[K—i—ﬁalh spy)}

9y
H 4 wtd
(1—06)+04K|:K—|—[3Mi| [KP‘+,B Z(Spy)]

If the central bank is a Hawk and there is full information then the Markov equilibrium

outcome is given by

full _ XK
vy (sa) = A=a) tad [kp + Bz (s,0m))]
Note that for any p € (0,1) and # > 0, we have that %Sypy) > 0 as argued above in the

text. Therefore,

oLl ( SPy)
[K+5 : } B K K

= > >0
(1—oc)+ocK[K—|—ﬁaHZ—SPy)] (1_“)/[14_‘5%/’{]"_”2 (1—a)+ax?
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If 4 > 0 we also know that

I (s,0,y) =p(s,0,y) 12 (5,0u) + (1 —p(s,0,y)) m2(s,0p) > ma(s,04) >0

Using these two observation in the expressions for y; (s, p, &) and y{u” (s, ) we have

ull
vi (s,0,0) <y (s,0)

as wanted. A specular argument holds for y < 0. Q.E.D.

B.4 Proof of Proposition 2

Fixing the state ($, p, ), the myopic allocation solves

Dﬁ_(myopicK + (1 _ Dé) yf\myopic -0
n.myopic — KyAmyopic + Ky,ﬁ + [31—[2 (]ynyopic)
while the optimal policy solves
oll, (7
art {K—I—‘B&} +(1—-a)g=0
o7
7= Kk +Kuft + B2 ()

[hus,
myopi myopi oIl (9)
T — Fr"yopic — —ymyopic) — a2
K ( ) + (1 —«) (y y > ap 39
or

e ([ + BTz (9)] = [kg"™7 + BTy (90 ) | ) + (1 = w) (51— g™orc) = —mﬁaﬂg—;m

Using a first-order taylor approx for IT, (§"™°Fi¢) ~ TI, () — argzg(y) (7 — 9™v°Pic), we can
write
oIl (]2) ~ A nmyopic oIl (]2) A nmyopic A pmyopic
TTp g K(y—y ) My (y—y ) +(1—a) (y—y )

Il (7) A ;
_ 2 2 Y _ __ smyopic
= {ouc + axp 3 + (1 Dé)} (y 7 )
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Rearranging,

~TYOPiC N 99
yyer —yN[ >0

and similarly,

Q.E.D.

B.5 Proof of Proposition 3
Consider first AIE7; (s, p,y). Taking a first-order approximation at 77, we obtain
AET (s,0,y) = Ta (s, 0,y) — B (mals,p) ~ Tl (s,0,9) (v = 9)

From period 2 onward, (39) and (40) imply that

Y2 (s,0) = —(1 _a)r(z (s,0)

hence

oK
E (y2ls,0") = _WHZ (s,0,)

so the Euler equation in period 1 can be written as

OCKZ
1(5,0,9) = =0 [y + ST (5p0)] T )+ 7

ax?
=—oy+ (1 — am) I (s,p,y) + .

Then we have that

ax?

BEi(5,0,9) ~ = |0 = (1= 05 ) 1 (50.9)] (1= 9).
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Thus, combining the last expression with the first two, we obtain

AET; (s,0,) - IT, (s,0,7)
ABi(s:p) o~ (1- o5 ) 11 (s,0,9)

Q.L.D.

C Numerical solution

In this section we presents the algorithm for the numerical solution of the model. Let

= (y,z) denote the publicly known shocks, with u being the markup shock and z the
productivity shock. Let p denote the reputation of the central bank, 0 the type of the
central bank, and € the monetary shock that the central bank faces but the market does not

observe. The recursive formulation of the central bank problem is

V(s,p,0,¢) = r7£13>C<R(7T ,y;0(0,€),8) + [31ECbV (s, 0,0, ¢€) (46)
subject to
y=c+ 2, (47)
y [VX(WZ)U_VC - 1} v
ft = - + B—TI(s,p,y), 48)
o' =p(s,0.y), (49)
~ (5,0, 011, €) 7(',0',00,¢)
11(s, o, . (8,0, 0m, € 1— o) 2 T (s A (), (50
(s,p:y // {p C( s’,p’ O, ')’ +( p)ZC(s’,p’,GD,e’)‘T (S |s) (8) 50)
A=mn(l+mn) (51)
p<I> (e:y=Y(s,0,0n,€) Pug+ (1 —p)®(e:y=Y(s,p,0p,€)) Pou
s, 0, — 7 52
P ) = ey =Y (5,0,0m,6)) + (1= )® (e y = Y (5,p,0p,)) 52
1 —y* 2
R (7, yes, o y;) = —= |a (B e0) 7 + (1 — o (64, €1)) w , (53)
2 y* (st)
y* (s) = zx ). (54)

We will assume that the weight function a (6, ) has the following functional form

1
“(9'8):99+(1—9)e%' (55)
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Note that in our calibration ¢ = 1. We can easily see from an inspection of the equilib-
rium conditions that under this parametric restriction, the equilibrium outcome Y /z and
C/z will be independent of z. This property allows us to reduce the number of public state
variables from s = (z,u) to s = (j), as we can rewrite the optimization problem in terms
of the normalized variables Y =log (Y /z) and C = C/z.

The numerical solution of the model consists in approximating the functions f = {J,C, , V'}
via polynomials. Let S = (fi, p,a) where /i is the deviation from average markup shock, p
is the level of reputation, a is the weight on inflation in the central bank’s objective func-
tion. T (S) is a vector of Chebyshev polynomials evaluated at S, and ¢/ (8) is the vector of
Chebyshev coefficients that depends on the central banker’s type 6. Then, we will approx-

imate f as
£6) (o0 = (+/ ) T(S)

More specifically, the numerical solution of the model consists in choosing 7 (8), 7™ (),
¢ (8) and 7V () for @ € {0y, 0p} such that the policies maximize (46) subject to the goods
market clearing (47), the Phillips curve (48), inflation expectations (50), agents’ belief update
(52), and the return function (53) combined with the functional form assumption on the
inflation weight function (55), and that the value function corresponds to the maximized

objective function of the problem.

We solve for the decision problem of the central bank via a backward induction algo-
rithm. Taking as given the value function and the policies for iteration o — 1, the inner
loop of the algorithm solves the decision problem of the central bank and obtains the value
and policy functions for iteration 0. The outer loop of the algorithm keeps iterating back-
ward until the value function and policy functions between the last two iterations are close

enough.

Before discussing the details of the outer and inner loop of the algorithm, we present
some specifics regarding the construction of the grid and of the polynomials. We construct
a tensor grid of collocation points, denoted 7, on the space of inflation weights &, supply

shocks fi and reputation p.?! The bounds for this space are chosen as [0.01,0.99] for «,

[\/21'5%, %} for the supply shock, and [0, 1] for the reputation. We consider Chebyshev
“Pu ez

polynomials up to the fifth order on each dimensions.

The expectations with respect to monetary and markup shocks are computed using
Gauss-Hermite quadrature with Ny points, where we set Ngg = 5, for each shock sep-
arately, since the shocks are independent. For the purpose of evaluating expectations, we

2I'The policy function for output is very non-linear in « for a close to 1. In our experience, approximating
the policy and value functions over & = log(1 — «) rather than « helps with the convergence of the algorithm.
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also construct a tensor grid 7, , that is on the space of markup shock and reputation only.
For the optimization step, we define the log-output grid y,iq as 5001 equally spaced points
on the interval [—0.05,0.05], and the weight grid agq as 5001 equally spaced points on
[0.01,0.99].

The tolerance for the convergence of the inner and outer loop is set to 107>.

Algorithm

Step 1: Initialize Set up the grid of collocation points. Obtain the initial guess for the

Chebyshev coefficients of policies and value function for the hawk and the dove. Denote
these 75 (0), 72 (0), 7S (6) and 7 (6).

Step 2: Call outer loop Let the subscript o denote the number of the iteration on the
outer loop. The inner loop takes as inputs Chebyshev coefficients for the policy functions

for output, inflation, consumption and the old value function:

{7311 (6), 751 (8),75-1 (6) , Vo1 (9)}ee{eH op}

Given these, the outer loop computes the expectations needed for computing the optimal
output and updates the Chebyshev coefficients for policies and values. The output of the
outer loop are new coefficients for policy and value functions for output for the hawk and
the dove:

{7 (0), 17 (6),15 (0),7 (6) ]

The details for the outer loop are included below.

0c{0n,0p}

Step 3: Check for convergence Compute the maximum of the squares of the differences
between old and new output policies,

B max () ®) T(8)~ (11 (®) T(S)

If B is below the tolerance, stop. Otherwise, go back to the step 2.
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Outer loop

Inputs:

{73[_1 (6), 771 (6), 75 1(6),7) 4 (9)}ee{eH 6}

Outputs:

{%Y (0), 77 (8),75 (), 74 (9)}96{9H,9D}.

Use the o subscript to denote the iteration index in the outer loop.

Step 0: Initialize (only for 0 = 0) Use the guess to initialize the loop, i.e. for both
NS {QH,GD}, set

o=
—~
=)
~
<
o
—~~
e
~—
(]
e
—~~
<
~
<
o<
—~
)
~

(71 (0), 70 (6), 951 (6), 11 (0)) =

Step 1: Construct the CB expectations Let 7, , denote the tensor grid of collocation points
on the space [E’ ﬁ} x [0,1]. For every f1,0" € Ty, using the Chebyshev coefficients from
the outer loop (y" ; (0), ’yg:fl (9), ’)/X_l (0)), calculate expectations of V, 7C~7 conditional
on current markup shock fi and future reputation p’.??> Obtain Chebyshev coefficients
YEV (8),+E7C 7 (0) separately for both 8 € {6y,6p}.

Step 2: Call inner loop Using the expectations Chebyshev coefficients vEV (), vE7C ™ ()
from step 1 and the output policy coefficients 7! ; (6), run the inner loop. The inner loop
will update the output policy coefficients and also compute associated value function and

inflation and consumption policy coefficients. The inner loop returns

CHORAORGOROI NI

22Let fi,p’ € Tpp. Given p’ and fi, get a collection of values

{P],[V + V20,60, a (9, \@Ugeg) }(z',j)e{l,...,NGH}z
where €/, €; are the nodes of the Gauss-Hermite quadrature. Using the approximated functions from the
outer loop V,_1, #ty—1,C,_1, obtain the matrix of values of V, 7C~7 at these points. Then take a weighted sum
with rhe weights from the Gauss-Hermite quadrature. This gives us a conditional expectation of V, #C~7
given current markup shock 7 and future reputation p’. Compute this for every point on the tensor grid of
collocation points 7}, 5.
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Inner loop

Inputs:

EV EAC— Y
{7 0),7 (9)}96{9H,9D} o and {%_1 (9)}96{914,%}

Outputs:

{%Y (0), 77 (6),75 (), 75 (9)}96{9H,9D}.

Let j denote the iteration index of the inner loop.

Step 0: Initialize (only for j = 0) Set 7 (6) = v} ;(0) for both 6 € {6,6p}. Set the
adjustment weight wy to 0.95.

Step 1: Invert the j — 1 output policy function to recover the monetary shocks For each
type of the central bank, for a given point i, p on the tensor grid of the collocation points
Tup, and for a given y on the log-output ygq we want to obtain the monetary shock

-
e(0) (11, p,y) such that y = (ry].Y_l (9)) T (0,0, (6,2(6) (1,0,))). To do so, we first find
a weight A (6) (1, p,y) on a weight grid agyiq that minimizes the squared distance between

approximated log-output policy and the given value y, i.e.
o , v L 2
A() (p,y) = angmin (5= (171.©) T(pm)

a Gagrid

We set the weight to 0.01 if the minimized squared distance exceeds the 10~° threshold, i.e.

(1120) T(pa) >0
. 0.01 if min (y— vY . (0) T(ﬁ,p,a)) > 10~
A(0) (1,0,y) = a€agria =1 :

A(8) (fi,0,y) otherwise

Then we invert the weight to obtain the monetary shock,

e(0) (h,p,y) =a~1 (6, A(0) (f,0.y))

We do this procedure for both types of the central banker and for every point on the
product of the tensor grid 7, , and the log-output grid Ygrid, denoted Tup X Yerid-

Step 2: Get the updated beliefs Use the monetary shocks values {¢ (8) (f,p0,v)} (10) € Trop X Yigria

for 6 € {0y,0p} and the belief update equation (52) to evaluate the belief update function
p(fp.y) on Tup X Ygria-
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Step 3: Get expectations as functions of y Compute the market expectations for inflation

(s, p,y) on Tip X Yeria using the Chebyshev coefficients YEAC™ (8) and yE7C (0p), the

belief update function values {p(f, p, y)}( and the equation (50) as®®

1.,09) € Tpp X Ygrid

[1(f,0,y) = p(pp.y) (V57 (GH))T T (2, p(f0.y))

+ (1= p(ppy)) (V5 (913))T T (f,p(fey))-

Step 4: Search over y,iq to maximize the central bank’s objective and compute the poli-
cies and value function For both types of central banker {6y,60p}, we will search over
the ygiq to find the optimal output policy. We first use the goods market clearing condition
(47), Phillips curve (48) and the market’s inflation expectation I'1(#, o, y) to recover inflation
for every point on 7;,p X Ygrig- Since o = ¢ = 1 in our calibration, this amount to solving a
quadratic equation:

—by + /b3 — 4a (7,0, ) co (ﬁ,p,y))

2a (1,0, )
where
ag (A, p,y) =1+ % LP (ﬁﬁ:E]E[PET]_ TX exP )"+ fl(u,p,y)} /
b =1,
co (f,0,y) = —exp (y) (4> (ﬁﬁ:lE]E[%]_ X P ()" - 1) — Bexp () T1(#, 0, y)-

Compute and store 7t (0) (1, p,y) for every point on 7y, X Ygrig- Then, using these values,
the approximated value function expectation,?* and the definition of the central bank’s
objective, compute the objective function of the central banker of type 6 for every point
on T X Ygrig- Search over ygiq to maximize the objective function of the central bank for
every point on 7 and store the optimal values of y as {Ynew (6) (S)}gc7 Then, for every
collocation point, use the index for the optimal point on the ygiq and select the values for
the optimal inflation policy and the value function. Finally, obtain the consumption policy
values on collocation points using the goods market clearing condition (47).

23We are implicitly dropping the cross products with the weight dimension when we write T (12, p(#, 0, y))-
2Which corresponds to (7EY (9))T T p(py)).
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Step 5: Update the output policy For each 6 € {0y,0p}, and for every S on the tensor

grid of collocation points 7, compute

Y;(6)(5) = o ( (1 1) exp (Yo 6) (8)) + w1059 ((1710)) T(5)) )

where w;_1 is an adjustment weight.

Step 6: Check for convergence Compute the norm of the residuals for the iteration j as

2

B]- = max

SET 0 {60} Yoew (6) (S) - (%Y—l (9)>TT(S)

Check if B; is below the tolerance. If not, update the weight w; as

min {1.01w]-_1,0.995} if Bj > Bj_l
w; =
I Wi otherwise

and go back to step 1 with updated ’y].Y (0), starting the (j + 1)th iteration of the inner loop.
If it is below the tolerance, compute the Chebyshev coefficients for inflation, consumption
and the value function using their values computed at the collocation points from step
4 and the output policy function using the values at the collocation points from step 5.
Return the new Chebyshev coefficients ')/]77 (0), ,ch (9), 'y]V (0) and 'y]Y ().

D Empirical analysis

D.1 Data

Monetary policy surprises. As noted earlier, we primarily rely on overnight index swap
(OIS) rates to construct monetary policy shocks. In particular, we use OIS rates for Chile,
the EA, the UK, and the US. In the cases of Brazil and Mexico, where OIS rates are not
available, we follow the approach of Bolhuis, Das, and Yao (2024) and use alternative in-
terest rate swaps with the shortest available tenor. For Brazil, this is the BRZ PRE-DI
swap, which references the overnight interbank rate (DI), and for Mexico, it is the MXN
MTH swap, which is based on the 28-day repo rate (TIIE). For emerging economies, the
money market rates have a maturity of three months.?? For the EA, UK, and US, we use

BOur results for emerging market economies are robust to constructing monetary policy surprises as the
difference between the realized policy rate announced after each central bank meeting and the expected rate,
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twelve-month OIS rates, as these countries faced effective lower bound (ELB) constraints on
their policy rates for a significant portion of our sample period. Shorter-term rates—such
as three-month OIS rates—were similarly constrained by the ELB and therefore provided
limited information about monetary policy surprises during those episodes. The twelve-
month rates display more promising variation around policy meetings in those cases. In

all cases, the data source is Bloomberg.

Inflation compensation. As our focus is on long-horizon inflation expectations, we use a
5-year, 5-year (5y5y) forward inflation compensation. Setting aside inflation risk premia,
this measure should reflect investors” average inflation expectations over the five-year pe-
riod beginning five years from now. The EA and the UK inflation compensation is based on
inflation-linked swap rates tied to the HICP and RPI indices, respectively. These are down-
loaded from Bloomberg. For Brazil, Chile, Mexico, and the US, we obtain inflation com-
pensation measures as the difference between nominal and inflation-linked bond yields.
The US measures are the estimates in Giirkaynak, Sack, and Wright (2007), the Brazilian
measures are computed by ANBIMA (the Brazilian Financial and Capital Markets Associa-
tion) and downloaded via Bloomberg, while Jens Christensen kindly provided us with his
estimates for Chile and Mexico (see Beauregard, Christensen, Fischer, and Zhu (2024) and
Ceballos, Christensen, and Romero (2025)). Turkey does not have inflation compensation
data.

Survey-based inflation expectations. Ideally, we would like to have survey-based expec-
tations that cover a 5ySy horizon similar to the inflation compensation measures. This
measure is not available for all countries, but we use responses to the survey questions that
elicit inflation expectations at the longest available horizon for each country. For Chile and
Mexico we use surveys conducted by or on behalf of the countries” central banks. These
surveys are conducted monthly and report average inflation expectations over different
future horizons: one year starting three years from now for Chile,?® and between five and
eight years from now for Mexico. We use the Survey of Professional Forecasters for both the
EA and the US, which asks for inflation expectations covering horizons five years ahead
and the five years starting in five years respectively. Those surveys are only conducted

27

quarterly.”” For the UK, we use the survey conducted by Consensus Economics, which

measured by the median economist forecast in the Bloomberg survey conducted prior to the meeting instead
of the changes in the three months OIS rates around the policy meetings.

26Until November 2019, the longest horizon available in the Chilean survey was the year ending two years
from now, which we use until the longer horizon becomes available.

Z’We could have used the responses to the Survey of Monetary Analysts and the "Desk survey" conducted
by the ECB and the New York Fed, respectively. Those are both conducted eight times a year, just before
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asks for inflation expectations covering the five years that start five years from now. That
survey was only conducted bi-annually until 2014 and quarterly after that. For all of the
surveys, we date the surveys based on the last day to respond to the particular survey. We
then aggregate all monetary policy surprises occurring between two consecutive editions
of the surveys to implement our regression analysis. For monthly surveys, this typically
involves a single policy surprise, while for quarterly surveys, multiple surprises often fall

within the interval.

The central bank of Brazil conducts an interesting survey for our event study analysis;
the "Focus survey". All participants—which are mostly banks and asset managers, con-
sistent with the notion of a "professional forecaster" survey as we have been using for the
other countries—can update their forecasts at any time and the central bank publishes the
results on a daily basis. There is no requirement to update on a particular frequency, but
the central bank encourages regular updating by running frequent forecast accuracy con-
tests with a published ranking of the best forecasters. In addition, if a participant makes
no update to their expectations in a six month period, the participant automatically drops
out of the panel. This should also help make the responses representative at any point in
time. In our analysis, we will use the longest forecast horizon available, the fourth fiscal
year forward. For additional details on the survey see Gaglianone, Giacomini, Issler, and
Skreta (2022) and Bonomo et al. (2024).

policy meetings, but there is no, or almost no, variation in the long-horizon inflation expectations reported in
those surveys. That indicates that inflation expectations are seen as well anchored, and that we should expect
regression coefficients close to zero for those countries, if those surveys are representative.
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