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1 Introduction19

Managing expectations is central to monetary policy decisions, because inflation expectations20

are relevant for economic activities (Coibion et al. (2018b)), can help to explain inflation21

(Beaudry et al. (2024)), and are responsive to central bank policy communication (Blinder22

et al. (2024)).23

In this paper, we develop a theory for the interaction between inflation expectations24

and policy. Past inflation policies influence how inflation expectations respond to inflation25

surprises, while these expectations, in turn, shape the formation of future policy. The central26

link between expectations and policy is reputation, which reflects the private sector’s belief27

in the central bank’s commitment to following its announced plans. Reputation determines28

how inflation expectations respond to the central bank’s communication about future policy.29

Reputation evolves as the private sector updates its belief based on the history of past30

inflation, leading inflation expectations to adjust in response to past inflation surprises.31

Importantly, inflation expectations play a crucial role in shaping optimal policy, as they32

incorporate the effects of past shocks and announced policy measures.33

To show how our theory can be used to enhance understanding of the interplay of in-34

flation expectations and inflation policy in the United States, we employ a variant of the35

textbook New Keynesian (NK) model with forward-looking inflation dynamics, purposeful36

policymakers with a dual mandate to stabilize inflation and output, and stochastic changes37

in regime.1 A committed policymaker always follows an ex-ante optimal state-contingent38

plan for his intended inflation policy. An opportunistic policymaker chooses his intended39

inflation policy in a sequentially optimal way. Private agents do not observe policymaker40

type or intended inflation but only noisy inflation realizations, which they use to update41

their belief about policymaker type and to form expectations of future inflation. A central42

conceptual result is that high reputation narrows the equilibrium policy difference between43

the two policymaker types as the policymaker lacking commitment capacity is less tempted44

to deviate, whereas low reputation widens the equilibrium policy difference due to the in-45

centive of the committed policymaker to prompt faster private sector learning. A central46

quantitative result is that evolving reputation is crucial for matching key aspects of U.S.47

inflation history.48

Our modeling approach builds on a mass literature, pioneered by Lucas, Sargent, Kydland49

and Prescott, that stresses the importance of policymaker commitment capacity in economic50

1A regime is time interval during which outcomes can be understood as choices of a single policymaker.
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policy. Influential studies by Lucas and Sargent, as summarized in their manifesto (1979),51

showed that traditional econometric models were inappropriate for analysis of exogenous pol-52

icy rules when rational expectations is coupled with forward-looking private sector behavior.53

Kydland and Prescott (1977) took the next step by incorporating purposeful policymakers54

into theoretical macroeconomic environments, formulated as dynamic games. They stressed55

the importance of policymaker commitment capacity, showing how its absence could radi-56

cally change positive and normative outcomes. In the extensive elaboration of these insights57

over the ensuing decades, there has been growing recognition that private sector learning58

is important and, indeed, that policymaker commitment capacity is inherently unobserv-59

able. A substantial body of literature now integrates private sector learning into the theory60

of economic policy.2 Yet, an important gap remains as little research features purposeful61

policymakers who actively seek to steer the learning of private agents.62

This paper shows how to close this gap. We use the insights of modern contract theory63

(mechanism design) to develop a computable recursive equilibrium for a dynamic game with64

two types of purposeful policymakers, one which can commit and one which cannot, and65

private agents who learn policymaker type in a Bayesian manner. Forward-looking behavior66

of private agents, coupled with both types of policymakers being purposeful, necessitates our67

novel theoretical approach. In recursive equilibrium, reputation – defined as private agents’68

likelihood that the policymaker can commit – emerges as a key endogenous state variable.69

Why new theory is necessary and the dynamic system it delivers Forward-looking70

NK inflation dynamics have largely replaced the inflation specifications employed by Lucas,71

Sargent, Kydland and Prescott in which private agents’ expectations are intra-temporal,72

i.e., the expected policy is chosen in the same period of expectation formation. In response73

to supply shocks, forward-looking inflation dynamics heighten the difference between opti-74

mal inflation policy with commitment and without.3 Some prior literature has examined75

the interplay of optimal inflation policy and reputation with intra-temporal expectations,76

Cukierman and Liviatan (1991), King et al. (2008), Lu (2013), Dovis and Kirpalani (2021)).77

These studies exploit the fact that intra-temporal expectations make it possible to solve78

dynamic games using backward induction.79

When expectations are forward-looking, strategic interactions become intertemporal and80

the earlier techniques no longer apply. To see why, consider the choice of period-t committed81

policy: the period-t payoff depends on private agents’ expectations, which are affected by82

2See for examples: Barro (1986), Backus and Driffill (1985), Phelan (2006), Dovis and Kirpalani (2022).
3See, for example, Clarida et al. (1999)
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future committed policy, future opportunistic policy, and reputation (private agents’ likeli-83

hood that each policy will take place). But future opportunistic policy cannot be taken as84

given because it optimally responds to future private agents’ expectations that change with85

how period-t committed and opportunistic policies affect the evolution of reputation.486

Our new mechanism design approach directly tackles these complications. To begin, we87

recast the equilibrium of the dynamic game as the solution to a dynamic principal-agent88

problem. The committed policymaker acts as principal to choose state contingent plans89

for his own policies, the policies of the opportunistic type subject to incentive compatibility90

constraints, and private agents’ expectations subject to rational expectation constraints. We91

then use the techniques of dynamic contract theory to formulate the principal-agent problem92

as a recursive optimization with only three state variables including a highly persistent93

reputation state,5 a more temporary cost-push shock,6 and a predetermined pseudo state.794

Our dynamic theory makes quantitative history feasible Based on the solution to95

the recursive optimization, we construct a calibrated quantitative theoretical model that96

maps structural shocks and latent states to observable macro data. Specifically, we require97

that private agents’ inflation expectations in the model match time series from the Survey98

of Professional Forecasters (SPF) starting in late 1968. Intuitively, the identification as-99

sumption is that short-term SPF forecasts should be more sensitive to temporary factors100

like cost-push shocks and longer-term forecasts should better capture persistent factors like101

reputation. Formally, we exploit the fact that our theoretical model’s dynamic system sug-102

gests a nonlinear filter to jointly identify three structural shocks, the three state variables,103

and regime change events.8104

4A common way to avoid these strategic interactions is to assume that one type of policymaker being an
automaton (Lu et al. (2016), Amador and Phelan (2021), Morelli and Moretti (2023)), or to assume that
the committed policymaker ignores the effect of his policy on private sector learning (Clayton et al. (2022)).
However, our analysis below indicates that these assumptions have considerable effects on outcomes, which
are – to our minds – undesirable.

5Reputation is capital for the committed policymaker but is a martingale in the eyes of private agents.
6We use common terminology for this shock, which shifts the policymaker’s output-inflation trade-off.
7As in other studies of optimal inflation policy, this variable is required to place the committed policy in

recursive form, as discussed further below.
8We cannot use the standard Kalman filter since our model is not linear. As detailed below, we adopt

a particular “sigma point” approximation method – the unscented Kalman filter – that has been shown to
work well in nonlinear regime-switching models. Särkkä and Svensson (2023) describes the general Gaussian
filtering. Recent macroeconomic applications of the unscented Kalman filter are Binning and Maih (2015),
Benigno et al. (2020), and Foerster and Matthes (2022).
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Explaining joint dynamics of expected and actual inflation The nonlinear filter105

produces estimated reputation that exhibits a big swing, declining throughout 1970s to near106

zero by the end of 1980 and gradually climbing back afterwards. Using the estimated shocks107

and states, we compute the model-implied inflation values. Remarkably, these values align108

closely with the observed U.S. inflation, despite the fact that the observed inflation data is109

not used in estimating shocks and states. To assess the importance of having optimal com-110

mitted policy purposefully influence private sector learning, we also conduct a counterfactual111

exercise in which a naive committed policymaker optimizes but ignores the effect of his policy112

on reputation evolution. The results show that a naive committed policymaker takes much113

longer to disinflate the economy than what is observed in post-1981 U.S. inflation history.114

It is because such policymaker naivete results in a narrower policy difference between the115

committed and opportunistic policymakers, which slows down private sector learning and116

policymaker reputation building.117

Forecast revision regressions validate our theory According to our theory, long-term118

inflation expectations depend on a reputation state that evolves through Bayesian updating119

of inflation forecast errors. Moreover, the sensitivity of reputation to forecast errors depends120

on optimal inflation policies and thus on the time-varying reputation state. We test these121

implications using regressions of SPF long-term forecast revisions on nowcast forecast errors122

and find that the estimated coefficient on forecast errors indeed is time-varying and in a123

pattern consistent with theoretical predictions.124

Links to the broader literature Our reputational equilibrium analysis adopts one of125

the two approaches in modern game theory, originated from Milgrom and Roberts (1982)126

and Kreps and Wilson (1982).9 Based on Bayesian learning in a noisy environment, our127

reputational state variable is the likelihood that the current policymaker has commitment128

capability. Another familiar reputational approach, introduced by Barro and Gordon (1983)129

to macroeconomics, demonstrates that reputational forces may substitute for commitment130

capability, leading a “discretionary” policymaker to behave like a committed one as in the131

9For a general discussion and specific examples see Mailath and Samuelson (2006). These leading theorists
advocate for studying reputation as we do, writing “The idea that a player has an incentive to build, maintain,
or milk his reputation is captured by the incentive that player has to manipulate the beliefs of other players
about his type. The updating of these beliefs establishes links between past behavior and expectations of
future behavior. We say ‘reputations effects’ arise if these links give rise to restrictions on equilibrium payoffs
or behavior that do not arise in the underlying game of complete information.”
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important modern literature on sustainable plans (Chari and Kehoe (1990)).10 However,132

policymaker reputation does not vary over time in the sustainable plan literature: it is133

either excellent or nonexistent. Our learning-based framework permits reputation building134

by a policymaker that can commit and reputation dissipation by one that can’t.135

Our paper is related to a large literature studying the rise, fall and stabilization of US136

inflation, but our approach is quite different. Sargent (1999) stimulated a literature on the137

role of a purposeful policymaker’s beliefs that does not require exogenous regime changes,11138

with Primiceri (2006) extending this approach and quantifying shifts in estimates of the139

Phillips curve slope and intercept. Bianchi (2013) and Debortoli and Lakdawala (2016)140

develop and estimate models in which private agents anticipate a possible exogenous policy141

regime change but do not face a learning problem. Our quantitative theory emphasizes the142

evolution of private agents’ beliefs and we use the SPF to extract the evolution of such beliefs.143

In seeking to recover the evolution of private agents’ beliefs about the commitment capacity144

of the Fed, our work is related to Matthes (2015), but policymakers in his study don’t145

purposefully manage private sector learning.12 Our model features interaction of private146

sector learning and optimal policies with and without commitment, which we see as essential147

to matching the pattern of actual inflation and its comovement with the SPF.148

Hazell et al. (2022), Carvalho et al. (2023), and Beaudry et al. (2024) emphasizes the149

importance of inflation expectation in understanding inflation dynamics. Our work comple-150

ments theirs by highlighting the role played by monetary policy in determining the dynamics151

of inflation expectation, and how optimal monetary policy could take into account its role152

in shaping inflation expectations to improve future output-inflation trade-off.153

Use of the SPF also links our research to the large and growing literature on survey154

measures of inflation (Coibion et al. (2018a)). The SPF forecasts systematically underesti-155

mated inflation during its rise in the 1970s and then systematically overestimated it during156

its decline. Our explanation of persistent forecasting errors is consistent with the view that157

these SPF anomalies arise from agents not knowing the policy regime (Evans and Wachtel158

(1993), Coibion et al. (2018a)) or the model generating the data (Farmer et al. (2021)). Our159

10Within the NK framework, optimal policy under commitment involves time-varying inflation when there
are Phillips curve shocks: Kurozumi (2008) and Loisel (2008) show that a policymaker without commitment
capability can be led to follow such a policy if he is sufficiently patient and the shocks are not too large.

11See the Riksbank review article by Sargent and Soderstrom (2000) for an introduction.
12 Other papers that investigate U.S. inflation history with private sector learning include Ball (1995),

Erceg and Levin (2003), Orphanides and Williams (2005), Goodfriend and King (2005), Cogley et al. (2015),
and Melosi (2016).
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work differs from the existing literature by having unknown policy optimally evolving over160

time, rather than being generated by a random process or by exogenous policy rules.161

Organization The balance of the paper is as follows. In section 2, we describe the econ-162

omy. In section 3, we cast the macroeconomic equilibrium in game theoretic terms, defining163

a Bayesian perfect equilibrium. In section 4, we develop a recursive equilibrium and describe164

how to solve it. In section 5, we elaborate our new method of latent state extraction from165

the SPF and use it to perform quantitative analysis of U.S. inflation history. Section 6 pro-166

vides empirical support for our model’s prediction on time-varying sensitivity of long-term167

inflation forecasts to inflation surprises. Section 7 concludes.168

2 The Economy169

A policymaker designs and announces a plan for current and future inflation. A private170

sector composed of atomistic forward-looking agents is uncertain whether the policymaker171

can commit or not. Their forward-looking decisions reflect the possibility that an announced172

policy plan may not be executed.173

2.1 Private sector174

Private agents’ behavior is captured by a standard NK Phillips curve175

(1) πt = βEtπt+1︸ ︷︷ ︸
et

+ κxt + ς t,176

where πt is inflation, xt is the output gap, and ς t is a cost-push shock governed by an177

exogenous Markov chain with the transition probabilities φ (ς t+1; ς t) . Private agents’ discount178

factor is β and Etπt+1 is their expectation about the next-period inflation, with et shorthand179

for discounted expected inflation.180

2.2 Policymaker181

The policymaker is responsible for the inflation rate, π, but cannot control it exactly.13182

There are two types of policymaker. A committed type (τ = 1) chooses and announces an183

optimal state-contingent plan for intended inflation at all dates when he first takes office and184

13We use “policymaker” rather than “central banker” to recognize that inflation policy may be the result
of various actors. For example, DeLong (1996), Levin and Taylor (2013), and Meltzer (2014) stress various
political influences on monetary policy outcomes, while other economists see direct fiscal links to inflation.
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executes it in all subsequent periods until replaced.14 The committed inflation plan therefore185

shapes private agents’ expected inflation. An opportunistic type (τ = 0) makes the same186

announcements,15 but chooses intended inflation on a period-by-period basis.187

At the start of each period, the policymaker may be replaced through a publicly observed188

mechanism: the replacement event occurs with probability q and denoted by (θt = 1). If no189

replacement occurs (θt = 0), the policymaker type remains unchanged. When a replacement190

does occur (θt = 1), the incoming policymaker inherits the same type from his predecessor191

(ϕt = 1) with probability ζρ; otherwise, he draws a new type and becomes a committed type192

with a probability vρ,t.193

The private sector does not observe the policymaker’s type (τ t) or his intended inflation,194

denoted by at for the committed type and αt for the opportunistic type. Yet, it observes195

an inflation rate πt that deviates from the policymaker’s intention with a random i.i.d.196

implementation error vπ,t ∼ N(0, σ2
v,π):

16
197

(2) πt = τ tat + (1− τ t)αt + vπ,t.198

The policymaker’s momentary objective depends on inflation π and output gap x.199

(3) u (π, x) = −1

2
[(π − π∗)2 + ϑx(x− x∗)2]200

There is a long-run inflation target π∗ and a strictly positive output target x∗.17201

14We specify intended inflation rather than intended output for analytical convenience. If policy instead
controlled intended real aggregate demand xτt and xτt = xτt + σxτεt, the Phillips curve πt = κxt + et + ςt
implies that a choice of xτt = 1

κ [at − et − ςt] leads to identical intended inflation, although certain text
expressions – particularly those for inflation expectations – are more cumbersome. We also abstract from
policy instruments as in some other related studies (see, e.g., Faust and Svensson (2001) and Sargent (1999)).

15The opportunistic type makes the same announcements as the committed type to avoid revelation. In
a related fiscal model, Lu (2013) shows that the unique signalling equilibrium involves the truth-telling
committed type announcing a policy that solves his optimal policy problem and the opportunistic type
sending the same message. We therefore abstract from the analysis of signalling equilibria.

16We interpret random implementation error as a reduced-form representation for all unforeseeable factors
that affect inflation beyond policy, following Cukierman and Meltzer (1986), Faust and Svensson (2001),
Atkeson and Kehoe (2006), etc. There is also ample evidence that realized inflation rates miss the intended
inflation target, with examples including Roger and Stone (2005) and Mishkin and Schmidt-Hebbel (2007).

17The non-zero inflation target is common in central bank objectives. The output component in the
objective can be written as −ϑx

2 [x2 + (x∗)2] + (ϑxx
∗)x highlighting that there is a benefit to an additional

unit of output. It is this composite coefficient (ϑxx
∗) rather than its components that are important below.

Our approach can easily handle publicly observable shocks to the targets π∗ and x∗. But since these are not
essential to our analysis and have been extensively explored elsewhere, we opt for simplicity in specification.
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Figure 1: Timing of events within a period

 

Policymaker 
is replaced 
or not 𝜃𝜃𝑡𝑡 

Cost push 
shock 𝜍𝜍𝑡𝑡 

 

 

Inflation 𝜋𝜋𝑡𝑡        
Output gap 𝑥𝑥𝑡𝑡  

 

Private agents 
form inflation 
expectation     
𝐸𝐸𝑡𝑡𝜋𝜋𝑡𝑡+1 

 

 

 

Intended 
inflation 
announced: 
𝑎𝑎𝑡𝑡 

Intended 
inflation 
implemented:
 𝑎𝑎𝑡𝑡 or 𝛼𝛼𝑡𝑡 

 

The committed type discount factor is βa; the opportunistic type is myopic.18202

2.3 Timing of events203

Private agents start period t with a probability that the incumbent policymaker is the204

committed type, which we denote by ρt and call reputation. The within-period timing is205

shown in Figure 1. First, the public event of policymaker replacement may or may not206

occur. If it occurs (θt = 1), the regime clock t is set to zero and the new policymaker’s initial207

reputation ρ0 is a random draw from the distribution Ξ(ρ0|ρt) with support [0,1].19 Second,208

the exogenous cost-push shock ς t is realized. Third, there is a policy announcement. If there209

is a new policymaker, he announces a new inflation plan. Otherwise, either type of continuing210

policymaker simply reiterates that current economic conditions call for an intended inflation211

at. Fourth, private agents form their expectations about the next-period inflation, et. Fifth,212

the policymaker implements intended inflation, at or αt, depending on his type. Sixth, this213

action leads to a random inflation rate πt with a density g(πt|at) or g(πt|αt),
20 and an output214

gap xt determined by the Phillips curve. New information leads private agents to update215

their beliefs about policymaker type.216

18A myopic opportunistic type is the most parsimonious modeling of an optimizing non-committed poli-
cymaker. Our framework and recursive method can be extended to a long-lived opportunistic type, but we
leave that extension for future research.

19More specifically, ρ0 = ϕtρt + (1 − ϕt)vρ,t, where ϕt ∼ Bernoulli(ζρ) indicates whether the new policy-
maker inherits his predecessor’s type (or equivalently, reputation), and vρ,t ∼ Beta(ρ, σρ) is a random draw
from a Beta distribution with mean ρ and standard deviation σρ.

20Recall that π is governed by (2) so that g(π|a) is the density function of a normal distribution with mean
a and std σv,π; g(π|α) is the density function of a normal distribution with mean α and std σv,π.
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3 Macro Equilibrium in a Dynamic Game217

Our economy consists of a private sector and a policymaker that can be one of the two218

types, but whose actions do not directly reveal his type: a dynamic game with incomplete219

information. We now describe equilibrium in this game.220

3.1 Public Equilibria221

Define the public history of the current regime ht = {ht−1, πt−1, ς t} as the collection of222

all past realizations of inflation rates and exogenous states, with h0 = {ρ0, ς0} being the223

public history of a new regime. We restrict our attention to equilibria in which all strategies224

depend only on the public history, i.e., “public strategies.”21 We denote the committed and225

opportunistic policymaker’s equilibrium strategies as {a(ht)}∞t=0 and {α(ht)}∞t=0, respectively.226

Comparably, we can write inflation expectations as {e(ht)}∞t=0.227

3.2 Perfect Bayesian Equilibria228

We further require the equilibrium of this incomplete information game to be perfect Bayesian.229

That is, private agents’ beliefs are consistent and the strategies of the two types of policy-230

makers satisfy sequential rationality.231

3.2.1 Consistent beliefs: reputation232

Consistency of beliefs requires that private agents’ assessments of policymaker type are233

updated according to Bayes’ rule (4) which depends on policymakers’ equilibrium strategies234

and observed inflation πt. Within a regime, private agents’ belief ρ are updated recursively,235

(4) ρ (ht+1) = ρ (ht, πt) ≡
ρ (ht) g(πt|a (ht))

ρ (ht) g(πt|a (ht)) + (1− ρ (ht))g(πt|α (ht))
236

With policymaker replacement, the regime clock t is reset to zero and reputation is ρ0 ∼237

Ξ(ρ0|ρ(ht)), given the inheritance mechanism for reputation discussed above.238

21This restriction is innocuous because: (1) the private sector’s strategy is public since its information set
is ht; (2) the committed type’s policy is public since it follows the announced policy plan, which needs to be
verifiable by the private sector; and (3) given all the other player’s strategies are public, it is also optimal
for the opportunistic type to choose public strategies (Mailath and Samuelson (2006)).
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3.2.2 Consistent beliefs: inflation expectations239

Inflation expectations must be consistent with private agents’ beliefs about policymaker type240

and equilibrium strategies. With replacement, the consistent nowcast of inflation is:241

(5) z(ht) =

∫
[ρ0a(ρ0, ς t) + (1− ρ0)α(ρ0, ς t)] dΞ(ρ0|ρ(ht)).242

Notice that a higher value of ρ makes the nowcast more responsive to a. Within a regime,243

expectations of future inflation also reflect unknown policymaker type:244

(6) e(ht) = βE(πt+1|ht) = βρ(ht)E(πt+1|ht, τ t = 1) + β(1− ρ(ht))E(πt+1|ht, τ t = 0)245

with higher ρ(ht) making e(ht) more responsive to future inflation under commitment. Thus,246

in (5) and (6), higher reputation increases committed policymaker leverage over expectations.247

Turning to the details of (6),248

E(πt+1|ht, τ t = 1) =

∫ ∑
ςt+1

φ(ς t+1; ς t) [(1− q) a(ht+1) + qz (ht+1)] g(πt|a(ht))dπt249

E(πt+1|ht, τ t = 0) =

∫ ∑
ςt+1

φ(ς t+1; ς t) [(1− q)α(ht+1) + qz (ht+1)] g(πt|α(ht))dπt250

Specifically, when private agents form date t inflation expectations, they know that (i) there251

is a committed type with ρt = ρ(ht),
22 and (ii) the committed type’s intentions lead to252

stochastic inflation, with density g(πt|a(ht)), contributing to history ht+1 = {ht, πt, ς t+1}.253

Hence, if the regime continues next period, the committed type’s intended inflation will be254

a(ht+1). In the event of a regime change next period, the consistent belief is the history-255

dependent future nowcast z(ht+1). Similarly, with probability 1−ρt, the current policymaker256

is opportunistic and will generate stochastic inflation πt with density g(πt|α(ht)) and will257

implement α(ht+1) next period if the regime continues. In the event of a regime change next258

period, the expected inflation is z(ht+1).259

3.2.3 Sequential rationality of the committed type260

The committed policymaker selects and announces a state-contingent plan for current and261

future intended inflation {at}∞t=0 at the start of his term and then subsequently executes it.262

22With a slight abuse of notation, in the start of a new regime, ρ(h0) = ρ0.
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The strategy of the committed type is sequentially rational if it maximizes his expected263

present discounted payoff at the beginning of his term,23264

(7) U0 =
∞∑
t=0

(βa(1− q))t
∑
ht

p(ht)u(at, e(ht), ς t),265

where u (a, e, ς) ≡
∫
u (π, x(π, e, ς)) g (π|a) dπ is the expected momentary objective when the266

NK Phillips curve (1) is used to replace x with x(π, e, ς) = (π − e− ς) /κ . Note that (7)267

employs the probability of a specific history ht = [ς t, πt−1, ht−1] when inflation is generated268

by the committed type, i.e.,24269

(8) p(ht) = φ(ς t; ς t−1)g(πt−1|a(ht−1))p(ht−1)270

combining the likelihood of the shock ς, the likelihood of inflation π given the committed271

type’s decision, and the probability of the previous history.272

In selecting the state-contingent plan at t = 0, the committed type takes into account273

the strategic power of his plan in shaping private agents’ inflation expectations. We consider274

this crucial element further below.275

3.2.4 Sequential rationality of the opportunistic type276

An opportunistic policymaker chooses intended inflation α each period to maximize the277

expected objective, taking the response of expected inflation to history {e(ht)}∞t=0 as given:278

(9) α(ht) = argmax
α

u(α, e(ht), ς t)279

where u (α, e, ς) ≡
∫
u (π, x(π, e, ς)) g (π|α) dπ with x(π, e, ς) = (π− e− ς)/κ. The quadratic280

objective implies a linear best response of α to e and ς.281

(10) αt = Aet +B(ς t)282

with A = ϑx/(ϑx + κ2), and B(ς t) = (1− A)π∗ + Aκx∗ + Aς t.283

23We assume the committed policymaker maximizes payoffs within his own term, so his discounting in-
cludes both the time discount factor βa and the replacement probability q.

24There is a slight abuse of notation here by using summation Σ over history to capture the joint effects
of continuous distribution of π and discrete Markov chain distribution of ς.
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Since Kydland and Prescott (1977), it has been understood that there is inflation bias284

when the central bank cannot commit. In our setup, the best response function (10) implies285

that the extent of inflation bias α − π∗ varies with private agents’ expected inflation et =286

β(Etπt+1). To highlight the sources of inflation bias, we have found it helpful to rewrite the287

best response function (10) as αt−π∗ = ι+Aβ(Etπt+1−π∗) by denoting ι ≡ A(κx∗−(1−β)π∗)288

and setting ς = 0.25 If private agents expect the inflation to be at target, i.e., Etπt+1 = π∗,289

the optimal inflation bias is ι; we define this as intrinsic inflation bias. Figure 2 plots the290

best response function with the 45 degree line. The intersection of the two lines (the square291

marker) is the well-known Nash equilibrium (NE) inflation bias in which policy without292

commitment is fully expected (i.e., when e = βα, α(e) − π∗ = ι/(1 − Aβ)). The Figure293

highlights that Nash inflation bias can be much larger than intrinsic inflation bias (marked294

with a diamond) when Aβ is close to one, as it will be in our quantitative model.295

Our imperfect information framework will capture the dynamics of inflation and expec-296

tations in the 1970s as the outcome of expectations gradually increasing as private agents297

learn that there is an opportunistic policymaker behaving according to (10). Foreshadowing298

this finding, the Figure also includes two points that correspond to the one-quarter-head in-299

flation forecasts by the professional forecasters (SPF) at two dates to illustrate the influence300

of rising expectations on opportunistic policy.301

25As is conventional, these inflation bias measures are derived without any shock ς.
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Figure 2: Optimal Response of Opportunistic Policy to Inflation Expectations

This figure plots how the opportunistic policymaker’s optimal inflation bias varies with private agents’
expected inflation, together with the 45 degree line. The intersection of the two lines (the square marker) is
the well-known Nash equilibrium (NE) inflation bias in which policy without commitment is fully
expected. The diamond marker indicates the intrinsic inflation bias when private agents expect the
inflation to be at target in our imperfect information framework. The figure also includes two points that
correspond to the one-quarter-head inflation forecasts by the professional forecasters (SPF) at two dates to
illustrate the influence of rising expectations on opportunistic policy.

3.3 Public Perfect Bayesian Equilibrium302

We now define our dynamic game’s Public Perfect Bayesian Equilibrium (PBE).303

Definition 1. A Public Perfect Bayesian Equilibrium is a set of functions in each history

{z(ht), e(ht), ρ(ht), α(ht), a(ht)}∞t=0 such that:

(i) given α(ht), a(ht), and ρ(ht), private agents’ nowcast of inflation z(ht) conditional on

a replacement satisfies (5);

(ii) given α(ht), a(ht), and z(ht), private agents’ beliefs of policymaker type ρ(ht+1) are

updated according to (4); and their expected inflation function e(ht) satisfies (6);

(iii) given the expected inflation function, e(ht), the action of the opportunistic type

policymaker α(ht) maximizes his expected payoff (9);

and, at the start of a regime (t=0),

(iv) the strategy for the committed type policymaker {a(ht)}∞t=0 maximizes his expected

payoff (7), taking into account the strategic power of {a(ht)}∞t=0 on {e(ht)}∞t=0 and {α(ht)}∞t=0.

304
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By “strategic power” of {a(ht)}∞t=0 on {e(ht)}∞t=0, we mean the influence that the committed305

policymaker’s state-contingent plan – his strategy – has on the response of et to history ht.306

Given consistent private agents’ inflation expectations (6), there are three channels of307

influence. First, e(ht) is partially anchored by future committed policy a(ht+1). Second, the308

extent of this anchoring depends on ρ(ht) which itself is affected by past committed policy309

a(ht−1). Third, both e(ht) and ρ(ht) depend on intended inflation of a possible opportunistic310

policymaker α(ht+1) and α(ht−1). Sequential rationality of the opportunistic policymaker311

makes {α(ht)}∞t=0 a best response to {e(ht)}∞t=0. Therefore, via shaping {e(ht)}∞t=0, the com-312

mitted state-contingent plan also indirectly determines {α(ht)}∞t=0.313

4 Constructing the Equilibrium314

Construction of the Public PBE is usefully viewed as inner and outer loops of a program.315

The inner loop builds a within-regime equilibrium {e(ht), ρ(ht), α(ht), a(ht)} taking as given316

beliefs z(ht) about the consequences of a regime change. The outer loop adjusts the beliefs317

z(ht) to be consistent with future regime outcomes, i.e., to attain a fixed point between z(ht)318

and {a(ht), α(ht), ρ(ht)}.319

4.1 Our novel principal-agent approach320

Solving the within-regime equilibrium may appear to be a formidable task, due to the strate-321

gic power of the committed policy plan {a(ht)}∞t=0 over private agents’ expectations and322

opportunistic policies. On one hand, the optimal choice for a committed policymaker de-323

pends on what the opportunistic type would do in the same history since private agents’324

inflation expectations average across both types’ future policy choices. On the other hand,325

the committed type’s optimization cannot take future opportunistic policy as given since326

the opportunistic type responds to inflation expectations and in turn the committed policy327

plan.328

To tackle these complications, we recast the within-regime equilibrium as the solution329

to a principal-agent problem. As principal, the committed policymaker maximizes (7) by330

choosing state contingent plans for his actions and those of two agents, the private sector331

and the opportunistic policymaker. Incentive compatibility (IC) constraints of two forms332

are relevant: (i) private agents’ consistent beliefs (4) and rational expectations (6); and (ii)333

opportunistic type optimal response to expected inflation (10).334
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4.2 Recursive formulation335

Our framework is unusual because private agents disagree with the principal – the committed336

policymaker – in beliefs about the probability of a specific history. The private sector thinks337

that current inflation could be generated by the opportunistic policymaker, as captured in338

the third line of the expression for expected inflation (6) above. By contrast, the committed339

policymaker knows that current inflation is generated by his policy choices, as reflected in340

p(ht) in the intertemporal objective (7). A key necessary step in recursive formulation is to341

cast the Lagrangian component associated with the rational expectation constraint (6) into342

recursive form.26 Disagreement in probability beliefs between principal and agent poses a343

challenge in this regard. We overcome it by a “change of measure”. Attaching a multiplier344

γ(ht) and the committed type’s probability of history p(ht) as weights to the constraint (6),345

we form the Lagrangian component as:346

(11) Ψ0 =
∞∑
t=0

(βa(1− q))t
∑
ht

p(ht)γ(ht)[et − e(ht)],347

where e(ht) is given by (6). Then, in (6), we write E(πt+1|ht, τ t = 0) in terms of the commit-348

ted type’s probabilities, replacing g(πt|α(ht)) with λ(πt, at, αt)g(πt|a(ht)) where λ(πt, at, αt) ≡349

g(πt|αt)/g(πt|at) is the likelihood ratio. This permits us to express Ψ recursively, so that350

the dynamic Lagrangian Ut + Ψt is also recursive. Defining Wt as the optimized dynamic351

Lagrangian, we then establish:27352

26Following Kydland and Prescott (1980), Chang (1998), Phelan and Stacchetti (2001) and Marcet and
Marimon (2019).

27Appendix A provides a detailed derivation of the recursive program.

15



Proposition 1. The within-regime equilibrium is the solution to a recursive optimization

problem, given z(ς, ρ) and the IC constraint α = Ae+B (ς)

W (ς, ρ, µ) = min
γ

max
a,α,e

{u (a, e, ς) + (γe− µω) +(12)

βa (1− q)

∫ ∑
ς′

φ (ς ′; ς)W (ς ′, ρ′, µ′) g (π|a) dπ},

with ω ≡ (1− q) a+ qz(ς, ρ) +
1− ρ

ρ
[(1− q)α + qz(ς, ρ)](13)

µ′ =
β

βa (1− q)
γρ, given µ0 = 0(14)

ρ′ =
ρg(π|a)

ρg(π|a) + (1− ρ) g(π|α)
with prob g(π|a), given ρ0(15)

353

This program enables us to analyze optimal choices of the principal – the committed354

policymaker – who faces private sector skepticism about his type. The optimal decisions355

a, α, e, γ each depend on the state vector s = [ς, ρ, µ]. The component (γe− µω) arises356

from the Lagrangian component of the forward-looking rational expectations constraints357

(11) expressed in the recursive form: one role played by γ is that it enters as a shadow price358

of inflation expectations management (choice of e).28 The pseudo state variable µ records359

past committed type promises (contained in ω).29360

With two possible policymaker types and stochastic replacement, the composite promise361

term ω defined in (13) contains more than the committed type’s promised a, because the362

expected inflation by private agents also depends on their perceived inflation α intended363

by the opportunistic type and their nowcast of inflation z in a new regime.30 The weights364

attached to a, α, and z reflect the exogenous replacement probability q, the endogenous rep-365

utation state ρ, and the divergent probability beliefs about inflation π held by the committed366

policymaker and private agents.31367

28Our rational expectations constraint (6) is equivalent to the Phillips curve. Viewing it as an inequality
constraint, with xt ≤ (πt − βEtπt+1 − ςt)/κ, the Phillips curve defines a set of feasible output gaps and
inflation rates. Thus, the associated multiplier γ is nonnegative.

29The pseudo state variable terminology originates with Kydland and Prescott (1980). A new policymaker
isn’t held accountable for predecessor promises, so µ is initially zero.

30Note ω = a when q = 0, βa = β, and ρ = 1. This is a textbook NK policy problem in recursive form.
Appendix A.10 provides a fuller discussion.

31This final feature leads to (1− ρ)/ρ in ω. Appendix A.9 explains how we eliminate the likelihood ratio
λ using Bayes’ rule.
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The evolution of the pseudo state to µ′ in (14) and the reputation state to ρ′ in (15)368

identifies two channels through which the committed policymaker manages private agents’369

inflation expectations since these will influence future policy choices a′ and α′.32370

Expectation anchoring: The next-period pseudo state µ′ evolves according to (14): a371

higher shadow price γ increases µ′, making it more costly for the committed type to raise372

a′ in the subsequent period period. That is, the committed policymaker selects the shadow373

price γ of promising a′ and µ′ accounts for this promise. The impact of µ′ on a′ is rationally374

anticipated by private agents, allowing the choice of γ to anchor inflation expectations. The375

effectiveness of anchoring is moderated by private sector skepticism, as the influence of γ on376

µ′ depends on the reputation state ρ. With optimal γ, we write µ′ = m(s) for convenience.377

Reputation building: The next-period reputation state ρ′ evolves according to Bayes’378

rule (15). The committed policymaker affects ρ′ by choosing a difference between his in-379

tended inflation (a) and the intended inflation of an opportunistic type (α). A wider policy380

difference, denoted by δ = a − α, accelerates private sector learning about the current pol-381

icymaker type.33 A higher ρ′ influences the intended inflation for both policymaker type a′382

and α′ in the subsequent period and increases the leverage that the committed policymaker’s383

intended inflation has on private agents’ expected inflation. With optimal a and α, we write384

ρ′ = b(s, π) for convenience.385

4.3 The PBE fixed point requirement386

In a PBE, the nowcast of inflation z∗(ς, ρ) in a new regime must satisfy387

(16) z∗(ς, ρ) =

∫
[ρ0a

∗(ς, ρ0, 0; z
∗(ς, ρ)) + (1− ρ0)α

∗(ς, ρ0, 0; z
∗(ς, ρ))]dΞ(ρ0|ρ)388

with a∗(.) and α∗(.) obtained from the recursive program (12) given z∗(ς, ρ), and µ0 = 0 as a389

new policymaker is not held accountable for prior commitments made by his predecessor.34390

32Lemma 2 in Appendix B.2 formalizes the two channels.
33This channel is formalized when we simplify (15) to ρ′ = ρ′(vπ, δ, ρ) by replacing g(π|a) = g(vπ) and

g(π|α) = g(π − a+ a− α) = g(vπ + δ), where g(·) is the density of vπ.
34Schaumburg and Tambalotti (2007) impose a similar fixed point requirement in constructing an equilib-

rium in which a committed policymaker is randomly replaced.
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4.4 Time series implications of the Public PBE391

As a transition to quantitative analysis, we now consider the time invariant dynamic system392

that is implied by the Public PBE.35 According to Proposition 1, the state vector s =393

[ς, ρ, µ] determines the intended inflation policies, a(s) and α(s), and private agents’ expected394

inflation e(s). At the end of a time period, the random inflation π is realized: π = τa(s) +395

(1 − τ)α(s) + vπ, where τ = 1 indicates a committed policy regime and τ = 0 indicates an396

opportunistic policy regime.397

At the start of the next period, a new cost-push shock ς ′ will be drawn according to398

φ(ς ′; ς). The evolution of the reputation state ρ′ and the pseudo state µ′ will depend on399

the realizations of two random events. If the event of policymaker replacement does not400

occur (θ′ = 0), the reputation state will be updated via the Bayes’ rule as ρ′ = b(s, π); and401

the pseudo state will evolve via µ′ = m(s). If the replacement event occurs (θ′ = 1), the402

pseudo state µ′ = 0 and the reputation state ρ′ = ϕ′b(s, π) + (1 − ϕ′)v′ρ. That is, if the403

new policymaker inherits his predecessor’s reputation then (ϕ′ = 1), ρ′ = b(s, π). If the404

inheritance does not occur (ϕ′ = 0), the new policymaker’s reputation is a random draw v′ρ.405

Thus, there will be a recursive evolution of S = [s, π] and the recursion is conditional on406

the realizations of θ, ϕ, and τ . Private agents know the outcomes of θ, ϕ, and vρ, but not τ .407

5 Building the quantitative model408

Our model has three structural shocks: vς to the cost-push shock, to reputation in the event409

of replacement vρ and to inflation vπ. It also features three binary states (θt, ϕt, τ t), indicating410

the event of policymaker replacement, whether or not there is reputation inheritance, and411

the type of current policymaker. Our theory identifies three continuous state variables st =412

[ς t, ρt, µt], including the highly persistent reputation state ρ, a more temporary cost-push413

shock ς, and a predetermined pseudo state µ, and provides equilibrium functions of the414

three state variables that map the structural shocks and the binary states to macro variables415

that can be directly measured using data.416

We build the quantitative model in two stages. First, calibrating model parameters, we417

can compute the equilibrium functions using the recipe in Proposition 1, yielding a(s), α(s)418

and e(s). The Markovian structure also allows us to compute functions for private agents’419

35This juncture also marks a shift in how we will use t. To this point is has been a regime clock. Now,
it becomes a calendar indicator in time series analysis. Since we are only considering equilibrium behavior
from this point on, we also streamline notation by dropping the superscript ∗.
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inflation forecasts at other horizons, f(st, j) = E(πt+j|st).420

Second, we use a novel empirical strategy to jointly identify the continuous states s,421

the shocks v and the binary states (θ, ϕ, τ) by requiring that our model’s inflation forecasts422

match time series from the Survey of Professional Forecasters. We convert our model to a423

state-space representation where the three state variables enter as latent states, and the three424

binary states enter as the outcome of an unobserved discrete-state Markov process, following425

Hamilton (1989) and Kim (1994). The transition probability matrix of the Markov process426

is designed to capture the interdependence of the three binary states. We then employ an427

efficient unscented Kalman filter with hidden Markov-switching to obtain the filtered and428

smoothed estimates of the latent continuous states and the probabilities of the discrete states.429

To validate our model, we use the identified states to construct model-implied variables that430

are not targeted in the filtering exercise and compare them to the observed data time series.431

5.1 Calibration432

Table 1 reports the calibrated values of important model parameters. One period is a quarter.433

The long-run inflation target π∗ is 1.5%, which lies in the 1 to 2 percent range frequently434

cited by central bankers advocating price stability.36 The private sector and committed type435

share a conventional quarterly discount factor based on a 2% annual real rate.436

The slope of the Phillips curve and the policymaker’s concerns about real activity are437

central elements in any study of inflation policy. In our setup, the PC slope κ relates the438

output gap x to the quarterly inflation π, holding expected inflation fixed. κ = .08 implies439

that an output gap of 3% leads to annualized inflation of -1%, a value compatible with440

diverse empirical evidence.37441

Turning to the preference parameters, we set the weight on output ϑx to 0.1, which is442

in the middle of the range used by prominent Fed researchers.38 Together with κ = .08, it443

implies A = .94 according to A = ϑx/(ϑx + κ2). The target output gap x∗ is chosen to yield444

a relatively small intrinsic inflation bias ι = .5% while yielding a NE bias large enough to445

capture the magnitude of the Great Inflation: ι/(1 − Aβ) is around 8%. Recall that x∗ is446

36This value matches the estimate of Shapiro and Wilson (2019) in a careful and informative study of
FOMC transcripts.

37U.S. data from the 1950s and 1960s suggests that a 1% decrease in unemployment led to about 0.54% -
0.65% increase in inflation. An estimate for Okun’s coefficient is about 1.67 using U.S. data prior to 2008,
implying a 1% increase in unemployment led to a 1.67% decrease in output. In a structural NKPC, the
parameter is also consistent with an adjustment hazard leading to four quarters of stickiness on average and
an elasticity of marginal cost with respect to output of unity.

38Brayton et al. (2014) after translating time units and using Okun’s law.

19



Table 1: Parameters
π∗ Inflation target 1.5%
β, βa Discount factor (private agents, committed type) 0.995
κ PC output slope 0.08
ϑx Output weight 0.1
x∗ Output target 1.73%
q Replacement probability 0.03
ζρ prob of reputation inheritance 0.9
ρ mean of reputation draw 0.1
σρ std of reputation draw 0.05
ξς Persistence of cost-push shock 0.7
σv,ς Std of cost-push innovation 0.7%
σv,π Std of implementation error 1.2%

One period is a quarter. Inflation target π∗, std of cost-push innovation σv,ς , and std of implementation
error σv,π are all annualized rates.

linked to ι via ι = A(κx∗ − (1− β)π∗). Hence, the implied value for x∗ = 1.73%.39447

The replacement probability of q = .03 implies an average regime duration of 8 years.448

We have less empirical guidance about the inheritance mechanism for reputation: ρ0 =449

ϕtρt+(1−ϕt)vρ,t with ϕt ∼ Bernoulli(ζρ) and vρ,t ∼ Beta(ρ, σρ). But our equilibrium policy450

functions are not sensitive to these parameters due to the small replacement probability q.451

We set ζρ = 0.9, ρ = 0.1, and σρ = 0.05 so that the new policymaker inherits his predecessor’s452

reputation with probability .9. Otherwise, his initial reputation is random with mean .1 and453

standard deviation 0.05.454

Beginning in the 1970s, many studies of inflation use an observable “Food and Energy455

price shock”(FE shock hereafter).40 We use the FE shock’s serial correlation and its standard456

deviation as the cost-push shock’s persistence ξς and innovation volatility σv,ς . The transition457

probability matrix φ(ς ′; ς) is calibrated to approximate ς ′ = ξςς + vς where vς ∼ N(0, σ2
v,ς).

41
458

To calibrate the standard deviation of implementation errors, we combined the FE shock459

and the SPF one-quarter-ahead inflation forecast in an initial approximation to opportunistic460

39x∗ = 1.73% is equivalent to targeting unemployment about 1% below the natural rate, if we use an
Okun’s law coefficient of 1.67.

40See R.J. Gordon (2013) and Watson (2014). It is constructed as the difference between the growth rate
of the overall personal consumption deflator and its counterpart excluding food and energy.

41We use the Rouwenhorst (1995) method.
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intended inflation α, estimating the standard deviation of (π − α) over 1964Q4-1979Q2.461

5.2 State extraction strategy462

Figure 3 plots three-quarter-ahead SPF forecast of inflation (SPF3Q) against its one-quarter-463

ahead counterpart (SPF1Q), highlighting the smoother nature of SPF3Q relative to SPF1Q.42464

Taking a cue from literature on the term structure of interest rates, we form an SPF spread,465

plotted as the black dashed line and defined as SPF1Q-SPF3Q. Notice that the SPF spread466

rises during the first (1974-75) and the second (1978-80) inflation surges. This is consistent467

with our theory’s implication that longer-term forecasts (SPF3Q) depend more on the per-468

sistent reputation variable ρt, while shorter-term forecasts are more sensitive to transitory469

cost-push shocks ς t. We exploit this feature of data in our state extraction strategy, which is470

required because, as outside observers (econometricians), we do not know the state variables.471

Using calibrated parameters, our theory provides a function f(s, j) for private agents’472

expectations at each horizon j.43 Denote the SPF at horizon j as ft+j|t. If the dates of473

policymaker replacement are known and an exact match between model and data expecta-474

tions is assumed, it is possible to simply “invert” the theoretical relationship at each date to475

find an estimate of ς t and ρt, since µt evolves deterministically as a function of these other476

states.44 However, we instead adopt the more standard approach of treating the dates of477

policymaker replacement as unknown to econometricians along with the state variables and478

assuming that the model-implied variable differ from the data by a Gaussian observation479

error, ft+j|t = f(st, j) + εjt.480

With unknown dates of policymaker replacement, we share the challenges of the literature481

on Markov switching models (Hamilton (1989)), because the state evolution of µ depends482

on the realization of a replacement event (θ). As discussed in Section 4.4, our model has483

two more binary states ϕ and τ that are unobservable to us as econometricians but enter484

the time series recursion of S = [s, π]. Following the literature, we model these three binary485

states (θ, ϕ, τ) as the outcome of an unobserved discrete-state Markov process Θ. We define486

6 discrete states of Θ: states {1, 3, 5} corresponding to a continuing committed policymaker487

(θ = 0, τ = 1), a new committed policymaker with full reputation inheritance (θ = 1,488

42Elmar Mertens guided us to the SPF term structure via Mertens and Nason (2020). We do not use
SPF4Q due to missing observations, particularly important in 1975.

43Appendix C.2 provides details for how to derive this function.
44In an earlier version of this research, King and Lu (2022), we used this approach, which Kollmann (2017)

calls an “inversion filter” (see also Drautzburg et al. (2022)). We assumed a single replacement date at the
start of the Reagan administration in 1981Q1, based on the narrative history of Goodfriend and King (2005).
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ϕ = 1, τ = 1), and a new committed policymaker with random reputation vρ (θ = 1,489

ϕ = 0, τ = 1), and states {2, 4, 6} corresponding to an opportunistic policymaker in a490

similar manner. We require that the transition probability matrix for the 6 discrete states491

respects the interdependence of (θ, ϕ, τ) imposed by our model structure, e.g., policymaker492

type cannot change without a replacement event, etc. Appendix C.3 displays this matrix.493

5.3 The state space model with Markov-switching494

We now detail the evolution of continuous state variables St = [ς t, ρt, µt, πt] resulting from495

vt = [vς,t, vρ,t, vπ,t], taking as given the discrete state Θt ∈ {1, 2, ..., 6} defined above.496

St =


ξςς t−1 + vς,t

(1− θt + θtϕt)b(st−1, πt−1) + θt(1− ϕt)vρ,t

(1− θt)m(st−1)

τ ta(st) + (1− τ t)α(st) + vπ,t

 = F (St−1, vt|Θt)497

The first entry specifies the process for the cost push shock ς. The second entry specifies that498

ρt is determined by the Bayes’ rule b(st−1, πt−1), if there is no replacement (θ = 0) or if there499

is reputation inheritance (θ = 1 and ϕ=1), while otherwise ρt is a random shock vρ,t with500

support [0, 1]. The third entry indicates that the pseudo state variable evolves according to501

µt+1 = m(st), except if there is replacement (θ = 1) in which case it is set to zero. The final502

entry captures that inflation πt depends on the type of policymaker in place.45503

The one-quarter-ahead and three-quarter-ahead SPF forecasts are taken to be the model504

inflation forecasts corrupted by Gaussian observation errors ε1 and ε3.
46 That is, our obser-505

vation equations are:506

Yt =

[
ft+1|t

ft+3|t

]
=

[
f(ς t, ρt, µt, 1)

f(ς t, ρt, µt, 3)

]
+

[
ε1t

ε3t

]
= H(St) + εt507

As our model is not linear, we cannot use the standard Kalman filter. We adopt a508

particular “sigma point” approximation method – the unscented Kalman filter – that has509

been shown to work well in nonlinear regime-switching models. Appendix C.3 provides510

details on the algorithm, which also employs the collapsing approach of Kim (1994) and511

45Since the first three lines determine st as a function of St−1, one may use a(st) and α(st) in the last line.
46ε1 and ε3 are i.i.d. normal random variables with mean zero and standard deviation 0.5% (annualized).
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Kim and Nelson (2017). For each element of St and Θt, our approach produces filtered512

estimates (based on Y t = [Y1, Y2, ...Yt]) and smoothed estimates (based on Y T ).513

Figure 3: Targeted SPFs, SPF spread, and estimated state variables

This figure plots selected inputs and outputs of our nonlinear filter. The inputs are the one-quarter-ahead
and three-quarter-ahead SPF inflation forecasts. Appendix C provides details on our SPF constructions.
The SPF spread (black dashed line) is the difference between SPF1Q and SPF3Q. It rises during the first
(1974-75) and the second (1978-80) inflation surges (black solid line). The outputs are smoothed estimates
of reputation (cyan and measured on the right axis) and cost-push shocks (red). Consistent with our
strategy of exploiting greater sensitivity of near-term forecasts to transitory shocks, the estimated
cost-push shock covaries positively with the SPF spread.

The smoothed estimates of the cost-push shock ς̂ t (red) and the reputation state ρ̂t (cyan514

and measured on the right hand axis) are reported in Figure 3.47 The estimated cost-push515

shock ς̂ t covaries positively with the SPF spread (SPF1Q-SPF3Q),48 consistent with our516

strategy of exploiting greater sensitivity of near-term forecasts to transitory shocks. The517

estimated reputation state ρ̂t exhibits a big swing, declining from 0.7 in 1969 to near zero518

by the end of 1980 and finally climbing back to above 0.8 after 2000.49519

47The reported value is the probability-weighted average of smoothed estimates of state variables condi-
tional on being in a discrete state: x̂t =

∑6
i=1 E(xt|Θt = i, Y T )Pr(Θt = i|Y T ).

48Appendix C.6 Figure 12 reports how our estimated cost-push shock covaries with the FE shock.
49For the estimates of discrete states, please refe to Appendix C.5.
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5.4 Targeted and untargeted variables520

We now report the performance of the model-based non-linear Kalman method, in terms of521

fitting targeted time series, SPF1Q and SPF3Q, and matching untargeted time series.522

5.4.1 Inflation expectations523

Our extraction method produces a nearly perfect match for SPF1Q and SPF3Q. Using the524

extracted states, we can also compute model-implied inflation forecasts at horizons 2 and 4.525

Appendix C.6 Figure 10 shows that these additional forecasts lie almost entirely on top of526

the untargeted SPF2Q and SPF4Q, providing support for our state extraction approach.527

5.4.2 Observed and estimated inflation528

Our state-space model treats inflation as a latent state variable and therefore produces529

filtered and smoothed estimates for πt. Because our extraction method only uses SPF data530

to obtain states, comparing the smoothed estimates π̂t with the observed inflation data serves531

as a model validation. To assess how well our estimates correspond to observed inflation data,532

we use the SPF1Q as a benchmark.50533

Figure 4 plots the observed inflation data (blue) against two series: one is the one-quarter-534

ahead SPF inflation forecast from the prior quarter (black) and the other is our method’s535

smoothed estimates of inflation (red). The difference between observed inflation and the536

two series are plotted in dashed lines with corresponding colors. Therefore, the black dash537

line is the SPF forecast errors that are known to be persistent, with a serial correlation538

equal to 0.63 over our sample period. By contrast, the serial correlation of the errors of our539

smoothed estimates of inflation is only 0.46. We also compute the mean-squared-error (MSE)540

as another measure of fit: the MSE of the SPF1Q is 1.67 and the MSE of the smoothed541

estimates of inflation is only 0.99.542

We conclude that our model-implied inflation captures the behavior of observed U.S.543

inflation. However, a skeptical reader might concern that our smoothed measure of model544

inflation is based on the full sample, while the SPF is prepared in real time. In Appendix545

C.6 Figure 13, we therefore provide a version of Figure 4 with one-sided (filtered) estimates,546

revealing that the close correspondence of observed and model inflation is present even when547

our extraction method has no information advantage.548

50Since our extraction is based on SPF1Q and SPF3Q, one may argue that it must work well because the
SPF also tracks observed inflation. Using SPF1Q as the performance benchmark speaks to this skepticism.
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Figure 4: Inflation history and model-implied inflation

This figure shows that the smoothed estimates for inflation (red) produced by our nonlinear filter align
very well with the U.S. inflation data (blue), even though the nonlinear filter only uses SPF data. The
one-quarter-ahead SPF inflation forecasts (SPF1Q) from the prior quarter (black) are also plotted as a
comparison. The gap between inflation and the smoothed estimate (model smooth error) is plotted using a
dashed red line; the gap between inflation and SPF1Q from the prior quarter (SPF1Q error) is plotted using
a dashed black line. The comparison reveals that our smoothed estimate fits the inflation data better than
the SPF1Q by two statistical measures: its squared error has a lower mean and its error is less persistent.

5.5 Counterfactual with naive committed policy549

While previous studies have examined the evolution of private agents’ beliefs about the550

policymaker,51 they generally abstract from the strategic actions policymakers may take to551

shape those beliefs. In contrast, our paper highlights this intentional influence as a defining552

feature of optimal committed policy.553

In this subsection, we show that this intentional policy influence on private agents’ belief554

is central to understanding the Volcker disinflation. To this end, we compute optimal policy555

functions when the committed policymaker acts naively, i.e. does not try to influence repu-556

tation evolution but simply views it as an exogenous factor governing the leverage that his557

51See footnote 12 for examples.
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policy a has over inflation expectations.52 Using these policy functions, we construct time se-558

ries of inflation policies based on the estimated cost-push shocks from the benchmark model,559

the endogenous time-varying reputation shaped by the naive policymakers’ past responses560

to shocks, and the model-consistent pseudo-state for the naive committed policymaker.561

Figure 5: Equilibrium policy functions

Equilibrium policies as functions of reputation ρ. Each panel compares two policy functions: one in our
benchmark model in which the committed policymaker actively manages his reputation (in blue), and the
other in a naive policy model in which a committed policymaker takes reputation as an exogenous factor
(in red). The policy functions are conditional on the values of two other states: µ and ς. We set µ at its
steady state level when ρ = 1. The cost push shock ς is set at 0. When the committed policymaker actively
manages his reputation, the optimal policy difference widens with poorer reputation. When the committed
policymaker takes his reputation as an exogenous factor, the optimal policy difference is narrower and
insensitive to reputation.

Policy Functions Figure 5 displays how committed policy a (left panel), opportunistic562

policy α (middle panel), and their policy difference δ = a− α (right panel) vary with repu-563

tation ρ.53 Each panel compares two policy functions: one where a committed policymaker564

acts naively (in red), and our benchmark model in which the committed policymaker actively565

manages his reputation (in blue).54566

52Appendix E explains the details of the naive optimization problem, which is related to work by Cogley
and Sargent (2008) that builds on ideas of Kreps (1998). We thank Davide Debortoli for recommending the
investigation of naive policy.

53The policy difference δ = a−α is always negative because the committed type sees his intended inflation
a as affecting expected inflation, in contrast to the opportunistic type’s view.

54The policy functions are conditional on the values of two other states: µ and ς. Relative to ρ, µ and
ς are less important in determining the shape of the policy functions. In this figure, we set µ at its steady
state level when ρ = 1, and ς at zero.
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The gap between naive and benchmark policy behavior is most evident in the the policy567

difference functions (top panels). When reputation gets lower, the policy difference widens568

under benchmark policy but shrinks under naive policy. As a result, the policy difference569

is always narrower in the naive policy model than it is in the benchmark policy model,570

but especially so at low levels of reputation. This sharp contrast is quite intuitive because571

a given policy difference incurs a larger output cost for the committed policymaker when572

his reputation is poorer. If the committed policymaker treats reputation as exogenous, he573

would prefer a narrower policy difference at lower reputation. Only when the committed574

policymaker understands that a wider policy difference will imply higher reputation in the575

future does he want to endure the contemporaneous output cost for future reputation gain:576

in this sense, the policymaker is sophisticated rather than naive.577

Time Series Figure 6 contrasts reputation and intended inflation policies in the counter-578

factual case of a naive committed policymaker with the benchmark case where the committed579

policymaker actively manages its reputation.55580

The period of interest is post-1981 when a committed policy regime is more plausible but581

reputation starts at a low level. In the benchmark model, the committed intended inflation582

is nearly three percentage points lower than the opportunistic intended inflation. This sub-583

stantial and persistent policy difference drives rapid reputation-building during the 1982–83584

recession. In contrast, when the committed policymaker behaves naively, reputation remains585

low for an extended period after 1981, even without implementation errors. This occurs586

because the naive committed policymaker treats time-varying reputation as an exogenous587

factor, resulting in a committed policy that closely resembles its opportunistic counterpart.588

Low reputation leads to high expected inflation, worsening the trade-off between inflation589

and output. Consequently, the naive committed policymaker takes significantly longer to590

disinflate the economy, diverging from the rapid disinflation observed in the post-1981 U.S.591

inflation history.592

55The two sets of time series share the same cost-push shocks (Figure 3) and probabilities of states
as estimated using our benchmark model (Figure 11). That is, the opportunistic policy regime is more
likely between 1973 and 1981 and the committed policy regime is more likely after 1981. We set realized
implementation errors to zero in computing reputation dynamics under naive policy so as to focus on the
effects of naive policymaker’s past policies on private agents’ beliefs.
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Figure 6: Counterfactual

This figure plots the time series of reputation ρ (top panel), committed policy a (middle panel), and
opportunistic policy α (bottom panel) produced by the benchmark model and by the naive policy model,
using the same cost-push shocks and probabilities of states as estimated in our benchmark model. We set
realized implementation errors to zero in computing reputation dynamics under naive policy so as to focus
on the effects of naive policymaker’s past policies on private agents’ beliefs. The observed inflation data
(black circled line) are plotted as a reference. In the benchmark model, the committed policy after 1981 is
much lower than the opportunistic policy, resulting in a rapid increase in reputation. By contrast, in the
naive policy model where the incentives to manage reputation are missing, it takes much longer for the
committed policymaker to disinflate the economy after 1981, and reputation remains low for an extended
period even without any implementation error.

6 Understanding long-term inflation expectations593

We have seen that our quantitative model yields time series that align closely with US594

inflation history over 1968 to 2007, matching both targeted short-term expected inflation595

and untargeted observed inflation. We now use a reduced-form approach to examine the596

implications of our theory on long-term inflation expectations, in particular, how longer-597
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term inflation forecast revision responds to inflation shocks.598

6.1 Long-term inflation expectation proportional to reputation599

According to our theory, private sector’s inflation forecasts depend on both reputation and600

cost push shocks. Since cost-push shocks are stationary, their impact on inflation forecast601

diminishes over forecasting horizons, ultimately becoming irrelevant for long-term inflation602

forecast. Reputation is therefore the sole determinant for long-term inflation forecasts:603

(17) f∞|t = (1− q)[ρtπ
∗ + (1− ρt)π

NE] + q[ρtz(ς = 0, ρ = 1) + (1− ρt)z(ς = 0, ρ = 0)]604

The term in the first squared bracket is the expected long-term inflation conditional on605

staying in the same regime (with probability 1 − q). In this case, policymaker’s type will606

be ultimately revealed and the inflation will converge to either the inflation target π∗ or the607

Nash-equilibrium inflation bias πNE, depending on the type of policymaker in place. The608

term in the second squared bracket is the expected “startup inflation” in the new regime609

when there is a replacement (with probability q).610

6.2 Dynamics of reputation611

Since the long-term inflation forecast is proportional to reputation, it inherits the time series612

properties of reputation, which we now examine.613

Under our theory, reputation is a function of π and evolves according to614

ρt+1 = b(πt; at, αt, ρt) =
ρtg(πt|at)

ρtg(πt|at) + (1− ρt)g(πt|αt)
615

We take a linear approximation of the change in reputation around [ρtat + (1 − ρt)αt], the616

now-cast of inflation made by private agents at the start of the period:56617

(18) ρt+1 − ρt ≈ −k{ρt(1− ρt)[at − αt]}1{πt − [ρtat + (1− ρt)αt]}2618

where πt − [ρtat + (1− ρt)αt] is a measure of inflation surprise, and k depends inversely on619

the volatility of implementation errors.620

56The approximation will be exact in a continuous-time version of imperfect public monitoring games, for
example, Faingold and Sannikov (2011). Appendix XX maps the following expression to Proposition 1 in
Faingold and Sannikov (2011).
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The first term in braces indicates that a time-varying influence of inflation surprises on621

reputation. The influence is larger when (i) reputation is away from its boundaries – the622

reputation weight ρ(1− ρ) is maximized at 1/4 when ρ is exactly in the middle of its range623

– and (ii) the policy difference is greater in absolute value.624

The policy difference itself varies with reputation. Figure 7 plot the equilibrium policy625

difference, a − α, as a function of ρ at various levels of cost-push shock and µ. Lower626

reputation implies larger policy difference in absolute value.627

Taking together, the influence of inflation surprises on reputation changes, and in turn628

on revisions in long-term inflation forecast, is increasing in [ρ(1−ρ)](1−ρ) where the second629

(1− ρ) approximates the effect of ρ on the policy difference.630

Figure 7: Policy Difference

Difference between equilibrium committed policy and opportunistic policy is larger at lower levels of
reputation. This property holds for various levels of cost push shock and pseudo state µ. The two values of
µ are representative as they correspond to the steady state µ when ρ = 0 and ρ = 1, respectively.

6.3 Time variation in sensitivity to inflation news631

We now study empirically how revisions in long-term inflation forecasts respond to news632

about inflation, using the SPF CPI inflation forecast data which includes 10-year-ahead633

inflation forecast available starting in 1991Q4. our sample covers up to 2024Q2.634

To construct the “inflation surprise”, we utilize the ”backcast” estimate of the prior635

quarter inflation and a ”nowcast” estimate of the current quarter inflation reported by SPF636

participants in each quarter.637

vit = f i
t−1|t − f i

t−1|t−1638
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The “backcast” f i
t−1|t is the realized CPI inflation last quarter as perceived by the forecaster639

i. f i
t−1|t−1 is the same forecaster’s last quarter’s “nowcast” of inflation of the same quarter.640

For each forecaster, we can also construct 10-year forecast revision as641

vi40,t = f i
t+40|t − f i

t+39|t−1642

We aggregate the individual variables by considering only forecasters present in both t and643

t− 1, then taking the mean as the consensus measure.644

The empirical counterpart of (18) is:645

(19) v40,t = γtvt + ϵt646

where the effect of inflation surprise on long-term forecast revision γt is time-varying and647

increasing in ρt(1− ρt)
2.648

To capture the dependence of γt on ρt, we employ the relation between reputation and649

long-term inflation forecast in (17) to construct a reduced-form measure of reputation, ρ̂t,650

with the SPF 10-year CPI inflation forecast. We then use ρ̂t to construct weights to inflation651

surprise and examine if the weighted inflation surprises outperform the unweighted ones in652

explaining revisions of long-term inflation forecast. We compare three regression models:653

Model 1: v40,t = γvt + ϵt654

Model 2: v40,t = γρ̂t(1− ρ̂t)vt + ϵt655

Model 3: v40,t = γρ̂t(1− ρ̂t)
2vt + ϵt656

Model 1 uses the unweighted inflation surprise as the regressor. Model 2 weights the inflation657

surprise by ρ̂t(1 − ρ̂t), reflecting the idea that long-term forecast revisions are proportional658

to the private sector’s belief updating about the policymaker’s type —- belief updating is659

more responsive to shocks when uncertainty about the policymaker’s type is higher. Model660

3 modifies the weight to ρ̂t(1− ρ̂t)2, capturing the interaction between policy and reputation:661

lower reputation increases policy differences and accelerates belief updating by the private662

sector.663

Table 2 reports the performance of the three models in terms of their adjusted R squared664

and root mean squired error. Compared to unweighted inflation surprise, the weighted665

surprises show significantly better explanation power for the revision of long-term inflation666
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forecast. The adjusted R squared increasing from 0.163 in Model 1 to 0.193 in Model 2 and667

further to 0.248 in Model 3. The corresponding root mean squared error decreases from668

0.117 in Model 1 to 0.114 in Model 2 and to 0.11 in Model 3.669

Table 2: Comparison of three regression models

γ p value Adjusted R2 RMSE N

Model 1 0.038 1.13E-06 0.163 0.117 130
Model 2 0.384 1.04E-07 0.193 0.114 130
Model 3 3.078 1.02E-09 0.248 0.11 130

OLS regressions of long-term CPI inflation forecast revision on inflation surprise. Sample period is from
1991Q4 to 2024Q2. Model 1 uses the unweighted inflation surprise. Models 2 and 3 weight inflation
surprise using ρ̂t(1− ρ̂t) and ρ̂t(1− ρ̂t)

2, respectively, where ρ̂t is constructed using the lagged long-term
inflation forecast according to (17). RMSE stands for Root Mean Squared Error. All regressions include a
constant, but its coefficients are statistically insignificant.

Figure 8: Cumulative change in long-term CPI inflation forecast since 1991Q4

The cumulative change in the long-term CPI inflation forecast from 1991Q4 to 2024Q2 against its fitted
counterparts produced by three models. The black dash line is the data, the magenta, blue, and red lines
correspond to the fitted line using Models 1, 2, and 3, respectively. Model 1 uses the unweighted inflation
surprise. Models 2 and 3 weight inflation surprise using ρ̂t(1− ρ̂t) and ρ̂t(1− ρ̂t)

2, respectively, where ρ̂t is
constructed using the lagged long-term inflation forecast according to (17).

Figure 8 visualizes the model comparison by plotting the cumulative change in the long-670

term inflation forecast against its fitted counterparts produced by three models. The black671
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dash line is the data, the magenta, blue, and red lines correspond to the fitted line using672

Models 1, 2, and 3, respectively. It is clear that Model 3 outperforms the other two models in673

fitting the actual forecast revision. The improvement is most visible before 2000 when there674

are significant downward revisions of long-term forecast, i.e., an improvement of reputation.675

6.4 Stochastic inflation trends676

A common element of time series econometric studies of inflation and survey inflation expec-677

tations is the assumption that there is a stochastic trend, which is a random walk or mar-678

tingale. In the univariate analysis of Stock and Watson (2007), for example, this stochastic679

trend explains much of U.S. inflation but only if the posited unit root process has changes680

with time-varying volatility. Multivariate analyses that employ inflation and survey data,681

such as Kozicki and Tinsley (2012) and Mertens (2016), develop various stochastic trend682

specifications and exploit cointegration-type restrictions between actual and expected infla-683

tion. Such studies frequently suggest that the evolution of long-horizon inflation expectations684

is related to the credibility of the commitment of monetary authorities to low inflation.685

Under our theory, reputation is a martingale within a regime from the standpoint of the686

private sector as the likelihood of observing an inflation realization of πt is ρtg(πt|at) + (1−687

ρt)g(πt|αt) so that it is direct that

∫
b(π; at, αt, ρt)[ρtg(π|at) + (1− ρt)g(π|αt)]dπ = ρt.688

Since reputation is a martingale, long-horizon forecasts will inherit this property: our689

theory thus provides an explanation of the stochastic trend in empirical studies and, in line690

with the conjectures in some of these studies, it is linked to changes in the private sector691

beliefs about policy commitment to low inflation.57692

Further, our theory predicts that a stochastic inflation trend should have “stochastic693

volatility” since f∞|t+1− f∞|t is proportional to ρt+1− ρt. As shown in (18) above, there is a694

time-varying link between changes in reputation and inflation surprises – relative to private695

sector nowcasts – captured by ρt(1− ρt)[at − αt].
58 On this basis, volatility should be larger696

when (i) reputation is away from its boundaries and (ii) the policy difference is greater in697

absolute value.698

57In contrast to some other explanations of inflation trends – such as the shifting long-run inflation tar-
get in Ireland (1999), Smets and Wouters (2003) and Erceg and Levin (2003), it arises endogenously in
macroeconomic equilibrium with a purposeful monetary authority.

58Specifically, the trend volatility is time-varying even when the distribution of policy implementation
errors vπ is time invariant.
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7 Summary, Conclusions and Final Remarks699

We characterize the recursive equilibrium of a dynamic game that features two types of pur-700

poseful policymakers, a committed type which can commit and an opportunistic type which701

cannot, and private agents who are Bayesian learners about policymaker type and form702

forward-looking expectations of future policies. In the game, the committed policymaker703

strategically uses its policy plan to influence private agents’ learning and inflation expecta-704

tions, understanding that (i) private agents inflation expectations include future policy of705

an opportunistic type; and (ii) an opportunistic type’s optimal policy depends on private706

agents’ inflation expectations.707

Harnessing the insights of modern contract theory, we develop a computable recursive708

equilibrium, where the equilibrium policies of both policymaker types and the rational ex-709

pectations of private agents are shown to be functions of only three state variables, including710

an important reputation state that captures the evolution of private agents’ beliefs about711

the commitment capacity of current policymaker. Using SPF short-term inflation forecasts712

data as observables, we extract latent states of the model via a nonlinear filter based on our713

theoretical model’s dynamic system. The model-implied inflation tracks US inflation’s rise,714

fall, and stabilization between 1970 and 2005 to a surprising high degree, even though the715

observed inflation is not used by the nonlinear filter.716

Our results reveal that evolving reputation is central to understanding the interplay717

between inflation expectation and policy. In particular, without the incentives of rebuilding718

reputation, a switch to committed policy regime in 1981 cannot account for the observed719

post-1981 Volcker disinflation. Moreover, long-term inflation forecasts depend on reputation720

that evolves through Bayesian updating of inflation forecast errors. Our model implies a721

nonlinear relation between reputation and the sensitivity of long-term inflation forecast to722

forecast errors, which is supported by empirical evidence from regressions of SPF long-term723

forecast revision on nowcast forecast errors.724

Our model is deliberately stark. But it yields results that have surprised us and others.725

We believe its success in matching U.S. experience of inflation and inflation expectations726

indicates great promise to further research on leveraging this theory framework to guide how727

to manage expectations in optimal policy.728
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