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Abstract

I study a dynamic model of strategic reform decisions that potentially a¤ect

the stochastic evolution of a publicly observed economic variable. Policy makers

try to maximize their public evaluation, which follows a boundedly rational rule

for attributing observed outcomes to observed actions. Speci�cally, the public

attributes recent changes to the most recent intervention. I analyze subgame

perfect equilibrium in this model when the economic variable follows a (history-

dependent) linear growth trend with noise. Equilibrium is essentially unique and

stationary, bearing a subtle formal relation to optimal search models. In equi-

librium, policy makers tend to act during temporary crises, display risk aversion

conditional on acting, and prefer that the random shocks associated with reforms

be permanent rather than transient.

1 Introduction

Imagine that you have been appointed as the Chief of Police in a certain district. You

want the public to remember you as someone who brought down crime levels. As you

enter the role, you face a decision whether to implement a large-scale police reform.

Although you believe that the reform will lower crime in the long run, you realize that

due to short-run �uctuations, things might get worse before they get better. You are
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concerned that the good e¤ects will be noticeable only after you step down and thus

attributed to your successor, while you will take the blame for the short-run downturn.

The Chief�s predicament is shared by many expert decision makers. A surgeon ben-

e�ts when a patient attributes his recovery to an operation performed by the surgeon

himself. CEOs get credit when the company�s performance improves shortly after a

major acquisition decision. And politicians bene�t when GDP growth is perceived as

a consequence of their own economic reforms. How do such concerns a¤ect decision

makers�actions, especially when they realize that their successors will face a similar

dilemma?

To address this question, I construct a stylized dynamic model of strategic reform

choices, in which an in�nite sequence of policy makers (PMs) monitor the stochastic

evolution of an economic variable x. Each PM moves once, and chooses an action that

may a¤ect the continuation process. One action is interpreted as a �default�or �inac-

tion�, whereas all other actions are interpreted as �active reforms�or �interventions�.

The sole objective of each PM is to maximize his public evaluation. Speci�cally, PMs

would like the public to attribute good (bad) outcomes to their own (other PMs�) ac-

tions. Public evaluation takes place at all periods and each PM employs a constant

discount factor to weigh all future evaluation periods. The PM chooses to intervene

only if the discounted credit he expects to get is strictly positive.

The public�s attribution rule is a crucial component of the model. I assume that

the rule departs from conventional �rational expectations�. The motivation for this

departure is that in the class of situations I am interested in, evaluators arguably lack

the experts�degree of sophistication, and often rely on intuitive heuristics for drawing

links between actions and consequences. This is not an informational asymmetry in

the usual sense, but rather an asymmetry in the level of understanding of a stochastic

environment.

Of course, there is a variety of boundedly rational attribution rules that one could

assume. I impose the following: changes in x are always attributed to the most recent

intervention. That is, at any period t, the public considers the latest period s < t in

which a PM chose an active reform, and attributes the entire di¤erence xt � xs to the
PM who moved at period s. This rule captures a common intuition about causality:

salient, recent events are intuitively perceived to be causes of an observed outcome.

Action is more salient than inaction, and therefore more likely to be perceived as

a cause. For example, when a sports team�s performance improves shortly after its

manager has been replaced, fans tend to attribute the recovery to the replacement.

Similarly, in a bargaining situation, when one concession immediately follows another
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after a long stalemate, we tend to guess that there is a causal link between the two

concessions.1

Such intuitive causality judgments can generate systematic errors. Psychologists

(notably Kahneman and Tversky (1973)) have demonstrated that when people identify

an intuitive causal link between an observed outcome and a preceding event, they tend

to embrace it, often at the expense of sound statistical reasoning. According to Banerjee

and Du�o (2011, Ch. 3), false inferences of this kind are partly responsible for major

distortions in the demand for health care that a­ ict developing countries:

�Because most diseases that prompt visits to the doctor are self-limiting

(i.e., they will disappear no matter what), there is a good chance that

patients will feel better after a single shot of antibiotics. This naturally

encourages spurious causal associations: Even if the antibiotics did nothing

to cure the ailment, it is normal to attribute any improvement to them.

By contrast, it is not natural to attribute causal force to inaction: If a

person with the �u goes to the doctor, and the doctor does nothing, and

the patient then feels better, the patient will correctly infer that it was not

the doctor who was responsible for the cure. And rather than thanking

the doctor for his forbearance, the patient will be tempted to think that it

was lucky that everything worked out this time but that a di¤erent doctor

should be seen for future problems.�2

A similar e¤ect is at play in our model, and it distorts PMs� incentives as they

contemplate their reform strategies. In particular, when the stochastic process is mean-

reverting, PMs have an incentive to implement an active reform following a bad shock

even when the reform has no real impact, anticipating that the public will neglect

mean reversion and the intervention�s endogeneity. I refer to actions that do not a¤ect

the continuation of x and cater to the public�s boundedly rational attribution rule as

�Placebo reforms�.

Strategic considerations magnify the incentive distortions. According to the attri-

bution rule, a PM who intervenes does not get credit for developments that follow the

next intervention. However, we have just observed that the next intervention exhibits

�adverse selection�, in the sense that it tends to follow negative shocks. Therefore, the

1For psychological research on intuitive causality judgments, see Shanks et al. (1989), Sloman
(2005) and Lagnado and Speekenbrink (2010).

2This phenomenon is widespread. Goldacre (2009, pp. 38-39) argues that pressure from patients
guided by this type of inference has contributed to the growing abuse of antibiotics in the UK.
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expected credit that the PM will get for changes in x is lower than if he did not face

any successors. This �adverse selection�e¤ect is a further disincentive to act.

To illustrate this point, suppose that xt follows a deterministic cycle, independently

of the PMs�actions. Speci�cally, assume that xs = xt if and only if s� t is a multiple
of some integer L > 1. All that PMs choose is whether or not to act; they are unable to

a¤ect the evolution of x. If the PMs�discount factor is su¢ ciently close to one, subgame

perfect equilibrium has a simple structure: every player t chooses to act if and only

if xt attains the minimal level in the cycle. To see why, note �rst that player t acts

whenever xt hits the minimum, because the expected value of x at future evaluations

is by de�nition higher. Let x� be the maximal value of x for which PMs sometimes act,

and suppose that x� is above the minimum. Since PMs are arbitrarily patient, their

payo¤ is primarily determined by the value of x at the time of the next intervention.

If player t acts when xt = x�, then by the de�nition of x�, the expected change in x

that is attributed to him is not positive, contradicting the optimality of his decision.

This result crucially relies on the endogeneity of the next intervention�s timing. By

comparison, in a single-agent model, in which the PM who moves at t is the last PM to

move, all future changes are attributed to him if he intervenes. If the PM is su¢ ciently

patient, he will act whenever xt falls below the average value of x.

Naturally, the precise equilibrium implications of the model depend on the stochas-

tic process governing the evolution of x. In this paper, I assume that x follows a growth

process with a linear trend and independently distributed noise. Both the trend slope

and the noise distribution are determined by the most recent active reform decision.

Interventions should be interpreted as reforms that may a¤ect trends in areas such as

crime, education, economic growth or the environment.

In subgame perfect equilibrium, each PM intervenes if and only if the noise real-

ization drops below a unique, stationary cuto¤. When the PM intervenes, he chooses

an action that maximizes a simple, static function that exhibits risk aversion, trading

o¤ the trend slope with the riskiness of the noise distribution. When there is a unique

such action, all interventions along the (unique) equilibrium path, except possibly the

�rst one, are �Placebo reforms�. I show that this characterization is subtly related to

optimal search models.

When the noise associated with each action has a permanent component - a case

analyzed in Appendix A - the PMs�equilibrium behavior displays a taste for permanent

shocks. This e¤ect, just like the equilibrium aversion to risk, relies on the strategic

aspect of the model and disappears in the single-agent version of the model. Thus, one

merit of the model is that it traces three behavioral phenomena, which are in principle
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distinct, to the same underlying story: strategic PMs maximizing their evaluation by

a boundedly rational public. Whether this linkage exists in real-life public decision

making is a question for future research.

Related Literature

To my knowledge, this is the �rst paper to theoretically analyze public decision making

when PMs care about the way they will be evaluated by a boundedly rational audience.

It is related to a strand in the political-economics literature seeking to explain why

socially bene�cial reforms often seem to be adopted after a long delay, typically at a

time of economic crisis. Drazen and Easterly (2001) provide empirical evidence for this

common wisdom. Alesina and Drazen (1991) derive reform delay as a consequence of

a war of attrition among di¤erent factions as to which will bear the burden of reform.

Fernandez and Rodrik (1991) explain delay as a form of status quo bias resulting from

majority voting when individuals are uncertain about their bene�ts from reform. In

Cukierman and Tommasi (1998), PMs cannot credibly demonstrate the superiority of

reform to voters, because the latter are uninformed of the state of the economy and

recognize that PMs�decisions re�ect their partisan preferences. As a result, socially

desirable reforms may fail to be adopted. Orphanides (1992) explains reform delay as

a solution to an optimal stopping problem in the context of an in�ation stabilization

model. For a survey of current approaches to this problem, see Drazen (2001, pp.

403-454).

There are a few precedents for the general idea of modeling interactions with agents

who use boundedly rational attribution rules. Osborne and Rubinstein (1998) construct

a game-theoretic solution concept in which each player forms an action-consequence

link by naively extrapolating from a sample of the opponents�mixed strategies. Spiegler

(2004) analyzes a proto-bargaining game, in which a player�s tendency to explain his

opponent�s concessions as a consequence of his own recent bargaining posture arises en-

dogenously from a simplicity-based criterion for selecting equilibrium beliefs. Spiegler

(2006) models price competition in a market for a credence good, when consumers use

anecdotal reasoning to evaluate the quality of each alternative.

Finally, this paper is somewhat related to the vast literature on career concerns in

organizations and their implications for dynamic moral hazard situations (see Pren-

dergast (1999) for a survey). The distorting e¤ect of career concerns on experts�inter-

vention decisions - particularly in the case of medical decision making - was addressed

by Fong (2009), who focused on the case of a single expert facing multiple sequen-

tial choices, and formulated it as a mechanism design problem of a Bayesian rational

evaluator.
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2 A Model

An economic variable x evolves over (discrete) time, t = 0; 1; 2; :::. In each period t,

a distinct PM, referred to as player t, chooses an action a from a �nite set A, after

observing the history (x0; a0; :::; xt�1; at�1; xt), where xs and as denote the realization

of x and the action taken at period s, respectively. The action set A contains at least

two elements, including a �null action�denoted by 0, which is interpreted as inaction

or as a default. I interpret any a 6= 0 as an active reform strategy, also referred to as

an �intervention�.

The players� actions may a¤ect the evolution of x. Speci�cally, assume that xt

follows a linear growth trend with independently distributed, transient noise, such that

both the trend and the noise distribution are determined by the latest intervention.

To state this formally, we need a bit of notation. Every action a 2 A is characterized
by a trend slope �a > 0 and a continuous density function fa, which is symmetrically

distributed around zero with support [�ka; ka]. I use Fa to denote the cdf induced by
fa. For a given play path and a given period t, let s be the latest period prior to t

for which as 6= 0. If such a period s exists, de�ne bt = as, i.e. the most recent active
reform implemented prior to t. If no such period s exists, set bt = 0.

We can now formally de�ne the stochastic process. For every t > 0:

xt = xt�1 + �bt + "
t � "t�1 (1)

where for every s, "s is an independent draw from fbs . The stochastic process is

common knowledge among PMs. By the assumption that each player t fully observes

past actions and realizations of x, he also knows the realizations "t and "t�1 at the time

he makes his choice.

To complete this description into a full-�edged in�nite-horizon game with perfect

information, we need to describe the players�preferences. Along a given path of the

game, for any period t, de�ne r(t) as the earliest period r > t in which ar 6= 0. If none
exists, then r(t) =1. Player t�s payo¤ is(

(1� �)
X

s>t
�s�t�1

�
xmin[s;r(t)] � xt

�
if at 6= 0

0 if at = 0

where � 2 (0; 1) is a discount factor. Note that when � tends to one and r(t) < 1,
player t�s payo¤ from playing a 6= 0 converges to xr(t) � xt. Throughout the paper, I
take it for granted that when a PM is indi¤erent between active reform and the default,
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he goes for the latter.

The interpretation of this payo¤function is as follows. When a PM remains inactive,

all changes in x are attributed to other PMs�interventions. If, on the other hand, the

PM implements an active reform, he gets credit for the changes from that moment

until another PM implements a new reform. The discount factor captures the PM�s

horizon. When � is close to zero, the PM is motivated by short-term career concerns:

he cares about how the public will evaluate him in the short run. When � is close to

one, he cares about his �legacy�- namely, how posterity will regard his actions.

Suppose that bt 6= 0 for some period t > 0. If the PM chooses an action at 6= 0

for which (�a; fa) = (�bt ; fbt), the continuation of x will be as if he chose the default.

However, these two options are not payo¤-equivalent for the PM. In this case, we say

that the intervention at is a �Placebo reform�: it is an action with no real e¤ect on x,

which is taken solely for the purpose of claiming credit for observed changes in x.

I conclude this section by presenting two functions that will play an important role

in our analysis. For any action a, de�ne

Ra(") �
Z "

�1
Fa(z)dz (2)

for every " 2 (�1;1). I refer to R as the riskiness function associated with a. This
label is justi�ed by a well-known result, due to Rothschild and Stiglitz (1970), that

fa second-order stochastically dominates fb if and only if Rb(") � Ra(") for every ".

Two easily veri�able properties will be useful in the sequel: (i) Ra(") � " is a non-
negative-valued and strictly decreasing function; (ii) Ra(") � " � 1

2
(ka � ") for all "

(the inequality is binding at " = ka, because Ra(ka) = ka).

For any action a, de�ne

�(a; ") � �a � �Ra(") (3)

This function trades o¤ the expected trend associated with an active reform strategy

and its riskiness, according to weights determined by the PMs�discount factor. De�ne

the noise realization "� as the (unique) solution to the following equation:

max
a 6=0

�(a; "�) = (1� �)"� (4)

To see why "� is uniquely de�ned, note that the R.H.S of this equation is continuous and

strictly increasing in "�, while the L.H.S is the upper envelope of continuous, strictly de-

creasing functions, hence continuous and strictly decreasing itself. The L.H.S is higher

(lower) than the R.H.S for low (high) values of "�, such that the two functions must
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have a unique intersection. Note that if we lower the trend parameter associated with

each intervention, or subject the noise distribution associated with each intervention

to a mean-preserving spread, "� goes down.

3 Subgame Perfect Equilibrium

We are now ready for the main result of this paper: in subgame perfect equilibrium,

each player t intervenes if and only if the noise realization in period t is below the cuto¤

"�; conditional on intervening, he chooses an action a 6= 0 that maximizes �(a; "�).

Proposition 1 In subgame perfect equilibrium, each player t chooses the action 0
whenever "t � "�, and an action in argmaxa 6=0�(a; "�) whenever "t < "�.

Proof. De�ne player t�s gross payo¤ from choosing a 6= 0 to be equal to his payo¤

from this action plus "t. Let us �rst verify that the strategy described in the statement

of the result is an equilibrium strategy. Suppose that player t chooses some a 6= 0 and
that r(t) = t+ n. Then, player t�s gross payo¤ is

(1� �)
"

nX
j=1

�j�1j�a +
1X

j=n+1

�j�1(n�a + "
t+n)

#

Given that all players s > t intervene if and only if "s < "�, player t�s gross payo¤ from

choosing a 6= 0 is

(1� �)
1X
n=1

Fa("
�)(1� Fa("�))n�1

"
nX
j=1

�j�1j�a +
1X

j=n+1

�j�1

 
n�a +

R "�
�1 "fa(")d"

Fa("�)

!#

=
�a + �

R "�
�1 "fa(")d"

1� �(1� Fa("�))

Using integration by parts, we can rede�ne the riskiness function as follows:

Ra(") �
Z "

�1
("� z)fa(z)dz (5)

such that player t�s gross payo¤ from choosing a 6= 0 can be written as

�a � �Ra("�) + �Fa("�)"�
1� � + �Fa("�)
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Since "� is de�ned by (4), the �nal expression is equal to "� when a 2 argmaxa 6=0�(a; "�),
and strictly below "� when a =2 argmaxa 6=0�(a; "�). Therefore, the strategy of playing
a = 0 whenever "t � "� and an action a 6= 0 that maximizes �(a; "�) whenever "t < "�

is a best-reply for player t.

The proof of equilibrium uniqueness proceeds by establishing lower and upper

bounds on gross payo¤s in equilibrium. I then show that the two bounds coincide,

and use this to pin down the equilibria.

Step 1: A lower bound on gross payo¤s

Proof: Let H(a) denote the set of �nite histories in the subgame � that begins after

player t chooses the action a. To obtain a lower bound on player t�s gross payo¤, we

need to �nd a strategy pro�le in � that minimizes the expectation of

(1� �)
1X

s=t+1

�s�t�1 � ["min(s;r(t)) + (min(s; r(t))� t) � �a]

This is formally equivalent to the problem of �nding a stopping rule � : H(a) !
fstop; continueg - de�ned by �(h) = continue if and only if the player who moves at h
plays 0 - that solves a stationary stopping problem of searching for a low price, where

�a is the constant cost of search per period; "
s is the price encountered in period s,

drawn i:i:d according to the density function fa; and 1 � � is a constant exogenous
stopping probability.

In this well-known textbook problem (e.g., see Stokey, Lucas and Prescott (1989,

pp. 304-315), the optimal stopping rule follows a stationary cuto¤: stop in period s if

and only if "s < "�a, where "
�
a is uniquely given by the equation

�a = � �
Z "�a

�1
("�a � ")fa(")d"+ (1� �)"�a (6)

By (5), we can rewrite (6) as �(a; "�a) = (1 � �)"�a. Moreover, the gross payo¤
induced by this stopping rule is "�a. Therefore, the minimal payo¤ that player t can

secure from implementing an active reform is maxa 6=0 "�a = "
�.

Step 2: An upper bound on gross payo¤s

Proof: LetW denote the highest gross payo¤that any player t can attain in equilibrium

conditional on choosing a 6= 0. If player t+1 intervenes following some noise realization
"t+1, player t�s gross payo¤will be �a+"

t+1. By Step 1, player t+1 intervenes whenever

"t+1 < "�. If player t + 1 chooses the default, player t�s gross payo¤ is weakly below

�a+(1��)"t+1+�W . The reason is that the stream of payo¤s gathered by player t over
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the periods s > t+1 are calculated as if player t+1 chose the action a and transferred

his entire gross payo¤ - which, by de�nition, cannot exceedW - to player t. Recall that

player t+1 plays a 6= 0 if and only if his gross payo¤ exceeds the noise realization "t+1.
Therefore, if "t+1 > "�, player t�s payo¤ cannot be greater than �a+ (1� �)"t+1+ �W .
The following inequality follows:

W � sup
a 6=0

�
�a +

Z "�

�1
"fa(")d"+ (1� �)

Z 1

"�
"fa(")d"+ �(1� Fa("�))W

�
= sup

a 6=0

�
�a � �

Z 1

"�
"fa(")d"+

Z 1

�1
"fa(")d"+ �(1� Fa("�))W

�
= sup

a 6=0
f�a � �Ra("�) + �Fa("�)"� + �(1� Fa("�))Wg

� sup
a 6=0

f(1� �)"� + �Fa("�)"� + �(1� Fa("�))Wg

where the manipulation of the R.H.S on the third line makes use of the zero-mean

property of fa, and the �nal inequality on the fourth line relies on the de�nition of "�

given by (4), and the rede�nition of Ra given by (5). Rearranging this inequality, we

obtain W � "�. Thus, the upper and lower bounds on gross payo¤s coincide at "�.

Step 3: Pinning down "� and the equilibrium interventions

Proof: By the previous step, whenever player t chooses a 6= 0 in equilibrium, he

necessarily chooses an element in argmaxa 6=0 "�a, and he chooses a = 0 if and only if

"t � "�. This completes the proof.

The method of proof is to establish upper and lower bounds on players��gross�

equilibrium payo¤s (i.e., ignoring the current noise realization), and use the stationarity

of the game to show that the two bounds coincide (somewhat in the manner of basic

bargaining theory - see Osborne and Rubinstein (1994, pp. 123-125)). The lower bound

is attained via an analogy between the future PMs�(hypothetical) collective decision

problem of minimizing the current PM�s payo¤ and the textbook model of sequential

search for a low price. I elaborate on this analogy below. Note that since PMs act

whenever their gross payo¤ is above the current noise realization, the lower bound on

gross equilibrium payo¤s must also be the lowest noise realization at which future PMs

could possibly choose the default. I use this property to derive an upper bound on his

gross payo¤s. Since the upper and lower bounds coincide, the cuto¤ "� can be pinned

down.

Let us now list the main equilibrium properties.
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Timing of interventions. The equilibrium timing of interventions follows a stationary

cut-o¤ rule: each player t chooses a 6= 0 if and only if the noise realization in period t
drops below the cuto¤"�. If "� < ka, then since all noise distributions have a zero mean,

the equilibrium timing of reforms displays �adverse selection�: the noise realization is

negative on average in periods of interventions. In other words, PMs tend to implement

reforms during temporary crises. This tendency is exacerbated when the environment

becomes noisier. That is, if we subject the noise distribution associated with any action

to a mean-preserving spread, the equilibrium cuto¤ "� will drop.3

Risk attitudes. Conditional on implementing an active reform, PMs�choices display

risk aversion. They choose a reform strategy as if they maximize a function that trades

o¤ the expected trend and the riskiness of the available reform strategies.

Placebo reforms. Suppose that for every ", there is a unique action a(") that maximizes

�(a; "). In this case, subgame perfect equilibrium is unique: each player t chooses a("�)

whenever "t < "�, and a = 0 otherwise. Along the equilibrium path, the �rst PM who

intervenes changes the trend and the noise distribution from (�0; f0) to (�a("�); fa("�));

all subsequent interventions are �placebo reforms�- they do not a¤ect the evolution of

x. When argmaxa 6=0�(a; "�) is not unique, placebo reforms are a possible feature of

equilibrium behavior, but not a necessary one.

Connection to optimal stopping models

Let us explore further the search analogy that the proof of Proposition 1 relies on.

First, suppose that A = f0; 1g and take the � ! 1 limit. In equilibrium, each player

t chooses at = 1 if and only if "t < "�, where "� is uniquely de�ned by the equation

�1 = R1("
�), which can be rewritten as

�1 =

Z
"<"�

("� � ")f1(")d"

This is precisely the cuto¤ rule in a textbook optimal stopping problem, in which a

consumer, say, searches sequentially for a low price drawn from a stationary distribution

with a constant per-period search cost and no discounting. Under this interpretation,

�1 denotes the search cost, " denotes the price and "
� is the optimal cuto¤ price.

However, the analogy comes with a twist, because the meaning of the actions 0

and 1 is not stable over time. For the current player, 0 means stopping, while his

calculation of the optimal action implies that for all subsequent players, 0 means con-

3Note that if �a� > ka� , then by the property that Ra(") � ka for all a, it must be the case that
"� > ka� . The adverse selection e¤ect disappears, and PMs always intervene in equilibrium.
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tinuing. Thus, in equilibrium PMs behave as if they collectively solve a textbook

stopping problem of searching for a low price, except that their stopping decision with

respect to the optimal cuto¤ is inverted. When jAj > 2, the �inverted search�analogy
implies that each action a 6= 0 gives the consumer access to a di¤erent �search pool�
with characteristic search cost and (stationary) price distribution. The equilibrium

risk aversion displayed by PMs in our model is thus a mirror image of the preference

for high-variance price distributions exhibited by optimal behavior in the analogous,

conventional search model.

The e¤ect of a longer evaluation horizon

How is equilibrium behavior a¤ected by changes in the PMs�evaluation horizon, as

captured by the discount factor �? WhenA = f0; 1g, the equilibrium cuto¤"� decreases
with �. To see why, revisit equation (4), and suppose that "� < k1. Recall that

R1(") > " for all " < k1. Therefore, when when � goes up, "� must decrease in order for

(4) to hold. Thus, the more PMs care about �posterity�, the more reluctant to intervene

they become, and the equilibrium probability of reform goes down. The intuition

is that a longer horizon increases the weight of future PMs� intervention decisions

in the calculation of the current PM�s payo¤. Because of the adverse selection that

characterizes these future interventions, the current PM�s disincentive to act becomes

stronger. The formal link to optimal stopping models sheds more light on this result:

when a consumer searches for a low price, his cuto¤ price will decrease as he becomes

more patient.

WhenA contains more than two actions, the e¤ects of a longer horizon on the timing

of interventions and risk attitudes become more subtly intertwined, and it appears

that stronger assumptions are required to obtain clear-cut results. For example, let

A = [l; h] [ f0g, where h > l > 0, and assume that for each a 2 [l; h], Fa is uniformly
distributed over [�a;+a]. Thus, each reform strategy is identi�ed with the support of

its noise distribution. In addition, assume that �a = 
 � a for every a 2 [l; h], where

 2 (0; 1) is an exogenous constant. To characterize subgame perfect equilibrium in

this case, we need to �nd a noise realization "� such that:

max
a2[l;h]

[
a� � ("
� + a)2

4a
] = (1� �)"�

It can be shown that both "� and a("�) are decreasing in �, as long as � 6= 4
. In

particular, when � < 4
, a("�) = h and "� 2 (0; h); and when � > 4
, a("�) = l and
"� 2 (�l; 0). (When � = 4
, every a 2 [l; h] is optimal conditional on acting, and
the cuto¤ is "� = 0.) Thus, as PMs become more patient, the �rst intervention along
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the equilibrium path arrives after a longer delay, and it leads to weaker growth. The

frequency of subsequent Placebo reforms is also lower when � goes up.4

Ex-ante payo¤s for patient PMs

Consider the � ! 1 limit. Assume there is a unique action a(") that maximizes �(a; ")

for every ". Suppose that just before player t observes "t, he is asked to evaluate

his equilibrium expected payo¤. Recall from the proof of Proposition 1 that when

player t acts, his gross payo¤ is "�. Therefore, his equilibrium (net) payo¤ given "t is

max(0; "� � "t). It follows that the player�s ex-ante payo¤ isZ
max(0; "� � ")fa("�)(")d" = Ra("�)("�) = �a("�)

Thus, the player�s ex-ante expected payo¤ is equal to the trend slope that characterizes

the active reform implemented in equilibrium. This observation has interesting welfare

implications. Long-run growth is not only the criterion PMs use to evaluate their ex-

ante equilibrium payo¤s, but also a natural criterion for evaluating the public�s welfare.

Therefore, the PMs and the public would appear to have common interests. However,

recall that in equilibrium, PMs exhibit risk aversion and do not choose actions that

maximize growth. In this sense, the equilibrium outcome is ine¢ cient.

Comparison with a Non-Strategic Model

To get a deeper understanding of the strategic considerations in our model, it will be

useful to draw a comparison with a simple single-agent model, in which player 0 does

not face any successors. The PM�s payo¤ function is exactly as in the model presented

in Section 2, except that r(0) = 1 with certainty. The PM�s expected payo¤ from

taking an action a 6= 0 is �a=(1��)�"0. The PM will act if and only if "0 < ~", where ~"

is given by maxa 6=0 �a = (1� �)~". Conditional on acting, he will choose a to maximize
�a.

Compare this with the PMs�equilibrium cuto¤rule given by (4). The two equations

are nearly identical, except for the term � �Ra("), which appears in the strategic model
only. This term is crucial, as it leads to several notable di¤erences between the cuto¤

rules in the two models. First, "� < ~". In particular, when maxa2A �a � 0, ~" � 0

whereas in the strategic model the cuto¤ is bounded away below zero. The reason is

that only in the strategic model, PMs are concerned with the �adverse selection�e¤ect.

Second, the structure of noise is irrelevant for the PM�s decision in the single-agent

4Although A is not �nite in this example, Proposition 1 can be conventionally extended to cover
this case.
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model. The reason is the same: in the absence of the adverse selection e¤ect, the PM is

risk-neutral and therefore disregards the noise structure. Finally, comparative statics

with respect to � are di¤erent. In the single-agent model, a higher � leads to a higher

reform probability (because we assumed �a > 0 for all a). In the � ! 1 limit, the PM

acts with probability one. In contrast, in the strategic model, we saw that a higher

� can lead to a lower equilibrium reform probability, because it magni�es the adverse

selection e¤ect.

4 Concluding Remarks

My objective in this paper was to present a stylized model of strategic policy making

when PMs are evaluated by the public according to a boundedly rational rule for at-

tributing observed outcomes to observed actions. The model illuminates the subject

of reform delay from a new angle, and links it to other aspects of PMs�reform choice,

notably risk aversion. The model�s very simplicity immediately suggests various ex-

tensions that were not examined here. Some of them are trivial, e.g., assuming that

interventions are costly. Others involve di¤erent stochastic processes; two examples

are analyzed in Appendices A and B. Additional interesting extensions would include

multiple monitored economic variables, or heterogeneous discount rates among PMs.

In this concluding section, I brie�y discuss two criticisms of the model.

Is it possible to �fake�a reform?

Recall that when argmaxa�(a; "�) is unique, all interventions along the equilibrium

path (except possibly the �rst) are �Placebo reforms�. In particular, whenever PMs

intervene they take the same action. One could argue that if the action taken by player

t is manifestly identical to the one taken by the previous reformer, the public will not

regard it as a reform and therefore will not give player t any credit for it. One way to

avoid this criticism is to assume that every feasible action has in�nitely many �replica�

that share the same (�; f), yet are regarded as distinct by the public.

Alternatively, we can maintain the assumption that A is �nite, and modify our

model by assuming that in order for player t to get credit for an intervention, he

must choose at 6= 0; bt. This variation can generate new ine¢ ciencies. To see why,

let A = f0; 1; 2g, and assume �2 > �1, f1 � f2. In the original model, the action

that PMs choose conditional on intervening would always be 2. By comparison, under

the alternative assumption, there is a subgame perfect equilibrium with the following

structure. There are two cuto¤ points, "�1 < "�2. As long as b
t 6= 2, player t acts
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whenever "t < "�2 and chooses a
t = 2. If, on the other hand, bt = 2, player t acts

whenever "t < "�1 and chooses a
t = 1. Thus, when the status quo is the action 2, there

will be a transition to the inferior action 1 following a su¢ ciently bad shock, and the

transition back to the superior action 2 will occur with some delay.

Limitations of the attribution rule

Like any model of bounded rationality, the reasonableness of the attribution rule as-

sumed in this paper varies with the context. For example, consider the assumption

that PMs get no credit when they choose the default. This may seem reasonable when

xt evolves according to (1). In this case, default implies inertia; and one could argue

that even by rational reckoning, a PM who fails to act should not be credited with (or

blamed for) subsequent changes in x. However, for other processes, e.g., when failure

to act accelerates a deterioration, this assumption may appear implausible.

The model implicitly assumes that the public constantly pays attention to the eco-

nomic variable, such that evaluation takes place at every period. In reality, salience

of actions and outcomes in�uence public attention. For example, when a PM imple-

ments an active reform, this in itself is a salient event that attracts public attention to

the economic variable. An extreme way of capturing this salience e¤ect would be to

assume that evaluations take place only in periods s for which as 6= 0. Note, however,
that this would be equivalent to taking the � ! 1 limit in our model.5 Thus, we can

perfectly capture this salience e¤ect without abandoning our model. Heightened public

attention to an economic variable can also be triggered by sharp changes in its value.

The attribution rule assumed in this paper cannot capture this aspect. It would be

interesting to explore alternative rules that capture such wider intuitions.

A more conventional approach would be to model the PMs�public evaluation as

the result of Bayesian-rational equilibrium inference in a model with asymmetric in-

formation regarding the PMs��type�, where di¤erent types have di¤erent abilities to

in�uence the evolution of x. In such a model, the set of players consists of the PMs

and a rational �evaluator�, who observes the history and rewards each PM according

to the long-run limit of the posterior probability that his type is �good�. I �nd this a

very interesting direction for future research.

5The equivalence would fail if the PM expected no future interventions. However, this scenario
will not materialize in equilibrium, and therefore the equivalence holds de facto.
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Appendix A: Permanent Shocks
Let us extend the model of Section 2 by assuming that every action a is characterized

by an additional parameter �a 2 [0; 1], and that the process (1) is modi�ed as follows:

xt =

(
xt�1 + �bt + "

t with probability �bt

xt�1 + �bt + "
t � "t�1 with probability 1� �bt

where "s is an independent draw from fbs . Thus, �bt is the probability that the shock

in period t � 1 is permanent; and just like the trend slope and the noise distribution,
this probability is determined by the latest intervention prior to t.

I continue to assume that PMs have perfect information of the history. Thus, when

player t moves, he is informed of the history (x0; a0; :::; xt�1; at�1; xt), as well as whether

each of the shocks in periods s � t were permanent. This means that the player knows
"t and whether this shock is permanent. I analyze Markov perfect equilibrium with

respect to the state ("t; zt), where zt 2 f0; 1g and zt = 1 means that "t is a permanent
shock. I focus on Markov equilibrium not only because it is simpler and conventional

in the literature, but also because it enables a perspective into the model that escapes

the more general analysis of subgame perfect equilibrium.

When player t moves after a permanent shock, his payo¤ function is independent of

the value of "t. Moreover, it is exactly as if he moved after a transient noise realization
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"t = 0. Therefore, in Markov equilibrium, his behavior should be the same. As we

will see, a player who moves after a transient shock follows a cuto¤ rule similar to

that of the basic model. The exact expression for the cuto¤ will depend on whether

it is positive (in which case future PMs would intervene after a permanent shock) or

negative (in which case they would not).

De�ne the noise realizations "� and "�� as the (unique) solutions of the following

equations:

(1� �)"� = max
a 6=0

f�a � �[�a"� + (1� �a)Ra("�)]g

(1� �)"�� = max
a 6=0

f�a � �(1� �a)Ra("��)g

Note that if "� < 0, then "�� < "�.

Proposition 2 Markov perfect equilibrium is characterized as follows:

(i) If "� > 0, then each player t chooses 0 whenever "t � "� and zt = 0, and an action
in argmaxa 6=0f�a � �[�a"� + (1� �a)Ra("�)]g otherwise.
(ii) If "� � 0, then each player t chooses 0 whenever "t � "�� or zt = 1, and an action
in argmaxa 6=0f�a � �(1� �a)Ra("��)g otherwise.

Proof. Fix a Markov equilibrium, and let V ("t; 0) be player t�s expected discounted
equilibrium payo¤ at the state ("t; 0), conditional on choosing optimally among all

actions a 6= 0. Recall that if V ("t+1; 0) > 0, then player t + 1 intervenes at ("t+1; 0),
and therefore player t gets no credit on changes in x beyond period t+1. On the other

hand, if V ("t+1; 0) � 0, player t�s payo¤ conditional on "t+1 being a transient shock is
by de�nition weakly below xt+1�xt+�V ("t+1; 0). Then, the following inequality holds
for every "t:

V ("t; 0) � sup
a 6=0

�
�a � "t + �

�
�amin(0; V (0; 0)) + (1� �a)

Z
min(0; V ("; 0))fa(")d"

��
(7)

The expression for the integrand exploits the zero-mean property of fa. A priori,

inequality (7) need not be binding, because an action that maximizes the R.H.S is not

necessarily an action that player t+ 1 would choose at a state ("t+1; 0) conditional on

playing a 6= 0. However, note that the solution to the maximization problem on the

R.H.S is independent of "t. Therefore, any action that maximizes this problem is also

an action that player t + 1 will �nd optimal at ("t+1; 0) conditional on playing a 6= 0.
Therefore, the inequality is binding and yields a recursive functional equation. It is
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straightforward to verify that this equation meets Blackwell�s su¢ cient condition for a

contraction and therefore has a unique solution.

Let us guess a solution and show its consistency. It is clear from (7) that V ("; 0)

is decreasing in ", hence there is a noise realization �" for which V (�"; 0) = 0, such that

the player is indi¤erent between a = 0 and some optimal action conditional on a 6= 0,
denoted a�. Denote � � �a�, � � �a�, k � ka�, f � fa�.
We need to distinguish between two cases. First, assume that �" > 0, hence

min(0; V (0; 0)) = 0. Guess that for every " � �", V ("; 0) + " is equal to some con-

stant w. Since V (�"; 0) = 0, w = �". Then, we can rewrite (7) at " = �" as follows,

exploiting the fact that the expectation of " is zero, as well as the observation that

V ("; 0) is decreasing in ":

�" = �+ �(1� �)
Z k

�"

[V ("; 0) + "� "]f(")d"

= �+ �(1� �)
Z k

�"

[�"� "]f(")d"

= �+ �(1� �)
�
(1� F (�"))�"�

Z k

�"

"f(")d"

�
= �+ �(1� �)

�
(1� F (�"))�"+

Z �"

�k
"f(")d"

�
Rearranging and plugging in (5), we obtain:

(1� �)�" = �� �[� � �"+ (1� �)R(�")]

hence, �" = "�. Since by assumption "� > 0, V (0; 0) > 0, hence the guess that players

intervene after a permanent shock is consistent. To obtain the actions that players

choose conditional on intervening, plug the characterization of �" we have obtained into

(7). We have thus proved part (i) of the proposition.

The second case is where "� � 0, such that min(0; V (0; 0)) = V (0; 0). Using the

same reasoning as in the �rst case, we obtain part (ii) of the proposition. In particular,

since "�� � "�, players choose a = 0 at the state (0; 0), hence the guess that players

choose a = 0 after a permanent shock is consistent with the constructed equilibrium.

It follows that in equilibrium, all PMs display a preference for reform strategies

that are associated with permanent shocks. In particular, if two interventions have

the same � and f , PMs will prefer the one with the higher �. Moreover, it is evident

from the PMs�equilibrium choices conditional on intervening that PMs become less
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risk averse when they choose actions with a higher �. The intuition is that the adverse

selection e¤ect that lies behind the equilibrium risk aversion arises from the mean-

reverting aspect of the process governing xt, and therefore diminishes when this aspect

is attenuated.

Note that the precise way in which the probability of permanent shocks a¤ects a

PM�s trade-o¤ between risk and return depends on whether he expects his successors

to intervene after a transient null shock - or, equivalently, after a permanent shock.

This in turn a¤ects the precise cuto¤ noise realization that determines the timing of

interventions. However, the qualitative e¤ect of permanent shocks, as described in the

previous paragraph, is independent of this distinction.

Appendix B: Pure Placebo Reforms under General Processes
Let us examine a speci�cation of the model, in which x evolves according to an arbitrary

�nite-state Markov process, and PMs are unable to a¤ect its course. Therefore, any

intervention is by de�nition a Placebo reform. This is a stochastic generalization of

the example given in the Introduction. Subgame perfect equilibrium in this case has a

simple structure that illuminates the strategic considerations in our model.

Formally, assume that for every t > 0, xt = xt�1 + dt, where the initial condition

is x0 = 0, and dt is governed by the following stochastic process. Let Q be a �nite set

of states, where qt 2 Q denotes the state of the process at time t. The set of feasible

actions is A = f0; 1g for all players. Let d(q) represent the change in the value of the
economic variable when the process is in the state q, i.e., dt = d(qt). Let �(qt+1 j qt) be
the probability that the process switches to qt+1 in period t + 1 conditional on being

in qt in period t.

Proposition 3 In subgame perfect equilibrium, each player t chooses a = 1 and earns
a payo¤ of V (qt) if and only if V (qt) > 0, where V is uniquely determined by the

following recursive equation:

V (q) =
X
q0

[d(q0) + � �min(0; V (q0))] � �(q0 j q) (8)

Proof. Fix an equilibrium strategy pro�le �. Because xt is governed by a Markov

process and game histories are fully observed by players, it is legitimate to write

a �nite history at which player t moves as a sequence of actions and states h =

(q0; a0; q1; a1; :::; at�1; qt). Let q(h) be the state of the process at the history h, and

20



let V �(h j �) be the expected payo¤ that player t attains if he chooses a = 1. Note

that his equilibrium payo¤ is by de�nition

U(h j �) = max(0; V �(h j �)) (9)

because he can guarantee a payo¤ of zero by choosing the default. Observe that for

every two periods s > t, xs � xt = (xs � xt+1) + d(qt+1). By de�nition, r(t) = t + 1 if
and only if player t+ 1 plays a = 1. Therefore, we can write V � recursively as follows:

V �(h j �) =
X
q0

[d(q0) + � �min(0; V �((h; 1; q0) j �))] � �(q0 j q(h)) (10)

This equation is a contraction, and therefore has a unique solution. Furthermore,

because periodic payo¤s are only a function of q, the solution is measurable with respect

to Q, and thus given by (8). Combining it with (9), we complete the proof.

The recursive function de�ned by (8) captures the essence of the PMs�strategic

considerations in a pure placebo-reform setting. When player t chooses to intervene,

he takes into account the future changes in the value of x, but he is concerned that

a future PM will act and thus expropriate credit for subsequent changes in the value

of x. This future PM will choose to act only if it is pro�table to him, i.e., only if the

value of V at the time he moves is positive. If this value is negative, the future PM

will prefer to be inactive, such that player t will continue to get credit for changes in

the value of x.

The inverted search analogy, presented in Section 3 in the context of stationary

growth processes, is made transparent by Equation (8). From player t�s perspective,

future players behave as if they collectively solve a Markovian minimization problem.

However, his own action selects the maximum, rather than minimum, between 0 and

V (qt).

This equilibrium characterization is applicable to situations in which one PM con-

fronts an irreversible reform decision, anticipating the future placebo reforms motivated

by his successors�career concerns. Formally, suppose that player 0 could irreversibly -

and invisibly, as far as the public is concerned - select a stochastic process (Q; q0; d; �)

just before he chooses an action a 2 f0; 1g. Then, this PM would select the process

that generates the highest V (q0) in equilibrium (as long as this value is positive), rather

than the process that maximizes the expected discounted value of x.
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