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Abstract

We analyze a model of transgression and impeachment between a President
and a Congress, where the circumstances determining whether the Congress will
impeach a transgressing President become known only after the President has
transgressed. We show a general difficulty in deterring such transgression: con-
stant deterrence leads to a lack of new knowledge about the underlying circum-
stances, which evolve path-dependently and stochastically, making the threat of
impeachment increasingly similar to a 50/50 coin toss over time. Forever de-
terrence is thus impossible whenever the President’s gain from transgression is
greater than the punishment from impeachment, however slightly. Stochastic cy-
cles between deterrence and transgression may thus appear, with each transgres-
sion becoming a critical juncture predictive of future dynamics. For a Congress
of many members, as time goes by with constant deterrence, any super-majority
rule for conviction may almost surely acquit any transgressing President.
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1 Introduction
Given the often grave consequences incurred by the highest crimes, i.e., misconduct or
transgression of the most senior government officials against law or political norms, it
is natural for society to be concerned with deterrence of such crimes (e.g., Huq, 2018;
Tribe and Matz, 2018). On deterrence, economists have long understood that it relies
on credible threats to punish (e.g., Schelling, 1960; Becker, 1968; Tirole, 1988; Powell,
1990; Myerson, 2019). In the context of the highest crimes, such threats are often
provided through a political or highly politicized process, such as electoral accountabil-
ity, an impeachment proceeding, or potential rebellion of significant stakeholders (e.g.,
Madison, 1845, p. 528; Baumgartner and Kada, 2003; Myerson, 2008; Ohnesorge, 2020;
Ginsburg et al., 2021; Monaghan et al., 2024). Regardless of the exact form of such
deterrence, a difficulty may arise, exactly when the deterrence has been constantly suc-
cessful: now that there have been no recent cases of such crimes, how could the threat
to punish remain credible?

In this paper, in a simple model, we formalize this difficulty, analyze its theoretical
foundation, and explore its implications for institutional dynamics and design. Not
losing generality, the model is a stylized game of transgression of a President (P) and
impeachment by the Congress (C). In each period, P will choose whether to transgress
for a gain, followed by C choosing whether to punish P by impeaching him, whereas C’s
incentive to impeach, i.e., the state of the world, follows a potentially stochastic process.
This reading of impeachment as punishment follows the literature on constitutional law,
where to punish is viewed as a critical component in the purpose of impeachment (e.g.,
Tribe and Matz, 2018; Crespo, 2019).

The novel feature of our model is that the current state of the world is known
to the players once and only once P transgresses in the current period. This feature
follows the observation made in the literature of comparative and constitutional law,
that whether a high crime will be punished is primarily a political, rather than a legal
question, even when supposedly apolitical experts, such as prosecutors and judges, are
involved, and the answer to the question often depends on the exact circumstances –
political, social, economic, moral, etc. – at the time (e.g., Baumgartner and Kada,
2003; Tribe and Matz, 2018; Crespo, 2019; Ohnesorge, 2020; Ginsburg et al., 2021;
Bowman, 2024; Monaghan et al., 2024). The general incompleteness of constitutional
law on high crimes does not help much in clarifying the situation ex ante, either (e.g.,
Story, 1833; Huq, 2018; Tribe and Matz, 2018; Congressional Research Service, 2023;
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Bowman, 2024). As a result, our knowledge about these exact circumstances at each
time is generally limited ex ante, and many of them would become known only after
the high crime has happened. We thus have to estimate ex ante whether a high crime
would be punished based on what has happened before, i.e., the circumstances of the
past cases of such crimes. So do the players in our model.

In this setting, we show that, whenever the gain from transgression for P is greater
than the punishment from impeachment, it is always possible, depending on the nature
of the stochastic process of the state of the world, for a particular phenomenon to
emerge in equilibrium: constant deterrence of transgression over time will cause P to
transgress eventually. The difficulty in deterring the highest crimes is thus formalized.

Further analysis reveals the theoretical foundation of this difficulty. We show
that this difficulty arises only when the state of the world evolves path-dependently
and stochastically, rather than path-independently or deterministically, and when the
transgressions in focus are high crimes, instead of low, petty, ordinary crimes. This
is because, it is only when the focal transgressions are high crimes that constant de-
terrence will generate a lack of new knowledge about the state of the world, since one
has nowhere else to learn from when the transgressions are constantly deterred. It is
also only when the world is path-dependent and uncertain that the effect of this lack
of new knowledge will accumulate over time, making the past cases of transgressions
increasingly irrelevant in estimating the current state of the world. This causes P to
see whether he will be impeached for transgressing increasingly as a 50/50 coin toss, so
he will eventually transgress at a time when the threat to punish becomes sufficiently
uncredible, even if the gain from transgression is only slightly greater than the punish-
ment. In this sense, the formalized difficulty in deterring the highest crimes is founded
upon an intrinsic epistemic trap in constant deterrence of such crimes, which, only in a
path-dependent yet uncertain world, will become increasingly consequential over time
with constant deterrence.

Given that assuming a path-dependent yet uncertain world is not too wild (e.g.,
Callander and Martin, 2017, p. 13–15), focusing on high crimes in this setting delivers
a few implications on institutional design and dynamics of institutional performance.
First, because of the epistemic trap under constant deterrence of high crimes, between
the threat to punish and the severity of punishment, the former is not always credible,
and deterrence must thus rely on the latter. Indeed, in the limit over time with constant
deterrence, any punishment greater than the potential gain would be able to deter P
from transgressing. It is thus possible for transgression to be forever deterred, but only
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when institutional arrangements are made to ensure the punishment for committing a
high crime to be greater than the potential gain.

Second, since constant deterrence, at least for a limited period of time, can appear
regardless of the institutional arrangements that may make the punishment greater
or smaller than the gain from transgression, and since no new knowledge about the
underlying state of the world is revealed under constant deterrence, observing only a
still ongoing period of constant deterrence cannot reveal whether the current institu-
tion would allow the constant deterrence to last forever. In this sense, anyone outside
the transgression-impeachment game, say a social scientist, political journalist, or con-
cerned citizen, would not be able to learn much about the institution from an ongoing
period of constant deterrence, and would thus have to wait for another time when the
institution is under stress, i.e., when another transgression happens.

Third, given any punishment smaller than the potential gain from transgression,
because the world is path-dependent, when transgression eventually happens, the reve-
lation of the state of the world will be critical in determining the institutional dynamics
that follows. A great current incentive for C to impeach P will deter transgression for
a potentially lengthy period. A not-so-great current incentive for impeachment, on the
contrary, can leave the threat to punish in the near future quite uncredible, leading
to consecutive transgressions in potentially many periods to come. Therefore, stochas-
tic cycles between constant deterrence and consecutive transgressions may appear, and
each time when transgression happens – especially the time of the first transgression af-
ter a long period of constant deterrence – can be viewed as a critical juncture indicative
of future institutional performance.

Finally, if C consists of multiple members, with their incentives to punish a trans-
gressing P being path-dependent, uncertain, and mutually independent, and if the cur-
rent state of these incentives will become known still once and only once P transgresses,
then, as time goes by with constant success, the probability for each Congress member
to vote to convict a transgressing P will converge to one-half. Therefore, in this limit,
if C consists of many members, any super-majority rule will almost surely acquit any
transgressing P, making the threat to punish hardly credible ex ante, regardless of the
relative size of the transgression gain and punishment. A minority rule, on the other
hand, will almost surely convict any transgressing P, so that forever deterrence would
become possible, even when the transgression gain is greater than the punishment.
Therefore, by adjusting the voting rule for conviction in impeachment, an institutional
designer may make use of the epistemic trap in constant deterrence of high crimes to
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achieve forever deterrence.
The economics literature on deterrence of crimes has primarily focused on ordinary

crimes, and has shown theoretically and empirically that such crimes are more respon-
sive to certainty of apprehension than to severity of punishment (e.g., survey by Chalfin
and McCrary, 2017). We suggest that high crimes are fundamentally different, since
there are few alternative settings where the underlying circumstances of such crimes
can be learned. As a result, constant deterrence can eventually make the deterrence
uncredible, and one may have to rely on severe punishment in deterring high crimes.

On high crimes, a thread of literature in political economy has focused on institutions
that deter abuse of power, mainly through facilitating a coordinated threat to punish
such abuse (e.g., Przeworski, 2006; Weingast, 1997; Myerson, 2008; Fearon, 2011; Svolik,
2012). We show that this approach, and any approach that focus on making a credible
threat, may be weakened by their own success, because of the epistemic trap associated
with constant deterrence of high crimes. Institutions that make use of this epistemic
trap, such as severe punishment and minority rule for conviction in impeachment, may
thus deserve more attention in institutional design.

Recent history has shown that long-established, advanced democracies are not ex-
empt from the highest crimes and, in particular, transgressions of democratic institu-
tions and norms by the head of the government (e.g., Bowman, 2024). This obser-
vation is at odds with the conventional wisdom that long, successful experience with
democratic governance should foster and even immunize democracy against such trans-
gressions (e.g., Przeworski, 2006; Fearon, 2011; Bidner and Francois, 2013; Besley and
Persson, 2019; Acemoğlu and Robinson, 2022; Acemoğlu et al., Forthcoming). Rec-
onciling the literature with the observation, we show that constant deterrence of such
transgressions can become its own enemy. Unlike most of the literature on democratic
backsliding and executive transgressions (e.g., survey by Grillo et al., 2024), our result
does not depend on any bounded rationality or informational disadvantages on the side
of the custodian of democracy, i.e., the Congress in our model, but originates only from
the high-crime nature of such transgressions and the political nature of its punishment.1

In the most general sense, our paper also contributes to the economics literature
on the consequences of knowledge deficiency, which has focused on implications of
exogenous lacks of knowledge on managing central planning, catastrophic risks, and

1For examples of the literature on democratic backsliding, see Acemoğlu et al. (2013), Howell and
Wolton (2018), Svolik (2020), Chiopris et al. (2021), Matějka and Tabellini (2021), Miller (2021), Grillo
and Prato (2023), Luo and Przeworski (2023), and Gratton and Lee (2024).
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power relations (von Hayek, 1945; Weitzman, 1974, 2009, 2011; Stern, 2013; Huang
et al., 2017; Conte and Kelly, 2021; Li et al., 2022). In our setting, new knowledge about
the world can be endogenously hidden by a desirable outcome, i.e., successful deterrence.
As a result, information about the key institution, i.e., whether the punishment for
transgression is greater than the potential gain, cannot be revealed by an ongoing
period of desirable outcomes, i.e., constant deterrence. This suggests a limit upon
institutional learning where new knowledge can be generated only in a narrow set of
contexts, for example, the deterrence of the highest crimes.

This paper is unfolded as follows. Section 2 presents the baseline setup of the
model. Section 3 analyzes the model, formalizes the difficulty in deterring high crimes,
and delivers the implications, except for the one about voting rules for conviction in
impeachment, which is delivered in Section 4 by incorporating multiple members to the
Congress. Proof of results and additional results for robustness of the main results are
gathered in Appendix.

2 Model

President (P)

P gets 0
C gets 0

Comply

Nature

Congress (C)

P gets a > 0
C gets v − wt

Not impeach

P gets −c < 0
C gets v

Impeach

Reveals wt

Transgress

Players know time, s < t, and state of the world, ws, at last transgression.

Figure 1: Deterrence of high crimes, period t
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Consider that in each period t there are a President (P) and a Congress (C), and a
game between them as in Figure 1. P first chooses whether to act in a way complying
with or transgressing the law and norms about the presidency. If P chooses to comply,
then both P and C will receive a zero payoff as default, and the period will end there
and transition to period t+ 1.

If P chooses to transgress instead, then C will later have a chance to decide whether
to punish P by impeachment. If C indeed chooses to impeach P, then P will pay an
exogenous cost c > 0, while C will receive an exogenous payoff of v, and the period will
end there and transition to period t+ 1.

If C instead chooses not to impeach P, then P will receive an exogenous, positive gain
a > 0 from transgression, while C will receive v−wt, where wt denotes the net incentive
for C to impeach P for transgression, and the period will end there and transition to
period t + 1. Here we let wt carry a subscript, t, and we interpret it as the state of
the world. This approach follows the observation in the literature of comparative and
constitutional law: impeachment is an ultimately political solution to a kind of political
crisis in which, because of the focal high crimes, popular confidence in the incumbent
or the maintenance of constitutional governance is in danger; whether impeachment
will happen and how it will works out thus depend on the exact circumstances at the
time, be them political, social, economic, or moral (e.g., Baumgartner and Kada, 2003;
Tribe and Matz, 2018; Crespo, 2019; Ohnesorge, 2020; Ginsburg et al., 2021; Bowman,
2024; Monaghan et al., 2024).

State of the world, conditional revelation. This dependence on the exact cir-
cumstances at the time of a high crime suggests that social knowledge about these
circumstances should be generally limited before the high crime is committed. In ad-
dition, since the nature of constitutional law is not concerned with being specific, but
general, adaptable, and flexible, such law is often incomplete about the subject of high
crimes, and thus does not help much in predicting how a high crime will be dealt with
in reality (e.g., Story, 1833, p. 287; Huq, 2018, p. 1515; Tribe and Matz, 2018, p.
45; Bowman, 2024, p. 99).2 As a result, one today has to estimate ex ante whether

2On the general incompleteness of law, see, for example, Landes and Posner (1975) and Pistor and
Xu (2003); on the theoretical arguments for constitutional law to be relatively silent on high crimes,
see, for example, Huq (2018) and Crespo (2019). A prime example here would be Section 4 of Article II
of the United States Constitution, which reads and only reads: “[t]he President, Vice President and all
civil Officers of the United States, shall be removed from Office on Impeachment for, and Conviction
of, Treason, Bribery, or other high Crimes and Misdemeanors.” The meaning of this “catchall phrase,”
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and how a transgression will be punished, and, when doing so, she has to rely on her
understanding of the circumstances, not merely the judicial decisions, if any, around
the past cases of transgressions (e.g., Tribe and Matz, 2018; Congressional Research
Service, 2023, p. 839; Bowman, 2024).

Considering this, here comes the key feature of our model, which we call the con-
ditional revelation of the state of the world: as in Figure 1, at the beginning of period
t, the players do not know the exact value of the state of the world, wt; instead, if and
only if P chooses to transgress, then nature will reveal the value of wt to them, right
before C chooses whether to impeach P. Coming back to the beginning of period t,
what the players do know is the last period when a transgression happened before now,
denoted by s < t, and the state of the world, i.e., the circumstances at that time, ws.

High vs. low crimes. We see this conditional revelation as the key difference be-
tween high crimes, as modeled here, and low, petty crimes, for which the players would
always have abundant knowledge about the state of the world ex ante. This is because,
for low crimes, there are many everyday settings, in addition to the setting where P
is holding a high office, for one to learn about the state of the world relevant to these
crimes. In reality, wt may well contain a component that is known by the players at
the beginning of period t. We can thus interpret that component as a “low-crime”
component. In Section 3, we discuss the dynamics of transgression and impeachment
when low crimes are in focus.

State of the world, evolution. Given that information, how the state of the world
has been evolving will be important in the players’ estimation of wt at the beginning
of period t. We assume that

wt = ρwt−1 + ϵt, where 0 ≤ ρ ≤ 1, and ϵt ∼ N (0, σ2), i.i.d., with σ ≥ 0. (1)

Here 0 ≤ ρ ≤ 1 guarantees that the influence of historical shocks on the present does not
increase over time; without losing intuition, these shocks, which are unknown ex ante,
are also simplified to follow a normal distribution, which is independent and identically

“high Crimes and Misdemeanors,” is hereby “not defined in the Constitution or in statute,” such that
we are “left with an area of considerable vagueness” (Black and Bobbitt, 2018, p. 26; Congressional
Research Service, 2023, p. 839). For the literature on the meaning and historical background of the
term “high Crimes and Misdemeanors,” see, for example, Tribe (1998), Black and Bobbitt (2018),
Tribe and Matz (2018), Congressional Research Service (2023), and Bowman (2024).
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distributed, with mean zero.
Note that this approach to modeling how the world evolves is sufficiently general to

cover various world views along two dimensions:

• 0 < ρ ≤ 1 would indicate path-dependence, which may arise for legal, social,
political, economic, or historical reasons and may well be endogenous and micro-
founded, whereas ρ = 0 would indicate path-independence;

• σ = 0 would represent a deterministic world, whereas σ > 0 would allow the
world to be uncertain, while the uncertainty may, again, arise for various reasons
and be micro-founded.

It thus allows us to analyze the role of how the world evolves in deterring high crimes.

Complete the setup. We assume that the players are myopic, i.e., they care only
about their payoffs within each period, not looking beyond the current period. This
is justifiable if we interpret each period in our model as the finite term of office of the
players. In Appendix B, we show that our main results are robust with respect to the
players being infinitely forward-looking, when symmetric, pure-strategy Markov-perfect
equilibria are considered, where “symmetric” means all Ps adopting the same strategy.

We will use backward induction to solve the model. For simplicity while not losing
intuition, we assume that C will not impeach P if indifferent between impeaching and
not impeaching; P will comply if indifferent between transgressing and complying.

3 Solution and Implied Dynamics
We now solve the game at period t. In case that P does transgress, C will impeach P
if and only if wt > 0. Given that, P’s estimate of the probability of punishment is thus
P[wt > 0 | ws, s]. He will thus transgress in the first place if and only if

a · (1−P [wt > 0 | ws, s])− c ·P[wt > 0 | ws, s] > 0. (2)

We have thus solved the game at period t:

Proposition 1 (Solution to period t). At period t, P will transgress if and only if the
threat to punish is sufficiently uncredible, i.e.,

P[wt > 0 | ws, s] <
a

a+ c
; (3)
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when P transgresses, C will impeach P if and only if wt > 0.

To understand the dynamics of transgression and impeachment, we need to examine
how this conditional probability of punishment, P[wt > 0 | ws, s], depends on t− s and
ws, i.e., how distant the last transgression has been in time and the revealed state of
the world at that time, relative to the critical threshold, a/(a + c). To do that, note
that, given how the world evolves, P sees that

wt = ρwt−1 + ϵt = ρt−sws +
t∑

τ=s+1

ρt−τ ϵτ . (4)

Since all ϵτ s are independent, identically distributed, and follow N (0, σ2), P sees that

(wt | ws, s) ∼ N

(
ρt−sws,

t∑
τ=s+1

ρt−τ · σ2

)
. (5)

Different ways of how the world evolves, i.e., different values of ρ and σ, would thus
render different estimates of the conditional distribution, (wt | ws, s), and, therefore, of
the conditional probability of punishment, P[wt > 0 | ws, s].

Path-dependent, uncertain world. We first consider a path-dependent, uncertain
world, i.e., 0 < ρ ≤ 1 and σ > 0; we will discuss alternatives below. Given that, the
conditional distribution of the state of the world is

(wt | ws, s) ∼

N
(
ρt−sws,

1−ρt−s

1−ρ
σ2
)

if ρ ∈ (0, 1),

N (ws, (t− s)σ2) if ρ = 1.
(6)

This implies that the conditional probability of punishment is

P[wt > 0 | ws, s] =


Φ

(
ρt−sws

σ·
√

1−ρt−s

1−ρ

)
if ρ ∈ (0, 1),

Φ
(

ws

σ
√
t−s

)
if ρ = 1,

(7)

where Φ(·) is the cumulative distribution function of the standard normal distribution.
We can thus observe the following properties of this conditional probability:

Lemma 1 (Credibility of threat to punish). In any path-dependent, uncertain world,
it would be more likely than not for C to impeach a transgressing P, if and only if C
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impeached P at the last transgression, but, as time goes by with constant deterrence,
the threat to punish will look increasingly similar to a 50/50 coin toss. Mathematically,
given any ρ ∈ (0, 1] and σ > 0, for any t > s,

• if ws ≤ 0, then P[wt > 0 | ws, s] ≤ 0.5, is increasing in t − s, and converges to
0.5 as t− s increases;

• if ws > 0, then P[wt > 0 | ws, s] > 0.5, is decreasing in t − s, and converges to
0.5 as t− s increases.

The intuition of Lemma 1 is as follows. First, why does whether C impeached P at
the last transgression, i.e., whether ws > 0, indicate whether it would be more likely
than not for C to impeach a transgressing P now? This is because, since the world is
path-dependent and no new empirical knowledge has been revealed about the state of
the world since the last transgression, any current estimate of the current state of the
world has to be centered around the last revealed state, adjusted with the degree of
path-dependence, i.e., ws in the case of ρ = 1, and ρt−sws in the case of ρ ∈ (0, 1).

Second, why is the monotonic convergence to a 50/50 coin toss? In the case of
ρ ∈ (0, 1), this is because the influence of historical shocks dwindles over time, which
is set mechanically by a factor of ρ ∈ (0, 1). As time goes by with constant deterrence,
because of the conditional revelation of the state of the world, no new information about
the state of the world has been revealed. The conditional distribution of the current
state of the world would thus converge to a normal distribution with mean zero and a
finite variance, i.e.,

(wt | ws, s)
d−→ N

(
0,

σ2

1− ρ

)
as t− s → ∞, if ρ ∈ (0, 1). (8)

This makes impeachment look closer and closer to a 50/50 coin toss.
In the case of ρ = 1, on the contrary, the influence of historical shocks would remain

constant, but its relevance would be dwindling, still, even without any mechanical
depreciation of the influence of historical shocks or forgetfulness of players, i.e., ρ = 1.
This is because, without new revelation, the uncertainty in the evolution of the world
would pile up over time and is not bounded from above. The conditional distribution
of the state of the world would thus converge to a normal distribution with an infinite
variance, i.e.,

(wt | ws, s)
d−→ N (ws,∞) as t− s → ∞, if ρ = 1. (9)
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This makes impeachment look closer and closer to a 50/50 coin toss, too.
Lemma 1 implies that, to fully characterize the dynamics of impeachment and trans-

gression in a path-dependent, stochastic world, we need to compare the critical thresh-
old for the conditional probability of punishment, a/(a + c), with the limit of this
conditional probability under constant deterrence, which is one-half. We observe the
following lemma:

Lemma 2 (50/50 coin toss). A threat to punish that is equivalent to a 50/50 coin toss
will not be able to deter P from transgressing, if and only if the potential gain from
transgression is greater than the punishment from impeachment. Mathematically,

0.5 <
a

a+ c
if and only if a > c. (10)

The intuition of Lemma 2 is straightforward. If P considers the threat to punish
to be equivalent to a 50/50 coin toss, then he will simply compare the gain from
transgression with the punishment, and will transgress if and only if it is greater.

Lemma 2 implies that we need to separate two cases, i.e., whether the potential
gain from transgression is greater than the punishment or not.

3.1 Transgression Gain Greater than Punishment

We first focus on the case where the gain is greater, however slightly, i.e., a > c. Lemmas
1 and 2 imply the following result:

Proposition 2 (The difficulty in deterring high crimes). Given any ρ ∈ (0, 1], σ > 0,
and a > c,

1. if ws ≤ 0, then C will not impeach P at period s, and P will transgress at period
s+ 1;

2. if 0 < ws < w̄, where w̄ ≡ (σ/ρ) · Φ−1 (a/(a+ c)) > 0, with Φ−1(·) being the
inverse cumulative distribution function of the standard normal distribution, then
C will impeach P at period s, but P will still transgress at period s+ 1;

3. if ws ≥ w̄, then C will impeach P at period s, and there will always exist a period
T ∈ [s + 2,∞), such that P will not transgress from period s + 1 to T − 1, but
will transgress at period T .
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In this sense, in any path-dependent, uncertain world, given any transgression gain
greater than the punishment, transgression cannot be forever deterred.

We prove Proposition 2 in Appendix A.1. The intuition is as follows. Claim 1 is
simply an application of Lemma 1 to any period right after an unpunished transgression.
About Claim 2, having the last transgression punished, i.e., ws > 0, may not be enough
to deter transgression in the following period, since, by Lemma 1, the credibility of
the threat to punish may drop too much even in just one period. Therefore, the last
revealed state of the world has to be sufficiently against transgression, i.e., ws ≥ w̄, to
deter another transgression right after the last transgression.

About Claim 3, Lemma 1 implies that as time goes by with constant deterrence,
the threat to punish will look closer and closer to a 50/50 coin toss, whereas Lemma
2 suggests a 50/50 coin toss will not be able to deter transgression, as long as the
potential gain from transgression is greater than the punishment. Therefore, there
must exist a period when the threat to punish will eventually become too uncredible
to deter transgression.

The difficulty, formalized. Proposition 2 formalizes the difficulty in deterring high
crimes: as long as the world is path-dependent yet uncertain, for any potential gain
from transgression that is greater, however slightly, than the punishment, constant
deterrence would make the threat to punish increasingly as uncredible as a 50/50 coin
toss, eventually failing to deter, and making thus forever deterrence impossible.

Discussion: Alternative world views. A closer look at the other world views
would help us better understand the theoretical foundation of this difficulty. Having
a path-independent world corresponds to the case of ρ = 0. In this case, the current
state of the world at each period is independent of past states of the world, i.e.,

wt = ϵt ∼ N
(
0, σ2

)
, i.i.d., with σ ≥ 0. (11)

Its conditional distribution and the conditional probability of punishment are thus
independent of the state of the world at the last transgression, i.e.,

(wt | ws, s) ∼ N
(
0, σ2

)
, with σ ≥ 0, (12)
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and thus

P[wt > 0 | ws, s] =

0.5 if σ > 0,

0 if σ = 0.
(13)

P will thus always transgress, or always not transgress, in each period, independent of
the last revelation and how distant it has been in history. The difficulty formalized in
Proposition 2 thus does not exist.

Having a deterministic world corresponds to the case of σ = 0. In this case, the
current state of the world at each period follows a deterministic process,

wt = ρwt−1 = ρ2wt−2 + ρϵt−1 = · · · = ρt−sws, where 0 ≤ ρ ≤ 1. (14)

This implies that the revelation of the state of the world at the last transgression can
perfectly indicate the current state, i.e., wt > 0 if and only if ws > 0. Therefore,
once a transgression is punished, at each future period, P will understand that any
transgression will be punished, so will not transgress. It is thus possible to forever
deter transgression, and the difficulty formalized in Proposition 2 does not exist, either.

Discussion: Low crimes. We have shown that, in Proposition 2, it is because the
world is path-dependent yet uncertain that lack of new knowledge, brought by constant
deterrence, would become increasingly consequential in estimating the current state of
the world. What is the role of high crimes, i.e., what would happen if the transgression
in focus were a low, petty crime?

Figure 2 shows the structure of the game if the focal transgression were a low crime.
Compared with Figure 1, as discussed in Section 2, the only difference is here the
players know wt at the beginning of period t, without the conditional revelation. By
backward induction, if and only if wt ≤ 0, C will not punish any transgression and
P will transgress. Conditional on the current state of the world, wt, which is part of
common knowledge at the beginning of each period t, P’s decision is thus independent
of the history of transgression and impeachment. Therefore, the difficulty formalized
in Proposition 2 would not exist.

Summary. We have thus formalized in Proposition 2 the difficulty in deterring high
crimes. We have also established that this difficulty comes from a combination of 1)
a lack of new knowledge about the world, which is caused by constant deterrence, and
the world being 2) path-dependent yet 3) uncertain. It is because high crimes are in
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President (P)

P gets 0
C gets 0

Comply

Congress (C)

P gets a > 0
C gets v − wt

Not impeach

P gets −c < 0
C gets v

Impeach

Transgress

Players know current state of the world, wt.

Figure 2: Deterrence of low crimes, period t

focus that constant deterrence would imply a lack of new empirical knowledge about
the world. It is because the world is uncertain that this lack of new knowledge would be
consequential in estimating the current state of the world and thus the probability of
punishment. It is because the world is path-dependent that this lack of new knowledge
would become increasingly consequential, such that constant deterrence would eventu-
ally cause the threat to punish to become too uncredible to deter the high crimes.

Numerical illustration. Some visualization may help to illustrate the dynamics
described in Proposition 2. Figure 3 plots the typical dynamics by simulating a series
of 500 periods. In this simulation, the initial revelation of the state of the world w1 is set
exogenously to be sufficiently against transgression, i.e., w1 ≥ w̄ > 0, so that P does not
transgress at period 2. Starting from there, consistent with Lemma 1, the conditional
probability of punishment declines over time with constant deterrence. Consistent
with Proposition 2, it is at period 88 that the threat to punish eventually becomes
too uncredible to deter transgression, i.e., P[w88 | w1, 1] < a/(a + c). Right at this
transgression, the revealed state of the world turns out to be so against transgression,
i.e., w88 ≥ w̄, that no transgression happens for another lengthy period, but, consistent
with Lemma 1, again, the conditional probability of punishment keeps declining over
time as a result of constant deterrence.

Consistent with Proposition 2, it is at period 180 that the threat to punish eventually
becomes too uncredible, again, to deter transgression. At this moment, the revealed
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state of the world turns out to be too low even for C to impeach P, i.e., w180 ≤ 0.
Consistent with Proposition 2, this leads to another transgression right at period 181,
and the revealed state of the world then still prevents C from impeaching P. This leads
to another transgression at period 182. The same keeps happening at each period, until
period 349.

From period 349 onward is a phase of frequent transgressions. There are a few
periods, for example, period 378, when the transgressing P is impeached, but the reve-
lation of the state of the world is not able to generate consolidated constant deterrence.
It is only at period 407 that the world has moved, since the last transgression, quite
far against transgression, leading to a lengthy period of deterrence until period 486.
The revelation at period 486 turns out to be even more against transgression, so we
can expect an even longer period of constant deterrence. That said, by Proposition 2,
another transgression will eventually happen.

Stochastic cycles and critical junctures. This illustration suggests that, since
success in deterrence does not generate new empirical knowledge about the world,
and since such knowledge is revealed only when transgression happens, stochastic cy-
cles between constant deterrence and consecutive transgressions may emerge, and any
transgression can be viewed as a critical juncture for future dynamics. If the revealed
state of the world is quite against transgression, it will secure punishment not only for
the transgression at the moment, but also for potential transgressions in many com-
ing periods, thereby deterring them for quite a while. If the revelation is not quite
against transgression, instead, and, especially, if it prevents C from impeaching P at
the moment, it may lead the system into a lengthy period of consecutive transgressions.
Indeed, Proposition 2 and its proof in Appendix A.1 imply the following corollary:

Corollary 1 (Transgression, a critical juncture). The higher the revealed state of the
world at a transgression, the longer the following period of successful deterrence, i.e.,
in Proposition 2, P will not transgress at period t + 1 if and only if ws ≥ w̄, and T is
increasing in ws.

This is especially the case when a transgression happens after a long period of con-
stant deterrence. In such cases, what we know about the world, i.e., the last revelation
of the state of the world, would not be very indicative of the current state of the world.
Mathematically, given ws ≥ w̄ > 0, i.e., given deterrence at period s+1, the coefficient
of variation of the conditional distribution of the state of the world at period t, with
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constant deterrence since period s+ 1, is

CV =


√

1−ρt−s

1−ρ

ρt−sws
· σ if ρ ∈ (0, 1),

√
t−s
ws

· σ if ρ = 1,
(15)

which is increasing in t− s. In this sense, the stake of the revelation of the state of the
world in case of a current transgression would become especially significant.

3.2 Transgression Gain Not Greater than Punishment

Now we turn to the case where the potential gain from transgression is not greater than
the punishment, i.e., a ≤ c. Lemmas 1 and 2 imply the following result:

Proposition 3 (Forever deterrence possible under severe punishment). Given any ρ ∈
(0, 1], σ > 0, and a ≤ c,

1. if ws < w̄, where w̄ ≡ (σ/ρ) · Φ−1 (a/(a+ c)) ≤ 0, then C will not impeach P at
period s, and P will transgress at period s+ 1;

2. if w̄ ≤ ws ≤ 0, then C will not impeach P at period s, but P will never transgress
from period s+ 1 onward;

3. if ws > 0, then C will impeach P at period s, and P will never transgress from
period s+ 1 onward.

In this sense, in any path-dependent, uncertain world, given any transgression gain not
greater than the punishment, once deterred, transgression will be forever deterred.

We prove Proposition 3 in Appendix A.2. The intuition is as follows. About Claim
3, if the last revealed state of the world were against transgression, i.e., if ws > 0, then
Proposition 1 would imply impeachment at the last transgression. Lemma 1 would also
imply that, as long as no more transgression has happened since the last transgression,
although the threat to punish at any future period will decline over time, but in the
limit it is still at least as credible as a 50/50 coin toss. On that, Lemma 2 implies
that, since the punishment is sufficiently severe, i.e., a ≤ c, a 50/50 coin toss would
be sufficiently credible to deter any transgression. Transgression would thus be forever
deterred.

About Claim 2, if the last revealed state of the world were for transgression, i.e.,
if ws ≤ 0, then Proposition 1 would imply no impeachment at the last transgression.
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That said, Lemma 1 also implies that, if the last revealed state were not too friendly to
transgression, either, i.e.,. if ws ≥ w̄, the conditional probability of punishment would
rise so much in one period that, at the period right after the last transgression, the
threat to punish would become sufficiently credible to deter transgression. From then
onward, by Lemma 1, the threat to punish would become more and more credible over
time with successful deterrence. Transgression would thus be forever deterred, too.

Following the argument above, Claim 1 is thus the case where the last revealed state
of the world was indeed very friendly to transgression, such that P will transgress at
the period right after the last transgression. In addition to that, Proposition 1 implies
no impeachment at the last transgression.

Numerical illustrations. Figures 4 and 5 illustrate the dynamics described in Propo-
sition 3. In both figures, the initial revelation of the state of the world is sufficiently
friendly to transgression, i.e., w1 < w̄, such that P will transgress at period 2, and
following revelations of the state of the world keep P transgressing at each period for a
while.

In Figure 4, it is at period 78 that the revealed state of the world turns out to
be friendly, but not too friendly, to transgression, i.e., w̄ ≤ w78 ≤ 0. Consistent
with Proposition 3, although C does not impeach P at period 78, P is deterred from
transgressing at period 79. Once deterred, consistent with Lemma 1, the threat to
punish becomes even more credible and converges to a 50/50 coin toss, as time goes by
with constant deterrence. As a result, consistent with Proposition 3, transgression is
forever deterred from there on.

In Figure 5, it is at period 242 that the revealed state of the world turns out to
be against transgression, i.e., w242 > 0. Consistent with Proposition 3, C impeaches
P at period 242, and P does not transgress at period 243. Once deterred, consistent
with Lemma 1, the threat to punish becomes less credible over time with constant
deterrence, but in the limit it is still at least as good as a 50/50 coin toss. Consistent
with Proposition 3, this leads to forever deterrence from there on.

Severity of punishment as solution to the difficulty in deterring high crimes.
Proposition 3 suggests that the difficulty in Proposition 2 will be solved, if the pun-
ishment for transgression is sufficiently severe. This is because, in the limit over time
with constant deterrence, without new empirical knowledge about the world since the
last transgression, apprehension is only as certain as a 50/50 coin toss. Therefore, in
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this limit, on and only on severity of punishment can deterrence rely.
Examining the process approaching this limit further reveals the role of knowledge

about the world, or the lack of it, in the dynamics, and how severity of punishment
changes it. In Proposition 2, i.e., when the transgression gain is greater than the
punishment, the deterrence-required level of credibility of the threat to punish, a/(a+c),
is quite high. Starting from a successful deterrence, the lack of new empirical knowledge,
which is brought by constant deterrence given high crimes are in focus, makes the threat
to punish become less and less credible and closer and closer to a 50/50 coin toss. Such
a level of credibility is too low for deterrence, i.e., 0.5 < a/(a+ c).

In Proposition 3, i.e., when the punishment is sufficiently severe, the deterrence-
required level of credibility of the threat to punish is quite low. Starting from a suc-
cessful deterrence, even if the lack of new empirical knowledge under constant deterrence
makes the treat to punish become less and less credible over time, eventually the limit,
a 50/50 coin toss, is still above the required level for deterrence, i.e., 0.5 ≥ a/(a + c).
The lack of new empirical knowledge under constant deterrence is thus the key to the
difficulty in deterring high crimes, and to its solution, while the severity of punishment
is pivotal in the eventual effect of it on deterrence.

3.3 Can Constant Deterrence Itself Reveal the Institution?

Proposition 3 shows that, in a path-dependent yet uncertain world, the exogenous
parameter that determines whether the difficulty of deterring high crimes in Proposition
2 is the relative size of P’s gain and punishment from transgression, an important
feature of the institution surrounding the players. A question naturally follows: if
someone cannot observe the institution directly, can she infer it through reading the
dynamics of transgression and impeachment? Propositions 2 and 3 provide an answer
about constant deterrence:

Corollary 2 (Constant deterrence uninformative about institution). Not knowing the
exogenous parameters of the model, only observing a transgressing P being impeached
at period s < t and constant deterrence from then to the current period t, one cannot
identify whether or not the institution will make the constant deterrence forever, i.e.,
whether a ≤ c or a > c; she can conclude a > c once another transgression happens.

Corollary 2 suggests that only observing an ongoing period of constant deterrence
will not tell us much about the underlying institution, i.e., between the cases of a > c
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and a ≤ c, which applies to the current game. Just to illustrate the idea, for example,
both periods 88–97 in Figure 3 and periods 242–251 in Figure 5 are ten periods that
begin with a transgressing P being impeached, followed by constant deterrence for nine
periods. That said, in Figure 3 a transgression will eventually happen at period 180,
whereas in Figure 5 transgression is forever deterred from period 243 onward. Therefore,
not knowing the exogenous parameters of the model, anyone who only observes such
institutional performance of ten periods cannot tell whether she is in Figure 3, i.e., the
case of a > c, or Figure 5, i.e., the case of a ≤ c, and only another transgression, as at
period 180 in Figure 3, can inform her that she is in the case of a > c. In this sense,
not only does constant deterrence generate a lack of new knowledge about the state
of the world, as contained in the setup of our model, but it cannot tell much about
the institution by itself; in order to learn about the institution, one has to wait for the
institution to be under stress, i.e., when another transgression happens.

4 Congress of Multiple Members
So far we have assumed that C is a single player. Now consider an extension as in
Figure 6. The main difference from Section 2 is that now the Congress consists of N ≥ 3

members, each denoted by i = 1, 2, . . . , N . With this Congress of multiple members,
after P transgresses and Nature reveals the state of the world, each Congress member
will vote sincerely, i.e., considering oneself to be pivotal when voting, on whether to
convict P. Standard in the literature (e.g., Gehlbach, 2013, p. 13–14; Dziuda and
Loeper, 2016, p. 1154), sincere voting is equivalent to assuming that strategic voters
play weakly undominated voting strategies between the two voting options, or stage-
undominated strategies. P will then be convicted if and only if there are greater than
αN yes votes, where α ∈ [0, 1) is exogenous and represents the voting rule for conviction.

All the other features of the extension follow the model in Section 2, with accom-
modations necessary for a Congress of multiple members. About the state of the world,
we assume that each Congress member faces her own net incentive to convict a trans-
gressing P, wi,t. The state of the world is thus a vector now, wt ≡ (w1,t, w2,t, . . . , wN,t).
We assume that each component of the state of the world evolves as modeled in Section
2, i.e., for any i, wi,t = ρiwi,t−1+ ϵi,t, where 0 ≤ ρi ≤ 1 and ϵi,t ∼ N (0, σ2

i ), independent
and identically distributed, with σi ≥ 0. We further assume that all wi,ts are mutually
independent across all i, so that the Congress members can be interpreted as equally
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President (P)

P gets 0
Each member i gets 0

Comply

Nature

Each Congress member, i = 1, 2, . . . , N ,
votes sincerely on whether to convict P

P gets a > 0
Each member i gets v − wi,t

If ≤ αN yes votes,
P is not convicted

P gets −c < 0
Each member i gets v

If > αN yes votes,
P is convicted

Reveals wt ≡ (w1,t, w2,t, . . . , wN,t)

Transgress

Players know time, s < t, and state of the world, ws, at last transgression.

Figure 6: Congress of N ≥ 3 members, with voting rule α ∈ [0, 1), period t

powerful voting blocks.3 As in Section 3, we focus on the path-dependent yet uncertain
world, i.e., we further assume that, for any i, 0 < ρi ≤ 1 and σi > 0.

Since it is still the high crimes that are in focus, as in Section 2, we still have
conditional revelation of the state of the world. The payoff structure is the same as
in Section 2. As in Section 3, when analyzing this extension, we still assume that all
the players are myopic, P will not transgress if indifferent between transgressing and
complying, and each Congress member will vote not to convict P if indifferent between
voting to convict or not. We still denote the period of the last transgression as s.

Given this setting, as in Proposition 1, at each period t, by backward induction,
each Congress member i will vote to convict a transgressing P if and only if wi,t > 0,
while P will transgress if and only if the threat of conviction is sufficiently uncredible,

3Here we could have assumed that, in addition to the independent component, each wi,t may also
include a common component. In that case, one can imagine that if the weight of this common
component is sufficiently great relative to the weight of the independent component, all these Congress
members will act similarly as the single-player Congress in Sections 2 and 3. Here we thus consider
only the independent component.
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i.e.,
P[Wt > αN | ws, s] < a/(a+ c), (16)

where Wt is the number of convicting votes against a transgressing P.

Limit over time with constant deterrence. About this threat of conviction, since
all wi,ts are mutually independent across all i, Lemma 1 still applies. In particular, as
time goes by with constant deterrence, the threat from each Congress member i to vote
to convict P, conditional on the time and state of the world at the last transgression, s
and ws, will converge to a 50/50 coin toss, i.e.,

P[wi,t > 0 | ws, s] → 0.5 as t− s → ∞. (17)

Therefore, in this limit, the conditional distribution of the number of votes to convict a
transgressing P will converge to a Binomial distribution, with the number of Bernoulli
trials being N and the success probability being 0.5, i.e.,

(Wt | ws, s)
d−→ W ∼ B(N, 0.5) as t− s → ∞. (18)

By the Weak Law of Large Numbers, this implies that, in this limit over time with
constant deterrence, as the size of the Congress, N , increases, it will be almost certain
that the proportion of the Congress members voting to convict a transgressing P will
be close to one half, i.e.,

W

N

p−→ 0.5 as N → ∞. (19)

Implication for voting rule. Applying the voting rule to this limit, we have the
following proposition:

Proposition 4 (Voting rules). For any transgression gain and punishment for P, given
any super-majority rule for conviction in impeachment, in the limit over time with
constant deterrence, as the size of the Congress increases, it will be almost certain that
the Congress will not convict any transgressing P and, therefore, P will transgress;
given any minority rule, in the limit over time with constant deterrence, as the size
of the Congress increases, it will be almost certain that the Congress will convict any
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transgressing P and, therefore, P will comply. Mathematically, for any a > 0 and c > 0,

if 0.5 < α < 1, then P [W > αN ] → 0 <
a

a+ c
as N → ∞;

if 0 ≤ α < 0.5, then P [W > αN ] → 1 ≥ a

a+ c
as N → ∞. (20)

Proposition 4 suggests that any super-majority rule will impose another difficulty in
deterring high crimes, in the similar style to Proposition 2, but even to a greater extent:
when the Congress consists of many members, it is almost certain that transgression
cannot be forever deterred, even if the transgression gain is smaller than the punishment,
i.e., even if a ≤ c. This is because, in this limit over time with constant deterrence, each
Congress member will vote to convict a transgressing P just like a 50/50 coin toss, and
the total number of convicting votes will be unlikely to overcome the super-majority
rule. A minority rule, on the contrary, can solve the difficulty, since, when the Congress
consists of many members, in the limit over time with constant deterrence, it is almost
certain that a transgressing P will be convicted.

Figure 7: Probability for a transgressing P to be convicted in the limit over time with
constant deterrence, i.e., P [W > αN ], across different sizes of Congress, N
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Numerical illustration. Figure 7 plots the probability for a transgressing P to be
convicted in the limit over time with constant deterrence, i.e., P[W > αN ], as a function
of the voting rule, α, across different sizes of the Congress. We first observe that, across
all sizes of the Congress, N , in the limit over time, the probability of conviction under
a simple majority rule, i.e., α = 0.5, is always 0.5. This is because, by W ∼ B(N, 0.5),
we always have P [W > 0.5N ] = 0.5. This is to say that, under a simple majority rule,
the threat to punish is as credible as a 50/50 coin toss.

Second, more importantly, consistent with Proposition 4, for any voting rule that
is more demanding than the simple majority rule, i.e., any super-majority rule, in the
limit over time with constant deterrence, the probability of conviction is lower than
0.5, and decreases toward zero as the size of the Congress increases. For example, for
a Congress of only three members or independent voting blocks, a 2/3-majority rule,
i.e., α = 0.67, will already give a probability of conviction that is only slightly higher
than 0.1. For a Congress of nine members, i.e., the size of the US Supreme Court, that
probability will be lower than 0.1. For a Congress of 50 members, i.e., the number of
the US states, the same probability is already lower than 0.05. When the size of the
Congress is equal to the size of the US Senate, i.e., 100, or that of the US House of
Representatives, 435, the same probability will be almost zero.

Also consistent with Proposition 4, the opposite is true for any minority rule. Not
to labor the reader with the exact numbers, for a Congress of 50, 100, or 435 members,
in the limit over time with constant deterrence, a 1/3-minority rule, i.e., α = 0.33, will
almost guarantee the conviction of any transgressing P.

This illustration thus highlights the implication from Proposition 4: if we recognize
the difficulty that constant deterrence of high crimes will bring a lack of new empir-
ical knowledge about the world, and thus lead to uncredible threat to convict such
transgressions, then, when designing the voting rule in impeachment, making it less
demanding for conviction will help to solve the difficulty, while making it more de-
manding will make the difficulty even worse. The epistemic trap in constant deterrence
of high crimes is still the key, and institutional designers may want to recognize the
weakness of institutional arrangements that suffer from it, and pay more attention to
arrangements that make use of it.
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Appendix

A Proof of Results

A.1 Proof of Proposition 2

Proof. To prove Claim 1, suppose ws ≤ 0. By Proposition 1, C will impeach P at
period s. By ws ≤ 0, a > c, and Lemmas 1 and 2, we have

P[ws+1 > 0 | ws, s] ≤ 0.5 <
a

a+ c
. (A.1)

By Proposition 1, this implies P will transgress at period s+ 1. Claim 1 is proved.
To prove Claim 2, suppose ws > 0. First, at period s, by ws > 0 and Proposition

1, C will impeach P. Second, at period s+1, by Proposition 1 and the evolution of the
state of the world, P will transgress at period if and only if

a

a+ c
> P[ws+1 > 0 | ws, s] =

Φ
(
ρws

σ

)
if ρ ∈ (0, 1),

Φ
(
ws

σ

)
if ρ = 1,

(A.2)

i.e., if and only if
ws <

σ

ρ
· Φ−1

(
a

a+ c

)
≡ w̄. (A.3)

Note w̄ > 0 because of a > c. Claim 2 is thus proved.
To prove Claim 3, suppose ws ≥ w̄. By w̄ > 0, we have ws > 0; by that and

Proposition 1, C will impeach P at period s. By the argument above, P will not
transgress at period s + 1. Now consider periods onward. By ws > 0 and Lemma 1,
as time goes by with constant deterrence, the conditional probability of punishment
decreases and converges to 0.5; by Lemma 2, 0.5 < a/(a + c). Therefore, there must
exist a period T , when P[wt > 0 | ws, s] is so close to 0.5 for the first time that
P[wt > 0 | ws, s] < a/(a+ c) holds. Indeed, in the case of ρ = 1, we have

T = s+

( ws

σ · Φ−1
(

a
a+c

))2
+ 1, (A.4)
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where ⌊·⌋ is the floor function, and, by ws ≥ w̄, we have(
ws

σ · Φ−1
(

a
a+c

))2

≥ 1 (A.5)

and, thus, T ≥ s+ 2; in the case of ρ ∈ (0, 1), we have

T = s+



ln


(

σ·Φ−1( a
a+c)

ws

)
·


√√√√(σ·Φ−1( a

a+c)
ws

)2

+4(1−ρ)−
(

σ·Φ−1( a
a+c)

ws

)
2(1−ρ)


ln ρ


+ 1, (A.6)

and, by ws ≥ w̄, we have
σ · Φ−1

(
a

a+c

)
ws

≤ ρ, (A.7)

and, thus,

ln


(

σ·Φ−1( a
a+c)

ws

)
·


√√√√(σ·Φ−1( a

a+c)
ws

)2

+4(1−ρ)−
(

σ·Φ−1( a
a+c)

ws

)
2(1−ρ)


ln ρ

≥ 1, (A.8)

which implies T ≥ s + 2, too. P will thus not transgress until period T − 1 but will
transgress at period T . Claim 3 is thus proved, and so is the proposition.

A.2 Proof of Proposition 3

Proof. About Claim 3, by ws > 0 and Proposition 1, C will impeach P at period s. By
Lemma 1, the conditional probability of punishment at period s+1 is greater than 0.5;
by a ≤ c and Lemma 2, even a 50/50 coin toss is able to deter transgression. Therefore,
P will not transgress at period s+1. Since no transgression has happened since period
s + 1, period s was still the last time when the state of the world was revealed. The
same argument applied to period s + 1 thus applies from period s + 2 onward, and P
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will thus not transgress from period s+ 2 onward. Claim 3 is thus proved.
About Claim 2, by ws ≤ 0 and Proposition 1, C will not impeach P at period s.

About period s+1, by Proposition 1, as in the proof of Proposition 2, P will transgress
if and only if

ws <
σ

ρ
· Φ−1

(
a

a+ c

)
≡ w̄, (A.9)

though, by a ≤ c, w̄ ≤ 0. Therefore, if w̄ ≤ ws ≤ 0, then the threat to punish is
sufficiently credible to deter P from transgressing. About period s+2, by the fact that
P will not transgress at period s+1, period s is still the last time when the state of the
world was revealed. By ws ≤ 0 and Lemma 1, that implies that the threat to punish at
period s+2 is even more credible than that at period s+1, so it is sufficiently credible
to deter P from transgressing at period s+ 2. The same argument applies from period
s+ 2 onward. Claim 2 is thus proved.

About Claim 1, by ws < w̄ and the argument above, we have ws < 0. By that and
Proposition 1, C will not impeach P at period s. By the argument above, also, P will
transgress at period s+ 1. Claim 1 is thus proved, and so is the proposition.

B Results with Forward-looking Players
In the main text we have assumed that the players are myopic. In this section, we
show that all main results are robust with respect to forward-looking players. We now
assume that, once a P is impeached, a new P will replace him immediately, and −c

is the payoff per period for the exiting P; all the players are forward-looking with an
infinite horizon, and the discount factor is β ∈ (0, 1).

We use the solution concept of symmetric, pure-strategy Markov-perfect equilibria
(SMPE), where “symmetric” means that all Ps are restricted to adopting the same
strategy. The payoff-relevant variables, i.e., state variables, are thus only the last
revelation of the state of the world, i.e., at the last regression, ws, and how long time it
has been since the last transgression, t− s. We thus write the net present values that
the players enjoy in equilibrium at the beginning of period t as Vi(ws, t− s), i = C,P .

Figure B.1 then illustrates the structure of the subgame starting from t, taking the
continuation value in equilibrium for the future period as given. At the beginning of
period t, the payoff-relevant variables, ws and t− s, are known to all the players.

As in Section 2, for simplicity, we still assume that C will not impeach P if indifferent
between impeaching and not impeaching, and P will not transgress if indifferent between
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President (P)

P gets βVP (ws, t+ 1− s)
C gets βVC(ws, t+ 1− s)

Comply

Nature

Congress (C)

P gets a+ βVP (wt, 1)
C gets v − wt + βVC(wt, 1)

Not impeach

P gets −c/(1− β)
C gets v + βVC(wt, 1)

Impeach

Reveals wt

Transgress

Players know time, s < t, and state of the world, ws, at last transgression.

Figure B.1: Forward-looking players, subgame at period t

transgressing and complying.
We first establish the existence and uniqueness of the equilibrium. By Figure B.1,

it is easy to start by pinning down C’s strategy in any equilibrium:

Lemma B.1 (Equilibrium strategy of forward-looking C). In any SMPE, C’s strategy
is to impeach any transgressing P at period t if and only if wt > 0.

Lemma B.1 helps us to reduce the subgame at period t, as in Figure B.1, into a
decision problem for P, as in Figure B.2. P’s strategy in any SMPE is thus to transgress
at period t if and only if

E [a+ βVP (wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s]−
c

1− β
·P[wt > 0 | ws, s]

> β · VP (ws, t+ 1− s), (B.1)
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President (P)

P gets βVP (ws, t+ 1− s)

Comply

Nature

Congress (C)

P gets a+ βVP (wt, 1)

Not impeach
if wt ≤ 0

P gets −c/(1− β)

Impeach
if wt > 0

Reveals wt

Transgress

Players know time, s < t, and state of the world, ws, at last transgression.

Figure B.2: Forward-looking players, subgame at period t reduced

i.e.,

a ·P[wt ≤ 0 | ws, s]−
c

1− β
·P[wt > 0 | ws, s]

+ β · E [VP (wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s]

> β · VP (ws, t+ 1− s), (B.2)

The Bellman equation for P at the beginning of period t is thus

VP (ws, t− s) = max
{
a ·P[wt ≤ 0 | ws, s]−

c

1− β
·P[wt > 0 | ws, s]

+ β · E [VP (wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s],

β · VP (ws, t+ 1− s)
}
. (B.3)

We can then have the following result:

Proposition B.1 (Equilibrium with forward-looking players). There exists a unique
SMPE, in which C will impeach any transgressing P at period t if and only if wt > 0,
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and P’s strategy solves the Bellman equation,

VP (ws, t− s) = max
{
a ·P[wt ≤ 0 | ws, s]−

c

1− β
·P[wt > 0 | ws, s]

+ β · E [VP (wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s],

β · VP (ws, t+ 1− s)
}
. (B.4)

Proof. First, by Lemma B.1, we have C’s strategy in any SMPE, if exists. Second,
observe that any VP (·, ·) in equilibrium, if exists, must be bounded by [0, a/(1 − β)].
This is because, an always-complying strategy will generate a zero net present value
for P, while the best possible scenario for P would not be better than an always-
transgressing strategy without any punishment, which would generate a net present
value of a/(1− β) for P.

Now denote the set of functions from R×N+ to R that are bounded by [0, a/(1−β)]

as
S ≡

{
ν : R× N+ → R, ν(·, ·) ∈

[
0,

a

1− β

]}
, (B.5)

and endow it with the sup-norm metrics,

ρ(ν, µ) = sup
(x,y)∈R×N+

|ν(x, y)− µ(x, y)|. (B.6)

Also denote the operator from S to S that is based on the Bellman equation as

G(ν)(ws, t− s) ≡ max
{
a ·P[wt ≤ 0 | ws, s]−

c

1− β
·P[wt > 0 | ws, s]

+ β · E [ν(wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s],

β · ν(ws, t+ 1− s)
}
. (B.7)

We want to show that G satisfies Blackwell (1965)’s sufficient conditions for a
contraction of modules β ∈ (0, 1). First, suppose that ν ∈ S and µ ∈ S satisfy
that, for any (ws, t − s) ∈ R × N+, ν(ws, t − s) ≤ µ(ws, t − s). We then have, by
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ν(ws, t− s) ≤ µ(ws, t− s),

G(ν)(ws, t− s) = max
{
a ·P[wt ≤ 0 | ws, s]−

c

1− β
·P[wt > 0 | ws, s]

+ β · E [ν(wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s],

β · ν(ws, t+ 1− s)
}

≤ max
{
a ·P[wt ≤ 0 | ws, s]−

c

1− β
·P[wt > 0 | ws, s]

+ β · E [µ(wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s],

β · µ(ws, t+ 1− s)
}

= G(µ)(ws, t− s). (B.8)

The monotonicity condition in Blackwell (1965) thus holds.
Second, for any ∆ ≥ 0 and (ws, t−s) ∈ R×N+, we have, by P[wt ≤ 0 | ws, s] ∈ [0, 1],

G(ν +∆)(ws, t− s) ≡ max
{
a ·P[wt ≤ 0 | ws, s]−

c

1− β
·P[wt > 0 | ws, s]

+ β · E [ν(wt, 1) + ∆ | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s],

β · (ν(ws, t+ 1− s) + ∆)
}

= max
{
a ·P[wt ≤ 0 | ws, s]−

c

1− β
·P[wt > 0 | ws, s]

+ β · E [ν(wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s]

+ β∆ ·P[wt ≤ 0 | ws, s],

βν(ws, t+ 1− s) + β∆
}

≤ max
{
a ·P[wt ≤ 0 | ws, s]−

c

1− β
·P[wt > 0 | ws, s]

+ β · E [ν(wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s]

+ β∆, βν(ws, t+ 1− s) + β∆
}

= max
{
a ·P[wt ≤ 0 | ws, s]−

c

1− β
·P[wt > 0 | ws, s]

+ β · E [ν(wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s],

βν(ws, t+ 1− s)
}
+ β∆

= G(ν)(ws, t− s) + β∆, (B.9)

where β ∈ (0, 1). The discounting condition in Blackwell (1965) thus holds, too.
Therefore, G satisfies Blackwell (1965)’s sufficient conditions for a contraction of
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modules β. By Banach (1922)’s contraction mapping theorem, G thus admits a unique
fixed point, which is the value function VP (·, ·) in the unique SMPE. The proposition
is thus proved.

With the existence and uniqueness of the SMPE established, we first show a result
parallel to Proposition 2:

Proposition B.2 (The difficulty in deterring high crimes, forward-looking players).
Given any a > c/(1 − β), there does not exist a finite level of the state of the world
at a transgression at period s, ws < ∞, such that, in the unique SMPE, P will always
comply from period s+ 1 onward.

Proof. Suppose that there exist such ws < ∞ that, in the unique SMPE, P will comply
in any period t ≥ s+ 1. Since P will comply in any period t ≥ s+ 1, then we have, for
any t ≥ s+ 1,

a ·P[wt ≤ 0 | ws, s]−
c

1− β
·P[wt > 0 | ws, s]

+ β · E [VP (wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s]

≤ β · VP (ws, t+ 1− s), (B.10)

where
VP (ws, t+ 1− s) = 0. (B.11)

This condition thus becomes

a ·P[wt ≤ 0 | ws, s]−
c

1− β
·P[wt > 0 | ws, s]

+ β · E [VP (wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s] ≤ 0, (B.12)

i.e.,

a−
(
a+

c

1− β

)
·P[wt > 0 | ws, s]

+ β · E [VP (wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s] ≤ 0. (B.13)

Note that, by Lemma 1, P[wt > 0 | ws, s] → 0.5 as t − s → ∞; we also know
VP (·, ·) ∈ [0, a/(1 − β)]. Therefore, by a > c/(1 − β), as t − s → ∞, the left-hand
side of Inequation (B.13) is strictly positive, while the right-hand side is zero. This
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inequation thus cannot hold as t − s → ∞, contradicting to what we have supposed.
The proposition is thus proved by contradiction.

The proof follows the idea in the proof of Proposition 2: as time goes by with
constant deterrence, the threat to punish will become increasing similar to a 50/50 coin
toss, which, given a sufficient great gain from transgression, would be too uncredible to
deter P from transgressing.

We can also show a result parallel to Proposition 3:

Proposition B.3 (Forever deterrence possible under severe punishment, forward look-
ing players). Given any a < c, in the unique SMPE, if transgression happens at period
s with ws > 0, then P will always comply from period s+ 1 onward.

Proof. At any period t ≥ s + 1, given the continuation strategy in consideration, we
have

VP (ws, t+ 1− s) = 0. (B.14)

and, by Lemma 1,
P[wt > 0 | ws, s] > 0.5. (B.15)

Therefore, further by a < c and VP (·, ·) ∈ [0, a/(1− β)], we have

a ·P[wt ≤ 0 | ws, s]−
c

1− β
·P[wt > 0 | ws, s]

+ β · E [VP (wt, 1) | wt ≤ 0, ws, s] ·P[wt ≤ 0 | ws, s]

≤ a ·P[wt ≤ 0 | ws, s]−
c

1− β
·P[wt > 0 | ws, s]

+ β · a

1− β
·P[wt ≤ 0 | ws, s]

=
a

1− β
·P[wt ≤ 0 | ws, s]−

c

1− β
·P[wt > 0 | ws, s]

=
1

1− β
· (a− (a+ c) ·P[wt > 0 | ws, s])

<
1

1− β
· (a− 0.5 (a+ c))

< 0 = β · VP (ws, t+ 1− s). (B.16)

P thus has no incentive to have a single deviation from complying to transgressing. The
strategy in consideration is thus Markov perfect, and the proposition is proved.
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The proof follows the idea in the proof of Proposition 3: once a transgressing P is
punished, the threat to punish will be at least as credible as a 50/50 coin toss, which,
given a sufficient severe punishment for transgression, would be sufficiently credible to
deter P from transgressing.
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