
Online Appendix

LEMMA A. Increasing repression causes the probability of areassertion of powerto increase in

the anocratic equilibrium if, and only if, condition(P) is not satisfied. This probability is always

increasing in the despotic equilibrium. ✷

Proof of Lemma AThe probability of reassertion of power is just the probability of neither citizen

being actively opposed,.1 � �A/2 in the anocratic equilibrium, and.1 � �D/2 in the despotic

equilibrium. Thus, its behavior is the inverse of�A and �D, respectively. The claim follows

immediately from Lemma 5 for the anocratic equilibrium, and(4) for the despotic one. �

LEMMA B. If (P) is not satisfied, the probability of a costlycivil conflict is decreasing in repres-

sion in the anocratic equilibrium. If(P) is satisfied, then it is decreasing if, and only if,
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otherwise it is concave (increasing for low values ofk, and then decreasing). In the despotic

equilibrium, the probability is always zero. ✷

Proof of Lemma B.For civil conflict to occur, both dissidents and regime supporters have to be

active, for which the probability is2�A'A, so:

d Conflict

dk
D 2

�
'A � d�A

dk
C �A � d'A

dk

�
≷ 0:

Sinced'A

dk
< 0 by Lemma 4, ifd�A

dk
� 0, that is, (P) does not hold, then this derivative is negative,

1



which establishes the first part of the claim. Suppose now that (P) obtains, sod�A
dk

> 0. From the

proof of Lemma 6, we can rewrite the derivative

.� � 4��A/'A C
h
4.�A C �'A/ � 3 � w

i
�A ≷ 0;

which we can simplify to

�'A ≷ .3 � 4�A C w/�A:

Substituting (6) into (5) and simplifying yields

�'A D 1 � 2k � .3 � 2�A � w/�A;

which means that we need to determine

1 � 2k � .3 � 2�A � w/�A ≷ .3 � 4�A C w/�A;

which simplifies to

1 � 2k

6
≷ .1 � �A/�A:

Observe now that the left-hand side is decreasing ink while the right-hand side is increasing

(because�A < 1=2 means that it is increasing in�A, and�A is increasing ink by our supposition),

we conclude that the sign can change at most once. Moreover, since

lim
k!k�

1 � 2k�

6
< lim

k!k�

.1 � �A/�A D .1 � �D/�D , 0 < 1 C 2k�.4 � k�/;
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it follows that for high enoughk, the probability of conflict is decreasing. But this and the fact that

the sign can change at most once imply that there are only two possibilities: either this probability

is always decreasing or it is increasing for somek 2 .0; Ok/ and decreasing fork 2 . Ok; k�/. This

probability can be strictly decreasing if, and only if,

lim
k!0

1 � 2k

6
D 1

6
� lim

k!0
.1 � �A/�A , lim

k!0
�A � 1 �

p
1=3

2
:

Since (6) tells us that

lim
k!0

'A D w

2�
;

we can use (5) to obtain the quadratic in the limit ask ! 0:

�2�2
A C .3 � w/�A �

�
1 � �w

2�

�
D 0;

whose discriminant is

.3 � w/2 � 8

�
1 � �w

2�

�
> 0:

Since the larger root exceeds1=2, the only admissible solution is

lim
k!0

�A D
3 � w �

r
.3 � w/2 � 8

�
1 � �w

2�

�

4

Thus, the necessary and sufficient condition for the probability of conflict to be decreasing is

3 � w �
s

.3 � w/2 � 8

�
1 � �w

2�

�
� 2

�
1 �

p
1=3

�
;
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which simplifies to the condition stated in the lemma. If thiscondition is not satisfied, then the

probability must be concave. �

LEMMA C. Repression causes the probability of avelvet revolutionto increase in the anocratic

equilibrium and decrease in the despotic equilibrium. ✷

Proof of Lemma C.The probability of a velvet revolution (only regime opponents are active with

positive probability) in the anocratic equilibrium is�2
A C 2�A.1 � �A � 'A/ D 2�A � �2

A � 2�A'A,

so we need to show that

d VR

dk
D 2

�
.1 � �A � 'A/ � d�A

dk
� �A � d'A

dk

�
> 0:

Sinced'A

dk
< 0 (Lemma 4), the inequality obtains wheneverd�A

dk
� 0. We now establish that it also

does whend�A
dk

< 0. Recall from the proof of Lemma 6 that

d�A

dk
D 2

�
��A � d'A

dk
� .1 � �A � �'A/ � d�A

dk

�
< 0:

But now we obtain

�A � d'A

dk
< ��A � d'A

dk
< .1 � �A � �'A/ � d�A

dk
< .1 � �A � 'A/ � d�A

dk
;

where the first inequality follows fromd'A

dk
< 0, the second fromd�A

dk
< 0 above, and the third

from our supposition thatd�A
dk

< 0.

In the despotic equilibrium, the probability of a velvet revolution is just�2
D C2�D.1��D/, which
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means that

d VR

dk
D 2.1 � �D/ � d�D

dk
< 0;

where the inequality follows from (4). �

LEMMA D. If � > 1=2 then(P) is monotonic in� : there existse� such that it holds if, and only if,

� > e� . ✷

Proof. Taking the derivative of the left-hand side with respect to� yields:

1 C 4p
1 C 8k�

� dk�

d�
> 0;

where we establish the inequality as follows. Since

dh

d�
D .1 � �/h.w/p

.3 C w/2 � 8
;

we obtain:

dk�

d�
D w � dh

d�
� .1 � �/h.w/ D .1 � �/h.w/

"
wp

.3 C w/2 � 8
� 1

#
< 0;

where the inequality follows from the fact thatw <
p

.3 C w/2 � 8. We thus need to show that

4.1 � �/h.w/

"
1 � wp

.3 C w/2 � 8

#
<
p

1 C 8w h.w/: (16)
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We first show that the left-hand side is decreasing inw. We can rewrite it as

4.1 � �/

"
h.w/p

.3 C w/2 � 8

# hp
.3 C w/2 � 8 � w

i
;

and we note that sinceh.w/ is decreasing,

dh

dw
D
�

1

4

�"
1 � 3 C wp

.3 C w/2 � 8

#
< 0;

the first bracketed term is decreasing. It suffices to show that so does the second bracketed term.

Taking the derivative with respect tow yields

.1 � �/

"
1 � 3 C wp

.3 C w/2 � 8

#
D 4.1 � �/ � dh

dw
< 0;

which holds. Sincew h.w/ is increasing, it will be sufficient to establish (16) asw ! 0. But then

(16) reduces to2.1 � �/ < 1, which holds under the assumption that� > 1=2. �

6



complete-info

1



Why Not Rely On Retaliatory Repression?

While preventive repression can be effective whenever the ruler can implement it at sufficiently

high levels, it is distinctly inimical to the ruler’s survival when he cannot. Perhaps he could do

better with retaliatory repression? After all, unlike preventive repression, which penalizes any

political action irrespective of its content or consequences, retaliatory repression imposes costs

only when conflict actually occurs, and then only on the side that happens to lose it.27

We now show that retaliatory repression is less useful as a policy tool for the ruler than pre-

ventive repression. We first establish the analogue to Lemma4: retaliatory repression also deters

supporters from taking action.

LEMMA E. Increasing retalitory repression makes regime supportersless likelyto be active in the

anocratic equilibrium. ✷

Proof of Lemma E.Consider the anocratic equilibrium. Since both (5) and (6) must hold in equi-

librium, we differentiate both their sides with respect to� :

�
3 � 4�A � 2�'A

�
� d�A

d�
C �'A D �

�
� � 2��A

�
� d'A

d�
(17)

�
�
w � 2�'A

�
� d�A

d�
C .1 � �/�A D �2��A � d'A

d�
(18)

27. It is important to bear in mind that the model assumes thatthe opponents cannot credibly commit not to punish

the supporters if the ruler is toppled. This assumption is fairly realistic when the new ruler is another authoritarian

but it is also not out of the question if the new regime is a (transitional) democracy. In these contexts, making the

alternative assumption that only regime opponents suffer from retaliatory repression seems less justified and more

demanding.
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Since3 � 4�A � 2�'A > 0 and� � 2��A > 0, (17) implies that

d�A

d�
� 0 ) d'A

d�
< 0;

and sincew � 2�'A > 0, (18) implies that

d�A

d�
� 0 ) d'A

d�
< 0:

Sinced'A

d�
< 0 must obtain in every possible case, the claim holds. �

The intuition is simple: the more repressive the regime is toits opponents when they lose, the

more its supporters fear what will happen to them if they lose. Although mediated through the

probability of winning, the effect on supporters is analogous to that of preventive repression.

The effect on regime opponents is a bit more complicated because it turns out that�A might not

be monotonic in� as it is ink. It is possible for some relatively modest retaliatory repression can

cause opponents to be less likely to act in the anocratic equilibrium. However, this deterrent effect

is quickly outweighed by the incentive to act provided by regime supporters dropping out at even

higher rates. This makes retaliatory repression relative unattractive to the ruler in the anocratic

equilibrium except perhaps at very low levels, as the following result shows.

LEMMA F. Increasing retaliatory repression in the anocratic equilibrium might initially cause

regime opponents to be less likely to act, but always makes them more likely to do so once the

penalties become sufficiently severe. Nevertheless, the probability that opponents act is always

smaller in the anocratic equilibrium than in the despotic one (where it is constant):�A < �D. ✷
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Proof of Lemma F.We need to show that�A is convex. We can simplify (17) and (18) to obtain:

 � d�A

d�
D �A

h
.1 � �/� � 2�

�
.1 � �/�A C �'A

�i
� �Af .�/

 � d'A

d�
D �.w � 2�'A/�'A � .1 � �/.3 � 4�A � 2�'A/�A;

where � .w � 2�'A/� C 2��A.3 � 2w � 4�A/ > 0. This tells us that

sgn

�
d�A

d�

�
D sgn

�
f .�/

�
and

d�A

d�
D 0 , f .�/ D 0:

We now obtain:

df

d�
D �

�
.1 � �/

�
1 � 2 � d�A

d�

�
� 2� � d'A

d�

�
;

and sinced'A

d�
< 0, this tells us that

d�A

d�
� 0 ) df

d�
> 0 ) f .�/ � 0 ) df

d�
> 0:

But sincef is continuous, the fact that it is increasing whenever it is negative and increasing when

it crosses the zero line implies that it can only cross the zero line once. In other words,f .�/ can

change signs at most once, going from negative to positive. But sinced�A
d�

has the same sign, we

conclude that�A must be convex: it decreases until somee� , wheref .e�/ D 0, and then increases.

This, of course, provided thate� > 0 — if not, then�A is strictly increasing.

We have concluded that�A is strictly increasing if, and only if,f .0/ � 0. We now establish the

conditions that ensure that. Solvingf .�/ � 0 gives us.1 � �/.� � 2��A/ � 2�2'A, and using
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(6), we can write this as

.1 � �/.� � 2��A/ � �

�
w � k

�A

�
;

which yields the quadratic

2�2
A �

�
�

�
� w

1 � �

�
�A � k

1 � �
� 0;

whose discriminant is

D D
�

�

�
� w

1 � �

�2

C 8k

1 � �
> 0:

Since the smaller root is negative, the solution is at the larger root:

f�A D
�
�

� w
1��

C
p

D

4
:

The necessary and sufficient condition is that it is satisfiedat � D 0, in which case:

f�A D
�

1

4

�2
4� C c

�
� � � c

1 � �
C

s�
� C c

�
� � � c

1 � �

�2

C 8k

1 � �

3
5 ;

so the condition must obtain whenever

lim
�!0

�A � f�A

because the quadratic is a parabola and the solution is at thelarger root. Thus, if this condition is

satisfied,�A must be strictly increasing; otherwise, it will decrease first, and then increase.

We now show that�A < �D. First, we establish that�A is increasing as� ) ��. Observe that
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�D is independent of� , and recall that�� is such that (D) is satisfied with equality, which yields

lim
�!��

f .�/ D .1 � �/.� � 2��D/ > 0;

because�A ! �D and'A ! 0. Thus,�A is increasing when the anocratic equilibrium switches

to the despotic one. Since�A is convex this implies that it can only possibly exceed�D as� ! 0.

But this cannot be: the incentive to oppose when there is a positive probability of conflict is strictly

weaker than when there is no such probability (even when retaliatory repression is at zero):

UA.LI t / D 'AW.t/ C .1 � 'A/.1 � t / � k < 1 � t � k D UD.LI t /;

where the inequality follows from the fact that any opponentmust be somet < 1=2 ) t <

1� t ) W.t/ D �.t ��/C .1��/.1� t / < 1� t . If this type abstains, she would getUA.AI t / D

�A.1 � t / C �At in the anocratic equilibrium andUD.AI t / D �D.1 � t / C �Dt in the despotic

equilibrium. Thus, if�A � �D, the fact thatt < 1 � t would imply thatUA.AI t / � UD.AI t /.

Suppose now that�A � �D, which implies thattL.�A; 'A/ � tL.�D; 0/. Recall thattL.�A; 'A/ is

the type that is precisely indifferent between opposing andabstaining, so

UA.LI tL.�A; 'A// D UA.AI tL.�A; 'A// � UD.AI tL.�A; 'A// � UD.LI tL.�A; 'A//;

where the first inequality follows from the supposition that�A � �D (per argument above), and the

second inequality follows from the fact thattL.�D; 0/ is the highest type to oppose in a despotic

equilibrium, which implies thattL.�A; 'A/ cannot have a strict incentive to oppose. But this then
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implies thatUA.LI tL.�A; 'A// � UD.LI tL.�A; 'A//, a contradiction toUA.LI t / < UD.LI t /.

Therefore, it must be that�A < �D even as� ! 0, which establishes the claim. �

(a) Political Action (b) Political Survival

FIGURE 5: The Effect of Retaliatory Repression.
Parameters:c D 0:1, k D 0:1, and�L D 0:7 (weak regime) or�H D 0:85 (strong regime).
The relatively high value for�L is necessary to ensure that Assumption 2 is satisfied despite
� being allowed to be relatively high.

Figure 5(a) illustrates the result from Lemma F for a weak anda strong regime. Note espe-

cially the fact that the probability of opposition in the anocratic equilibrium is alwayslower than

the corresponding probability in the despotic equilibrium. It is easy to see that the latter must be

constant because the retaliatory repression can only be imposed on the losing side when conflict

occurs, and no conflict occurs in that equilibrium. In other words, retaliatory repression is essen-

tially useless to a despot, and as result the probability of opposition is actually higher. This limits

its usefulness as a policy tool. Consider the anocratic equilibrium where�A < �D and'A > 0.

Since the ruler’s survival probability is decreasing in�A but increasing in'A, as evident from

�A D .1 � �A/2 C 2�A'A � �, it follows that the ruler maximizes his chances of surviving by

choosing some� 2 Œ0; ��/ and inducing the anocratic equilibrium. Figure 5(b) illustrates a case
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where a strong regime chooses a strictly positive retaliatory repression level but the weak regime

ends up with no penalties at all in the anocratic equilibrium.
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Signaling Strength by Abandoning Repression

Consider a version of the model where the ruler knows the trueprobability of prevailing in a

conflict, but the citizens do not. All other parameters, including any capacity constraints, are the

same. Assume that the ruler can be either strong, in which case he wins the civil conflict with

probabilitypH, or weak, in which case he wins it with probabilitypL < pH. The citizens have a

common beliefs 2 .0; 1/ that he is strong. If we letOs denote the posterior belief after the ruler

setsk, then the citizens’ expected probability of him winning is� D OspH C .1 � Os/pL. With this

notation, Proposition 1, as well as lemmata 4 and 5, remain unchanged.

We now wish to ascertain whether it is possible to construct aseparating equilibrium in which

the ruler reveals his actual strength by choosing differentlevels of repression. To make the model

interesting, assume that the capacity constraint,kH, exceeds the despotic equivalent ofkL for the

weak regime but not for the strong one. (For example,kH D k2
H in Figure 3.) Consider now a

strategy profile, in which the strong ruler induces the anocratic equilibrium by choosing the least-

cost solution (kL) and the weak one induces the despotic equilibrium by choosing at the capacity

constraint (kH). That is,.�A; 'A/ are the action probabilities whenkL is chosen and the citizens

believe� D pH, whereas.�D; 0/ are the action probabilities whenkH is chosen and citizens believe

� D pL.

It should be clear that the strong ruler has no incentive to change his strategy: he is getting the

highest possible payoff in the anocratic equilibrium. The weak ruler, on the other hand, might

be tempted to deviate because his expected payoff in the anocratic equilibrium where the citizens

incorrectly attribute strength� D pH to him is strictly increasing. This is because these beliefs
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induce supporters to turn out with a higher probability.

LEMMA G. The weak ruler strictly benefits from citizens believing that he is strong. ✷

Proof of Lemma G.To see this, consider the probability of survival after thisdeviation from (20).

Taking the derivative with respect to� yields:

d�A.�I pL/

d�
D 2pL�A � d'A

d�
� 2.1 � �A � pL'A/ � d�A

d�
> 0;

where we establish the inequality as follows. Using (14), wenote that

2pL�A � d'A

d�
D
�pL

�

� �
.w � 2�'A/ � d�A

d�
C .1 C � � 2'A/�A

�
;

so we can rewrite the inequality above as

.1 C � � 2'A/�A >
h
2.1 � �A � pL'A/ �

�pL

�

�
.w � 2�'A/

i
� d�A

d�
:

Since the proof of Lemma 8 establishes thatd�A
d�

< 0, it will be sufficient to show that the bracketed

term is positive. SincepL < pH D �, it is sufficient to show that2.1 � �A � pL'A/ > w � 2�'A,

which can be written as2 � 2�A � w C 2.� � pL/'A > 0, which holds because�A < 1=2 and

w < � < 1. Thus, the weak ruler unequivocally benefits from the citizens believing he is strong.�

The equilibrium can only be sustained if this temptation is not that alluring, as the following

result shows.

PROPOSITIONA. Let kL denote the lowest feasible cost of political action for bothregimes, and

let kH 2 .�.kLI pL/; �.kLI pH// denote their capacity constraint. The strategy profile in which the

2



ruler chooseskL when he is strong andkH when he is weak is a separating equilibrium for any

pL � .2 � �D � �A/.�A � �D/

2�A'A

irrespective of beliefs off the path of play. ✷

Proof of Proposition A.In an equilibrium, neither type wants to mimic the strategy of the other:

1 C �2
A � 2.1 � pH'A/�A � 1 C �2

D � 2�D (19)

1 C �2
D � 2�D � 1 C �2

A � 2.1 � pL'A/�A: (20)

SincekH < �.kLI pH/ by assumption, (19) holds with strict inequality, and the strong regime has

no incentive to deviate. Rewriting (20) as specified in the proposition yields the condition that

prevents the weak regime from deviating as well. The off-the-path beliefs are immaterial. The

strong regime is at the highest possible survival probability in equilibrium already. If the weak

regime deviates to anyk 2 Œk�.pH/; �.kLI pL//, the payoff will be the same irrespective of the

beliefs about� (because the despotic equilibrium prevails). If it deviates to anyk 2 .kL; k�.pH//,

then the most it can expect is that the citizens infer that theregime is strong, which would induce

the anocratic equilibrium. But then choosingkL maximizes the survival probability, so the only

relevant deviation is tokL, which the condition makes unprofitable. �

The sufficient condition can be satisfied in two ways. First, one could fixpH and makepL

small enough: in effect this ensures that however large the benefit from inducing the supporters

to action under false pretenses, it will be outweighed by thefact that the ruler is actually unlikely
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to prevail in the conflict their presence generates. For example, settingpL D 0:45 and keeping

the other parameters as in Figure 3 supports the separating equilibrium (for any pL . 0:48).

Second, one could fixpL and reducepH enough: in effect this ensures that even if the ruler still

has decent chances of prevailing in the conflict, the benefit from inducing the wrong beliefs is

relatively small. For example, settingpH D 0:75 and keeping the other parameters as in Figure 3

supports the separating equilibrium (anypL . 0:62 will do).

It is worth noting that since we assumed repression to be costless to the ruler irrespective of

regime strength, the separation is sustained by the riskiness of reducing repression: while the weak

regime could exploit the benefit of supporters coming to its defense by feigning strength, it would

still have to face its real, and not that great, odds of survival in the ensuing conflict. If it were the

case that weak regimes also face higher costs of repression,then the incentive to permit separation

would be diminished.
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Differential Prevention

The original model assumes that preventive repression is equally costly for both anti-government

and pro-government political actions. Suppose that the government did have some ability to dis-

cern whether the action is likely to be in its support and applied repression differently. To model

this, assume that if preventive repression of levelk is implemented, anti-government action still

incurs a costk, but pro-government action incurs a cost�k < k, where� 2 .0; 1� captures the

government’s ability to discriminate among political actions. Lower values of� are associated

with increasing ability, and so the original model, where the government is completely agnostic, is

represented by� D 1.

As before,Ui .OpposeI ti/ > Ui.AbstainI ti/ whenever

2ti < 1 � .�� C c/'�i C k

1 � ��i � �'�i

;

where we recall that since��i C '�i � 1, it follows that1 � ��i � �'�i > 0. Thus, we recover

the conditionti < tL with

tL.��i ; '�i/ D 1

2
� .�� C c/'�i C k

2.1 � ��i � �'�i /

from the original model.

Under the new assumption,Ui.AbstainI ti/ > Ui.SupportI ti/ whenever

2ti < 1 C .1 � �/� C c

�
C �k

���i

;
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which yields a slightly different version ofti < t 0
R with

t 0
R.��i/ D 1

2
C
�

1

2�

��
.1 � �/� C c C �k

��i

�
:

SincetL < 1=2 < t 0
R, it follows that the optimal strategies must be:

� ti < tL plays�i D 1,

� ti 2 .tL; t 0
R/ plays�i D 'i D 0, and

� ti > t 0
R plays'i D 1.

Note thatt 0
R < tR, so that the threshold for supporting the government is lower (it will be easier to

satisfy) in the extended model.

Turning now to the next result, suppose that player�i does not oppose the ruler in some equi-

librium. This implies that playeri would not support the ruler:

��i D 0 ) U.AbstainI ti/ D ti > ti � �k D U.SupportI ti/ ) 'i D 0:

But thentL.�i ; 0/ D 1=2 � k=.2.1 � �i//, and since��i D 0 requires thattL.�i ; 0/ � 0, it follows

that�i � 1 � k > 0 must obtain. In other words, it follows that playeri must oppose the ruler

with positive probability. In equilibrium,�i D Pr.ti � tL.0; '�i//, so by the uniform distribution

assumption it must be that�i D tL.0; '�i/, which implies thattL.0; '�i/ � 1 � k must also hold.

But this cannot be so becausek < 1. Thus, we conclude that in any equilibrium,tL > 0 for both

players (that is, there exists no equilibrium in which some player does not oppose the government

with positive probability). As before,tL > 0 in every equilibrium.
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Repression in the despotic form

Since the definition oftL is the same as in the original model, the result for the despotic equilib-

rium goes through, and�D is the probability of an actor opposing the government. The existence

threshold, however, is different. To see this, observe thatwe need to ensure�i D 0, or t 0
R.��i/ � 1,

which reduces to�k � w�D, or:

k � wh0.w/ � k�0 2 .0; 1/;

where

h0.w/ D 3� C w �
p

.3� C w/2 � 8�2

4�2
:

Some algebra further shows that

dk�0

d�
< 0;

and that

lim
�!1

k�0 D k� (by inspection)

lim
�!0

k�0 D 1 (repeated application of L’Hôpital’s rule)

These imply thatk�0 > k� for all � < 1. The threshold for the despotic form under selective

repression is alwaysgreaterthan the threshold under indiscriminate repression — and sothe range

of values ofk for which the equilibrium takes that form issmaller— and this threshold isincreas-

ing as the government becomes better able to discriminate (� goes down). In other words, as the
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government’s ability to target preventive repression against potential opponents improves, it can

mobilize its supporters better, which in turn means that theequilibrium will take the anocratic form

at levels of repression that previously resulted in the despotic form.

Repression in the anocratic form

Turning now to the anocratic form, we can write the system of equations as

3� � 2�2 � 2��' D 1 � k � �' (21)

2��' D w� � �k; (22)

where� D .1 C �/� C c > � as before. This yields the cubic:

G 0.�/ D �2�3 C .3 � w/�2 �
�

1 � .1 C �/k � w�

2�

�
� � ��k

2�
D 0: (23)

Some algebra analogous to what we used in the analysis of the original model shows that this cubic

has a unique solution,�0
A 2 .0; 1=2/ if, and only if, k < k�0. This, in turn, yields the unique value

for ' 0
A 2 .0; 1=2/ as well. Thus, the original result is recovered: the game hasa unique equilibrium

that takes the anocratic form if, and only if,k � k�0, and the despotic form otherwise.

We now show that�0
A is monotonic. Recall that at the optimum,G 0.�0

A/ D 0. Using (23), this

yields

�2�0
A

2 C .3 � w/�0
A �

�
1 � .1 C �/k � w�

2�

�
D ��k

2��0
A

: (24)
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Recall that at the optimum,

dG 0

dk

ˇ̌
ˇ̌
ˇ
�D�0

A

D @G 0

@�

ˇ̌
ˇ̌
ˇ
�D�0

A

� d�

dk

ˇ̌
ˇ̌
ˇ
�D�0

A

C @G 0

@k

ˇ̌
ˇ̌
ˇ
�D�0

A

D 0:

Since

@G 0

@�

ˇ̌
ˇ̌
ˇ
�D�0

A

D �6�0
A

2 C 2.3 � w/�0
A �

�
1 � .1 C �/k � w�

2�

�

and, using (24),

D
�
3 � w � 4�0

A

�
�0

A C ��k

2��0
A

> 0;

it follows that,

sgn

�
d�0

A

dk

�
D � sgn

�
@G 0

@k

�
:

Let f .k/ D @G0

@k
, so that

f .k/ D .1 C �/�0
A � ��

2�
:

Since

df

dk
D .1 C �/ � d�0

A

dk
;

we obtain:

sgn

�
df

dk

�
D sgn

�
d�0

A

dk

�
D � sgn.f .k//:

In other words iff .k/ is increasing, it must be thatf .k/ < 0, and if f .k/ is decreasing it must

5



be thatf .k/ > 0. This implies thatf .k/ must be monotonic. To see this, suppose thatf .k/ is

increasing for somek, and thusf .k/ < 0 must hold. Now increasek and note that as long as

f .k/ < 0, the function must monotonically keep increasing until it gets to 0. But now if it were to

keep increasing,f .k/ > 0, a contradiction because this implies that it should be decreasing ink.

If, on the other hand, it were to decrease, thenf .k/ < 0, also a contradiction because this means

it should be increasing ink. A similar exercise starting withf .k/ > 0, and thus decreasing shows

that the function cannot switch signs (or reach zero).

Since�0
A is monotonic and�0

A.k�0/ D �D.k�0/, the sign off .k�0/ will tell us whether�0
A is

increasing or decreasing, so

f .k�0/ D .1 C �/�D.k�0/ � ��

2�
:

This yields the analogue to condition (P), which we can writeas:

�
h
2
�
� C c

�

�
� 1

i
C .1 C �/

p
1 C 8wh0.w/ > 3: (P0)

We conclude that if condition (P0) is satisfied, then�0
A is increasing ink, otherwise it is decreasing.

When it comes to the equilibrium probabilities of support and opposition, we have recovered all

results from the original model.

We now show that, as one would expect, increasing the government’s ability to discriminate

with preventive repression has a positive effect on the probability that its supporters become active.

Since both (21) and (22) must hold in equilibrium, we differentiate both sides with respect to� to
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obtain:

�
3 � 4�0

A � 2�' 0
A

�
� d�0

A

d�
D �

�
� � 2��0

A

�
� d' 0

A

d�
(25)

�
�
w � 2�' 0

A

�
� d�0

A

d�
C k D �2��0

A � d' 0
A

d�
(26)

Since3 � 4�0
A � 2�' 0

A > 0 and� � 2��0
A > 0, (25) implies that

d�0
A

d�
� 0 ) d' 0

A

d�
< 0:

Sincew � 2�' 0
A > 0, (26) further implies that

d�0
A

d�
� 0 ) d' 0

A

d�
< 0;

we conclude that

d' 0
A

d�
< 0: (27)

Since (25) tells us that

sgn

�
d�0

A

d�

�
D � sgn

�
d' 0

A

d�

�
;

equation (27) further implies that

d�0
A

d�
> 0: (28)

In other words, as� decreases (so the government’s repression targets its potential opponents with-

out hurting its potential supporters), the probability that the supporters act on its behalf increases,

whereas the probability that its opponents become active decreases.
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Survival probability in the anocratic form

Consider now the effect of repression in on the survival probability in the extended model:

d�0
A

dk
D 2

�
��0

A � d' 0
A

dk
� .1 � �0

A � �' 0
A/ � d�0

A

dk

�
;

and thus:

sgn

�
d�0

A

dk

�
D sgn

�
��0

A � d' 0
A

dk
� .1 � �0

A � �' 0
A/ � d�0

A

dk

�
: (29)

Using (21) and (22), define

.3 � 4�0
A � 2�' 0

A/ � d�0
A

dk
C 1 D �

�
� � 2��0

A

�
� d' 0

A

dk
(30)

�
�
w � 2�' 0

A

�
� d�0

A

dk
C � D �2��0

A � d' 0
A

dk
: (31)

As before, these imply that

d' 0
A

dk
< 0;

which in turn means that

d�0
A

dk
� 0 ) d�0

A

dk
< 0:

That is, if condition (P0) is satisfied (so�0
A is increasing ink), then the survival probability must be

strictly decreasing in the anocratic equilibrium, just as it is in the original model.

Consider them the case when condition (P0) fails, so�0
A is strictly decreasing. We differentiate
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both sides of equations (30) and (31) again to obtain

4

�
d�0

A

dk

�2

C 4� � d�0
A

dk
� d' 0

A

dk
�
�
3 � 4�0

A � 2�' 0
A

�
� d2�0

A

dk2
D
�
� � 2��0

A

�
� d2' 0

A

dk2
(32)

�
w � 2�' 0

A

�
� d2�0

A

dk2
� 4� � d�0

A

dk
� d' 0

A

dk
D 2��0

A � d2' 0
A

dk2
: (33)

We now show that if�0
A is decreasing, then it must be convex. Assume thatd�0

A
dk

< 0. If d2'0

A
dk2 � 0,

then the right-hand side of (32) is non-positive, and since the first and second terms on the left-hand

side are strictly positive, the only way the equality can obtain is if d2�0

A
dk2 > 0. In other words,

d2' 0
A

dk2
� 0 ) d2�0

A

dk2
> 0:

If d2'0

A
dk2 � 0, then the right-hand side of (33) is non-negative, and sincethe second term on the

left-hand side is strictly negative, the only way the equality can obtain is ifd2�0

A
dk2 > 0. In other

words,

d2' 0
A

dk2
� 0 ) d2�0

A

dk2
> 0:

Thus, we conclude that�0
A is decreasing at decreasing rates:

d�0
A

dk
< 0 ) d2�0

A

dk2
> 0:

Using (31) we can write

d�0
A

dk
D 2��0

A � d' 0
A

dk
� 2.1 � �0

A � �' 0
A/ � d�0

A

dk
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D
�
w � 2�' 0

A

�
� d�0

A

dk
� � � 2.1 � �0

A � �' 0
A/ � d�0

A

dk

D �
�
2.1 � �0

A/ � w
�

� d�0
A

dk
� �;

where we note that

2.1 � �0
A/ � w > 1 � w > 0;

where the first inequality follows from�0
A < 1=2, and the second fromw D � � c < 1.28 From

this, it follows that

d2�0
A

dk2
D 2

�
d�0

A

dk

�2

�
�
2.1 � �0

A/ � w
�

� d2�0
A

dk2
:

We now wish to show that the second derivative is negative, which we can express as follows (after

multiplying both sides by 2):

�
4 � 4�0

A � 2w
�

� d2�0
A

dk2
� 4

�
d�0

A

dk

�2

> 0:

Adding (32) and (33) yields:

�
3 � 4�0

A � w
�

� d2�0
A

dk2
� 4

�
d�0

A

dk

�2

D �� � d2' 0
A

dk2
:

Since4 � 4�0
A � 2w � .3 � 4�0

A � w/ D 1 � w > 0, it follows that the desired inequality must

obtain wheneverd
2'0

A

dk2
� 0.

28. It immediately follows that

d�0
A

dk
� 0 ) d�0

A

dk
< 0;

which we have already established.
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Making the appropriate substitutions in (32) and (33) and simplifying yields:

�
2��0

A C � � 2��0
A

3 � 4�0
A � 2�' 0

A

�
� d2' 0

A

dk2

D 4

�
w � 2�' 0

A

3 � 4�0
A � 2�' 0

A

��
d�0

A

dk
C �

�
1 � 3 � 4�0

A � 2�' 0
A

w � 2�' 0
A

�
� d' 0

A

dk

�
� d�0

A

dk

The bracketed term on the left-hand side is strictly positive, as are the first two terms on the right-

hand side. Sinced�0

A
dk

< 0, it follows that if the bracketed term on the right-hand sideis positive,

the right-hand side must be negative, which would imply thatd2'0

A
dk2 < 0 as required. Thus, we need

to show that

d�0
A

dk
C �

�
1 � 3 � 4�0

A � 2�' 0
A

w � 2�' 0
A

�
� d' 0

A

dk
> 0;

or, after a bit of algebra, that

��
�
3 � 4�0

A � w
�

� d' 0
A

dk
> �

�
w � 2�' 0

A

�
� d�0

A

dk
;

which, after using (31), can be written as

�
�
3 � 6�0

A � w
�

� d' 0
A

dk
< �: (34)

Observe now that

�0
A.k�0/ D �0

D D 3 �
p

1 C 8k�0

4
<

3 � w

6
;

which means that3 � 6�0
A.k�0/ � w > 0, and thus (34) is satisfied atk�0 (because the left-hand

side is negative). Since the derivative is monotonic, this establishes the sign everywhere.
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We conclude that�A is concave ink, which implies that there existsOk 2 Œ0; k�0� that maximizes

it. Since the probability of survival is strictly increasing for k < Ok and strictly decreasing for

k > Ok, we now establish conditions that ensure that it will be monotonic over the admissible

range.

Assume now an interior optimum atOk 2 .0; k�0/, where

d�0
A

dk
D @�0

A

@�0
A

� d�0
A

dk
C @�0

A

@' 0
A

� d' 0
A

dk
D 0;

let ��
A � �0

A. Ok/, and consider how changing the ability to discriminate willalter it:

d��
A

d�
D
�

@�0
A

@�0
A

� d�0
A

dk
C @�0

A

@' 0
A

� d' 0
A

dk

�
� d Ok

d�
C @�0

A

@�0
A

� d�0
A

d�
C @�0

A

@' 0
A

� d' 0
A

d�

D @�0
A

@�0
A

� d�0
A

d�
C @�0

A

@' 0
A

� d' 0
A

d�
< 0;

where the inequality follows from

@�0
A

@�0
A

D �2.1 � �0
A � �' 0

A/ < 0;
@�0

A

@' 0
A

D 2�' 0
A > 0;

and (27) and (28), which tell us that

d�0
A

d�
> 0;

d' 0
A

d�
< 0:

In other words, the optimal survival probability decreasesas the ability to discriminate gets worse.
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Recall that at an interior solution,Ok solves

�
�
2 � w � 2�0

A. Ok/
�

� d�0
A

dk

ˇ̌
ˇ̌
ˇ
kD Ok

D �:

Taking the derivative of both sides with respect to� yields

"
2

�
d�0

A

dk

�2

�
�
2.1 � �0

A/ � w
�

� d2�0
A

dk2

#
� d Ok

d�
D 1;

or

d2�0
A

dk2
� d Ok

d�
D 1:

But then the concativity of�0
A tells us that repression must go down:

d2�0
A

dk2
< 0 ) d Ok

d�
< 0:

In other words, as the ability to discriminate gets worse, the optimal (interior) repression decreases.

We know from the original model that� D 1 implies that Ok ! 0. Thus, the above result

implies that there exists� < 1 such that for all� > � , the ruler must choose the lowest feasible

level of repression because the survival probability is strictly decreasing for all positive values of

repression. Moreover, there exists� > 0 such thatOk D k
00 for all � < � . In other words, as�

becomes sufficiently small, the ruler will maintain the maximum feasible repression.

Recall now that�0
A D .1 � �0

A/2 C 2�0
A' 0

A � �, which means that

d�0
A

d�
D 2

�
��0

A � d' 0
A

d�
� .1 � �0

A � �' 0
A/ � d�0

A

d�

�
< 0;
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and thus, predictably, the ruler’s chances of survival get better (�A is higher) as his ability to

discriminate with repression improves (� is lower).

The survival probability in the despotic equilibrium is thesame in the extended model as in the

original (because the supporters are not active, and the opponents pay the full cost of preventive

repression):�0
D D �D. Thus, fork � k�0, the payoff for the ruler is the same in both cases.

Fork 2 .k�; k�0/, the equilibrium would still be despotic in the original model but would take the

anocratic form with discriminatory repression. In this range, the ruler’s payoff is still increasing

in k in the original model but decreasing in the extended one. Fork � k�, the equilibrium takes

the anocratic form in both models, and the ruler’s payoff is decreasing ink. The ruler’s payoff for

k < k�0 in the extended model is strictly greater than his payoff in the original model.

We conclude that the authoritarian wager exists in the extended model, and that it is, in fact,

even more likely to occur because the ruler’s payoff in the anocratic equilibrium is strictly higher

but in the despotic the same, it follows that the despotic equivalent to no repression must be strictly

greater in the extended model as well. In other words, regimes that have better abilities to limit

the negative effects of preventive repression on their supporters are, in fact, more likely to take the

authoritarian wager because they can rely on even marginal supporters to not be deterred in acting

on their behalf. These regimes are much more likely to come out ahead with the wager as well.

Figures 6, 7, and 4 show the effects of repression for variouslevels of discriminatory capacity.

Figure 6 plots the probabilities of political action and survival for the opposite cases of near per-

fect capacity (where the chance of incorrectly repressing asupporter is merely� D 0:01), and

incapacity close to the original model (where this chance is� D 0:99). Observe that for the given

parameter configuration (P0) is not satisfied in the high capacity case but is satisfied in the low
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capacity case. The anocratic region extends almost over theentire range of repression when the

government has high capacity to differentiate, and the ruler will always pick the highest possible

preventive repression.

Figure 7 compares somewhat more realistic capacities, where the chance of incorrectly repress-

ing a supporter are 25% and 85%, respectively. When the government is still relatively limited in

its ability to differentiateex ante, the original result is fully recovered, and a reduction in repres-

sive capacity results in collapse of repression. The authoritarian wager is not as stark when the

government has fairly good differentiation capacity but itstill exists. For instance, if the repres-

sion capacity is reduced from, let’s say,k1
H D 0:7 (wherek D k1

H in the despotic equilibrium) to

k2
H D 0:55, then preventive repression will fall to the interior optimum in the anocratic equilibrium

(aboutk D 0:15). The wager is attenuated but clearly still there.

Finally, Figure 4 (in the paper) compares that fairly good capacity,� D 0:25, with one that is

quite high,� D 0:10. The interior optimum in the anocratic equilibrium goes up,as established

in the proofs, when the government becomes better able to differentiate. Correspondingly, if re-

pression capacity is reduced from, say,k1
H D 0:80 (wherek D k1

H in a despotic equilibrium) to

k2
H D 0:65, then ruler will respond with a weak version of the wager at the interior optimum (about

k D 0:55). If the capacity falls below that optimum, then the wager will cease to exist: the ruler

will simply repress at the maximum capacity (the equilibrium will still take the anocratic form).

Observe, however, just how high the differentiation capacity has to be and how drastic a fall in

repression capacity must occur before the wager is completely eliminated.
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(a) Political Action (b) Political Survival

FIGURE 6: The Effect of Discriminatory Capacity.
Parameters:c D 0:1, � D 0:35, and� D 0:85.
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(a) Political Action (b) Political Survival

FIGURE 7: The Effect of Discriminatory Capacity.
Parameters:c D 0:1, � D 0:35, and� D 0:85.
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