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APPENDIX B: KEY NOTATION FOR SECTION I

S € (0,1): discount factor.

Xjt € {0,1}: indicator function denoting the occupational choice of the agent
and determining whether or not the individual benefits from the public good.

n: size of high-skill agents (1 — n is size of low-skill agents).

A income of high-skill producers.

A" income of low-skill producers.

Y = (1 —n) AY + nA™: potential output of the economy.

0 € (n,1): parameter of income inequality (higher 6 corresponds to greater
inequality).

x; € {0,%}: size of the military. Z: size of the military necessary for repression.

a; € {0,1}: decision regarding the size of the military at time ¢t. a; = 1 corre-
sponds to x; = ¥, a; = 0 corresponds to x; = 0.

Ty tax rate on the income of the producers.

C' (m): fraction of the output lost due to tax distortions.

G,: level of public good provision.

wy: wage for soldiers.

¢: fraction of production lost due to the disruption created by the coup.

¢r € {1 —¢,1}: fraction of output that remains after a coup attempt (1 — ¢).
¢ = 1 when there is no coup.

sy € {D,E,M,TD}: political regime at time t. s, = D: democracy. s; = E:
oligarchy. s; = M: military dictatorship. s; = T'D: transitional democracy.

Y € {0,1}: decision of the military whether or not to undertake a coup against
the regime in power, with ¢); = 1 corresponding to a coup attempt.

pr € {0,1}: decision of the military whether or not to repress the citizens in
oligarchy, with p; = 1 corresponding to repression.

7 € [0,1]: probability that repression fails.

v € [0, 1]: probability that the coup attempt is successful.

7P: tax rate in democracy.

GP: level of public good in democracy.



al = (1 — 7P ) AL 4+ GP: net per period return to a low-skill producer in democ-
racy.

7: tax rate maximizing government revenues (peak of the Laffer curve).

wM: soldiers’ wage in a military dictatorship.

S, N, P: strategies of the elite corresponding to “smooth transition”, “non-

Y

: 2 43 : Y :
prevention” and “prevention,” respectively.
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APPENDIX C: ADDITIONAL MATERIAL AND PROOFS

DETAILS OF THE MODEL OF SUBSECTION III.A

It can be verified that Lemma 1 applies without any change in this modified model.
In particular, in any MPE starting in a subgame with s, = E and 1, = 7"/, the
military never chooses vy = 0 and p, = 0.

As in the baseline model, coups against oligarchy can be prevented only if the
appropriate no-coup constraint is satisfied. This constraint is binding only when
n: = NN because in state 1, = n! the elite are insulated from coups and transi-
tions to democracy and it is still given by (34), that is, by V™ (E | repression) >
VM (E | coup), where VM (E | coup) is still defined in (32) and V* (E | repression)
is the value of a soldier when the state variable 7, takes the value n™! and the mil-
itary repress. This is a consequence of the fact that coups are only possible when
n: = n™¥1 and conditional on this event, they succeed with probability v as in the
baseline model. The value of a typical soldier when 7, = ™! and the military repress
is

VM (E | repression) = w” + 8 [xVM (T'D) + (1 — 7) VM (E, P)] (C1)
where VM (T'D) is still given by (25) and V™ (E, P) is the value of soldiers under

prevention before they know the realization of n;. This value is defined recursively as
VM(E,P)=w"+ {1 —p) VY (E,P)+p[zV™(TD)+ (1 —7) VM (E,P)]}

and it is therefore given by

w? + Bur VM (T D)

VM(E, P) = C2
Combining (C1) and (C2), we obtain
. 1—pr(l—p)w”+pr(1—p41—p) VY (TD)
VM (E | repression) = ( . (C3
(E | repression) s (©3)
From (C3), (32) and the no-coup constraint (34),! the military wage consistent with

P

coup prevention has the same expression of the efficiency wage w* necessary to prevent

coups against oligarchy as in the baseline model, (35), with the only difference that,

IRecall that VM (TD) = VM (E | coup) = ByVM (M) + B (1 —~) VL (D) (see footnote 17 for
details).
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M and a® are now

because of the change in the fiscal technology, the expressions for w
given by (43). With these changes, the tax rate for the oligarchy to be able to finance
the military wages necessary to prevent coups becomes:?

atz

TP=57%+5(1—7)Y_—53AL- (C4)

The net present discounted value of the elite from prevention, starting with s, =

E, is recursively defined as
VI(E,P)=(1-7")A" + B[ — pur) VT (E, P) + pnV" (TD)],
and can then be rewritten as

1—7P) A" + BunVH (T D)

" _
VB P) = 1—pB(1 = pm)

(C5)

where V# (T'D) is given by (42).
The net present discounted value of the elite from non-prevention, starting with

sy = F, is then given by

VI(E,N)=a"+8[1-p) VT (E,N)+ pV (coup)] .

The first term in this expression, aff = (1 — ug) A, is the expected flow payoff to

the elite, which takes into account that with non-prevention there will be coups when
possible and thus income disruption. The probability that a coup will take place
is 1, because a coup can take place only when 7, = n™!. In addition, V¥ (coup) =
(1 —~)VH(D)+~VH (M) denotes the expected future value to the elite in case there
is a coup. From (41), we have that V¥ (coup) = (1 —7) A¥/(1 — ). In addition,
with probability (1 — p), the elite are insulated from political change today and the

same political state recurs tomorrow, i.e. s;;; = E. Therefore,

afl + BuV* (coup)
1—-3(1—p)

The following conditions on the set of parameters are useful for the characteri-

VH(E,N) =

(C6)

zation of the equilibrium of the model.

2The participation constraint of soldiers under prevention is VM (E, P) > VI (E,S) and it is
always satisfied. This follows by combining the no-coup constraint, (34), V™ (E | repression) >
VM (E | coup), which implies w?” > (1 — 3) VM (E | coup), and Assumption 1, which implies that
VM (TD) > VL (D).
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Condition 2 pu < = 7/ (¢ + 57).

Condition 2 ensures that the elite strictly prefer non-prevention to smooth transi-
tion, that is, V# (E, N) > VH (E, S), where VH (E, S) is defined in (28), with V' (D)
now given by (41). If this condition did not hold, the elite would prefer S to N for
any value of 7 (or would be indifferent between them when p = ). This follows since
both V# (E,N) and V¥ (E, S) are independent of 7. Therefore, when Condition 2
fails to hold, the MPE in any subgame starting in s = F would be identical to that in

Proposition 4 in the previous section and would not feature coups against oligarchy.?

The participation constraint of soldiers under non-prevention is
VM(E,N) >V (E,S), (C7)

where VM (E, N) is the value of soldiers under non-prevention before the realization

of the variable 7. This value is defined recursively as
VM(E,N) = (1—p) VY (E,N) + pV" (E | coup)

where VM (E | coup) is still defined in (32), and it is equal to

_
1—-B(1—p)

Using (C8) and VI (E,S) = AL+ BVE (D) in (C7), we obtain that the participa-

tion constraint of soldiers under non-prevention is satisfied if and only if the following

VM(E,N) = VM (E | coup). (C8)

condition is satisfied.
Condition 3

1-4 (1—pB) A" + Ba*
By (@ —ak) + (L= ) (ab — AL)

= p

If this condition does not hold, the participation constraint of soldiers under non-
prevention is violated and this means that this strategy is not feasible for the elite.
Moreover, notice that this condition is always satisfied when £ is high enough, and it
can be easily verified that the set of parameters where Conditions 2 and 3 both hold

is not empty.

3Notice that 7z < 1 and also that, except the simplification in the fiscal technology, the baseline
framework is a special case of this extended model with p = 1.



Let us next define 7 € [0, 1] in a similar fashion to 7 in subsection F. In particular,

let 7 be the solution to the equation
VE(E,P|rm=7)=V"(E,N), (C9)

when such a solution exists, with the value of prevention for the elite defined as
in (C5). By the same argument as in the proof of Proposition 4, V# (E, P | ) is
strictly decreasing in # and V¥ (E, N) is independent of 7, so that when a solution
7 € (0,1) to (C9) exists, it is uniquely defined and V# (E, P | 7) = VH (E,N) for
any 7 < 7. When (C9) does not have any solution 7 € [0, 1], then we set 7 = 0 (when
VE(E,P|rn=0)<VHE(E,N)ora=1V"(EP|n=1)>VH(E N)).

Finally, notice also that the MPE in transitional democracy is still given by
Proposition 3 (again with the only difference that the threshold 4 in (21) now features
w™ and a” defined by (43)). Using these observations, we obtain a more complete

version of Proposition 6.

Proposition 10 Consider the extended model presented in subsection A and suppose
that u # [, where [ is defined in Condition 2. If Condition 2 or 3 does not hold, the
MPE 1is identical to that in Proposition 4. If Conditions 2 and 3 hold and w # T,

where T is defined above, then there exists a unique MPE as follows:

1. If m €]0,7), then whenever s = E, the elite build an army for repression (i.e.,

a=1) set 7 =71 and w = wf

, and prevent military coups. The military
chooses ¥ = 0 and p = 1 (no coup and repression). Transitional democracy
arises with probability p (T'D | E) = um, while oligarchy persists with probability
p(E | E) =1—pun. Proposition 3 characterizes the unique MPE starting in any
subgame s = TD, so that (D) = 1 when v € [¥,9], and ¢(D) =1 — 7 and

q (M) =~ when v € (7,1].

2. If m € (m, 1], the elite build an army for repression (i.e., a = 1), set 7 = 0
and w = 0, and do not prevent coups. The military chooses ¥ = 1 (coup) in
state pN1. Military dictatorship arises with probability p (M | E) = ury, consol-
idated democracy arises with probability p (D | E) = u (1 —~), while oligarchy
persists with probability p (E | E) = 1 — . Consequently, the long-run likelihood
of regimes are given by q (D) = (1 —~) and q (M) = ~.
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Proof.  First, note that, because both V¥ (E,S) and V¥ (E,N), given in (28)
and in (C6) respectively, are independent of m, either V# (E,S) > V# (E N) or
VHE(E,S) < VE(E,N) for any value of 7 (the case where V# (E,S) = VZ (E,N)
is ruled out by the assumption that u # @). If Condition 2 does not hold, then
VH(E,S) >V (FE,N) and non-prevention is never chosen by the elite. In this case,
the equilibrium is the same as in Proposition 4. When Condition 3 does not hold,
the participation constraint of soldiers under non-prevention cannot be satisfied, thus
this strategy is not feasible and again the equilibrium from Proposition 4 applies.
Let us then focus on the case where both Conditions 2 and 3 hold. In this case,
VI (E,S) < VH(E,N) and non-prevention is feasible and preferred by the elite to
smooth transition. By the argument in the text and the definition of 7, we have that
VH(E,P| 7)) = VH(E,N) for any 7 < 7, which establishes the result. ®

Remark 2 The requirement that m # 7 plays an identical role to the assumption
that m # 7 in Proposition 4. When 7 is equal to 7, then the elite will have two
best responses, so that the equilibrium is not unique, but its nature is unchanged
from that described in Proposition 10. Also, the case where V¥ (E,N | 7 =0) =
VH(E,P|m=0) is not covered in Proposition 10 since it emerges when 7 = 7 = 0,
which is ruled out by the restriction 7 # 7. Finally, the requirement that u # @ rules
out the case where the elite obtain the same value from non-prevention and smooth

transition.

PROOF OF PROPOSITION 7
We begin by showing that the threshold 4 (R) defined in (48) is strictly decreasing in
R. Straightforward differentiation of 4 (R) gives

o 18 oM -t
fy <R>_ /6 [f(QI)M—dL)27

where W and a* are defined in (44) and in (45). Next, observe that taking into

account the expressions of w" and a’ defined in (43), we obtain
g™ —al = zuM — ot = —7zAY — (1 - %) AV <.
Therefore, 7' (R) < 0, with equality if and only if AL = 0.
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Next consider the decision of the elite. First, define R* as the level of natural

resources such that
o’ (R )z =7 (Y —zA"). (C10)

In other words, R* is the level of natural resources such that when R = R*, total
military wages necessary for coup prevention can be financed by taxing production
income only at the maximum possible rate 7. By substituting for w™ and a’ in (52),
we obtain

W (R) = wf 4 gm0 (C11)

Combining this expression with (C10), we have

. wM — wP

& BCICE ) (€12)

Claim 1 Suppose that R* is given by (C12) and R > R*. Then in any MPE with

coup prevention, the elite set 7¥ = 7 and choose (¥ > 0 to balance the government

budget constraint, which implies

UJM—U)P

("=B(v+(1-7y)z)—= 7 (C13)

Proof. The expression of the government budget constraint provided by (51) implies

that
-p WP (R)T — (R

(Y —zAL)
Using this expression, the per period utility of the elite in oligarchy can be written as

. WP (R)Z — (R
<_ Y — zAL

)AH+ (1—¢)R/n.

This expression is everywhere decreasing in ¢ provided that nA” +zAY < Y, which is
always the case, since 7 < (1 —n) by assumption, and since Y = nA" + (1 —n) AL
Therefore, 77 will be set at the maximum possible level 7, and ¢ will be determined
to satisfy the government budget constraint, that is, (¥ as given in (C13).

Using the fact that in equilibrium 77 = 7, and that ¢F is given by (C13), we

have that (50) can be written as

1= (1-F)AT+(1-¢")R/n)+B(1—-p) V! (TD)W'

VEE P m) = A=A -B0—n)
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We also have
(1—08) (A" + R/n) + B (1 —7) A
1-p '
Moreover, using (49), the threshold # (R) at which V7 (E, S) = V¥ (E, P | «) is given
by

VE(E,S) =

_1-p(- (") Bfn— (5 (1) A")
B A —(1-pB)VH(TD)
where A = (1 - ) (A” + R/n) + 8(1 —7) A”. Now since 9 ((1 —¢”) R) /OR =

1—8(y+ (1 —7)Z), we have

9

7 (R)

1_ =BG+ -8 - 1-g)][A-(1-8)VTD)

# (R) : 2
p n[a—(1-p)VH(TD)
1-p[=) R — (A= (=) AT)](1-5)
2 n[a-(-pve(TD)

The numerator of this expression is decreasing in V# (I'D) and V¥ (TD) < (1 — 7) A"/ (1 = B).

Therefore,
1-BOr+A=1D)(A-1=7)A") > (1-p5)(1-¢") R/n (C14)
is sufficient for 7’ (R) > 0. Using the fact that A—(1 — 7) A# = (1 — ) (A" + R/n),
substituting for (¥ and rearranging terms, (C14) is equivalent to
n[l=By+ 1 -ya))rA >z (v —w),

which in turn is the same as the following condition:

> TA=fpd-n)  _.
T(1=py)+B1=7)(1—ni)
This establishes that when R > R* and z > &, @' (R) > 0 and thus higher resource

rents make repression more likely. This completes the proof of the proposition. B

PROOF OF PROPOSITION 8

The analysis of the MPE in this case is very similar to that in Section I, except that

whether the foreign threat is still active is now an additional state variable. Let us
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start in a subgame with s = T'D and with the foreign threat active (the analysis
of the case where there is no foreign threat is identical to that in Section I and is

omitted). The value to the military from attempting a coup is now given by*
VMA(TD | coup) = B{yVM (M) + (1 —~) [AV*(D)+ (1= X)) VM (TD | coup)] }.

This expression differs from the version in the baseline model, (18), because when
the coup is not successful (with probability 1 — ) the military can now be reformed
only with probability A, while with probability 1 — A the external threat does not
disappear, it is not optimal to reform the military and the political system remains

in transitional democracy. This value can also be rewritten as

Byw™ + BX (1 — ) a*
(1-8)A=81=7)1=X)

The return to the military from not attempting a coup is

VM(TD | coup) =

VM(TD | no coup) = w"™ + B [AV* (D) 4+ (1 = A) VM (TD | no coup)] ,

where we again use w’” to denote the military wage in transitional democracy when
there is coup prevention. Note, however, that the expression for this wage will be
slightly different than the one in Section II (see below). This value function also
takes into account that the same state will recur with probability 1 — A (when the
foreign threat remains active and there is no opportunity to reform the military).

Rearranging this expression, we obtain

(1—=B)w"™ + BAa”
1=p)(1—=80=-X)

where a® is now defined in (43). The expression for w?* in this extended environment

VM(TD | no coup) =

can be obtained by solving the incentive compatibility equation, VM (T'D | coup) =
VM (TD | no coup), as

(1=B) =B =) (1=

A L

(T I
(C15)

where w is the soldiers’ wage in a military dictatorship given by (43).

4Tt is again straightforward to verify that Assumption 1 ensures that the military participation
constraint is satisfied.



As in our analysis in Section II, transitional democracies will prevent coups if
two conditions are satisfied: first, low-skill producers should prefer to prevent coups;
second, they should be able to pay high enough wages to the military to achieve this.
Let us start with the second requirement. The necessary condition for the transitional
democracy to pay high enough wages to the military again takes the form w’?” < w™.
Using the expressions for these two wage levels, the condition for the prevention of
coups in transitional democracy leads to (53), that we rewrite

L 1=A0-p-N)

- BA wM — al

TN

Condition (53) is the generalization of condition (21) and shows that transitional
democracies can prevent coups as long as the probability that coup attempts will
be successful is not too high. Moreover, it can be verified that 4 ()\) is a strictly
decreasing function of A and that 4 (\) — 4 as A — 1. This implies the interesting
result that condition (53) becomes more difficult to satisfy as A increases (in the limit
as A — 1, this condition coincides with (21)).

We next verify that low-skill producers prefer to prevent coups when this is

feasible. If they prevent coups, their value in transitional democracy is
VE(TD | no coup) = (1 — 7) A"+ G"™"+ B [A\VF (D) + (1 — \) V*(TD, P)], (C16)

where VX (TD,P) = VE(TD | no coup) and G™" = 7 (Y — zA*) — w"Z incorpo-
rates the fact that taxes will be equal to 7 (given the tax distortion technology adopted
at the beginning of Section III), and whatever is left over from paying soldiers the
efficiency wage goes into public good expenditures.’ Using the fact that V1 (D) =
a’/ (1= B), VE(TD,P) = VE(T'D | no coup), that G'* = 7 (Y — zAY) —w™"z > 0,
and that w!? is given by (C15), the value to low-skill producers when they prevent
coups VI (TD | no coup), (C16), can be rewritten as

(1-7)AF+7 (Y — zAL)

VE(TD | no coup) = TSy (C17)
N BAa
(1=8)1—-4(1=A)
n ByATa

1=6)1-0=-X))A-F0=7)(1=2X)

5The hypothesis that coup prevention is possible, that is, wT? < wM™, ensures that GT* > 0.
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Byzw
1=8)1-=B1=y)(1=N)

Alternatively, without prevention, the value to low-skill producers is

VE(TD |coup) = (1—7)(1—¢)A"+G™ + (C18)
+8 {7V E (M) + (1 =) AV (D) + (1= ) VE(TD | coup)] },

where GTV = 7 (1 — ¢) (Y — EAL), since in this case zero wages are paid to soldiers
(i.e., wT™ = 0). This expression also takes into account that, as before, when a coup
attempt fails, the military can be reformed, and therefore there is a transition to a fully
consolidated democracy, only with probability A. Using the expressions of VL (D) =
a/ (1= pB), of VE(M) in (15), and the fact that GV = 7 (1 — ¢) (Y — zA"), the
value to low-skill producers when they do not prevent coups VL (T'D | coup), given
by (C18), can be rewritten as
1-8)[1-F)1—-¢) AL +7(1—¢) (Y —zAL)]
+8y (1 —7) AP + A (1 —v) a*
(1=8)A=81=7)(1=2X)

Assuming that coup prevention is a feasible strategy, namely that condition (53)
holds and therefore the wage w’? defined in (C15) can be offered to the military,

VE(TD | coup) = (C19)

low-skill producers prefer to prevent coups if V* (T'D | no coup) > VI (T'D | coup).
Combining (C17) and (C19), and taking into account that w* and a” are given by

(43), this condition is equivalent to

BYNEAY + Bydzat + ¢ (1= B) (1 —B(1=N) [(1 —7) AL + 7 (Y —zA")] > 0.
(C20)
The left-hand-side of this inequality is always positive and, therefore V' (T'D | no coup)
is always greater than V% (T'D | coup), which means that the low-skill producers al-
ways prefer to prevent coups.
The rest of the proposition, including the fact that 4 () is strictly decreasing in

A, follows immediately from the arguments in the text. l
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PROOF OF PROPOSITION 9

Using (54) and (55), the threshold # (defined as V¥ (E,S) = V¥ (E, P | %)) can be

written as

. 1-p (TP—Bf'—I—aB(%—TP))AH

" A=) [ )VATD) ~ (L= 57) AT+ aB[(1 = 7) AT — (1= )V (TD)]
If there is no coup in transitional democracy, (42) implies V# (T'D) = (1 — 7) A# /(1 — 3)
e (1= ap)r”
o1 AT
r=1 (1—a)p7r’

which is strictly decreasing in a.

If coups take place along the equilibrium path in transitional democracy, then

(42) yields
VI(TD)=(1-%)(1 ¢)AH+%(1—%)AH.
Using this expression, the threshold 7 becomes
—@?+aﬁ(?—7p)
B —a)fafp(l—7)—F—¢(1-7)]

Since 77 does not depend on «, we obtain that the derivative of this expression di /da

T =

is proportional to

B(¢) = [a(l=8)r"—(1-a)(aB(F-1")— (87 -7"))] (1 -7) 5%
—(F+1-19¢)1-p)pr",

where B (¢) is the numerator of d7r/da. This expression is linear in ¢, and is negative
when ¢ = 0. Therefore, it has at most one root ¢ = ¢* over the interval [0, 1]. This
implies that for any ¢ < ¢*, B (¢) < 0 (so that 7 is strictly decreasing in «) and for
any ¢ > ¢*, B(¢) > 0 (so that 7 is strictly increasing in «)). Moreover, if B (¢) has
no root in [0, 1], then B (¢) < 0 for all ¢ € [0,1] and we set ¢* = 1. This establishes

all the claims in the proposition. ll

x1il





