A SUPPORTING INFORMATION FOR
“REFRAMING THE GUARDIANSHIP DILEMMA”
BY JACK PAINE

Appendix A.l summarizes the critical thresholds that determine optimal actions. Appendix A.2
presents proofs and additional supporting information for the baseline model. Appendices A.3
and A.4 provide formal details on two extensions. Appendix A.5 lists the data sources used for
empirical figures in the article.



A.l

The following summarizes the threshold values of parameters that determine optimal actions. The
expression for each threshold value contains three components. First, a restatement of the parame-
ter for which I am defining the threshold, each of which consists of a Greek letter and a subscript.
Second, a symbol above the parameter. For each, “tilde” (e.g., ﬁfgf) refers to thresholds that de-
termine the competent military’s preferred action, and “hat” (e.g., ﬁtif;’m) to the ruler’s preferred
action. The only critical threshold for the personalist military’s preferred action consists of a single
parameter, and I omit introducing new notation to express that threshold (see Equation 3). Third,
the superscript provides brief descriptive information about the threshold. The following table pro-
vides additional elaboration. The symbols are organized by the order in which they are introduced

in the article, and the italicized word explains the superscript.

CRITICAL THRESHOLDS FOR OPTIMAL ACTIONS

Table A.1: Summary of Critical Threshold Values

Parameter Defined in

Description

Isolating the outsider threat

ﬁgg’f Equation 1 Competent military prefers loyalty over defection for draws of of 7sq above
this threshold

fiso Equation A.6 When isolating defection as the only disloyalty option, a necessary condi-
tion for the ruler to choose the competent military is for 7y, to not exceed
this threshold

é}fuot Equation A.7 When isolating defection as the only disloyalty option, a necessary condi-

Adding insider threats

tion for the ruler to choose the competent military is for 6, to exceed this
threshold

ﬁscguP Equation 5 Competent military prefers loyalty over coup for draws of gy, above this
threshold

égj; Equation 6 Competent military prefers the disloyalty option of defection over coups for
values of 6, above this threshold

Aoob Equation A.9 Competent military strictly prefers coup to defection for values of s
lower than this threshold

e Equation A.10 Competent military strictly prefers defection to coup for values of 7yans
above this threshold

fdual Equation A.16  If the military can choose between their dual disloyalty options, a necessary
condition for the ruler to prefer the competent military is for my,,s to not
exceed this threshold

égggﬂ Equations If the military can choose between their dual disloyalty options, a necessary

A17 & A.18 condition for the ruler to prefer the competent military is for 6, to exceed

this threshold

Reframing the guardianship dilemma

mdis Equation A.21 Competent military prefers the disloyalty option of defection over coups for
values of 7ans above this threshold

ﬁngls Equation A.22 Ruler prefers the competent military for values of myqans below this value
(fixing defection as the preferred disloyalty option)

ﬁf;;ﬁg Equation A.23 Ruler prefers the competent military for values of myqans below this value

(fixing coup as the preferred disloyalty option)




A.2 PROOFS FOR BASELINE MODEL

Throughout, I write f for the pdf of F', the cdf that determines the military’s valuation of the
incumbent ruler, 7.

Proof of Proposition 1.

Step 1. Show that increases in 6, strictly raise the dictator’s preference for the competent
relative to the personalist military. Rearrange Equation 2 to put both terms on the right-hand
side, and then define:

Qiso = [1 - F(ﬁ-sgf)] ' pcomp - ppers- (Al)
We need to determine the sign of:
dQs dp dmdet dp
1S0 — 1 o F ~ def . comp . ~def . sq  Deomn — ﬁ A2
deout [ (ﬂ-sq )] deout f(ﬂ-sq ) deout p P deout 7 ( )
with: et
dmss 1 dp
L = Tyans - (1 —7) - Nl A3
deout ﬂ-t ( 7) (pcomp)2 d@out ( )
Combining Equations A.2 and A.3 and simplifying yields:
~ def ~de 1 dpcom dp ers
1 - F<7TSqt) + f(ﬂgqf) Migans * (1 =) - : t (A.4)
~—_——
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Because 22 < 0, 2P

o s Bt < 0, and F'(-) < 1, the entire expression is strictly positive for
any distribution that is sufficiently flat, that is, if f(-) is small enough for all 7y. The uni-
form distribution imposed in the article satisfies this assumption (by construction, the uniform
distribution minimizes the maximum value of f ()) and the entire term in square brackets

simplifies after imposing this functional form:

— . A5
B Ao " (&-3)

|:1 o Tltrans . :| . dpcomp dppers
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The sign follows from the partial derivatives on the contest function just stated, and from
Ttrans
v - _ﬂli?f* < 1.

Step 2. Given Step 1, if the ruler does not prefer the competent military at 6,,, — oo, then they
do not prefer the competent military for any 6, > 0. Thus, I check whether lim €, < 0

90u1—>oo
(see Equation A.1). The intermediate value theorem implies that at least one 7150 & (O, W;?]ax)

: : : __ 4iso — — 00 ) — .
exists Satleylng Qiso(ﬂ-trans - 7T-[rans’ pcomp - pcomp’ ppers - ppers) - O, or:

~ 180 1 ) 00
|:1 - F(Trtrans ’ ((1 - 7) o + 7)):| “Peomp ~ Ppers = 0. (A6)

comp




* At the lower bound 7ryns = 0, we have Qi (Tuwans = 0, Peomp = Poomps Ppers = Pers) >
0. To see why, the term inside the cdf equals O which, given the assumption F' ~
U (0, W;‘Zla"), yields F'(0) = 0. Consequently, (), simplifies to pg,,, — Ppes» Which is
strictly positive.

* At the upper bound Tlrans — gtllax’ we have Qiso (Wtrans = W;?]axapcomp pcomp7ppers

Ppers) < 0. To see why, the term inside the cdf equals 7™ [(1 - )

Déor comp
which strictly exceeds 7™ because pg,,, < 1. Given the assumption F' ~ U (0 ﬂmd")
F(z) =1 for any z > wma" Consequently, {2, simplifies to —pyc < 0.

* Continuity follows because the uniformity assumption implies that the cdf is continuous.

The unique threshold claim for 7% follows from the (easy-to-prove) fact that 4 = Do (),

trans trans

Step 3. For all Ty < 750, the intermediate value theorem implies that at least one 6};3 €
(0, 00) exists that satisfies:

Qiso (eout - 0190) = 0. (A7)

out

* At the lower bound o, = 0, we have Qiso(Goue = 0) = — F (Tygans) < 0.

* At the upper bound 6y, — 00, Step 2 shows that the present assumption of Tyans < 70
implies lim Qiso(foue) > 0.

Oout—00

* Continuity follows because the uniformity assumption implies that the cdf is continuous.

The strict positivity of Equation A.5 establishes the unique threshold claim for giso. m

out*

Lemma A.1 (Most-preferred disloyalty option for competent military). Unique thresh-
~ def

old values 0 < Ty < Tons < 1 exist with the following properties:
o If Thans < Tt then the competent military prefers coup to defection for all
O > 0.

 If Toans > ﬂﬁi’;s, then the competent military prefers defection to coup for all
Oour > 0.

* If Torans € (Firarns ﬁﬁgﬂ) then a unique threshold 0
the competent military prefers coup over defection if and only if 0,, < fo;f,

The implicit characterization of this threshold is Equation 6, which equates the
expected utility of each option.

ffif, € (0,00) exists such that




Proof. Define the difference in the competent military’s expected value of the coup and defect
options as:

Qdis(gout) = a(eout> : p<900mp7 Qout) + [1 - a(eout) : p(ecompa eout)} *Y * Trans — Tltrans-
This function strictly decreases in f:

deis
ABout

ap. do
=(1—=7 Op) - v =22 4 . )<0. (A.8)
(=7 bou) ( 0o 1 Aous

Therefore, if Q45(0) < 0, then the competent military prefers defection over coup for all
Ooue > 0; and if lim Qgs(Oon) > 0, then the opposite is true. This enables defining the two

00\1[ — 00
thresholds stated in the lemma:

~coup __ pfno -
= A9
trans 1_(1_p;>r?0400)’}/ ( )
0
el — o(0) (A.10)

trans — 1 _ (1 _ OZ(O)) . 7’
and the assumptions about each parameter ensure that both terms are strictly bounded between
Oand 1.

Finally, if Tyans € (Toam, 7o, ), then the conditions for the intermediate value theorem hold

for establishing the existence of 6% € (0,00) such that Qg (6%3) = 0, and Equation A.8

out out

establishes uniqueness. m

Given Lemma A.1, there are three possible cases for Proposition 2 depending on the value of myys.
I prove the proposition for s € (Tyans, Toes)- This is the most complicated case (which involves
piecewise functions) because the competent military’s most-preferred disloyalty option switches

from coup to defect for large enough 6,,. The proofs for the other two cases follow directly

from the proof for this case. The only difference is that for Myums < s, Step 2 needs slight

modification. Here we would replace the implicit definition for 7244 with a term in which coup,
rather than defection, is the disloyalty option for the competent military. This would incorporate

the term (o (+) defined in the proof.

Proof of Proposition 2.

Step 1. Show that increases in 6, strictly raise the dictator’s preference for the competent mil-
itary relative to the personalist military. Unlike Step 1 in the proof for Proposition 1, this step
consists of three parts because the competent military’s preferred disloyalty option switches
for high enough 6. We need to demonstrate:

(a) Higher 6, strictly raises the dictator’s relative preference for the competent military if
the competent military’s preferred disloyalty option is a coup.




(b) Higher 6, strictly raises the dictator’s relative preference for the competent military if
the competent military’s preferred disloyalty option is to defect.

(c) The probability with which the competent military exhibits loyalty is continuous in 6.

(a) If the competent military’s preferred disloyalty option is a coup, then the top term in Equa-
tion 7 is relevant. After rearranging this expression to put both terms on the right-hand side,
we can define:

Qcoup = [1 - F( gguPﬂ * Pcomp — [1 - F(O‘)} * Prers- (All)
We need to determine the sign of:

dQcoup
deout

dpcomp _ da
deout

dppers do

— [1 F( coup)].

Substituting in the functional form assumption and simplifying yields:

(A.12)

>
7-rmax deout deout 7Tmax

5q
~
Equation A.5

(1 _ T trans . ) . dpcomp dppers Xa

for:

dp comp
d‘gout

dp pers
dgout

d
:| + 2 ’ [ppers - (1 -7 71-trans) : pcompi| .

- (1 -7 71-trans) ' deout

XaEa'|:

Because the term for Equation A.5 is strictly positive, the imposed assumption that 7g™ is
sufficiently large implies that the entire expression is strictly positive.

(b) If the competent military’s preferred disloyalty option is to defect, then the bottom term in
Equation 7 is relevant. After rearranging this expression to put both terms on the right-hand
side, we can define:

Quer = [1 = F(7E)] + Peomp — [1 = F()] * Ppers- (A.13)
We need to determine the sign of:

deef def

da
deout B [1_F(7qu )} daout

dppers

dp comp di f
. f ( ef) 9
d out

Substituting in Equation A.3 and the functional form assumption, and simplifying, yields:

rans d d s
<1 T "Y> _ (Pcomp  @Pper + Xb >0 (A.14)
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Equation A.5

f(ﬂ'ggup)'deout '(1_7'7Ttrans)'pcomp_ [1—F(Oé)] ’ dOoyt _f(a).deout ‘I

pers | -



for:
dppers do

. deout + deout . ppers.

X =«

max

Because the term for Equation A.5 is strictly positive, the imposed assumption that wg™ is

sufficiently large implies that the entire expression is strictly positive.

(c) It is immediately apparent that the probability with which the competent military exhibits
loyalty is continuous in 6, at any value of 6, such that the competent military’s preferred
disloyalty option does not change. This is true for all 6, except at O,,; = éf,‘li;, where the
preferred disloyalty option switches from coup to defection. Hence, the remaining step to
showing that the probability with which the competent military exhibits loyalty is continuous

in 6, is to establish:

m  F(78" (Oow)) = hnin(wggf(em)). (A.15)

out

Ooutﬁ(égi,st) - 00u1*)(9

After imposing the functional form assumption for F'(-), this easily reduces to:

a(égzlst) + [1 - a(égilst)] “Y * Tirans = Togans | (1 =) - +7]-

Pcomp (égll;t)

This, in turn, easily reduces to the implicit definition of 44

Cu from Equation 6.

Step 2. Given Step 1, if the ruler does not prefer the competent military at 6., — 0o, then they
do not prefer the competent military for any 6, > 0. Thus, I check whether lim (4 < O

Oout—00

(see Equation A.13). [NB: because I am proving the case Tuyas € Ty, ﬁf’,i,{m), we know

that the relevant disloyalty option for the competent military at 0,, — oo is defection.)

The intermediate value theorem implies that at least one 7%l & (O, W;?la") exists satisfying

__ sdual __ 00 00 _ .
Qdef('/rtrans - Wtranypcomp - pcompappers - ppers) - 0, or:

~ dua 1 (0.9] o (0.9]

|:1 - F<7T?ranls ’ ((1 - ’Y) RPN + 7)):| 'pcomp - [1 - F(Oé )} 'ppers = 0. (A16)

comp

* Atthe lower bound Oy = 0, we have Qqer(Tiwans = 0, Peomp = Poomps Ppers = Ppers) > 0. To
see why, the term inside the cdf equals O which, given the assumption F' ~ U (0, W;f‘]“") ,
yields F'(0) = 0. Consequently, s simplifies to p3,,, — [1— F(a™)] - Ppers» Which is
strictly positive because pg,,, > Ppers and F'(a>) < 1.

* At the upper bound s = ™, we have Qdef(ﬂ-trans = 7"-;?laxupcomp = pggmpvppers =

sq
Ppas) < 0. To see why, the term inside the cdf equals 7™ - [(1 - ) - poi + ’y},
comp

which strictly exceeds mli™ because pgs,,, < 1. Given the assumption F' ~ U (0, 7o),

F(z) = 1 for any x > nfp®™. Consequently, Qqr simplifies to —[1 — F(a™)] - pge, < 0.

* Continuity follows because the uniformity assumption implies that the cdf is continuous.




Step 3. For all Ty, < 7% demonstrate that at least one ég‘gsﬂ € (0,00) exists that makes

the ruler indifferent between their choice of military. There are two cases to consider because
this threshold can be either larger or small than the point at which the competent military’s

preferred disloyalty option switches, 0, = 0. These two cases are summarized intuitively
in Table A.2.
(a) Suppose the ruler prefers the competent military at 6, = ég{ft stated formally as

Qeoup(Pour = 6%5) > 0. Then 62 ¢ (0 édis) and satisfies

out out ’ Y out

Qcoup (eout = édual) = 0. (A17)

out

Because the competent military prefers coup over defection for all 6, < égfﬁ, we know that

Qeoup 1s the relevant function. Showing that the conditions for the intermediate value theorem
hold establishes existence:

* At the lower bound 6y, = 0, we have Qeoup(foue = 0) < 0. To see why, O, = 0, we have
Peomp = Dpers = 1. Therefore, it suffices to show F'(a(0)) < F (75" (0)). This reduces
to a(0) < 7g"P(0) because F'(-) is a strictly increasing function over its support, and

then to (1 — «(0)) - - 7 > 0, a true statement because v < 1.

* At the upper bound 6y, = 095, we have Qeoup(Gou = O

out

) > 0. This inequality is simply

out?
the scope condition for case a.

* Continuity follows because the uniformity assumption implies that the cdf is continuous.

(b) Suppose the ruler prefers the personalist military at 0, = gdis

> stated formally as

Qqer(Ooue = 0%) < 0. Then G2 ¢ (é‘ﬁs 00) and satisfies

out out out’

out

Quer (Boue = 021) = 0. (A.18)

Because the competent military prefers defection over coup for all 6, > égfﬁ, we know that

Qger 1s the relevant function. Showing that the conditions for the intermediate value theorem
hold establishes existence:

« At the lower bound o = 6%, we have Quef(Oou = 098

equivalent to the scope condition for case b.

) < 0. This inequality is

* At the upper bound 6., — o0, we have elim Qqet(foue) > 0. This inequality is true
out—> 00

O ~ dual
because we are assuming in Step 3 that Tyans < Tang-

* Continuity follows because the uniformity assumption implies that the cdf is continuous.

The equations from Step 1 of the proof establish the unique threshold claim for both cases
(specifically, Equations A.12, A.14, and A.15). Finally, we need to verify that two cases parti-

tion the space, which follows from Quet(four = 0%5%) = Qcoup(bour = gdis) -

out




Table A.2: Cases in Step 3 of the Proof for Proposition 2

Case a

Vo < O O © (035 0) O > O
Ruler chooses Personalist military Competent military Competent military
Competent military prefers Coup Coup Defection
Caseb

Bour < O Boue € (Oout: Oout ) Bour > G55
Ruler chooses Personalist military = Personalist military Component military
Competent military prefers Coup Defection Defection

Note: For parameter values at which the ruler optimally chooses the personalist military, the competent military’s
preferred disloyalty option is in gray to indicate that this choice occurs off the equilibrium path.

Proof of Proposition 3. Before proving the individual cases, first demonstrate that the partial-
equilibrium characterizations of the probability of a coup (derived from Equations 3 and 5)
exhibit a smooth and strictly decreasing relationship in 6:

dF(oz(Qout)) da(eout)
S S S Lrou/ Al
e f(a) 0 <0 (A.19)
AF (7P (Bour) ) ; dor(Bour)
= ~?ou - (1 — Sltrans) T T 7, . :
. F(@G™) - (1= Tians) . <0 (A.20)

Unfavorable post-transition fate. Follows from four facts:

1. Ruler chooses the personalist military for all 6, < gdual (0, 00) and the competent

out
military for all 6y, > 0% (see Proposition 2).

2. Competent military’s preferred disloyalty option is coup for all ,,, (see Lemma A.1).

3. F(ﬁ:g“p(ﬁout)) > F(a(@out)), which follows from ~ > 0.

4. Equations A.19 and A.20.

Intermediate post-transition fate. Follows from three facts:
1. Facts 1, 3, and 4 from the previous case.

2. Competent military’s preferred disloyalty option switches from defection to coup at
Oout = 09 € (0, 00) (see Lemma A.1).

out

3. édual < édis

out out

follows from step 3 of the proof for Proposition 2.

Favorable post-transition fate. Follows from three facts:




1. Ruler prefers the personalist military for all 6., > 0 (see Proposition 2).
2. Equation A.19.

3. Competent military’s preferred disloyalty option is defection for all 6,,, > 0 (see Lemma
A.l). |

Before providing a formal statement to correspond with the intuition highlighted in Figure 7, we
need to define additional threshold values of Ty,ns. First, the value 7 at which the competent

trans
military is indifferent between their disloyalty options of coup and defection:

- Peomp + (1 = 0 Peomp) * 7 * Titans = Tirans- (A21)

Second, the value 7% ~at which the ruler is indifferent between the competent and personalist

militaries, fixing defection as the preferred disloyalty option for the competent military:
1= F(RE ()] - Peomp = [1 = F(@)] - P (A22)

Third, the value 7g, at which the ruler is indifferent between the competent and personalist mili-

taries, fixing coup as the preferred disloyalty option for the competent military:
[1 - F(ﬁfgup(ﬁf&g))} * Peomp = [1 - F(a)} * Ppers- (A23)

The following statement presents two distinct cases, the first of which corresponds with the pa-
rameter values assumed for Figure 7. Table A.3 provides an intuitive summary of the distinction
between the two cases.

Proposition A.1 (How post-transition fate influences equilibrium outcomes).

iy ~d
e Case 1. Suppose ﬂfjjns < W,,Z’;s.

— The equilibrium probability of regime survival weakly decreases in T qps,

and this relationship is strict for T, < ﬁflrff;s.

- Pr(coup ) IS NON-MONOLONIC IN Ty, positive and strictly increasing for

~dis . _ ~dis .
Tirans < Tyane @ discrete decrease to 0 at Wtra,byf— Thems aNd a discrete and
. ~ ae
permanent increase to F(a) > 0 at Tyuns = Tiyans-

y ~d
e Case 2. Suppose 7% > 7 s

— The equilibrium probability of regime survival weakly decreases in T ,qps,

and this relationship is Strict for Tiaps < Tom-

- Pr(coup ) IS NON-MONOLONIC IN Tyan: positive and strictly increasing for

Tans < Ty, and a discrete and permanent decrease to F(a) > 0 at
_ - def
Wtrans - eruns'

10



Proof. In Step 1, I evaluate outcomes at low values of Ty, In Step 2, I evaluate outcomes at
high values of .. In Step 3, I evaluate outcomes at intermediate values of 7,,s. The two
cases in the proposition are distinct only in Step 3.

Step 1. At Ty, = 0:

* The competent military prefers coup to defection. We know that 735 = > 0 because

Q' + Peomp > 0.

* The ruler chooses the competent military. To see why, at my.,s = 0, the competent
military’s preferred disloyalty option is a coup and their probability of exhibiting loyalty
is F'(«). This is identical to the corresponding probability for the personalist military,
hence the claim follows from pcomp > Ppers-

e Given continuity in 7ry,,s, for low enough 7., the following two derivatives imply,
respectively, that the equilibrium probability of survival strictly decreases and the equi-
librium probability of a coup strictly increases in igps:

d
“1 - F () 'p“’mp} = — (™) - Peomp - (1= ) -7 <0, (A24)

dﬂ-trans
d ~ cou ~ cou
G P = S5 (1) >0 (229
Step 2. At Tyans = fc‘la", the ruler chooses the personalist military because the probability

that the competent military exhibits loyalty is 0. To see this, the competent military’s utility
to defection is a lower bound for their payoff. At Ty = 7™, this disloyalty option strictly
exceeds their expected utility to loyalty for any draw of 7. Continuity in 7, implies that, for
large enough .y, neither survival nor coups are a function of 7,,, because the ruler chooses
the personalist military. The equilibrium probability of survival equals [1 — F(a)] - ppers and

the equilibrium probability of a coup equals F'(«).

Step 3. We know that the competent military switches their preference from coup to defection
at Tans = Wg‘jm and that the ruler switches their choice from the competent to the personalist
military at T, = 79 . Because these thresholds are not strictly ordered, we need to consider
two cases. These are stated in the proposition, and summarized more intuitively in Table

A3.

dis def

In Case 1, fOr Tyans € (7S, 7l

) the ruler chooses the competent military, whose preferred
disloyalty option is defection. Hence Pr(coup*) = 0 in this range. The strictly decreasing

relationship for survival follows from:

[ PO ] = 20 171 ] <0

7Ttran S

At Tyans = 78 Pr(coup ) discretely increases to F'(a)) > 0 because the ruler switches from

11




the competent to personalist military, and the probability of survival is constant in 7.

In Case 2, the competent military’s preferred disloyalty option is coup for all values of 7, at
which the ruler chooses the competent military. FOr Tyans < 7o, Equations A.24 and A.25

establish the results for survival and probability of a coup. FOr Tyans > s the probability of
survival is constant in Tyans. At Tirans = Toanes PT (coup*) discretely decreases from F' (ﬁsgup) to
F(«). We know that the former term is larger than the latter because v > 0. u
Table A.3: Cases in Proposition A.1
Case 1
Tirans < Tians Tirans € (Tigans: Mtans)  Ttrans > Fitons
Ruler chooses Competent military Competent military Personalist military
Competent military prefers Coup Defection Defection
Case 2
Tirans < frggl;s Trans € (7%&3257 7?'Srlasns) Trans > ﬁg‘l;ns
Ruler chooses Competent military  Personalist military Personalist military
Competent military prefers Coup Coup Defection

Note: For parameter values at which the ruler optimally chooses the personalist military, the competent military’s
preferred disloyalty option is in gray to indicate that this choice occurs off the equilibrium path.
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A.3 EXTENSION: MULTIPLE COERCIVE UNITS

In the baseline model, the ruler can perfectly assess the composition of the future outsider threat
they will face. Yet in reality, dictators cannot anticipate the exact nature of future outsider threats.
One common strategy for hedging bets is to counterbalance a more professionally organized
and competent conventional force with a personalist paramilitary (Geddes et al. 2018; De Bruin
2020).

Here I formally extend the model to incorporate this consideration. The ruler makes a continu-
ous choice over how to allocate a budget of size B between two distinct coercive units: a more
competent conventional military and a personalist paramilitary. Resources dedicated to the com-
petent unit more effectively translate into coercive capacity, but this coercive force also anticipates
a better post-transition fate. The ruler knows the distribution of possible outsider threats when al-
locating funds, but is uncertain about the exact outsider movement that will arise. After observing
Nature draws for 6, and 7y, the ruler deploys either the conventional military or personalist
paramilitary, who in turn chooses between loyalty and defection.

The option to empower a counterbalancing unit yields a similar fundamental tradeoff as in the
baseline model. Any additional soldier for or dollar of spending on the personalist paramilitary
creates an opportunity cost by weakening the more competent conventional forces. Thus, rulers
may indeed hedge their bets when organizing their coercive apparatus, but this does not obviate
the main point that they trade off between bolstering coercive capabilities and worsening the post-
transition fate. Furthermore, when the ruler can precisely assess which outsider threat they will
confront, they dedicate all resources to one unit or the other. This recovers the assumed binary
structure of the baseline model.

One new result is that robust fiscal health, i.e., high B, mollifies the main tradeoff by enabling the
ruler to allocate more funds to each coercive unit. Thus, a looser budget constraint enables the
ruler to come closer to maximizing the strength of each, given diminishing marginal returns for the
contest functions. Following the formal analysis, I discuss the case of Iraq in this context.

Setup. Consider the following sequence of moves:

1. Organizing coercion. Ruler chooses N¢omp, > 0 meritocratic officers for a competent unit and
Npers > 0 sycophant officers for a personalist unit, subject to a budget constraint Neomp +
Npers < B, with B > 0.

2. Outsider threat realized. Nature determines the attributes of the mass outsider threat from a
Bernoulli distribution:

"

(ot o) = (Oou, Tans’)  With Pr=¢q € [0, 1]
outs Mtrans (eout ’ Wtransﬂ) with Pr= 1 — q

Below, I impose assumptions that make the ruler inclined toward the competent unit under
the first draw, and the personalist unit under the second draw.

13



3. Deploying the coercive unit. Upon observing the Nature draw, the ruler decides which coer-
cive unit to deploy (with the resources for each fixed at the levels chosen in Step 1) to repress
the mass actor.

4. Military’s valuation of incumbent realized. Nature draws 7y, from the same distribution as
in the baseline model.

5. Strategic loyalty choice. The chosen coercive unit decides between loyalty and defection.

[I omit the coup option because it does not affect the main mechanism of interest for this
extension. Because the assumption 7 > 0 yields informative results only when coups are a
strategic option, I also set v = 0 to simplify the expressions.]

6. Outcomes and payoffs. Unchanged from the baseline model.

Because this extension entails the ruler making a continuous choice, to close out the model, I im-
pose two additional (standard) assumptions for the contest function: diminishing marginal returns,

2 .. . s .
9% < (), and an Inada condition for the bounds, lim M“’_e"“‘) = 0.
OOmit Op—o0  Obmil

Analysis. If the ruler deploys the competent unit and they choose to act loyally, then the ruler sur-
vives with probability p(Neomp, fout)- The equivalent term for the personalist unit is p(d - Npers, Gout)-
Assuming § € (0,1) expresses the weaker coercive capabilities of members of the personalist
unit. The personalist unit always acts loyally, and the competent unit acts loyally with probability

1— W - 2w These results and expressions follow from terms in the baseline model and
comp,You sq

from assuming v = 0. Consequently, the probability of survival is p(d - Npers, four) if the ruler
deploys the personalist unit and p(Neomp, four) — =22 if the ruler deploys the competent unit. The

max
L

full optimization problem is:

max q : S<Nc0mp7 Npers; eout,7 7Ttrans/> + (1 - Q) : S(Ncompa Npers; ‘goutﬂy 7Ttrans”)

Nc()mp ) Npers )‘comp ) )\pers ) >\B
+/\comp : Ncomp + /\pers : Npers + )\B : (B - Ncomp - Npers)a

with the probability of survival S equaling:

max ’

S(Ncomp7 Npers; eouu 7Ttrans) = max {p(Ncompa eout) — Ztrans p(5 . Npersa Hout) } .
sq
The probability-of-survival function incorporates the ruler’s best response after observing the Na-
ture draw for the type of outsider threat: they deploy whichever coercive unit maximizes the prob-
ability of regime survival. This depends both on the Nature draw (exogenous parameters) and on
how many resources the ruler allocated to each unit at an earlier information set in the game (an
endogenous choice).

To make the problem strategically interesting, I assume that the ruler is inherently inclined toward
the competent unit if Nature draws the first type of threat, and inherently inclined toward the
personalist unit if Nature draws the second type of threat. By inherently inclined, 1 mean that the

14



ruler prefers a particular security unit when comparing both at full strength. Formally:

T / T "

p(Ba eout,) - 7;22)54 > p<5 ’ B7 eout/) and p(B, eout//) - 7:_1-;1;1 < p(5 ) B> Qout”) (A26)
N’ N’

~ ~ a4 Personalist ~ a4 Personalist

Competent Competent

The equilibrium allocation depends on the likelihood of each type of outsider threat, parameterized
by g. The following demonstrates the existence of unique thresholds ¢ € (0,1) and g € (0, 1) such
that:

1. If ¢ < g, then the ruler sets Neomp = 0 and Npers = B.
2. If ¢ > q, then the ruler sets Neomp = B and Npes = 0.

3. Ifg<qgandgq € (g, q) , then the ruler chooses interior optimal solutions Neomp = Ny, and
Npers = N, Which I define shortly.

pers®

In each solution, the budget constraint binds. Given the assumption about inherent inclinations, it
follows directly that if the ruler knows for sure what type of threat they will face, i.e., ¢ € {0, 1},
then they will devote all their resources to only one coercive unit. If ¢ = 1, then Neomp = B and
Npers = 05 and if ¢ = 0, then Neomp = 0 and Ne,; = B. Given assumed continuity in the objective
functions, this also implies that the ruler will dedicate all resources to one unit if ¢ is “close” to
either O or 1, and I formalize these thresholds below as ¢ and g.

If the optimization problem has an interior solution, then it takes the form:

Tlr, ns/
N, m%x A\ q- p<Ncomp7 eout/)_ tnlzax +(1_Q)'p(5'NperS7 eout,/)+)\'(B_Ncomp_Npers)- (A27)
comp 4 Vpers; sq

Slightly rearranging the first-order conditions yields a system of implicit solutions for the optimal
choices N, and Nj... The imposed assumption of diminishing marginal returns implies that the

solutions are maxima.

0
. . N* !/
) emil p (6 pers’ eout)

N: +N° =B (A.29)

comp pers

ip(N* Oo) = (1 —q) -0

comp’ “out
8emil P

q- (A.28)

The ruler devotes all resources to the competent unit if and only if:

"

/ Trans' I T trans
q- {p(B,Hom)— t } +(1—-q)- [p(B,Hom ) — —

max max
sq qu

ﬂ-de

* 7Tmns/ *
q- |:p(Ncomp7 QOUt/) — = :| + (1 - Q) ) p((S ’ Npers? eout//)-
5q

The left-hand side of the inequality expresses the ruler’s utility to devoting all resources to the
competent unit. In this case, the ruler deploys the competent unit regardless of which outsider
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threat materializes. The right-hand side expresses the ruler’s utility to choosing the interior-optimal
allocation. In this case, the ruler deploys the competent unit if the first type of outsider threat
materializes, and the personalist unit if the second type.

Deriving this inequality with respect to ¢ shows that it is strictly more likely to hold for higher ¢
(note that the envelope theorem applies to the term on the right-hand side). Combining this with
the boundary conditions in Equation A.26 enables implicitly defining a unique threshold g € (0, 1)
such that:

— / 7Ttrans/ — " 7Ttrans//
q- p(Baeout)_ pmax _l'(l_Q) p(B790ut )_W -

sq 5q

|: (Nc*omp(_) eout,) - 7::%} + (1 - q) (5 N;ers(_) eout//)~

5q

The mechanics for characterizing the unique g € (0, 1) threshold are identical:

/ 1" * / 7Trans, * "
q-p(3-B, Oout )+ (1) -p(5-B, fou”) = { (Ncomp( ), eom)—ﬁt }+( q)-p(d- Nyrs (), Oou ).

max
sq

Thus, we can characterize the ruler’s equilibrium probability of survival as a function of ¢:

"

/
q- |:p(B>00ut/) — Wtﬁﬁi} +(1-q) {p(B, Oou!) — 5 } ifg>7
T T

p(é'Bveout/)+(1_Q) p(6-B , Oout’ ) if g <q.

/
|: (Nc*omp7 90“t/> - M:| + (1 - q) (5 Npers? QOUt”) lfq S (Q? q) (A.30)

max
ﬂ-sq

Accurate threat assessment recovers binary choice. The analysis shows that if the ruler is certain
(or nearly so) about the type of threat they will confront, then optimal allocation collapses to the
simple binary structure assumed in the baseline model—either all resources to the competent unit,
or all to the personalist unit.

Loosening the budget constraint. Robust fiscal health mollifies the main tradeoff faced by the
ruler by enabling them to allocate more funds to each coercive unit. A benchmark is the ruler’s
equilibrium probability of survival if they can spend the entire budget B on each coercive unit. In
this case, they deploy the competent unit in response to the first type of outsider threat, and the
personalist unit in response to the second:

! Wrans/ 1!
P(B,0o) — —= | 4 (1 —q) - p(5 - B, o). (A.31)

max
sq
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To show that an arbitrarily large budget mitigates the allocation problem, I show that the difference
in the probability of survival between Equation A.31 and the interior-optimal allocation in Equation
A.30 goes to 0 as the budget diverges to infinity:

hm {q : |:p(B7 eout/) - p(Nc*omp7 eout/):| + (1 - Q) : |:p((5 : Bv eout//) - p(é : N;ery eout//):| }

B—oo

It suffices to show that Blim Neomp — 00 and lim N — oo. The following establishes the first
— 00 — 00

claim, and the proof for the second is identical. Using Equations A.28 and A.29 enables restating
the implicit definition of N} as:

comp 4>
2] * /
: p NCOm ) 00Ll ]_ -
5 80m11 ( p t) . _ q ) 5‘ (A.32)
76 P(0 (B = Negmp) Oou) q

The right-hand side is bounded, which implies the left-hand side must be as well. Given this, we

can prove the claim by contradiction. Suppose lim Ng, < oco. Then lim (B — Ng,,,) = oo.
B—oo0 B—oo

Given the Inada assumption introduced above, this implies that the denominator converges to 0
and hence the left-hand side is unbounded, yielding a contradiction.

Empirical example. In empirical cases of robust fiscal health, rulers often lavish personalist
paramilitary units with lucrative pay and weapons, while still having considerable revenues left
over to spend on a more professional and socially inclusive conventional military. By contrast,
cash-strapped regimes lack this luxury. In Iraq under Saddam Hussein, Blaydes (2018, 269-73)
connects the general decline in state fiscal resources between the 1970s—90s to a major restructur-
ing of the military from a more socially inclusive force with formidable counterbalancing units to
an unambiguously personalist and socially exclusive military. This case helps to isolate the bud-
get mechanism because the state’s fiscal position changed over time. Long-standing, unchanging
factors do not provide a compelling alternative explanation for a single country’s shift over time in
military organization.

Amid an oil boom during the 1970s—80s, the Iraqi army grew enormously, from roughly 50,000
personnel in 1968 to almost 1 million in 1988. Alongside this buildup of the conventional army,
the Ba’th Party created and expanded paramilitary units such as the Republican Guard and Popular
Army. Thus, they combined competent and personalist units within the overall security appara-
tus.

Later, following war with Iran throughout the 1980s, deteriorating finances made maintaining a
large and socially inclusive standing army “beyond the economic capability of the regime,” and
the army risked becoming an “‘uncontrolled leviathan’ at its full mobilization capacity” (Blaydes
2018, 271). This fear manifested in 1991. Following the failed the invasion of Kuwait, retreating
soldiers mutinied and participated in major uprisings that almost toppled the regime. Ultimately,
personalist Republican Guard units put down the insurrections. They remained loyal because they
feared a transition: “Hussein’s fall would be a tremendous loss for them as well” (272).

Reforms to the military after 1991, amid a period of fiscal austerity because of UN sanctions, com-
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pleted the transition to a personalist military. Recruitment to the officer corps became increasingly
geographically narrow and favored individuals from in and near Saddam Hussein’s home area of
Tikrit. This “privileged loyalty over competence, hurting Iraq’s military readiness” (273).

A.4 EXTENSION: PREVENTIVE REPRESSION

In the baseline model, the military can only react to mass movements that have already formed.
Yet real-life rulers also use repression to prevent mass threats from arising. Secret police and other
intelligence agencies engage in activities such as surveillance, low-profile harassment, denial of
benefits such as public employment, and prosecuting political opponents (hence, in this extension,
I refer to a general “coercive agent” rather than “the military” specifically). These tactics seek to
deter and undermine mass anti-regime movements (Levitsky and Way 2010; Greitens 2016; Dragu
and Przeworski 2019). Power-sharing arrangements serve a similar preventive purpose, although I
do not explicitly model this non-coercive strategy. For example, sharing influential positions in the
central government with members of other ethnic groups can help to prevent civil wars. In regions
where residents are represented in the central government, the state has denser brokerage networks

that facilitate better intelligence collection about nascent anti-regime movements (Roessler 2016;
Blaydes 2018).

The strategic calculus is identical when the goal is prevention rather than reaction. To see why, con-
sider an extension identical to the baseline model until the information sets following the choice of
loyalty/defect/coup choice by the coercive agent. Following this move, now suppose that a strate-
gic masses actor decides whether to mobilize (a choice which itself follows a new Nature move
described below). Mobilization by the masses establishes outsider rule for sure, and governance
yields for them a benefit of b > 0. The masses also pay a cost to mobilizing that depends on the
action the coercive agent took:

* If either type of coercive agent defected, then the cost is 0.

If the competent agent acted loyally, then the cost is ceomp = ¢(Gcomp, Oout)-

If the competent agent staged a coup, then the cost is & - Ceomp-

If the competent agent acted loyally, then the cost is cpers = ¢(Opers, Oout)-
* If the competent agent staged a coup, then the cost is a - Cpers.
For any cost-of-mobilization amount c faced by the masses, they will mobilize if b > c.

To align this extension with the idea of using coercion to prevent rather than to react to mass
threats, I assume that the coercive agent uncertain as to how the masses will respond to repression.
Specifically, following the move by the coercive agent but before the move by the masses, Nature
draws b from a distribution G(-) that satisfies standard properties and has strictly positive support.
Thus, for an action that imposes a cost ¢ for the masses to mobilize, the military knows that the
probability of non-mobilization equals G(c). Appropriate assumptions about how the  terms
affect the cost of mobilization recovers probability-of-survival terms isomorphic to those in the
baseline model, pcomp and ppers. Thus, even if repression is used to prevent rather than react to
endogenous outsider threats, the strategic interaction between the ruler and their coercive agent is
equivalent.
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A.5 DATA SOURCES

* Replication data available at Paine (2022).

* The data in Figure 8 (and mentioned in the first paragraph of the article) incorporate a global
sample of authoritarian regimes between 1946 and 2015. All the following sources cover all
these years unless otherwise noted. I exclude separatist movements, which do not directly
imperil the survival of the incumbent regime.

* To identify authoritarian country-years, I used the updated version of the dataset from Boix
et al. (2013). They include broad coverage of countries, although I include only countries
with complete data on all variables in Figure 8. This ensures that the numbers are comparable
across rows in the figure, and in practice excludes a handful of small island nations.

* Data on center-seeking rebels and ethnic rebels from Vogt et al. (2015). To calculate the
figure for the number of armed insurgencies that aimed to seize the capital city in the first
paragraph of the article, I summed the number of onsets of center-seeking wars. This is a
binary variable, and hence years with multiple new wars are counted only as a single onset.

* Data on Marxist rebels from Kalyvas and Balcells (2010). Their data end in 2006. The only
Marxist rebellion in their dataset that was ongoing in 2006, FARC in Colombia, is coded by
Correlates of War (Dixon and Sarkees 2015) as lasting through 2015. Hence, I count one
Marxist rebellion from 2007-15.

e Data on Islamist rebels from Gleditsch and Rudolfsen (2016). Their data end in 2014.

* Data on non-violent movements from Chenoweth and Lewis (2013). To calculate the figure
for the number of non-violent movements that sought regime change in the first paragraph
of the article, I summed the number of onsets of non-violent movements. This is a binary
variable, and hence years with multiple new movements are counted as a single onset.

* In Figure 9, data on military personalism from Geddes et al. (2018). Their data end in 2010.
Their country coverage is broad, although somewhat more restrictive than that in Boix et al.
(2013). Each variable is a component of their personalism index (see pgs. 79-85). These
three (of their eight) components most directly pertain to the concept of a personalist mili-
tary: dictator’s personal control of the security apparatus, creation of loyalist paramilitary
forces, and military promotions based primarily on loyalty to the regime leader or ascriptive
ties rather than merit and seniority.

19



REFERENCES

Blaydes, Lisa. 2018. State of Repression: Iraq under Saddam Hussein. Princeton, NJ: Princeton
University Press.

Boix, Carles, Michael Miller, and Sebastian Rosato. 2013. “A Complete Data Set of Political
Regimes, 1800-2007.” Comparative Political Studies 46(12):1523—-1554.

Chenoweth, Erica and Orion A Lewis. 2013. “Unpacking Nonviolent Campaigns: Introducing the
NAVCO 2.0 Dataset.” Journal of Peace Research 50(3):415-423.

De Bruin, Erica. 2020. How to Prevent Coups D’état: Counterbalancing and Regime Survival.
Ithaca, NY: Cornell University Press.

Dixon, Jeffrey S. and Meredith Reid Sarkees. 2015. A Guide to Intra-State Wars: An Examination
of Civil, Regional, and Intercommunal Wars, 1816-2014. Washington, DC: CQ Press.

Dragu, Tiberiu and Adam Przeworski. 2019. “Preventive Repression: Two Types of Moral Haz-
ard.” American Political Science Review 113(1):77-87.

Geddes, Barbara, Joseph Wright, and Erica Frantz. 2018. How Dictatorships Work: Power, Per-
sonalization, and Collapse. Cambridge: Cambridge University Press.

Gleditsch, Nils Petter and Ida Rudolfsen. 2016. “Are Muslim Countries More Prone to Violence?”
Research & Politics 3(2):1-9.

Greitens, Sheena Chestnut. 2016. Dictators and Their Secret Police: Coercive Institutions and
State Violence. Cambridge: Cambridge University Press.

Kalyvas, Stathis N. and Laia Balcells. 2010. “International System and Technologies of Rebellion:
How the End of the Cold War Shaped Internal Conflict.” American Political Science Review
104(3):415-429.

Levitsky, Steven and Lucan A. Way. 2010. Competitive Authoritarianism: Hybrid Regimes after
the Cold War. Cambridge: Cambridge University Press.

Paine, Jack. 2022. “Replication Data for: Reframing the Guardianship Dilemma: How the
Militarys Dual Disloyalty Options Imperil Dictators.”. Harvard Dataverse Dataset. https:
//doi.org/10.7910/DVN/MYWPTEF.

Roessler, Philip. 2016. Ethnic Politics and State Power in Africa: The Logic of the Coup-Civil War
Trap. Cambridge: Cambridge University Press.

Vogt, Manuel, Nils-Christian Bormann, Seraina Riiegger, Lars-Erik Cederman, Philipp Hunziker,
and Luc Girardin. 2015. “Integrating Data on Ethnicity, Geography, and Conflict: The Ethnic
Power Relations Data Set Family.” Journal of Conflict Resolution 59(7):1327—-1342.

20


https://doi.org/10.7910/DVN/MYWPTF
https://doi.org/10.7910/DVN/MYWPTF

	Supporting Information for  ``Reframing the Guardianship Dilemma''  by Jack Paine
	Critical Thresholds for Optimal Actions 
	Proofs for Baseline Model 
	Extension: Multiple Coercive Units 
	Extension: Preventive Repression 
	Data Sources 


