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Appendix: Proofs of Propositions

In this Appendix, we provide the proofs for Propositions 3 and 4 (notice that Propositions
1 and 2 are proved in the text).

Proof of Proposition 3. Given €, a security agent’s marginal utility with respect to e; is

M(e)By(e:) — [1 = TI(e)]Cy(es)- (1)

If II(e)B'y(e;) — [1 — II(e)]C"(e;) < 0 for all e; € [e;, e,] and all € € [e, €], then the unique
optimal level of repressive effort is e; = ¢; for all ¢ and hence the unique equilibrium level of
effort is e* = ¢;. Below we derive a sufficient condition on the exogenous parameters such
that the expression (1) is negative for all e; € [e, e,] and all € € [e, e,]. Notice that the

condition for expression (1) to be negative can re-written as follows:

Iie) ., ,
1——H(E)BA<€i) < C(e).

T(e)
1-11(o)

marginal benefit B/ (e;) is decreasing in e; and attains the maximum value at e¢;. That is,

lfll(f()é) B(e;) < l?ée(’;l)Bg(el) for all e; € [e;, €] and all € € [e, ep]. Let C = = He(h))Bg(el).l

Finally, the marginal cost C’;(e;) is increasing in e; and thus attains the minimum value at

The expression is increasing in € and attains the maximum value at e,. Also, the

er. If C'(e;) > C, the expression (1) is negative for all e; € [e;,e,] and all € € [e;, 4], and
therefore e* = ¢; is the unique equilibrium level of effort in the repression subgame.

If II(e)B/y(e;) — [1 — I1(e)]C"(e;) > 0 for all e; € [e,ep] and all € € [e, ep], then the
unique optimal level of repressive effort is e; = e;, for all 7 and hence the unique equilibrium
level of effort is e* = ej,. Below we derive a sufficient condition on the exogenous parameters
such that expression (1) is positive for all e; € [e;, e,] and all € € [e;, e]. The condition for

expression (1) to be positive can re-written as follows:

I1(e)
——— B (e;) > C(e;
1 — H( ) (6 ) A(e )
The expression 12(16()6) is increasing in € and attains the minimum value at e;. Also, the

marginal benefit B';(e;) is decreasing in e; and attains the minimum value at e,. That is,

H(e() ;B (ei) = 1526([;)314(6}1) for all e; € [e;,ep) and all € € [eg, ep). Let C' = — H() T Bllen). 2

Finally, the marginal cost C’;(e;) strictly increases in e; and attains the maximum value at

!Notice that C is well-defined since II(e;) < 1
ZNotice that C is well-defined since TI(-) is increasing in & and II(ep) < 1.



en. If C'(en) < C, expression (1) is positive for all e; € [e,e,] and all € € [e, e, and
therefore e* = ¢, is the unique equilibrium level of effort in the repression subgame.
]

Proof of Proposition 4. Given e, a security agent’s marginal utility with respect to e; is given
by expression (1). If II(e) B'y(e;) — [1 —II(€)]C"(e;) < 0 for all e; € [e;, e,] and all € € [e, ey],
then the unique optimal level of repressive effort is e; = ¢; and hence the unique equilibrium
level of repressive effort is e* = e;. Below we derive a sufficient condition on the (marginal)
benefit of repression such that expression (1) is negative for all e; € [e;, e,] and all € € [e;, ey].

The condition for expression (1) to be negative can re-written as follows:

1 —Tl(e)

B./A(el) < H(é)

C'y(€;).

1-T1(e)
T(e)
marginal cost C’(e;) is increasing in e; and attains the minimum value at e;. That is,

%é()é)cg(e,-) > 15126(:)’1)01’4(@) for all e; € [e;,ep) and all € € [e, ep]. Let B = lﬁ?e(:;l)C’A(el).g

Finally, the marginal benefit B’,(e;) strictly decreases in e; and attains the maximum value

The expression is decreasing in € and attains the minimum value at e,. Also, the

at ;. If B(e;) < B, then expression (1) is negative for all e; € [e;,e;] and all € € [e, €3],
and therefore e* = ¢; is the unique equilibrium level of effort in the repression subgame.

If II(e)B/y(e;) — [1 — II(e)]C"y(e;) > 0 for all e; € [e,ep] and all € € [e, ep], then the
unique optimal level of repressive effort is e; = e, and hence the unique equilibrium level of
effort is ¢* = e;,. Below we derive a sufficient condition on the primitives as a function of
the marginal benefit of repression such that expression (1) is positive for all e; € [e;, e;] and

all € € [e;, ep]. The condition for expression (1) to be positive can re-written as follows:

1 —TII(e)

_1I(e)
I(e)

marginal cost C(e;) is increasing in e; and attains the maximum value at e,. That is,

1;1?6()5) C’g(ez) S %Cg(eh) for all e € [6[, €h] and all € € [6[, eh]. Let E = 1E?€(l§l)Cg(eh).4

Finally, the marginal benefit B/;(e;) strictly decreases in e; and attains the minimum value

. 1 . . . _ . .
The expression is decreasing in € and attains the maximum value at e;. Also, the

at ej. If B',(es) > B, then expression (1) is positive for all e; € [e;, e,] and all & € [e;, e4],
and therefore e¢* = ¢, is the unique equilibrium level of effort in the repression subgame.
[

®Notice that B is well-defined since IT(e;) > 0 and TI(-) is increasing in e.
4Notice that B is well-defined since II(e;) > 0.



