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Al Proofs

Al.1 Proof of Proposition 1
Consider three cases, defined in terms of partitions of the politician type space, 0.

e Case #1: 0y, > 1:

First, note that the median citizen could never be induced to complain per (7) if 03, > 1. Substituting
p(0,0) and p(1,0) into the politician’s objective, the politician maximizes:

1 1,0)2 0,0)2
Mg+ ent - 250 g epy0.0) - 2G5,
max
0),p(0,1), 0,0)? 1,0)2 0,1)? 1,1)2
Ao (a+en - 280 1 g o0 - 2Ly - AODT e D
(AD)

Note that because the politician does not internalize service delivery to citizens who may complain
(e.g., citizens of type € < 1), monitoring rates p(0, 1) and p(1, 1) enter only as costs to the politician.
Optimal monitoring rates p*(0,0) = (1 — g — pe), p*(0,1) = 0, p*(1,0) = (1 — ¢ — pe), and
p*(1,1) = 0 follow from inspection of (Al). Substituting p*(0,0) and p*(1,0), the bureaucrat’s IC
constraint in (8) simplifies to:

A 2d _ d

“2p(1-q—-p) p(l—q-p)

Note that p(1+;—p) S (ZM, ZH]. As such, effort incentives can only be provided if A = Ay. The
bureaucrat’s additional IC constraints (9) and (10) are satisfied because p*(0,0) = p*(1,0). Define

the two resultant contracts without and with effort incentives as:

}

L V)|

={p(0,0)=1-¢,p(0,1)=0,p(1,0) =1 —¢q,p(1,1) =0,A < ————
2y = {r(0,0) q,p(0,1) =0, p(1,0) q,p(1,1) o [ p—

o =1{p(0,0)=1—q—p,p(0,1)=0,p(1,0)=1—-q—p,p(1,1)=0,A € [,
£ = 1{p(0,0) p(0,1) =0, p(1,0) p(1,1) [p(l_q_p)

The difference in the politician’s expected utility with and without bureaucratic effort is:

p(2¢+p
ElUp(eg)) ~ BlUp(e0)] = P21 > g
Thus, for A = Ay, the politician will implement contract g. For A € {AL, Ay}, the politician
will implement contract .

. . q+p .
Case #2: 0y < P G —

First, consider the case when the median citizen could always be induced to complain, which occurs
when 0y — 0, if w = 1 and @ = 0. Substituting p(0,0), p(0,1), and p(1,0) into the politician’s
objective, the politician maximizes:
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Note here that, a citizen of type 0, will not complain when allocated the service (when a = 1),
so monitoring rate p(1,1) is internalized by the politician as a cost. Maximization of (A2) yields
p*(0,0) = 0,p*(0,1) = 1, p*(1,0) = (1 — ¢ — ep), and p*(1,1) = 0. However, these monitoring
probabilities do not satisfy the IC constraint in (9):

pLO) _(1—g—ep) L1—g—pe

p(0,1) 1 q+ pe
Violation of this constraint implies that the bureaucrat would not exert effort (e = 0) and would (i)
allocate a = 1 to all citizens for whom 6 < 1, per (9). Further, the inequality in (10) is not satisfied
so the bureaucrat allocates a = 0 to all citizens for whom 6 > 1 regardless of his investigation.

Per the results in Prendergast (2003), the politician can pursue two alternative contracts. First, consider
the case when the politician sets A = 0 and maintains the optimal monitoring probabilities. Denote
this contract g;:

e ={p(0,0) =0,p(0,1) =1,p(1,0) =1 — ¢, p(1,1) = 0,A = 0}

In the absence of a penalty, the bureaucrat exerts no effort (¢ = 0) and (by assumption) breaks
indifference by following his investigation. The politician’s expected utility under this contact is:

24+ q+ ¢
E[Up(e)] = —

E[Up(o7)] — E[Up(0p)] = # > 0 indicating that E[Up(g;)] > E[Up(gy)] when 6, < 1. Note
that any deviation to A > 0 induces the to bureaucrat accede to the citizen with certainty granting
a = 1 per (9). This yields an expected utility of 1+q2_q2 < 2+q4+q2
increase A while maintaining optimal monitoring rates.

. Thus, the politician cannot

Alternatively, the politician can provide effort incentives and adjust monitoring rates such that the bu-
reaucrat cannot profitably accede to a prospective complainant. (9) provides the relevant IC constraint
to ensure that the bureaucrat does not accede to a legible citizen. Maximizing (A2) subject to the
constraint implied by (9) yields:

. . q+p
p*(0,0) = 0, p*(0,1) = :
(0,0) (0.1) q+p+(1—q—p)?

p*(1,1)=0

_ l-—gq-p
¢+p+(1—-q—p?*
Substituting p*(0, 1) and p*(1, 0) into the bureaucrat’s (other) IC constraint in (8) yields:

Qﬂq+p+ﬂ—q—pf)_3
— QM
D

p*(1,0)

A>
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Define this contract as:

_ l-—gq-p
g+p+(1—q—p)?

q+p
qg+p+1—-q—p

O7E — {p(O, 0) = O,p(o, 1) =

A€ AM,Z]}

)TMLW

The politician’s expected utility is:

_ 1+4p3 43¢ — 4% + 4% + 4p*(—1 + 39) + p(3 — 8¢ + 12¢?)

ElUp(o)] =
Urlerp) Alg+p+(1—qg-p)?)
When 6 < m, the politician cannot profitably deviate by forgoing information as E[Up (075)]—

ElUp(gg)] > 0. For A € {Ay, Ap}, the politician adopts the contract g75 if E[Up(075)] >
E[Up(0;)]. Define p(q) as the solution to E[Up(e75)] = E[Up(0;)], expressed as a function of ¢:

1 -2 — >+ 24
pla) =75 > —11g+6+G— ;

where:

i= f/q6 + 3¢5 4 3¢% + ¢ + 126¢2 + 6v/3/3¢8 + 12¢7 + 16¢5 + 6¢5 + 128¢* + 260¢3 — 121¢2 — 252¢ + 236 + 126g — 108

Note that p(q) € [0, 3] Vg € [3,1) and p(q) < 1— ¢ Vq € [5,1).

q+p
p+q+(1—p—q)%°

q+p

pruw — Thus, for any 0, <

With incentives, the marginal complainant is § =
the equilibrium contract is:

o= o5 if A € {Ay, Ap} and p > p(q)
o; else

Case #3: HM € (m,l]

Finally, consider a distribution of # for which 6, € (Mif’ww,
be induced to complain when p(0,1) — p(0,0) > 63s. As such, the politician’s objective is identical
to the previous case. In this case, the contract without incentives (g;) implies that a citizen of type

0 e (m, 1] can be induced to complain. This contract follows directly from the proof of

the previous case and is therefore omitted.

1]. Per (7), such a citizen can

For a contract with effort incentives, however, the politician can only induce complaints by monitoring
at higher rates than the contract g;7. Noting that the optimal p(0,0) = 0 as above and Equation (7),
the politician must monitor at the rate p(0, 1) = 0, to incentivize complaint the median citizen. In
this interval, it is straightforward to see that 05, > Mi_pp_q)?. Substituting p(0, 1) into 9, and
Om(1—p—q)
q+p

133

rearranging, the politician must set p(1,0) = to satisfy the bureaucrat’s “truth-telling”



constraint. Substituting p(0,1)* and p(1,0)* into the bureaucrat’s (other) IC constraint in Equation
(8) yields:

2d S —
A> 2d(q +p) € (AL, Ayl
POy
when 0, < 1. Thus, denote the contract with effort incentives:

01 = 10(0.0) = 0.p(0,1) = 031, p(1,0) = “EZIZ0) A (5, 5]}

The politician’s expected utility is:

E[Up(org)] =200(q — ¢°)(1 + 0ar) — 03, + (¢° + 1°) (4 + 03) + p* (=200 (1 + Oar) + 3q(4 + 03,))+
(200 (1 + 0ar) — 4qOn (1 + Oap) + 3¢%(4 + 63)))

As in the previous case, the politician cannot profitably deviate by forgoing information as E[Up(0;5)]—
E[Up(eg)] > 0. For A € {Ay, Ay}, the politician adopts the contract g, if E[Up(grg)] >
E[Up(@r)]. Define p(q) as the solution to E[Up(@;1g)] = E[Up(0;)], expressed as a function of g.
Note that p(q) € [0, 3] Vg € [3,1): p(q) < 1—qVq € [3,1); and p(q) < p(q).

Thus, for any 0, € (m, 1], the equilibrium contract is given by:

o 300 if A € {Ay, Ay} and p > p(q)
o; clse.

Capacity and Distribution Under Each Contract

Table A1 provides calculations of two quantities relevant to the distributional implications of the contracts.
Panel A gives the conditional expectation of the ultimate (post-monitoring) allocation given citizen type,
FE[a']0] and Panel B gives the conditional expectations of implementation capacity by citizen type, E[Y]d)].
Both quantities are calculated from the equilibrium contracts in Proposition 1 according to the following
formulas. Recall that R is an indicator that takes the value “1” when the politician monitors and detects a
bureaucratic error, thereby reversing the allocation.

E[a']6] = %[Pr(a =1llw =1;0) + Pr(R|a = 0,w = 1;0) Pr(a = Olw = 1;0)+
Pr(a = 1jlw = 0;0) — Pr(R|a = 1,w = 0;0) Pr(a = 1|w = 0;0)]

E[Y 0] = %[Pr(a 1w = 1:0) + Pr(R|a = 0,0 = 1:6) Pr(a = Ow = 1;0)+
Pr(a = 0lw = 0;0) + Pr(R|a = 1,w = 0;0) Pr(a = 1|w = 0;0)]

A-5
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Proof of Remark 1

For E[Y] = 1, E[Y'|0] = 1V#. First, consider Contract g. Under this contract, E[Y] = ¢+ (1 —¢)?. Given
that g € [, 1], E[Y] = 1 implies that ¢ = 1.

Second, consider contract g. E[Y] =1 = g+ p+ (1 — ¢ —p)? = 1, which implies ¢ + p = 1. Adoption
of g does not occur when g + p = 1 because, as p + ¢ — 1, Ay — .

Third, consider Contract g. For E[Y]| = 1, it must be the case that (i) E[Y'|# < 1] = 1 and F(1) = 1 or

(i) E[Y]0 < 1] = E[Y|6 > y] = 1. (i) requires that F/(1) = 1 and =% = 1. For ¢ € [L, 1] this implies

2—q+q¢> _ (1+¢%)
2 2

that ¢ = 1. (ii) requires that which implies that ¢ = 1.

Fourth, consider contract g75. For E[Y] = 1 it must be the case that ¢ + p + m = 1 and

1-p—¢ _ 1-p—gq e _
F(W) =lg+p+ rar(—p—07) — 1 implies that ¢ + p = 1.

Finally consider contract @; . For E[Y'] = 1 it must be the case that ¢ +p + W =land F(¢+p+

Or (1—p— Opr (1—p— L
%):1~Q+p+%zllmphesthatq+p:1,

Al.2 Proof of Proposition 2

Following Table A1, the measure of implementation capacity in the presence of information transmission is
given by the following expression. With some abuse of notation, the I subscript refers to any equilibrium
contract (in a given parameter space) with information transmission.

EY]=F(O)E[Y (e1)|0 < 0]+ (1 — F(0))E[Y ()]0 < 0]
In the absence of information transmission, implementation capacity is given by:

E[Y (o-1)]

where the —I subscript refers to any equilibrium contract (in a given parameter space) without information
transmission.

Denote by A the share of the legible population, F' (5), at which implementation capacity is equivalent in
contracts with and without information, formally:

MEY (e)|0 < 0]) + (1 = M E[Y (e/)|0 < 0] = E[Y (0-1)]

A sufficient condition for A € [0,1]is E[Y (@;)|0 > 0] < E[Y (0-;)] < E[Y (0;)|0 < 6.

Proceed by considering cases defined by regions of the parameter space denoted in Proposition 1, using the
implementation capacity calculations from Table Al.



e Case#1: A = Ay,
In this case, compare implementation capacity under Contract @; to Contract gg:

s _2-q+¢
ElY(e)lf <b] = ———

~ 14 q?
E[Y(e)l6 >0 = —

E[Y(gy)] =1—-q+¢°

Clearly, for any ¢ € [%, 1), # <l—g+¢*< iﬁ, which is sufficient for A € [0, 1].

 Case #2: A = Apsand p < p(q):
This case is identical to the previous case and is therefore omitted.

» Case #3: A=Ay and p € [p(q),p(q)):
In this case, compare first implementation capacity under Contract g7z to @yp:

> l-p—q
ElY 0<ll=q+p+

~ 1

EY (ep)l6 > ) = 5

EY(ep))=1-q+¢

_ l-p—q . .
=99 The latter inequality

Forany g € [3,1),p € (5(q): 1 —ql, 3 <1—a+4¢* < q+p+ 5750

holds when p = 0 and note that %’f)‘%ﬂ > 0.

The comparison between Contract g@; and Contract g is equivalent to Case #1 and is therefore omit-
ted.

s Case #4: A = Ay and p > p(q):
The analysis of o7z and gy is identical to the previous case.

Compare implementation capacity under Contract @, to Contract gy:

E[Y (015)|0 < 0] =q+p+ W
E[Y(Q@)‘e > 5} = %

E[Y(gy)]=1-q+¢°

For any q € [%, 1),p € (p(q),1—ql, % <l—q+¢@<q+p+ %. By Proposition 1, in this

on. Iv(1—p—q) 1—p—q i i -
parameter region, —or oy >q+p+ T (L p—a)?) from the previous case. Combined with the
previous case, this is sufficient for the the inequality to hold.



o Case#5: A = Ay, p < p(q): Compare implementation under Contract g; to Contract g as follows:

H_2-q+¢
EY(e))f <b] = ——

~ 144
E[Y(en)l6 > 0 = —

E[Y(eg)l=q+p+(1—p—q)°

N 2
Forany q € [3,1).p € (5(q), 1—ql. 5= < q+p+(1—p—q)%. If p < $(1—2q+ /1 — 2¢ + 2¢2),
2
2_‘7T+q > q+p+ (1 — p— ¢)% This condition is satisfied for any p < p(q).

* Case #6: A = Ap,p € [p(q), p(q)):
The comparison of Contracts g; to gy, is identical to the previous case, though note that p < %(1 —

2q + /1 — 2q + 2¢?) is also satisfied for any p < p(q).

Compare implementation capacity under contracts g7z and @p:

5 l1-p—gq
ElY 0<0l=q+p+

EIY (orp)lo > ] =

ElY(ep)l=q+p+(1-q-p)°
For any ¢ € [%, 1), p € (p(q),1 — ql, it is clear from inspection that % <q+p+(l—-qg—p?<
4P i
» Case #7: A = Ay, p > p(q): The comparison of implementation capacity under Contracts 075 and
Q7 is equivalent to the previous case.

Compare implementation capacity under contracts o;p and op:

= Om(l—p—q)
ElY(0rg)l0 <0]=q+p+ M2<q—+p>

EIY (@1)l6 > 0] =

ElY(ep)=gq+p+(1—q—p)°
For any ¢ € [%, 1), p € (p(q),1 — q], it is clear from inspection that % <q+p+(l—-qg—p?<

Or (1—p—q)
q+p+ 2(¢+p) -

A1.3 Proof of Proposition 3

First, note that the area of the triangle defined by the coordinates in Definition 2 is given by:

5 F(0)Ela'|0 < 0]
“(mﬁxwwxn%mwes@+u—F@»mwe>@%“J0
1 F()E[a']6 < 0] — P
2\ F(0)E[al|0 < 0] + (1 — F(0))E[at]0 > 0]

A-9



Consider each of the five contracts. For Contracts g; and gg, E[a®|0] is equivalent for all a. This implies

int F(8) = F(0) Ela|0<0] _ _ OTAlle)) _
that the point F'(6) = PO Ela <8+ (1—F (3)) BT 16571 Thus, TAI(gy) = TAI(ep) = 0 and === =
OTAI(e) _

Jq
Under Contract g;:

F(0)E[af|6 < 6] _ F)(A+g-4%)
F(0)E[al|d < 6]+ (1 — F()E[at|0 > 6] F(1) = F(1)g+(2—q)q
2
~ TAI(g;) = F(lF(l)((l —)i—qq+ (;1_) PPRAC

>0

)
F1)(1-F(1)(1 -q)
F)(1-q)+(2-4q)q

3TA1(91) FQ)-1)F1)(2—-29+¢)
9q

T Dra 29z <

Note that

g+p _ :
Under Contract 77, Ela’|d < W] = 0. Therefore:

F(0)E[al|6 < 6] B
F(0)E[al|0 < 0] + (1 — F(0)E[a0 > 6]

F( ¢+p 2>>0
qg+p+(1—q—p)

—f( gp ) )( Lp®—*—2qp_ f(-) is the pdf of # and is non-negative. As

OTAl(ers) _
el g+p+(1—g—p)2/ (p+q+(1—p—q)?)

Note that

OTAl(o+%
such TIE) <0.

Finally, under Contract g/, Ela|6 < 6)/] = 0. Therefore:
F(@)Elal]p <8 _
F(A)E[at|d < 6] + (1 — F())E[at|0 > 6]
= TAI(o5) = 1 — F(6) > 0

OT Al
Note that # =0.

Comparing TAI across the contracts with information transmission, T'AI(o7;) > T'AI(;) can be seen by
inspection of the inequality:

1—

q+p F(1)(14q-4¢?)
<q+p+<1—q—p>2> PO - F)gt@—gq ~ W

F .. .
Note that 1 > g REHE)and F (m) < F(1). Similarly, TAI(g;z) > TAI(g;) is

given by:
F)(2-q+4¢*)
FQ1)=F(1)g+(2—-q)q

as 1> )(}((Q)qu(‘g ) and F(0x) < F(1).

1—F(0y) >

- F(1)
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Al1.4 Proof of Proposition 4

Optimal contracts and incentives, by citizen type, follow directly from Proposition 1 and are represented in
Table A2.

Parameter region Citizen type, 6
Contract é D 6 < m VRS (m, 1] 6>1
S1 Ap any [ [ 2
An p <plq)
sz | Ay pe[pla),pla)) (53] o L
S3 A p>plq) (553) OrE (o)
sa | Ay p < plq) Qr o; o
S5 Ap  pe[ple) p(a)) o1E or ok
S6 Ay p >Dp(q) o7E 305} or

Table A2: Optimal contracts, by citizen type.

Each contract imposes monitoring rates of p(0,1) > p(0,0) for some citizen type by employing contracts
01, 07 or @7 for some portion of the population for any F'(1) > 0. Given the assumption F'(1) € (0, 1),
p(0,1) > p(0,0) induces some citizen to complain.

Per Definition 2, a sufficient condition for TAI > 0is that 3¢’, 0" € supp(f) such that E[a!|0'] # E[at(6"].
The expressions for E[a'|6] in Table A1, indicate for any F(1) € (0,1) and ¢ < 1, TAI > 0 for contracts
01 10 Q-

Finally, compare the levels of inequality generated by the contracts in Table A2 to inequality generated by
their any constituent contract with information. For contract with two “constituent” contracts (¢; and ¢y),
these comparisons are straightforward:

P (14— FU)(L+q-¢)

TAls) =TAI(eD = T gy =) ~ T - [(2 “0e PO —q) F“)} <0
_ 2 2

Al ~TAe)) = L pre = ~ PO - |G gy ra =g ) <©

In the case of contracts 2, ¢3, 65, and Gg there exist two thresholds defining different contracts that are
applied across the population. Geometrically, the area measure relevant to the calculation of TAI is depicted
for the quadrilateral representing ¢3 in Figure Al.

Given the notation in the Figure, T AI () is equivalent to:

2z ((0,0), (F(6). ax"). (F(2). az). (1.1)) = @zl (1 = F(B)) + PB) (@' 1)

Note two observations about contracts ¢2, 3, 5, and ¢¢. Each includes contract g7 for some segment of
the population. In this case, F'(;) is equivalent as the marginal complainant under contract g3 is the same.

A-11
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Figure Al: Geometric representation of inequality measure with three partitions of the type space (z-axis).
Note that TAI is equivalent to double the shaded area.

As such, T'AI is greater under o7 than under any contract in: ¢2, 63, S5, ¢ if:

— F(61) > ab(1 = F(6,)) + F(6)(al — 1)

This inequality is always satisfied since ag < 1and aJ{ <1

A2 Extension: Alignment of Citizen Preferences with Policy Goals

In the main model, I consider a citizen who values receiving the service, regardless of their eligibility. Recall
that the policy goal is to match the service to a citizen’s eligibility. I now consider an extension of the model
in which the citizen instead seeks for the service to be matched to (congruent with) their eligibility. The
only difference from the main model is therefore the citizen’s utility which is now defined as:

Uc=Y —0c (A3)

I solve the model following the same process as in the main variant. First, consider the citizen’s decision to
complain. If w = 1 and the citizen was denied the service (a = 0), then the citizen will complain if:

If w = 0, the citizen will complain when wrongly granted the service (¢ = 1) if:

Note that there are (potentially) two thresholds for citizen legibility that depend on a citizen’s eligibility.
Denote 01 = p(0,1) — p(0,0) as the marginal legible citizen if w = 1. Further denote 6y = p(1,1) — p(1,0)
as the marginal legible citizen if w = 0. It is useful to note that 6 < 1. There are four possible cases,
depending on the ordering of 6, 91 and 90 Lemma A1 characterizes the politician’s posterior beliefs in each
case.



Lemma Al. Informational value of citizen (non-)complaints:

(i) If 0 > 01 and 6 > 6y, the citizen never complains (¢ = 0). In hte absence of a complaint, the probability
of non-congruence is: Pr(a # w) =1 — q — pe for any a.

(ii) If 0 < 61 and 0 < Oy the citizen complains if and only if a # w. The probability of non-congruence
between w and a, conditional on the citizen’s complaint, c, is:

1 ife=1
Pr(a#w):{o ZZEZO

(iii) If 0 € [50, 51) then the citizen complains if and only if w = 0 and a = 1. The probability of non-
congruence between w and a, conditional on the citizen’s complaint, c, is:

1 ifa=1c=1
Pria#w)=140 ifa=1,c=0
1—q—pe ifa=0

(iv) If 0 € [51, 50) then the citizen complains if and only if w = 1 and a = 0. The probability of non-
congruence between w and a, conditional on the citizen’s complaint, c, is:

1 ifa=0,c=1
Pr(a#w)=<0 ifa=0,c=0
1—qg—pe ifa=1

The bureaucrat’s allocation of effort and the service follow from the main model. As such, we now exam-
ine the politician’s determination of the contract. Consider first the case when 6, > 1. A citizen of type
0 = 0, can never be induced to complain since 67 < 1 and 8y < 1. This case is identical to Case #1 from
the proof to Proposition 1, and is therefore omitted.

Now consider the case of 6y < 1. The median citizen would can be incentivized to complain regardless of
their eligibility if # < 6,,. The politician’s optimization problem is therefore:

ALOP) (1= g—eppt0.1) ~ 280 ¢

Sl +ena -2 .

A0 (0,0 o(1,1)? (A0

P10 DA (g +ep)(1 = =Z) + (1 =g —ep)(p(l,1) = =]
Maximization yields p(1,1)* = 1, p(0,1)* = 1, p(0,0)* = 0, p(1,0)* = 0. Given these monitoring rates,
any legible citizen will report an error in either direction. Lemma A1 implies that any citizen or whom 6 < 1
will reveal their eligibility via complaint. As such, the bureaucrat has no incentive to accede to the citizen.
By ignoring their research, the bureaucrat increases the chance of an error, which would be reported by a
legible citizen and punished by the politician. This means that incentive compatibility constraints in (9) and
(10) are always satisfied. As a consequence, the politician need not choose between providing incentives
and monitoring at optimal rates. Following the incentive compatibility constraint in (8), the politician can
offer effort incentives for any A > %, though the bureaucrat will only work on behalf of a legible citizen.
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Given the parametric assumptions in Assumption 1, condition is satisfied only for A € {A 7, Ay }. Denote
the resultant contract without effort incentives as:

pt={p(0,0) =0,p(0,1) = 1,p(1,0) = 0,p(1,1) = 1, A < Ar} (A7)

and the contract with effort incentives as:

d —
pip = {p(0.0) = 0,p(0,1) = 1,p(1,0) = 0,p(1, 1) = LA € [, Ay} (A8)

Any 6,7 < 1 chooses the contract:
I N e (A A
pP if A e AM, Ag
p= { iF { } (A9)
Py else

Collectively, this analysis characterizes the equilibrium contract:

Proposition Al. Equilibrium contracts:

(i) If pr > 1, the politician implements a contract that does not incentivize information transmission. The
contract provides effort incentives if and only if A = Ap.

(ii) If Opp < 1, the politician implements a contract that incentivizes information transmission. The contract
provides effort incentives if A € {Ay, Ay}

Proof: The first case of §); > 1 follows directly from the proof to Proposition 1. The second case of
0nr < 1is given by the preceding discussion.

Following Table A1, I characterize the conditional expectations for capacity and post-monitoring allocations
under the contracts described in Proposition Al.

A: E[a']0] B: E[Y|0] C: Ex-ante E[Uc|0)
Citizen type, 6: Citizen type, 6: Citizen type, 0:
Contract | 6 <1 6>1 <1 0>1 <1 0>1
Py 2 3| l-ag+d® 1-q+¢® | 1-q+¢* 1—q+¢
pi % % 1 q 1—0+40q q
pr % % 1 q 1—-60+0q q

Table A3: Conditional expectations of implementation capacity, F[Y |6], ultimate allocations F[af|6], and
the citizen’s ex-ante expected utility under the equilibrium contracts characterized in Proposition Al.

From examination of Table A3, we can make the following observations about inequality and implementa-
tion capacity:



Proposition A2. Implementation capacity and inequality: When the citizen values congruence of the policy
output with her eligibility, then:

~ —_ 2 . . . . . .. . . .
(i) If F(0) > 112% implies that monitoring on the basis of citizen complaints weakly increases state im-
Y _ 2 . . . . .
plementation capacity. For F(0) < 112%;‘], monitoring on the basis of complaints decreases state capacity.
(ii) Conditioning oversight on citizen complaints does not introduce inequality in the allocation of the ser-

vice. T'AI = 0 for any contract.

Proof: First consider implementation capacity. First, note from Table A3 that implementation capacity is
equivalent under contracts pi and p? g+ As such, either contract with information transmission increases

implementation capacity if:
FO)+(1—F@O)g=1-q+¢
~  1-2 2
F(f) = 1=-2q+q
l—q

For all ¢ € [3,1), it is clear that % € [0,1]. To see that TAI = 0, it is clear from Table A3 that

E[af|6] = %VB . Since w L 4, it therefore follows that there is no type-attributable inequality. l

Note, however, that because the citizen now values Y (as opposed to a'), the citizen’s ex-ante expected utility
is not equivalent when contracts incentivize information transmission. So the introduction of information
transmission introduces inequality on this dimension when citizens value congruence of their eligibility and
the policy.

A3 Extension: No Commitment by Politician

In the main model, the politician commits to oversight institutions ex-ante. This modeling choice is consis-
tent with empirical observation: principals generally set up complaint systems and specify known penalties
for bureaucrats rather than dealing with service provision issues on a case-by-case basis. However, it is use-
ful to consider how robust the results are to relaxing this commitment assumption. This extension changes
the sequence of the baseline model and the equilibrium concept. The extension proceeds as follows:

1. The citizens’ eligibility, w is realized and revealed to only the citizen.
2. The bureaucrat chooses effort level, e, allocating the service, a, to the citizen.
3. The citizen observes a and decides whether or not to complain, c.

4. The politician chooses p(a,c) and A and monitors accordingly. When monitoring reveals bureau-
cratic errors, the allocation is reversed and the bureaucrat is punished.

5. Utilities are realized.

The departure from the baseline model is italicized. When the politician determines monitoring rates and
penalties after observing a citizen complaint, I characterize a perfect Bayesian equilibrium rather than a
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Bayesian Nash equilibrium.

I invoke three further assumptions in this extension. First, note that ex-post, the politician is indifferent be-
tween imposing a penalty and not penalizing the bureaucrat if an error is uncovered. While the politician is
constrained by the degree of bureaucratic insulation (so that A < A), I will assume that the politician cannot
commit to abstaining from punishing the bureaucrat (by setting A = 0). Second, I follow the extension in
A2, and assume that the politician values providing service to all citizens and can condition monitoring on
a citizen’s type (). If the politician valued only service provision to some specific 6 (e.g., 8;), then the
politician would not monitor service provision to any other citizen. The bureaucrat would then exert no
effort, the level of implementation capacity would fall to E[Y] = q. Finally, the PBE requires specification
of off-path beliefs. To this end, I invoke the following assumption about off-path beliefs: If a politician
observes a complaint off the equilibrium path, they assume that the allocation does not match the citizen’s
eligibility, e.g., w # a.

Propositions A3 and A4 characterizes the resultant equilibria for a citizen of type # > 1 and 6 < 1, respec-
tively. Proposition A5 characterizes the distributional implications of these equilibria.

Case #1: 6 > 1: The politician’s monitoring decision depends on her posterior beliefs about the citizen’s
eligibility. Recall that per (3) when § > 1, complaint is too costly regardless of the bureaucrat’s allocation
and the citizen’s eligibility. As such, such a citizen will not complain (on the equilibrium path), regardless
of the bureaucrat’s allocation. This discussion and assumptions about complaints off path yield Lemma A2.

Lemma A2. Suppose that @ > 1. The politician’s posterior belief that the citizen is eligible (w = 1), as a
function of the bureaucrat’s allocation (a) and the citizen’s complaint (c) are as follows:

q + pe ifa=1,¢c=0
Prw=1) = l—g—pe ifa=0,c=0

0 ifa=1,c =1 (off-path)

1 ifa=0,c =1 (off-path)

Given these beliefs, the politician’s objective is given by:

2 2
Mg+ - 2500 g peyp0.0) - 2E0)
2 2
o (grpo - 280 g a0 - A @
I UL A C i

Optimization of monitoring rates yields p*(1,0) = p*(0,0) = 1 — ¢ — pe and p*(1,1) = p*(0,1) = 1. The
politician prefers that the bureaucrat exert effort (e = 1), and will set A high enough to induce effort if A is
sufficiently high. We return to the characterization of A when considering the bureaucrat’s actions.

Recall that complaint-making is off the path of play for citizens for whom 6 > 1. If we examine the most
favorable scenario for citizen complaint—a service denial (¢ = 0) to an eligible citizen (w = 1)—it is clear
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that:
1-60 <1—¢q—pe.
N ——
uc(e=1) uc (c=0)

Turning to the bureaucrat’s effort allocation decision, substituting in the politician’s monitoring rates into
(8), the bureaucrat will exert effort if A > m, which is feasible when A = A . The bureaucrat has
no incentive to ignore their investigation since p(0, 0) = p*(1,0) and p*(1,0) = p*(1, 1).

Proposition A3. Equilibrium: For a citizen is of type 0 > 1, when A € {Ap, Ay}, the bureaucrat does
not exert effort (e = 0) and follows their investigation when allocating the service. The citizen does not com-
plain (¢ = 0). The politician monitors with probabilities p(0,0) = p(1,0) = 1—qand p(0,1) = p(1,1) =1
and sets A € (0, A). The politician’s beliefs are given by Lemma A2.

When A = Ay, the bureaucrat exerts effort (e = 1) and follows their investigation when allocating the
service. The citizen does not complain (¢ = 0). The politician monitors with probabilities p(0,0) =
p(1,0) =1—q—pand p(0,1) = p(1,1) = 1 and sets A € [p(l%dqu)’
given by Lemma A2.

Ap). The politician’s beliefs are

Proof: Follows from the analysis of Case #1 above. Bl

It is worthwhile to note that the observable implications of A3 are identical to those of those of the type-
specific contracts with commitment in Table A2.

Case #2: 0 < 1: For the case of citizens of type 6 < 1, we need to consider possible sub-cases, which
depend on whether the bureaucrat follows their investigation.

Sub-case #1: First, consider the case in which the bureaucrat follows their investigation. Recall that that
complaints reveal the citizen’s eligibility if a citizen is allocated a = 0. However, a lack of complaint when
a = 1 is uninformative. This discussion and assumptions about complaints off path yield Lemma A3.

Lemma A3. The politician’s posterior belief that the citizen is eligible (w = 1), as a function of the
bureaucrat’s allocation (a) and the citizen’s complaint (c) are as follows:

qg+pe ifa=1,c=0

Priw=1) = 0 ifa=0,c=0
) ifa=0,c=1
0 ifa=1,c =1 (off-path)

Given these beliefs, the politician’s objective is given by:

p(1,0)* p(0, 1)

1
@ +pe) (1= ==2) + (1= g = pe) (p(0, 1) = =)+
0,0)? 1,0)?
om o (grpot - 280 g e - A @
p(1,0),p(1,1),A 2
p(1,1)
p(1,1) — 5



Optimization of monitoring rates yields p*(0,0) = 0, p*(1,0) =1 — g — pe and p*(1,1) = p*(0,1) = 1.
The politician prefers that the bureaucrat exert effort (e = 1), and will set A high enough to induce effort if
A is sufficiently high. We return to the characterization of A when considering the bureaucrat’s optimization
problem.

Now consider the citizen’s complaint-making decision. First, suppose that w = 1 and a = 0. The citizen
complains because:

which follows in this case when 6 < 1. When w = 1 and a = 1, the citizen would keep the service, but gets
no utility from complaining and pays costs of complaint. When w = 0 and a = 1, the citizen will lose the
service if the politician investigates. Since complaint increases the rate of investigation (under the off-path
assumptions imposed), the citizen will not complain. Finally, when w = 0 and a = 0, the citizen cannot
obtain the service via complaint because they are ineligible and therefore will not pay the costs of complaint.

Finally, consider the bureaucrat’s effort allocation decision under the assumption that they follow their in-
vestigation. Substituting in the politician’s monitoring rates into (8), the bureaucrat will exert effort when

A > p(l_zg_p) , which is feasible when A € {A ), Ay}

Sub-case #2: Now consider the the possibility that the bureaucrat ignores their investigation, allocating
a = 1 to any citizen of type 6 < 1. Note that the citizen never has an incentive to complain, since monitoring
will result in the revocation of the service when the citizen is ineligible.

Lemma Ad4. The politician’s posterior belief that the citizen is eligible (w = 1), as a function of the
bureaucrat’s allocation (a) and the citizen’s complaint (c) are as follows:

ifa=1,c=0

ifa =0,c =0 (off-path)
ifa=0,c =1 (off-path)
ifa=1,c =1 (off-path)

T
=3
—
S
I
—_
~—
I
[l e VRN

Given these beliefs, the politician’s objective is:

1 1,0 2 1’0 2
5[1_ [)(2)) +p(1,0) — il 5 ) ]+
max (A12)
p(0.0),0(0.1), p(1, )2 p(0, 1) p(0,0) p(0,0)*
p(1,0)p(1,1),8  p(1,1) — R L L

Optimization of monitoring rates yields p*(1,0) = %, p*(0,1) = 0 and p*(1,1) = p(0,0) = 1. When
the bureaucrat does not follow their investigation, the politician is indifferent to the bureaucrat’s decision to
exert effort.



Now we will consider the bureaucrat’s decision of whether to follow their signal and, if so, whether to exert
effort. Given these monitoring rates and citizen complaint-making, we can write these expected utilities as
follows:

1-— 1 — 2 —q)A
ElUp(e = 0, follow investigation)] = — - — 92 q L+l )2 -4q)
- . . - (1—gq p)A
E[Ug(e = 1, follow investigation)] = —d — 5 [ 1 +1—qg—p
p(0,1) p(1,0)
_ 2d+(1-qg-p)(2—qg-—p)A
2

. : — A

E[Ug(e = 0, ignore investigation)] = 7

Straightforward comparison of expected utilities and some algebra yields:

3—vV3
E[Ug(e = 0, follow investigation)] > E[Up(e = 0, ignore investigation)| = g > 2\[
2d
E[Ug(e = 1, follow investigation)] > E[Up(e = 0, follow investigation)] = A > vG_2—p)
PO —29—Dp

4d
E|Up(e = 1, follow investigation)] > FE[Ug(e = 0,ignore investigation)| = A >
sl ) s ) 6(q+p) —2(¢> +p?) —4pg—3

Finally, consider how the level of bureaucratic (non)-insulation (A) constrains the politician’s choice of
incentives. Suppose first that ¢ < 3= f A politician will induce the bureaucrat to exert effort by setting

4d
incentives A € [g ST P T3 A] when:

1d <A
6(¢ +p) —2(¢* +p°) —4pg—3 ~
Note that there exist regions of the parameter space for which 8= %iPQ) g3 = < Ap (eg., q =

4d
+p)—2(q*+p?)—4pg—3

and d = 1). Moreover, there exist regions of the parameter space for which e >

16’p_ 128’
Ay (e.g.,q= 6,p = 4209976, andd = 1).

Now suppose that ¢ > 3_2—‘/5 Here, the politician cannot offer incentives sufficient to induce effort when
A = A} because:
2d S d
p(3—2¢—p)  p’
which follows by noting that 3 — 2q — p < 2. However, for A € {A}s, Ay}, the politician will always offer
incentives sufficent to induce effort because:

2d _2dpta+(1-p—q)?
p(3—2q—p) ~ P




Proposition A4. Equilibrium: For a citizen of type 0 < 1, when q > 3_2—\/§ and A = Ay, the bureaucrat
does not exert effort (e = 0) but follows their investigation. The citizen complains when wrongly denied the
service. The politician monitors with probabilities p(0,0) = 0,p(1,0) =1 — ¢, and p(0,1) = p(1,1) =1
and sets A € (0, Ar). The politician’s beliefs are given by Lemma A3.

When q > 37—2‘/5 and A € {Ayr, Ay}, the bureaucrat exerts effort (e = 1) and follows their investiga-
tion. The citizen complains when wrongly denied the service. The politician monitors with probabilities
p(0,0) =0,p(1,0) =1—q—p,and p(0,1) = p(1,1) = 1 and sets A € [ﬁi_p),Z). The politician’s
beliefs are given by Lemma A3.

When q < 3_2 3 and e +p)_2(q§ip2)_ pr— < A, the bureaucrat exerts effort (e = 1) and follows their
investigation. The citizen complains when wrongly denied the service. The politician monitors with proba-
bilities p(0,0) = 0, p(1,0) = 1—q—p,and p(0,1) = p(1,1) = 1 and sets A € [ 4d A).

e X . (¢+p)—2(¢°+p*)—4pg—3°
The politician’s beliefs are given by Lemma A3.

When q < 3_2‘/3 and 5(a +p)_2(q§ip2)_ =3 > A, the bureaucrat ignores their investigation, allocating
a = 1 to the citizen. The citizen does not complain because they are never wrongly denied the service.
The politician monitors with probabilities p(1,0) = 3,p(0,1) = 0, and p(0,0) = p(1,1) = 1 and sets

A € (0, A]. The politician’s beliefs are given by Lemma A4.

Proof: Follows from the analysis of Case #2 above. Bl

Implications: Table A4 provides a summary of the service allocation and implementation capacity under

the equilibria characterized in Propositions A3 and A4. As is clear from Proposition A4, note that the
4d

< A. i
T —ip—s = A. To streamline

bureaucrat will ignore their investigation when ¢ < 3_2‘/§ and 5
notation in the table, define:

X 4d
6(q+p) —2(¢> +p*) —4pg —3

Observation of the table yields the following result:

Proposition AS. In the absence of commitment to a monitoring scheme by a politician, for any F(1) €
(0,1), any equilibrium monitoring strategy incentivizes information transmission from citizen types.

(a) When bureaucratic quality is sufficiently low, q¢ < 3_2—\/3, the use of information can increase or decrease
implementation capacity to citizens who can be induced to complain relative to those that cannot be induced
to complain. For high levels of bureaucratic quality, q > 3_2\/3, the use of information increases implemen-
tation capacity to citizens who can be induced to complain relative to those who cannot.

(b) All equilibria generate type-attributable inequality in service provision T AT > 0.

Proof: Consider first implementation capacity, £'[Y]. From inspection of Case #1:

2—(1-p—q)(p+q)

q—q¢*—p+p*+2pg
5 >

>1—qg+¢* = 5

0,
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Parameter space Elaf|6] E[Y|0]
Case q A A <1 0>1 <1 0>1
1 < 3—2\/3 e{A, Ayt <A 1+(1—p5q)(p+q) % 2—(1—p;q)(p+q) 1—q+q?
2 < 372\/§ € {ZL,ZM} >A % % % 1—q—|—q2
3 < 372\/3 Ay A 1+(1fp;q)(p+q) % 2,(1,p;q)(p+q) g+p+(1—q—p)?
4 <3,2\/§ Ag > A 3 3 3 qg+p+(1—qg—p)?
5 | > 3—2\/3 AL (1+q27q2) ! 27&127%12 1— g+ ¢
6 | > 3—2\/5 Y 1+(1fp;q)(p+q) ! 2*(1fp;q)(p+q) 1—q+ ¢
7 > 3—2\/5 N 1+(17p;q)(p+q) % 2*(17p;q)(p+q) g+p+(1—q—p)?

Table A4: Allocation E[a'] and implementation capacity E[Y], as implied by the equilibria characterized
in Propositions A3 and A4 from the extension without commitment.

which holds because 0 < p < ¢ < 1. From inspection of Case #3:

2—(1-p—q)(p+q)

0.
2

)2:>p 9—p —4q pq>

>q+p+(1—-q—p 5

Note that p+q —p? —¢> —2pqg = (1 —p—q)(p+¢q) > 0. In Cases #1 and #3, E[Y'|0 < 1] > E[Y |0 > 1].
Now, from Case #2:

Sl gt mg<t
1 ¢+q =q<3,

contradicting our parametric assumptions on ¢. Further in Case #4:

(2(p+q) —1)?

0
4 =

3

1ortat(-p-9’=-
which cannot hold. Thus, in Cases #2 and #4, E[Y |0 < 1] < E[Y'|@ > 1]. This occurs when the ex-post in-
centives cannot prevent the bureaucrat from acceding to a prospective complainant. Collectively, this shows
that for sufficiently low bureaucratic quality, ¢ < 3’2‘/3, the use of information from citizen complaints
can increase or decrease implementation capacity among citizens who can be induced to complain (¢ < 1)

relative to those who cannot complain.

Now consider Case #5. By inspection, it is clear that E[Y'|§ < 1] > E[Y'|# < 1]. Case #6 is equivalent
to Case #1 and Case #7 is equivalent to Case #3. This implies that for sufficient high bureaucratic quality,
when ¢ > 3_2‘/5, the use of information from complaints increases increases implementation capacity among
citizens who can be induced to complain (§ < 1) relative to those who cannot complain.

Turning to analysis of T'AI, note that a sufficient condition for TAI > 0 is:

Eld'|0 <1] # Ela']0 > 1].

Straightforward observation of Table A4 shows that this inequality obtains forany ¢ < landp <1 —¢q. R
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A4 Visualization of the Effect of Information Transmission on Capacity and
Inequality

The model includes two parameters that capture canonical features of civil service systems (or lack thereof):
q measures bureaucratic quality and A measures of bureaucratic (non)-insulation from political principals.
These features interact with societal composition, measured by f (), to produce implications for implemen-
tation capacity and inequality. This section provides several visualizations to better describe these relation-
ships.

Figure A2 compares the effect of information transmission — which occurs when the politician incentivizes
citizen complaint — on implementation capacity and type-attributable inequality, varying the share of en-
dogenously legible citizens, F'(#), ¢, and A.

Figure A2a shows first the effect of information transmission on implementation capacity is uniformly in-
creasing in the share of legible citizens. In both panels, the effect of information transmission on capacity
is ambiguous, as is stated in Proposition 2. Second, these effects vary in both bureaucratic capacity and
insulation. These interaction effects can be summarized as follows:

» With high bureaucratic insulation (left panel), the politician cannot provide effort incentives. In this
case, for any F'(1) > 1 — g, information transfer increases implementation capacity. Moreover, at low
levels of bureaucratic quality, bureaucrats are less accurate in their initial allocations so changes to the
oversight regime (here, providing information transmission incentives) have a larger marginal effect
on capacity.

* With low bureaucratic insulation (right panel), any politician can provide effort incentives. The right
panel compares the equilibrium contract proposed when 05, > Mi_pq_p)z) (with p > p(q)) to
a contract with effort incentives alone. We see that in this case, that in highly unequal societies,
where F'(6) is low, implementing information transmission and effort incentives impose very large
reductions in capacity because the bureaucrat denies service all illegible citizens to avoid oversight.
This has particularly substantial costs when bureaucratic quality is high, because bureaucrats allocate

the service fairly accurately in the absence of information transmission.

By comparing the two panels, we can see that societal composition, bureaucratic quality, and bureaucratic
incentives interact to produce the effect of information transmission on implementation capacity.

Figure A2b shows the effect of information transmission on type-attributable inequality under the same
parametric assumptions in Figure A2a. These interaction effects can be summarized as follows:

* With high bureaucratic insulation (left panel), the politician cannot provide effort incentives. The
effect of information transmission and type-attributable inequality is non-monotonic in F'(1). This
occurs because inequality is greatest when society is most polarized — when half the population is
legible and half the population is not. As in Proposition 3, inequality is decreasing (slightly) in g, i.e.
OTAL ),

oqg —

* With low bureaucratic insulation (right panel), the politician can provide effort incentives. These
incentives force the the bureaucrat to deny service all illegible citizens to avoid oversight. This means
illegible citizens receive no services. As such, inequality is highest when very few citizens are able
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A = A, : High bureaucratic insulation A = Ay : Low bureaucratic insulation
Contracts without effort incentives: Information vs. no information Contracts with effort incentives: Information vs. no information
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(b) Type-Attributable Inequality

Figure A2: The effects of information transmission on (a) implementation capacity and (b) type-attributable
inequality across a range of parameters. The left plot compares a contract that incentivizes information
transfer but no effort incentives to a contract without information transfer or effort incentives. Such a
comparison will necessarily arise when A = Aj. The right panel compares the contract with information
transfer and effort incentives chosen when p = max{0.1,1 — ¢} and 0, < m to a contract with
only effort incentives.
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to access services (through the prospect of complaint). As the share of legible citizens increases,
inequality decreases.

By comparing the two panels, we can see that societal composition, bureaucratic quality, and bureaucratic
incentives interact to produce the effect of information transmission on type-attributable inequality.

AS Additional Empirical Motivation

The text provides three possible reasons for variation in complaint rates across geographic units in the same
city. I will refer to these units as “neighborhoods.”

1. Different rates of service utilization as a function of characteristics of the composition of neighbor-
hood residents. Some neighborhoods’ populations may be more reliant on specific government ser-
vices (or types of government services) than others.

2. Different quality of service provision across different neighborhoods. Lower quality services may
yield more complaints.

3. Citizens vary in their costs of complaint in a manner that correlates with the neighborhoods they live
in.

To assess these possibilities, I descriptively examine rates of complaint across geographic units in Bogota
and New York, by wealth of residents. I use this measure because wealth is believed to correlate positively
with service provision (#2) in both cities. The relative magnitude of this correlation across the cities, how-
ever, is not evident.

To examine #1, I disaggregate complaints by the agency to which complaints were directed. This is provided
in both datasets. I plot this data descriptively in Figure A3. Clear gradients emerge in the usage of some
services as a function of neighborhood (unit) wealth. In particular, departments of housing are the most
frequent recipient of complaints in poorer neighborhoods. This makes sense as their services are dispro-
portionately used by lower-income citizens in both cities. This supports the argument in #1 but it does not
speak to variation in rates of complaint.

Figure A4 looks at variation in the volume of complaint by neighborhood wealth with and without housing-
related complaints. In Bogotd, despite widespread evidence and perceptions that services are better in
rich localities, they also file substantially more complaints than poor localities. The relationship looks quite
similar with and without housing complaints given the low rate of complaints from poor localities in general.

In New York, the relationship between census tract wealth and complaint-filing is less clear. Overall, there
appears to be slight non-monotonicity in complaint rates by neighborhood wealth. This occurs even though
popular wisdom holds that service quality is increasing in neighborhood wealth. When health complaints
are omitted, a positive correlation between neighborhood wealth and complaint rate emerges, albeit at a
lower magnitude than in Bogot4.

The inverse relationship between service quality and complaint rates in both cities, even when adjusting

(symmetrically) for different types of service utilization, suggests variation in the propensity of citizens to
make complaints. The model captures these tendencies in terms of costs of complaint.
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Distribution of Complaints by Agency, Bogota
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Figure A3: Proportion of total complaints directed to each city government agency in Bogota and New York,
by neighborhood wealth. The x-axis is increasing in neighborhood wealth. The complaints are aggregated
over the January 2017-June 2018 period in both cities.
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Figure A4: Per-capita rate of complaint-making by neighborhood wealth. The z-axis is increasing in neigh-
borhood wealth. The rows index the two cities and the columns report the rate of “all complaints” and all
non-housing complaints.
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