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Abstract

We propose a game-theoretic model to account for economic engagement strategies, in
which a country deliberately expands the economic cooperation with another country so
as to change the latter’s behavior and to improve bilateral political relations. The main
questions we seek to answer are what and how different factors influence the perfor-
mance of economic engagement. Related literature on economic engagement focuses
mainly on qualitative theories and empirical analysis, but a formal theory has yet to be
developed. Our model deals with a specific scenario where a principal from a country
distributes economic resources to citizens in another country through a “political bro-
ker”, in an attempt to gain political support from the citizens. With a modification of
the clientelism model from Stokes et al. (2013), we develop a baseline model for this
type of broker-mediated economic engagement and provide two extensions: the effect

of income inequality and endogenous brokers.

Keywords: Economic engagement, Brokers, Inequality.

JEL Classification: C72, D63, D72.
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Chapter 1

Introduction

We propose a game-theoretic model to account for economic engagement strategies, in which a
country deliberately expands the economic cooperation with another country so as to change the
latter’s behavior and to improve bilateral political relations (Kahler and Kastner, 2006). The main
questions we seek to answer are what and how different factors influence the performance of eco-
nomic engagement. Although there could be many different types of economic engagement, our
model deals with a specific scenario where a principal from a country (which we call in our model
“the foreign country”) distributes economic resources to citizens in another country (which we call
“the domestic country”) through a “political broker”, in an attempt to gain political support from
the citizens (the concept is demonstrated in Figure 1.). With a modification of the clientelism model
from Stokes et al. (2013), we develop a baseline model for this type of broker-mediated economic
engagement, and provide two extensions in the following chapters.

Related literature on economic engagement focuses mainly on historical and empirical analysis:
Kastner (2006) focuses on the economic integration across the Taiwan Strait and whether it could re-
duce the likelihood of military confrontation; Davis (2009) raises evidence to show the importance
of economic side payments on the stability of the Anglo-Japanese alliance during 1900-1920; Paul-
son Jr (2008) asserts that the strategic economic engagement adopted by George W. Bush toward
China has been beneficial for the prosperity of both countries.

A rare case for theoretical effort would be Kahler and Kastner (2006), who provides a classifica-
tion for the economic engagement strategies: conditional engagement, unconditional engagement
utilizing constraining effects of interdependence, and unconditional engagement utilizing transfor-
mative effects of interdependence. The authors claim that China’s economic engagement of Taiwan
belonged to the third category and showed early signs of success, lending support to two of their

hypotheses: this type of economic engagement is more likely to succeed if 1) the target country is
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Foreign Principal

select a broker
and assign
resources
Broker show political
support

and distribute

l recruit citizens
resources

Domestic Citizens

Figure 1: The concept of broker-mediated economic engagement

a democracy and 2) a broad consensus backing this economic engagement exists in the initiating
country. However, the 2016 election cycle saw the Democratic Progressive Party (DPP) gain con-
trol of both the presidency and the legislature, an unprecedented development signaling a big blow
to Beijing’s economic engagement policies. This reminds us of the crucial need for a formal theory
to explain the possible mechanisms that determine the success or failure of economic engagement.

It is worth noting that from the case of Beijing’s economic engagement toward Taiwan, Bei-
jing actually could not directly influence policy in Taiwan; instead, they relied on the Kuomintang
(KMT) to enact legislation favoring closer relations with China. Hence, Beijing’s economic engage-
ment of Taiwan can also be thought of as broker-mediated and may be reconceived as a principal-
agent problem. Stokes et al. (2013) models an electoral principal-agent scenario in which brokers
distribute resources to voters in order to win their votes for a machine party. They identify that
an information asymmetry problem leads brokers to target ideologically loyal voters rather than
ideologically median or distant voters, which would do harm to the party’s probability of winning
elections. Additionally, Brollo et al. (2013) identifies that an exogenous resource windfall may lead
to a decline in the quality of political candidates, because high type candidates also have higher rep-
utation costs from entering politics. In this paper, we will try to incorporate these mechanisms along

with an inequality mechanism to construct a model of broker-mediated economic engagement.
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Chapter 2

Baseline Model

2.1 Setup

The baseline model is hinged on the clientelism model of Stokes et al. (2013) with modifications
to fit in the context of economic engagement. In the following, we will first introduce the players,
their respective objectives and decision rules, and then the timing of the game.

First, there is a principal from a foreign country. The only objective of the foreign principal is
to gain “enough popularity” for her country from citizens in another country (which is called the
domestic country in our model). To make it clear, “enough popularity” in our model means that the
foreign principal sets a threshold value for the supporting rate of her country from the domestic cit-
izens, and the explicit objective is to maximize the probability of exceeding the threshold, denoted
by Pr. In our model there is a stage to evaluate the popularity of the foreign country, which we call
an “implicit election”. In Stokes’ model, there is a real election, so the popularity of the foreign
principal is naturally evaluated by the electoral result. However, in our scenario, there is no election
to directly evaluate the foreign country’s popularity among the domestic citizens, so what we mean
by an “implicit election” is more like a survey question for the citizens, asking what their impres-
sions are toward the foreign country. Based on the threshold previously set up and the survey result,
the principal can therefore make a judgment about whether she has successfully obtained “enough
popularity”. To achieve this objective, the principal chooses a broker (the exact decision rule is
explained later) and assigns an amount of resources () for the broker to distribute to the domestic
citizens.

Next, there are a total of n brokers seeking the opportunity to work for the foreign principal.
What the brokers do is to recruit domestic citizens into their networks by promising them certain

amount of resources (which could vary for each citizen). The brokers differ by their effectiveness
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in distributing resources, denoted by 7, for broker k. The same as Stokes’ setup, here we assume
that brokers are ordered according to their effectiveness, so 77, > 1,1 > ... > 771. The broker who
is hired by the principal will distribute resources to domestic citizens in his network as promised
if the principal successfully achieve her objective, and extract the remaining resources as his own

rents. The objective of the selected broker is to maximize the expected rents:
EU*(r) = Pr(r) x (r + R) 2.1)

where 7 denotes the rent extracted from (), and R denotes the exogenous rents from the principal'.
From the equation it’s easy to see that every broker has an incentive to recruit citizens as long as
the principal has a positive probability to achieve her goal. The budget constraint for the selected

broker is clearly the amount of resources distributed plus the rents he extracted; that is:

Q=Y b +r (2.2)
j

where b/ is the average resources for citizens of income group j (introduced shortly).

Lastly, there are citizens in the domestic country, composed of three different income groups:
the poor (p) and the rich (r). Citizens within each income group j have identical income yj (intu-
itively y¥ < y"), with respective population share /. Following Stokes, the total population size
is normalized to 1, and therefore the total income Y is equal to the average income j := ) ; alyl,
Besides, the citizens also differ by their political ideologies; the ideology of citizen 1 from income
group j € {p,r} is denoted by o/, which follows an uniform distribution on [574)1], 2%1] We further
assume that ¢¥ > ¢, which reflects the feature that poorer people are ideologically more concen-
trated. As mentioned before, citizens may face multiple offers from the brokers, and citizen i1 from
income group j € {p, r} would agree to join the network of broker k if the following inequality is

satisfied:

KH(y + by — ¢ > kH(y/) + o'/ (2.3)

The left-hand side of the inequality shows the utility gained from joining broker k’s network, where
x denotes how much voters value material wealth, H(-) is the material utility function®, b"/ is the
amount of promised resources from broker k, and c is the costs from joining the network. Note that
1k 1s multiplied with b, which demonstrates that a more competent broker can distribute the same

amount of resources more efficiently. The right-hand side is the utility from rejecting the offer,

IR can be interpreted as rewards promised by the principal if her objective is achieved.
2We assume that H(-) is differentiable and strictly concave.
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where the citizen’s ideology 0;; appears as well, so a higher value of ideology from a domestic
citizen means that he or she is ideologically more distant from the foreign country.

In the stage of the “implicit election”, every citizen is asked whether he or she supports the
foreign country?. Similarly, citizen i from income group j who is organized by broker k will choose

to support the foreign country if the following inequality is satisfied:

kH(y + by — ¢ > kH(y) + 0 +6 (2.4)
where ¢ denotes the exogenous popularity shock, which follows an uniform distribution on [5_1;' ﬁ] .
Those citizens who don’t belong to the selected broker’s network are assumed to choose sincerely;

that is, they will choose the foreign country if the following inequality is satisfied:
0>0+6 (2.5)

One last assumption of this model is about information: it is assumed that the foreign principal
could not directly observe the effectiveness of brokers and the types of domestic citizens they recruit;
what she could only see is the size of brokers’ networks. On the contrary, the brokers are assumed
to know their own competence and each citizen’s income and ideology; the citizens are assumed to
know each broker’s competence as well. This crucial assumption reflects the feature of information
asymmetry between the principal and brokers, which is very common in a typical principal-agent
setting.

To sum up, here is the timing of the game (also shown in Figure 2.):

1. Brokers organize domestic citizens into their networks; citizens decide whether to join the

network based on Equation (2.3).
2. The foreign principal observes the size of networks and hires one broker.

3. The “implicit election” is held. The citizens who are in the selected broker’s network decide
whether to support the foreign country according to Equation (2.4) and the others decide
according to Equation (2.5). If the principal achieves her objective, the selected broker will
distribute resources to the citizens in his network as promised, and extract the remaining

resources as his own rents.

3The actual wording of the question could be different, however.
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Brokers recruit domestic citizens
into their own networks “Implicit election” takes place

Foreign principal observes the
network size and hires one broker

Figure 2: The timing of the baseline model
2.2 Analysis

We solve the game by backward induction. In the stage of the “implicit election”, each citizen is
going to decide whether to support the foreign country. The “swing voter” in income group j is

defined to be the one with the largest value of ideology ¢/ = ¢/* such that:

o = k[H(y + ") = H(y)] —c— 6 (2.6)
where b/* represents his or her promised resources from the selected broker. An important claim is
as follows:

Claim 1. Any citizen in group j with ideology 0/ < o/* would choose to support the foreign country.

Based on the claim, we can calculate the support rate for the foreign country from income group

j (remember that ¢/* follows an uniform distribution on [27)1] 277]])'
. o 1 . . . .
Fi(o7) = /1 ¢ldz = 5 + ¢/[k(H(y + ") — H(Y')) — ¢ — 3] 2.7)
2¢/

Therefore, the overall support rate for the foreign principal is:

7@—Zw{+¢f I+ i) — HO) — e o]

=2+ L0 [k(Hy + ) — H(y)) — ¢ — 4] 2.8)
]

Suppose the foreign principal sets the threshold value to be x*4, then the probability to achieve

the threshold would be (remember that § follows an uniform distribution on [;—1;, ﬁ]):

“4In Stokes’ original model, since there is a real election taking place, naturally the threshold would be %; in our
model, the principal’s ideal threshold is case-dependent, so here we assume that she can set x* by herself. However,
the value of x* shouldn’t be too large; otherwise the inequality 71y > x* would be impossible to reach.
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PF = P?’(ﬂ,'F > x*)
= Pr(% +Zo¢j¢j [K(H(yj + kb)) — H(y')) — ¢ — (5} 2 x")
]

R KZ]‘ txj(Pj [(H(yj + ﬂkbj*) — H(yj))}

= Pr(2 p —c>9)
bt bk W [(HO 1) -H))]
= /1 YPdz
W
VY e g | Y Wi (H(y + b j
=g WP L WPHE ") — HY)) (2.9)
J

where ¢ =} ; o/ gbj . Maximizing the expected utility of rents from Equation (2.1), we can obtain

the optimal rents for the selected broker conditional on being hired by the foreign principal.

Theorem 1. Conditional on being hired by the foreign principal, the optimal rents for the selected

broker is:
r = : I.DF ¢ : :
i o QTH! (y) + b*)

Clearly, from Theorem 1. we can derive some implications. First, as the probability for reaching

the threshold is higher, the selected broker is going to extract more rents; this reflects the feature
that if it’s easier for the foreign principal to achieve her objective, the broker would rather save
more resources for himself than distribute them to the citizens. Second, the higher the marginal
utility from material benefits (H’'(-)) and the extent to which they emphasize material benefits (k)
are, the less rents the broker would extract; this echoes the feature that the citizens’ responsiveness
to material payoff is crucial to the broker’s decision for rent extraction.

In equilibrium, we first look at which broker the principal is going to hire. From Equation
(2.3), it’s clear that a broker with higher effectiveness in distributing resources can organize the
same size of network as other brokers with less resources. Since the citizens can observe brokers’
competence, they will choose to join the network of the broker with the highest effectiveness (that
is, broker n with effectiveness 7,;) under the condition that Equation (2.3) is satisfied. Therefore
in equilibrium broker n will be the one with the largest network, and the principal will hire him
accordingly. Although the principal could only see the network size of the brokers, in equilibrium
she can successfully hire the most competent broker.

What kind of citizens will the selected broker recruit? Since the principal could only observe

the size but not the composition of the network, it’s always beneficial for the selected broker to start
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with the domestic citizens that are “cheapest” to recruit. Since we assume that in Equation (2.3)
citizens have a concave material utility function, the optimal recruiting process for the selected
broker would be to start with the ideologically nearest citizens in the poor income group, and then
at certain point turn to the ideologically nearest citizens in the rich income group.

Our baseline model shows what factors could influence the performance of broker-mediated
economic engagement. Due to information asymmetry, the selected broker would target poorer
and ideologically more loyal citizens for recruitment. Since the foreign principal’s objective is
to maximize Pr, it’s better (from her perspective) to target ideologically median or even distant
citizens. Therefore, although hiring a broker does help the foreign principal to attract more domestic
citizens, the problem of information asymmetry creates some room for the selected broker to recruit
“cheaper” citizens and thus leads to efficiency loss for the principal. In the following chapter, we
will further dig into two aspects of broker-mediated economic engagement: the effect of income

inequality and endogenous brokers.
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Chapter 3

Extensions

3.1 The Effect of Income Inequality

How would the extent of income inequality influence the performance of broker-mediated economic
engagement? To begin with our analysis, we first need to construct a measure of income inequality.
Like the baseline model, we assume that there are only two income groups in the society: rich and
poor, with their income denoted by y” and y” respectively. Also, the proportion of rich people is
denoted by a” = n (hence a” = 1 — n). The total population is normalized to 1 as in the previous
Chapter, so the average and total income is the same and denoted as Y: Y = ny" + (1 — n)y?.
Following Acemoglu et al. (2010), we construct a parameter 6 measuring the proportional income

of the two income groups:

1-96
y= 1Y (3.2)

where 6 € [n,1], so a larger 6 reflects rich people with higher income and poor people with less.
From Equation (3.1) and (3.2) we can draw the Lorenz curve in our model in Figure 3. Based

on the Lorenz curve, we introduce a measure similar to the Gini coefficient:

A %_ ) _%9_”(1_9)

G(0,n) = o

—=0—n (3.3)

where 6 € [n,1],n € [0,1],and G(6,n) € [0, 1]. As we can clearly see, a larger G(6, 1) represents

a worse income distribution. With some derivations we can obtain the following two propositions.
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Figure 3: The Lorenz curve (red line) in our model.

Proposition 1. aa% > 0. That is, given n, a higher income disparity between the rich and poor

would be beneficial to the principal.

Proposition 2. The effect of n on Pr differs by the scale of n (given 0):
1. When n is small: aa% > 0.
2. When n is large: aa% < 0.

From 1. and 2.: There exists n* s.t. Pr can be maximized.

The illustration of Proposition 2. is in Figure 4.: given 6, worsening income distribution (when
n gets smaller and G(60,n) gets larger) would be detrimental to the principal when n = n (a case
when the society is already very unequal), but beneficial to her when n = 7 (a case when the society
is more equal).

The intuition for Proposition 1. is as follows: when we fix the number of people from poor
and rich groups, a higher income disparity would make poor people more responsive to material
benefits (because H(-) is strictly concave), which in turn increases the performance of economic
engagement. Regarding Proposition 2., increasing n actually creates a tradeoff between group size
and average income: less poor people (who are more responsive to economic resources) are bad

for the principal, while poor people with higher average income are good for her. As Proposition
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2. stated, the group size effect is higher when 7 is large, and the income effect is higher when 7 is

small.

Pr

n n* n 100%
Percentage of rich people

Figure 4: An illustration of Proposition 2.

3.2 Endogenous Brokers

In the baseline model, we assume that the number of potential brokers is exogenously given, but
what will happen if they can choose endogenously whether to become a broker and compete for the
principal’s selection? We follow the endogenous political candidate model from Brollo et al. (2013)

to incorporate this possibility, and the timing of the model becomes as follows:
1. Individuals decide whether to become brokers.

2. Brokers’ competence 7 is revealed (but not to the principal) and they start to organize their

networks.
3. The foreign principal hires the broker with the largest networks.

4. The “implicit election” is held. If the foreign principal successfully achieves her objective,
the broker will distribute resources to the citizens in his network as promised in step 2. and

extract the remaining resources as rents for himself.
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We assume that the overall population (who have the potential to become brokers) is 2N. There
are two groups of people, high quality (H) and low quality (L); each has population N. Within group,
they have different competences to distribute resources and opportunity costs to become brokers.
The iy, individual in group | € {L, H} has effectiveness 7 l] , following an uniform distribution with
density ¢ and mean 1 + y] , Where ]/tH =u= —ptL; his opportunity costs to become a broker is ik;
thus high quality individuals on average have higher competence to distribute resources. Besides,
once a broker from group | € {L, H} gets selected and starts distributing resources for his principal,
his behavior has a probability of g(r 4+ R) getting caught by the domestic government, and he will
suffer an utility loss of A/, where we assume that A > AL. This assumption reflects the feature
that when the rent-seeking behavior is caught, a high type broker suffers larger reputation costs than
a low type broker.

Based on the setup above, the decision rule for the iy, individual in group | € {L, R} to become

a broker is to satisfy the following inequality:
ik < PI[(PL —gN)(r 4+ R)] (3.4)

where P/ is the probability for an individual in group J to be selected by the foreign principal; P%
is the probability of achieving the objective if the principal hires a broker from group J.

Since the foreign principal will hire the broker with the largest network size, and the domestic
citizens will correctly anticipate this in the equilibrium, it’s equivalent to saying that the principal
will hire the broker with the highest competence in the equilibrium. Thus we can derive P/ using
order statistics and derive the equilibrium number of brokers in each group (the detail is in Appendix
A.4).

Our objective is to find the relationship between the total resources assigned to the selected
broker and the overall quality of brokers. We define the overall quality of brokers as the percentage

of low type brokers in the pool of brokers:

nk

m=—"_
nH 4+ nl

(3.5)

where 7/ is the number of people who decide to become brokers in group J. It turns out that we can
find a pair of values A and AL such that the percentage of low type brokers positively correlates

with the amount of total resources ).

Proposition 3. 3 AH & AL s.1. g—g > 0. That is, an exogenous resource windfall can reduce the

proportion of high type brokers, and thus do harm to the foreign principal.
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This result echoes the idea of “political resource curse”, where an exogenous resource windfall
could attract more low type people to run for office (since they have lower reputation costs of joining

politics), and thus increase the possibility for rent-seeking behavior.
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Chapter 4

Conclusion

Our baseline model and its extensions introduce three mechanisms that would influence the per-
formance of broker-mediated economic engagement: information asymmetry, income inequality
and endogenous brokers. First, the information asymmetry problem between the foreign principal
and the selected broker creates room for the broker to target ideologically loyal and poor domestic
citizens, which would be beneficial for the broker but detrimental to the principal’s winning prob-
ability in the “implicit election”. Regarding income inequality, we introduce a measure similar to
the Gini coefficient, and find that a higher income disparity between the rich and poor (higher 6)
is beneficial to the principal; on the other hand, more poor people (smaller 1) would be bad for the
principal when the society is already very unequal and good for the principal when the situation
is more moderate. Lastly, when people can decide by themselves whether to become brokers, it’s
shown that the “political resource curse” would also apply to the situation of broker-mediated eco-
nomic engagement, which means that the overall quality of the pool of brokers would get worse as
the selected broker obtain more resources from the principal.

For future research, in the empirical part it would be interesting to know whether our theoretical
predictions make sense in the real-world data. Though it’s really difficult to test those predictions
given the limited source and types of data (most are surveys), we do observe more and more po-
tential cases emerging. For example, a recent analysis from the Brookings Institution (2018) finds
that the status of Israel among Arab regimes has changed from existential foe to unlikely ally, and
suggests that this change in attitudes is due to efforts on Israel’s part that can be characterized as
economic engagement. Since 2008, Israel has developed working security and economic ties with
its former Arab rivals. Israel has assisted the security endeavors of Arab states through surveillance
technology and intelligence sharing and bolstered their economies through energy exports and tech

sector collaboration.
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Theoretically, there are still plenty directions worth exploring. First, our analysis of income
inequality could be further extended to the analysis of redistribution; it would be intriguing to know
how redistribution in the domestic country would affect the performance of economic engagement
from the foreign country. Another direction is about ideologies and beliefs: what will happen to
the performance of economic engagement if worsening income inequality results in political polar-
ization among the domestic citizens? Theoretical framework from Benabou and Tirole (2006) on
the emergence and persistence of collective beliefs could provide some helpful guidance. Besides,
social identities and nationalism might also play an important role in economic engagement. An
interesting paper from Shayo (2009) provides both theoretical and empirical analyses on class and
national identities and how personal identification of those identities would affect people’s prefer-
ences for redistribution. If we think of economic engagement as one kind of income redistribution,
then a change in self-identification of social identities could also affect the performance of economic

engagement, as probably in the case of Beijing’s economic engagement on Taiwan and Hong Kong.
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Appendix A

Proofs

A.1 Proof of Claim 1.

Proof. For citizens in the network and ideology smaller than ¢7*, if there is a citizen k who doesn’t
support the foreign country, the broker n could increase his or her promised resources by moving
some resources from the citizen with ideology ¢/* so that Equation (2.4) is satisfied for citizen k.
It’s feasible since citizens with ideology < ¢7* are cheaper to buy. For citizens outside the network
and ideology smaller than o7, they will support the foreign country if Equation (2.5) is satisfied,
which would surely hold if their ideology is less than o7*. ]

A.2 Proof of Theorem 1.

Proof. The selected broker’s maximization problem is:

r{nelz(Ellk(r) = Pr(r,b) x (r+R) subjectto Q=Y b +7r
" j

By Equation (2.9), the first order condition with respect to 7 is:

_‘/ZP”"K | X H' () + i) | (4 R) + Pe = 0
)

Therefore the equilibrium rent is:

r* = : I.DF¢ : :
e oy QTH! (y) + ™)
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A.3 Proof of Proposition 1.

Proof. From Equation (2.9) in Chapter 2, we know that the probability for the foreign principal to

achieve her threshold x* when there are two domestic income groups is:

1
Pr = —HP

—Px*+
v {5 (1= m)g (H(y? + nab?™) — H(y")) (A
+n ¢ (H +nab™) = H(y")| - ¢}

Note that y¥ and y" are both function of 6 from Equation (3.1) and (3.2); therefore:

T = A= P b~ H )
y (A2)
R (H )~ H)|

where the first component inside the brackets is positive and the second is negative. Since we have

assumed that ¢ > ¢" and H(-) is strictly concave, hence aPF > 0. O

A.4 Proof of Proposition 2.

Proof. From Equation (3.1), (3.2) and (A.1), we can calculate:

T =B ot )~ H)
- n)%«pp (H' (57 + ™) — H'(57)]

+¢"[H(y" +1ab™) — H(y")]

IV IH Y+ pab™) — H ()]}
=S WG )~ HOOL = 9T 1)~ HOy)

W+ — H )
1-96

T YQUIH (v + ab?) — H'(y")] § (A3)

+ n(

+

Fix 0, we see that the third component in the brackets, i.e. —(%)Y[H'(y" + n,b™) — H' (y")],
would dominate the other components when n is close to zero, hence making op 5, > 0; on the other
hand, when n is close to one, the last component, i.e. (3=9)Y¢? [H' (y? + 1, bp*) H'(y?)], would

dominate the others, hence making aa% < 0. [
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A.5 Proof of Proposition 3.

Proof. We start with deriving P/ using order statistics (remember that 17] follows an uniform dis-
tribution with density ¢ and mean 1 + u/, where uf! = u = —ut > 0):

pH :fﬁ(}iH)(l_'_‘uH) [PV(UL < 77H)}
_ {(n;—lill)!fw(l + M) [Eyn (1 + yH)](nHl)} [ / E,.(x) an(x)dx]

- () [+ 5]

n83 (2u + 5¢)

R (A.4)
pL — f’?fnL)(l +ub) [Pr(ﬂH < HL)}
TZL. .
= {(nL—_'l)!fnL(l + yL)[PnL(l + by 1)} [/ FUH(x)fUL(x)dx}
nt g (—2p + )
N - (A.5)

where n/ is the number of people in group J who are willing to become brokers.
The next task is to solve Pé, the probability for the principal to achieve the threshold x* if
she hires a broker from group J. Following the baseline model, citizen i in income group j will be

organized by a broker from group J if the following inequality is satisfied:
kH(y + /b)) — ¢ > kH(y/) + o (A.6)
We can define the largest value of o/ under the condition that Equation (3.9) holds as ¢/*. And
here we also assume that the broker is the one hired by the principal, whose expected competence

is 1+ p/. Thatis:
ol =« [H(yf + (14 ) - H(yj)] —c—=9 (A7)

Hence with similar derivations following the baseline model, we can solve for Pli:
1+ . K ;o : » ;
=t —px ey {5 Y algl [H(y + (1+ p)p") — H)| - } (A9)
J

Since uff = —ul > 0, it’s easy to see that P > PL. Also, we could derive the marginal effect of
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rents on the probability of winning:

Pl yx(1+y))
o

Y alg/ [H’(yj +(1+ ;J)bf*)} } <0 (A.9)
j
It’s clear that |aPF | > |aplE .

Now we return to the pool of brokers and see how the size and percentage are determined. From
Equation (3.6), we know that the equilibrium number of brokers in group J (defined as #/) must

satisfy the following equation (here we ignore the integer constraints):
nk=PI[(PL —q\M)(r +R)] (A.10)
Using Equation (A.4), (A.5) and (A.10), we can solve for nf! and n’:

Ly 2Ing+In(2u+ 5) + In(PF — gAt) +In(r + R) —Ink —In2

nt = (A.11)
In2
- 2Iné + In(—2p + 2%) +In(PE — gAL) + In(r + R) —Ink —In2
nk = — (A.12)

Thus the share of low type brokers in the overall pool of brokers is:

o1 (A.13)
ConH4nl o 14y '

where x — pH  2Ing+In(2u+ 2§)+1n(PF —gA)+In(r+R)~Ink—In2
X=% = om E+In(—2u+ zg)—i-ln(PL gAL)+In(r+R)—Ink—In2’
given and AH > AL, we can find a pair of values such that P — gAH ~ PL — gAL. Hence by

Since A and AL are exogenously

oPH opPL . .
| 55| > | £ |, we can obtain the following result:

oPf /9 oPL /0
ox _ (poq + e — (g + ) 0 A.14
= < .
ar CIE (&.19)

From Equation (A.13) and (A.14), it’s clear that aaH > 0. By the resource constraint: () =) ; b+,

we can finally come to the conclusion that 2 Q > 0. O

20 doi:10.6342/NTU201801221





