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Whom should an interest group lobby in a legislature? I develop a model of infor-
mational lobbying in which a legislature must decide on the allocation of district-specific
goods and projects. An interest group chooses sequentially to search and provide infor-
mation on districts’ valuations of the goods. The setting is one of distributive politics
with a legislative allocation proposal that is endogenous to the information provided by
the interest group. I characterize the equilibrium search sequence of the interest group,
and identify two empirical and institutional implications of the analysis. First, the model
rationalizes both friendly and confrontational lobbying, predicting circumstances in which
friendly lobbying prevails over confrontational lobbying. Second, the model establishes a
relationship between information provision and legislative majority requirement, offering
a contrast between the optimal majority requirement if legislators seek to maximize the

information they receive versus the monetary contributions they receive.
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1. INTRODUCTION

Two features pertain to interest group influence. One is the prevalence of leg-
islative policymaking. Policies are chosen not by a single policymaker, but by a
legislature composed of representatives elected in a number of districts. The other
feature is the prevalence of lobbying as an instrument of interest group influence,
where lobbying is defined as the act of providing information. The offices of lob-

bying firms are an integral fixture of capital cities in many developed countries.
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Multiple accounts of policymaking in the U.S. (e.g., Bauer, Dexter and De Sola
Pool, 1963; Hansen, 1991; Drutman, 2015) assert that interest groups’ influence
often takes the form of information provision. These accounts are substantiated by
the Center for Responsive Politics (opensecrets.org), which reports that about 3.5
billion US dollars were spent on lobbying in just the year 2019, compared to 3.1
billion US dollars of PAC contributions over the whole 2018 election cycle, from
which only half a billion US dollars went to candidates. Moreover, multiple stud-
ies (e.g., Wright, 1990; Ansolabehere, Snyder and Tripathi, 2002) provide evidence
suggesting that campaign contributions serve to gain access to legislators in order
for interest groups to communicate their information. The prevalence of lobbying is
associated with legislators’ reliance on the information provided by interest groups,
as noted in Hansen (1991: 5): “Lawmakers operate in highly uncertain electoral
environments. They have an idea of the positions they need to take to gain reelec-
tion, but they do not know for sure. Interest groups offer to help ... They provide
political intelligence about the preferences of congressional constituents.” Because
of legislators’ reliance on interest groups’ information, lobbying can be an effective
instrument of interest group influence (e.g., Gawande, Maloney and Montes-Rojas,
2009; Igan and Mishra, 2014; Belloc, 2015). As Baumgartner et al. (2009: 124)
writes: “There is evidence that organizational advocates are often successful in
getting Congress to make policy decisions that are informed by research and the
technical expertise that they provide.”

This paper investigates the question of which legislators should an interest group

1 This question is empirically relevant as evidence sug-

lobby and in which order.
gests that interest groups engage in selective persuasion, targeting some legislators
and ignoring others (e.g., Bombardini and Trebbi, 2020). To investigate this ques-

tion, I propose a model of interest group influence that includes both informational

I There is a large literature on informational lobbying, with the seminal contributions of Potters
and van Winden (1992), Austen-Smith and Wright (1992) and Rasmusen (1993), and including,
among others, Austen-Smith (1995, 1998), Lohmann (1995) and Cotton (2009). However, these
contributions consider settings with a single policymaker, not a legislative assembly. There is
also a smaller literature on interest groups seeking to influence a legislative assembly, with the
seminal contribution of Snyder (1991), and including, among others, Groseclose and Snyder (1996),
Diermeier and Myerson (1999), Baron (2006), Dekel, Jackson and Wolinsky (2009), Schneider
(2014), and Battaglini and Patacchini (2018). However, these contributions look at vote buying,

not informational lobbying.



lobbying and legislative policymaking. The model is set in the context of distribu-

2 Moreover, the legislative proposal is endogenous to the information

tive politics.
provided by interest groups.?

Specifically, the model considers a legislative assembly consisting of N + 1 leg-
islators, each representing a different district. The legislature must decide on the
allocation of district-specific goods and projects (hereafter referred to as goods) that
can be local public goods or pork-barrel projects such as road construction, mass-
transit projects, grants-in-aid, or recreational projects such as sports arenas and
public libraries. Goods are financed by a national tax base. One legislator serves
as the agenda setter, proposing an allocation of goods across the N + 1 districts.
The agenda setter can be, for instance, the chair of the Appropriations commit-
tee. Adoption of the agenda setter’s proposed allocation requires the approval of
at least M other legislators, where M can take a value between 0 (dictatorship of
the agenda setter) and N (unanimity). Each district has a valuation of the goods
which, to keep things simple, is either low or high. Districts are ex ante heteroge-
neous, varying in their prospects of high valuation. Districts’ valuations are ex ante
unknown to all, but an interest group that benefits from the provision of goods can
search information on districts’ valuations. The interest group can be, for instance,
the union of road builders, the national association for the promotion of the arts,
or a sports league. Lobbying is modelled as persuasion, where information takes
the form of verifiable evidence. Search is costly and sequential; the interest group
searches one district at a time, observing the outcome of its search on a district’s
valuation before deciding whether to search on another district’s valuation.

In equilibrium, the agenda setter forms a legislative coalition consisting of him-
self and M other legislators whose districts have the highest (expected) valuations.

Districts in the legislative coalition are offered goods, those outside are not. Two

2Distributive politics is defined as “those projects, programs, and grants that concentrate the
benefits in geographically specific constituencies, while spreading their costs across all constituen-

cies through generalized taxation.” (Weingast, Shepsle and Johnsen, 1981: 643).
3Bennedsen and Feldmann (2002), Schnakenberg (2015, 2017) and Awad (2020) are other for-

mal contributions studying legislative informational lobbying. In contrast with my paper, Benned-
sen and Feldmann (2002) does not investigate the question of legislator targeting. Schnakenberg
(2015, 2017) and Awad (2020) study this question, but, in contrast with my paper, do so in the
context of regulatory politics where the legislative proposal is exogenous and does not respond to

the information provided by interest groups. I discuss further these papers in the next section.



features of the legislative choice are critical drivers of legislator targeting by the
interest group. First, the proposed allocation of goods and the composition of
the legislative coalition are endogenous to the information provided by the interest
group. Second, the goods function, that specifies the total quantity of goods as
a function of the (expected) valuations of districts in the legislative coalition, is
strictly increasing in each of its arguments and, depending on the provision cost of
goods, can be either concave or convex.

The interest group engages in selective persuasion, choosing strategically the
districts on which it searches information and in which order it searches districts.

When the provision cost of goods is such that the goods function is convex, the
interest group starts by searching districts with the best prospects of high valuation,
and then moves gradually to districts with worse prospects. The equilibrium stop-
ping rule prescribes the interest group to continue searching until it has obtained
favorable information (that is, information of high valuation) for M districts, so that
the agenda setter will form a legislative coalition consisting exclusively of known
high-valuation districts.

When the provision cost of goods is such that the goods function is concave,
the interest group starts by searching districts with ‘moderate’ prospects of high
valuation, and then moves gradually towards districts with the highest and lowest
prospects of high valuation. To be more specific, let’s label districts (other than the
agenda setter’s) in a decreasing order, with district 1 having the best prospects of
high valuation and district N having the worst prospects. The interest group starts
by searching district M + 1, that is, the district with the best prospects of high
valuation among the districts that otherwise would not be included in the legislative
coalition. If the interest group obtains favorable information, it then moves to
district M, that is, the next district with better prospects. If the interest group
rather obtains unfavorable information (that is, information of low valuation), it
moves instead to district M +2, that is, the next district with worse prospects. This
process is repeated afterwards, with the interest group moving gradually towards
districts 1 and N. The equilibrium stopping rule prescribes that the interest group
continues searching until one of two things happens. Either the interest group has
obtained favorable information for M districts, so that the agenda setter will form

a legislative coalition consisting exclusively of known high-valuation districts. Or



the interest group has obtained unfavorable information for N — M districts, so
that if the interest group were to search one more district, the agenda setter might
have to include a known low-valuation district in the legislative coalition.

The analysis delivers two interesting implications. First, I relate legislator tar-
geting to the nature of lobbying. Empirical studies (e.g., de Figueiredo and Richter,
2014; You, 2020) show that interest groups lobby both legislative allies (friendly lob-
bying) and opponents (confrontational lobbying), and that friendly lobbying tends
to prevail over confrontational lobbying. While confrontational lobbying makes
sense in terms of persuasion, friendly lobbying is more difficult to rationalize. The
analysis shows that both friendly and confrontational lobbying can be rationalized
in the context of distributive politics where the legislative proposal is endogenous
to the information provided by interest groups. The analysis further identifies con-
ditions under which friendly lobbying prevails over confrontational lobbying, and
predicts that confrontational lobbying is more predominant when many districts
end up having a low valuation.

Second, I relate information provision to the legislative majority requirement
M. When the goods function is convex, the (expected) number of districts for
which IG provides information increases monotonically with the majority require-
ment, reaching a maximum when the adoption of a proposal requires unanimity
(M = N). When the goods function is concave, the relationship between legislative
majority requirement and expected number of searched districts is single-peaked,
with the location of the peak depending on districts’ prospects of high valuation. In
either case, this yields an interesting institutional implication: while Diermeier and
Myerson (1999) suggests that legislators in a unicameral legislature may want to
adopt infra-majority requirements (by delegating authority to a leader) if they seek
to maximize the expected amount of monetary contributions they receive, my analy-
sis suggests that legislators may be better off adopting simple- or super-majority
requirements if they seek to maximize the expected amount of information they
receive.

While the present analysis is developed in the context of lobbying, it applies
more generally to collective decisionmaking, with the interest group acting as the
sender and the legislators as the receivers. Institutions with collective decision-

making to which the model applies are boards of directors or shareholders in firms,



boards of governors in professional sports leagues (such as the NHL), coalition
governments or academic recruiting committees.

The model considers districts that vary ex ante in their prospects of high val-
uation. In a supplementary online appendix I study an extended version of the
model in which districts vary in the quality of information that can be obtained on
their valuation. I briefly discuss the main results from this setting in the conclusion
section of the paper.

The remainder of the paper is organized as follows. Section 2 discusses the
related literature. Section 3 describes the model. Section 4 characterizes the leg-
islative choice. Section 5 analyses the interest group’s search. Section 6 presents
two implications from the analysis, one on the relationship between legislative ma-
jority requirement and information provision, and another one on the friendly or
confrontational nature of lobbying. Section 7 concludes. All proofs are in the

appendix. A supplementary online appendix contains additional material.

2. RELATED LITERATURE

The contribution of this paper is to study selective persuasion by an interest
group. In this section, I relate my paper to the most relevant existing contributions
in the literature.

This paper contributes to the literatures on legislative lobbying and group per-
suasion. Bennedsen and Feldmann (2002), Schnakenberg (2015, 2017) and Awad
(2020) all study legislative informational lobbying.

As in Bennedsen and Feldmann (2002), I consider a setting of distributive pol-
itics, involving a decision on allocating district-specific goods, in which an interest
group seeks to persuade legislators by producing verifiable evidence on districts’
valuations of their goods. However, Bennedsen and Feldmann do not study legisla-
tor targeting, as I do here, but rather study how the vote of confidence procedure
affects the incentives to lobby. Accordingly, they assume ex ante homogeneous dis-
tricts. To study legislator targeting, I relax this assumption and consider ex ante
heterogeneous districts. The two papers differ furthermore in the search process.
Bennedsen and Feldmann consider a simultaneous search process where the interest
group chooses ex ante the number of districts it will search. By contrast, I con-

sider a sequential process where the interest group searches one district at a time,



observing the search outcome on a district’s valuation before deciding whether to
continue searching. The sequential nature of the lobbying process is consistent with
You’s (2020) empirical findings.

Schnakenberg (2015, 2017) and Awad (2020) consider a setting of regulatory
politics in which an interest group seeks to induce legislators to vote in favor of a
policy proposal. Schnakenberg (2015, 2017) use this setup to demonstrate that, in
situations of collective choice instability, cheap talk messaging can affect negatively
the ex ante expected utilities of all legislators. Schnakenberg (2017) and Awad
(2020) use this setup to rationalize friendly lobbying, showing that an interest group
may choose to enroll legislative allies as intermediaries who help persuade opposed
legislators. In Schnakenberg (2017), friendly lobbying arises because of costly ac-
cess to legislators and the possibility for legislators to lobby their colleagues. In
Awad (2020), friendly lobbying arises because of the correlation between legislators’
preferences, which allows the emergence of persuasion cascades. My paper differs
from these in several key ways. First, while these papers consider a setting of reg-
ulatory politics with an exogenous binary policy proposal, I consider a setting of
distributive politics with an allocation proposal that is endogenous to the informa-
tion provided by the interest group. Second, the rationales for friendly lobbying in
Schnakenberg (2017) and Awad (2020) are not present in my analysis since access
to legislators can be seen as costless and districts’ valuations are drawn indepen-
dently, thereby precluding persuasion cascades. Third, while Schnakenberg (2015,
2017) consider a privately informed interest group sending cheap talk messages, 1
consider an uninformed interest group producing verifiable evidence.

Caillaud and Tirole (2007) and Alonso and Camara (2016) are two key contri-
butions in the emerging literature on group persuasion, in which a sender seeks to
persuade multiple receivers who have to make a collective decision. Caillaud and
Tirole (2007) studies the emergence of persuasion cascades which, as noted above,
cannot arise in my model. Alonso and Camara (2016) shows how Bayesian persua-
sion by an uninformed politician can reduce the welfare of a majority of voters. My
paper differs in many ways, notably in that these papers consider a group deciding
on an exogeneous binary proposal, while I consider a group deciding on a proposal
that is endogenous to the information provided by a sender.

The present paper is also related to the literature on the Pandora box problem



initiated by Weitzman (1979), and, at a more general level, to the literature on
multi-armed bandit problems. In its seminal form, the Pandora box problem con-
sists in an agent who is presented with a finite set of boxes. Each box contains a
prize. Boxes are ex ante heterogeneous, differing in their probability distributions
over the value of the prize contained in the box. The agent can open boxes to
reveal the prizes they contain. Search is sequential and costly. At the end of the
search process, the agent chooses one of the opened boxes.* Legislative lobbying
exhibits several features of the Pandora box problem. Districts can be interpreted
as boxes, the interest group as the agent, and districts’ valuations as prizes. At
the same time, the legislative lobbying problem differs in multiple ways from the
seminal Pandora box problem. First, Weitzman’s Pandora box problem applies
to an individual choice problem, with the agent selecting one box at the end of
the search process. By contrast, the legislative lobbying problem applies to a col-
lective choice problem, where a legislature decides on an allocation of goods that
involves selecting multiple districts. Second, in the Pandora box problem, the agent
is responsible for both the search and the selection of a box. By contrast, in the
legislative lobbying problem, the interest group is responsible for the search, while
the legislators are responsible for the choice of allocation. Third, in Weitzman’s
Pandora box problem, the order of the search is history independent, which allows
for an index characterization (related to Gittins index for bandit processes). By
contrast, in the legislative lobbying problem, the order of the search can be history

dependent.

3. MODEL

Consider a country which is divided into a finite number N + 1 of districts, with
N € N. I denote the set of districts by My = {0, 1,..., N}, with typical element n.
FEach district is represented by a legislator. The legislature decides on the allocation
of district-specific goods. Let g, € R be the quantity of good provided to district
n. I denote the allocation of goods across districts by g = (g0, g1, ..., gn). The total
quantity of goods provided in the country is equal to G = Zg:o gn- It costs ¢ (G)

4Weitzman’s setup has been generalized (i) to allow the agent’s payoff to depend not just on
the prize in the chosen box but on all uncovered prizes (Olszewski and Weber, 2015), and (ii) to

allow the agent to choose an unopened box (Doval, 2018).



to provide a quantity of goods G, where ¢ (-) € C3 is a strictly increasing, strictly
convex function, ¢(0) = 0 and limg|o ¢ (G) = 0. The cost of providing goods is
financed by a national tax base, and is divided equally across districts, that is, each
district bears a cost ¢ (G) / (N + 1).

Each district n has a valuation for the good r,,, which can take on two values:
rn, = r (low valuation) or r, = 7 (high valuation), where 7 > r > 0. District
n € Np has a high valuation, r,, = 7, with commonly-known probability p,, € (0,1).
Districts valuations are drawn independently and are ex ante unknown to all. T
denote district n’s ex ante expected valuation by Er, = p,7+ (1 — p,) r. Following
Bennedsen and Feldmann (2002), I assume that the legislator from district n gets
a payoff uy, (g) = rngn — va(ifi from allocation g = (g0, 91, ..., gN)-

The legislator from district 0 is the proposer or agenda setter (henceforth, AS).
I denote the set of legislators other than AS by AN ={1,...,N}. The legislature
operates under a closed rule, with AS proposing an allocation g = (go, g1, ---, gn)
and the legislators voting for or against the proposal. The proposal is adopted,
and each district n € Nj receives the proposed quantity of good g,, if at least
M € {0,...,N} legislators in N vote in favor of the proposal. Otherwise, the
proposal is defeated and g, = 0 for each district n. In order to study the effect
of majority requirements on informational lobbying, I let M take value between
M = 0, which corresponds to a dictatorship of AS, and M = N, where unanimity
is required to pass a proposal. Simple majority corresponds to M = | N/2].

There is an interest group (henceforth, IG) that benefits from the provision of
goods. IG can produce information on districts’ valuations. If IG searches district
n, it receives a signal o,, = r,, € {r,7} that reveals district n’s valuation.” Signals
are publicly observed.® IG gets a payoff v (g, I) = G'— Ic when it searches I districts
and the resulting allocation of goods is g, where € > 0 is the cost of searching a
district. To simplify the analysis, I assume that ¢ is sufficiently small so that IG

is always willing to search a district if it anticipates that the search will trigger an

5In the Supplementary online appendix, I allow for signals to be uninformative and for signal
informativeness to vary across districts. Specifically, I assume the signal o, reveals district n’s
valuation (o, = rn € {r,7}) with probability g, € (0, 1], and conveys no information about 7,

(or, = 0) with probability 1 — gn,.
6 Alternatively, IG could choose whether to reveal a signal or not. This would complicate the

analysis without changing qualitatively the results.



increase in the expected total quantity of goods.”

The policymaking process has four stages. At stage 0, Nature chooses districts’
valuations. Realized valuations are unknown to IG and the legislators. At stage 1,
IG chooses on information collection. It proceeds sequentially, observing the signal
just obtained before deciding whether to search yet another district. The search
process stops when IG chooses to not search one more district. The game then
moves to stage 2, where AS proposes an allocation g. At stage 3, legislators vote
on AS’ proposal.

Legislator n’s (pure) voting strategy on AS’ proposed allocation is v, : Rf“ X
{r,7,0} — {0,1}, where v, (g,0,) = 1 if legislator n votes in favor of proposal g
and v, (g,0,) = 0 if she votes against the proposal, where o,, = r,, if IG searched
district » and o,, = () otherwise.

N+1 N+1
—>]R++ , where vy (00,01, ...,0n) =

AS’ (pure) proposal strategy is v : {r,7, 0}
(90,91, ---, gn) is the allocation that AS proposes given a profile of signals (oq, 071, ...,0N)
on (70,71, -, 'N)-

IG’s (pure) search strategy specifies for each round ¢ = 1,..., N +1 of the search
process a search decision as a function of the signals received in the previous rounds
of the search process. I denote round-t search history by h?, where h! = () and
ht = {(s7,0T)}'_} for t = 2,... N + 1, where s™ = n € Ny and 0™ = r, € {r,7}
if IG searched district n at round 7, and s™ = ¢7 = { if IG did not search at
round 7. IG’s search strategy, s, is a sequence of functions {s!(-) ?21, where
st (k) is IG’s search decision at round ¢ given history h'. At each round ¢ we have
st (ht) € (Mo\Z! (ht)) U {0}, where Z (h') = {n € Ny : s™ = n for some 7 < t — 1}
is the set of districts that have been searched by round ¢. Since the search process
stops when IG chooses to not search at one round, we have that st (h') = () implies
st+1 (ht+1) — 0.

Beliefs are derived using Bayes’ rule. I denote district n’s posterior expected
valuation by E7r,, where E7,, = r, if IG searched district n and E7r, = Er,
otherwise.

The solution concept is (pure-strategy) Perfect Bayesian equilibrium, with the

standard refinement of weakly undominated voting strategies for the legislators.

7As we shall see, there is an implicit cost of searching a district that is associated with the
effect of a search on the composition of the legislative coalition. The assumption of a small explicit

cost of searching ¢ allows me to focus on this implicit cost of searching.
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Throughout the analysis, I shall order districts such that p; > pa > ... > pn.8

4. LEGISLATIVE CHOICE

To characterize equilibria, I proceed backwards, analyzing each stage of the
game in reverse order. In this section, I analyze the legislative process, that is,
Stages 2 and 3 of the game.

I start by characterizing legislators’ voting strategies at Stage 3 of the game.
Suppose AS has proposed an allocation g’ = (gg, 94, .-, g5)- A legislator votes in
favor of the proposal if she is better off with the proposal being adopted than with
the proposal being rejected. Thus, legislator n € A votes in favor of the proposal

(Un (8',0,) = 1) when
c(G)
N+1

Let £ (g') C N denote the set of districts (other than AS’ district) which legislators

ETy g — > 0. (1)

vote in favor of proposal g’. T call £ (g’) the legislative coalition associated with
proposal g’. Proposal g’ is adopted if and only if #L (g') > M.

I now move backwards and characterize AS’ proposal strategy at Stage 2 of the
game. AS proposes an allocation g that maximizes his expected utility Erggg —
¢(G) /(N +1) subject to the constraint that #L (g) > M.

Since the provision of goods is costly, AS seeks to provide districts other than his
own with as few goods as possible. This has two implications for AS’ equilibrium
proposal g*. First, AS offers g& = 0 to any n ¢ L£(g*), that is, AS does not
offer goods to districts outside the legislative coalition. Second, AS offers g} =
c(G*) /(N +1)Er, to any n € L(g*), that is, AS offers to any district in the
legislative coalition a quantity of good that binds the participation constraint of

the district’s legislator (equation (1)).

8 Considering a strict, rather than weak, ordering of districts is made to simplify exposition; it
avoids a multiplicity of equilibrium search sequences that would result from IG being indifferent
between searching two a priori identical districts. Also, I do not include AS’s district (district
0) in the ordering of districts since, as we shall see, pg does not matter for the equilibrium

characterization.
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Given these two implications, AS’ problem can be written as

max Erg go — Ic\;ﬂ

gERf*l

st (i) : #L(g) > M, and
i itne L)
0 ifné¢L(g)

() : gn = for any n e .

Observe that AS’ payoff decreases with the quantity of goods offered to districts
in NV, and that this quantity increases with the number of districts included in
the legislative coalition. Furthermore, the quantity of good g, offered to a district
n € L(g) decreases with the district’s expected valuation, E7,. As a result, AS
forms a legislative coalition that consists of exactly M districts whose expected
valuations are among the highest ones.

Given that go = G — > s 9n, AS chooses a total quantity of goods

- G 1
G* € argmax Ery - |G — c(@) E —
GeR N+1 Tn
* neL(g)u{0}

The solution to this problem is given by

N+1
G = ). )
(Zneﬁ(g*)u{o} (1/E7“n)>

Relabelling districts in A/ such that E7; > ... > ETy, we get that AS proposes

an allocation of goods (v (0g,071,...,0n) = g*) such that

&) ifneL(g)

g = (N+1) E7n for any n € N/
0 ifnée¢ L(g")
neN

where £ (g*) ={1,..., M} and G* =T (Erg, Eq, ..., ETps) is given in (2).

Two properties of the goods function T" (+) are key for IG’s search decision. First,
the goods function T (+) is strictly increasing in E7,, for each n € £ (g*) U {0}, that
is, the total quantity of goods increases with the expected valuation of each of the
districts in the legislative coalition (including AS’s district). Second, depending on
the cost function ¢ (+), the goods function I' () can be convex or concave in each of
its arguments. For example, if the cost function ¢ (-) is given by ¢ (G) = G# /8 for

B > 1, then the goods function I (+) is strictly convex (resp. concave) in each of its

12



arguments for 3 close to 1 (resp. 8 > 2).” In the rest of the analysis, I consider the
case where I'(+) is strictly convex in each of its arguments (hereafter, the convex

case) and the case where T" (+) is strictly concave (hereafter, the concave case).

5. INTEREST GROUP’S SEARCH PROCESS

In this section, I analyze IG’s search process, that is, Stage 1 of the game.
First, I characterize IG’s search decision on AS’s district. I then characterize the
equilibrium stopping rule that specifies when IG stops searching. Finally, I charac-
terize the equilibrium search sequence that specifies the order in which IG searches

districts.

5.1. Searching AS’s district

AS’s district (district 0) is always part of the legislative coalition. As a result,
IG searches district 0 in the convex case since it then yields a higher expected total
quantity of goods. By contrast, IG does not search district 0 in the concave case

since it would yield a lower expected total quantity of goods.!’

9To see this, observe that for a cost function ¢ (G) = G8/B for 8 > 1, equation (2) writes as

o [ N1 }1/(51)
Yner(gr)ufo} (1/E7n)
We then get
o°r oK
OET?
where
Gt 1 1
T B—1(ER) B (1/EF, )r
neL(g*)u{0} Tn
and -
K= (55) - ()
ne(Le)0foP\{iy N

Observe that H > 0 for every 8 > 1. At the same time, K is strictly decreasing and continuous
in 8, with limg); K = 400 and K < 0 for 8 = 2. Hence K > 0 (resp. K < 0) and, therefore I (-)
is strictly convex (resp. concave) in each of its arguments, when 3 is close to 1 (resp. 8 > 2).
Note that Bennedsen and Feldmann (2002) considers the case where 8 = 2, which gives a goods

function that is strictly concave in each of its arguments.
10Empirical evidence shows that committee chairs in the US Congress are more likely to be

lobbied than rank-and-file members (see, for example, Hojnacki and Kimball, 1998; You, 2020).
This observation is consistent with the convex case. Having said this, there are also several
ways to reconcile this observation with the concave case. First, IG’s search in my model can be

interpreted as a form of legislative subsidy with IG lobbying AS by providing him information
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From now on, I shall focus on IG’s search among districts in A/, that is, districts
other than AS’s. I can then limit the number of search rounds to N, assuming,
without loss of generality, that in the convex case IG starts by searching AS’s

district at a preliminary round 0.!

5.2. Equilibrium stopping rule

I now characterize the equilibrium stopping rule, which specifies when IG stops
searching. I start by introducing extra notation. Given round-t search history h?,

let
#{re{l,..t—1}:0"=7} fort=2,...N

itt (ph) =
( ) 0 fort=1

be the number of favorable signals (that is, 7-signals) received prior to round t.
Likewise, let

#{re{l,.,t—1}:0"=r} fort=2,..,.N

i (h') =
0 fort=1
be the number of unfavorable signals (that is, r-signals) received prior to round ¢.

PRrROPOSITION 1. Consider a round t € {1,..., N} and search history ht.

1. In the concave case, we have that
s' (k') =0 if and only if i'* (k') > M ori'~ (h') > N — M.
2. In the convex case, we have that
s' (k') =0 if and only if i** (k') > M.

Thus, in the concave case IG stops searching if and only if either the search
process has already produced enough favorable signals for AS to form a legislative

coalition composed only of known high valuation districts (i** (ht) > M), or the

about districts’ valuations in order to help AS forming a legislative coalition. Second, committee
chairs’ control over the agenda can explain why they are lobbied more often than rank-and-file
members. This rationale for lobbying AS is absent from my model where the agenda is a singleton
(namely, the decision on an allocation of goods). Third, one may consider AS in my model not as
a congressional committee chair but as a member of the executive branch of governement (e.g., a

cabinet minister or a secretary).
' This is consistent with You’s (2020) finding that US Congress committee chairs are lobbied

earlier in the legislative process compared to rank-and-file members.

14



search process has already produced enough unfavorable signals such that one more
unfavorable signal would force AS to include a known low valuation district in the
legislative coalition (i*~ (h') > N — M).

The intuition underlying the sufficiency of these conditions runs as follows. As
soon as IG has received M favorable signals (i** (k') = M), it no longer wants
to search since searching is costly and the total quantity of goods would anyway
remain unchanged at I' (Erg,7,...,7). Likewise, as soon as IG has received N —
M unfavorable signals (i~ (h') = N — M), IG stops its search since continuing
searching would yield a lower expected total quantity of goods due to the strict
concavity of I" (+) in each of its arguments.

The intuition underlying the necessity of the two conditions runs as follows.
Consider round ¢ at which IG stops searching. Suppose the search history h' is
such that 7+ (ht) < M — 1 and '~ (hY) < N — M — 1. Pick a yet unsearched
district n that would not be included in the legislative coalition. Suppose that
IG deviates, searching district n at round ¢ and then stopping its search at round
t + 1. If the signal on 7, is favorable, AS will include district n in the legislative
coalition in lieu of an unsearched district j. This will yield an increase in the total
quantity of goods given that (i) E7, = 7 will replace E7; = Er; <7 in I'(-) and
(ii) T (-) is strictly increasing in each of its arguments. If instead IG receives an
unfavorable signal on r,, AS will keep district n outside the legislative coalition,
and the total quantity of goods will be the same as if IG had stopped searching at
round ¢t. Hence, the expected total quantity of goods will be strictly bigger than if
IG had stopped searching at round ¢. IG is then better off deviating and searching
district n than stopping its search at round t.

In the convex case IG stops searching if and only if the search process has already
produced enough favorable signals for AS to form a legislative coalition composed
only of known high valuation districts (i** (h') > M). The intuition underlying this
condition is the same as in the concave case. To understand why the condition on
the number of unfavorable signals (i'~ (h') > N — M) does not apply in the convex
case, consider a round ¢ at which i'* (h') < M —1 and i'~ (h') = N — M. If IG were
to stop searching at round ¢, then the legislative coalition would consist of all M
districts for which no unfavorable signal has been received. Pick a yet unsearched

district n (which would then be included in the legislative coalition if IG were
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to stop searching at round t) with the lowest Er,, and suppose that IG searches
district n at round ¢ and then stops searching at round ¢ 4+ 1. With probability
Pn, IG will receive a favorable signal (r, = 7), in which case 7 will replace Er,, in
the goods function I' (-). With probability (1 — p,), IG will receive an unfavorable
signal (r, = r), in which case r will replace Er,, in the goods function T' (-). Given
the strict convexity of T'(+) in each of its arguments, the expected total quantity
of goods will then be strictly bigger than if IG had stopped searching at round ¢,

meaning IG is better off continuing searching at round ¢.

5.3. Equilibrium search sequence

I now characterize the order in which IG searches districts in .

5.3.1. The concave case

The following proposition characterizes the equilibrium search sequence for the

concave case.

PROPOSITION 2. Consider the concave case. At roundt € {1,..., N} and search
history ht with i** (k') < M and i*~ (h') < N — M, we have

it (Bt i ot—1 = _
o (Bt = M4+1—4d7%(hY) ifo Tort=1
MA+1+4=(h') ifo't =r.
Thus, IG starts by searching district M 4 1. After a favorable signal, IG moves
to the closest unsearched district with higher probability of high valuation. Af-
ter an unfavorable signal, IG moves to the closest unsearched district with lower

probability of high valuation.

The following example illustrates the equilibrium search strategy.

ExAMPLE 1. Consider a country with five districts (Mg = {0,1,2,3,4}) where
the legislative assembly takes its decisions by simple majority (M = 2, implying
N — M = 2). Suppose the realized profile of valuations for districts in N' =
{1,2,3,4} is (7, r, T, 1), that is, districts 1 and 3 have high valuations, while districts
2 and 4 have low valuations. Following Propositions 1 and 2, IG starts with district
3 (= M +1). Tt receives a favorable signal, and then searches district 2 at round 2.
This time, IG receives an unfavorable signal, and then searches district 4 at round

3. IG receives a second unfavorable signal, and then stops searching (i~ (h4) =2).
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AS forms a legislative coalition £* = {1, 3}, and the total quantity of goods is equal
to G* =T (Erg, Ery,7). O

The intuition underlying the equilibrium search sequence runs as follows. On
the one hand, the costly search implies IG wants to minimize the number of dis-
tricts it searches (while maximizing the prospects of receiving favorable signals).
This induces IG to search districts with the highest probabilities of high valuation
(Lemma 2 in the Appendix). On the other hand, the concavity of T' () implies IG
wants to keep unsearched districts with the highest expected valuations, and thus
the highest probabilities of high valuation (Lemma 1 in the Appendix). This is
because AS will choose to include those districts in the legislative coalition in the
event where IG would receive N — M unfavorable signals. Taken together, these
two effects imply that at each round ¢ of the search process, IG searches the district
for which the probability of receiving a favorable signal is the highest while keeping
unsearched the M — ** (k') districts with highest expected valuations (which AS
will include in the legislative coalition in the event IG will not receive any favorable
signal from round ¢ on'?).

The following example illustrates this intuition.

ExAMPLE 2. Consider a country with four districts (My = {0,1,2,3}) and a
legislative majority requirement M = 1. We know that IG searches until it has
received either one favorable signal (M = 1) or two unfavorable signals (N—M = 2).
I am going to show that IG will start its search with district 2 and, conditional on
receiving an unfavorable signal, will search district 3 at round 2.

Let’s start with round 2. Suppose IG had searched district 2 at round 1 and
received an unfavorable signal. If IG searches district 1 at round 2, it will receive
a favorable signal with probability p;, in which case AS will form a legislative
coalition £* = {1} and the total quantity of goods will be equal to ' (Ero,7). With
probability 1 — p; IG will instead receive an unfavorable signal, in which case AS
will form a legislative coalition £* = {3} and the total quantity of goods will be
equal to I' (E'rg, Ers). Thus, the expected total quantity of goods at round 2 if IG

searches district 1 is given by

EG1|2 =p-I (ET(),?) + (1 _pl) -T (E‘T()7 ETg) .

121f this event occurs, AS will form a legislative coalition £* consisting of the ¢+ (ht) districts

with known high valuation and the M — st+ (ht) unsearched districts.
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Likewise, the expected total quantity of goods at round 2 if IG searches district 3,

instead of district 1, is given by

EG3|2 =p3-I (ET(),?) + (1 —pg) -T (E‘T()7 E’I"l) .

1

Given the strict concavity of I (Ero, -) and Ery = 1

:Z; ET3+%7, we get EGgjp >
EG)3, that is, the concavity of the goods function implies IG is better off searching
district 3 at round 2 and keeping district 1 unsearched.'?

Let’s now move to round 1 of the search process. On the one hand, the concavity
of the goods function implies IG is better off starting its search with district 2
than with district 1.'* On the other hand, the costly search implies IG is better
off starting the search process with district 2 than with district 3. To see this,
suppose IG searches district 3 at round 1. With probability ps, IG will receive a
favorable signal, in which case AS will form a legislative coalition £* = {3} and the
total quantity of goods will be T (Erg,T). With probability 1 — p3, IG will receive
an unfavorable signal and then search district 2 at round 2. The expected total

quantity of goods is then given by
EG3 =ps-T'(Ero,7) + (1 —ps) - [p2 - T (Ero,7) + (1 — p2) - I' (Ero, Er1)].

The expected total quantity of goods is the same whether IG starts the search
process with district 2 or with district 3, that is, EGy = EG3 (see EG5 in footnote
13). At the same time, py > ps implies IG is more likely to stop its search after

only one round (instead of two) if it starts the search process with district 2 than

131 ikewise, the concavity of the goods function implies that if IG seaches district 1 (resp. district
3) at round 1 and receives an unfavorable signal, IG will be better off searching district 3 (resp.

district 2) at round 2.
M1f IG searches district 2 at round 1, it receives a favorable signal with probability ps, in

which case AS forms a legislative coalition £* = {2} and the total quantity of goods is equal
to I’ (Ero,T). With probability 1 — pa2, IG receives an unfavorable signal and the expected total
quantity of goods is given by EGg|o. Thus, the expected total quantity of goods if IG starts the

search process with district 2 is given by
EGy =pa-T (ET(),?) + (1 — pz) . [pg -T (ET‘(),?) + (1 — pg) -T (ET(),ETl)} .
If instead IG searches district 1 at round 1, the expected total quantity of goods is given by

EGy, = p1 - T (ET07F) + (1 — pl) . [pg -T (ET(),F) + (1 — pg) -T (E’r’o, ETQ)} .

The strict concavity of I (Erg,-) and Er; = }:z; Ery + pf:p;;z; imply EGs > EG1.
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with district 3. Hence, the costly search (together with EGy = EG3) implies that
at round 1, IG is better off searching district 2 than district 3. [J

5.3.2.  The convex case

I now characterize the equilibrium search sequence for the convex case. I start
by introducing extra notation. Given a round-t search history ht, let C! (k') =
N\Z! (h') be the set of districts in N that are yet unsearched at round ¢. I relabel
districts in C* (k') such that C* (k') = {1,..., N +1—t} with p; > ... > pni1_4.
Also, let K* = min {M —i'* (h*), N + 1 — ¢} be the minimum number of districts
IG will search from round ¢ on. This number is equal to the minimum of: (7)
M — it* (h?), that is, the number of additional favorable signals necessary for the
condition of the equilibrium stopping rule to be met; and (ii) N + 1 — ¢, that is,
the number of yet unsearched districts in N (= #C? (ht)).

PROPOSITION 3. Consider the convex case. At round t € {1,...,N} and search

history ht with Kt > 1, we have
st (h') e {1,...K'} CC* (W)

Thus, at each round ¢ IG is indifferent searching any of the K* yet unsearched
districts with the highest probabilities of high valuation. This means that IG starts
the search process with any of the districts in {1, ..., M}. After a favorable signal,
IG moves to any of the yet unsearched districts in {1,..., M}, that is, any of the
other M — 1 districts in {1, ..., M}. After an unfavorable signal, IG moves to any
of the yet unsearched districts in {1,..., M + 1}, that is, any of the other M — 1
districts in {1, ..., M} or district M + 1. This process is repeated until IG reaches
a round ¢ at which K* = 0.

The following example illustrates the equilibrium search strategy.

ExAMPLE 3. Consider the country described in Example 1, where there are
five districts (My = {0,1,2,3,4}), the legislative assembly takes its decisions by
simple majority (M = 2), and the realized profile of valuations for districts in ' =
{1,2,3,4} is given by (7, r,7,r). Following Propositions 1 and 3, IG is indifferent

starting the search process with district 1 or district 2.1 Without loss of generality,

15Recall that in the convex case, IG searches district 0 (at a preliminary stage of the search

process).
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let IG start with district 1. IG receives a favorable signal, and then searches district
2 at round 2. This time IG receives an unfavorable signal, and then searches district
3 at round 3. IG now receives a second favorable signal, and then stops searching
(i3F (h3) =2).16 AS forms a legislative coalition £* = {1, 3}, and the total quantity

of goods is equal to G* = T (ro,7,7).}7 O

The intuition underlying the equilibrium search sequence runs as follows. On the
one hand, the equilibrium stopping rule prescribes that IG continues searching as
long as it has not yet received M favorable signals (Proposition 1). The implication
of this stopping rule is that AS will form a legislative coalition that includes only
searched districts, either because M favorable signals have been received or because
all districts have been searched. It thus follows that any search sequence satisfying
the equilibrium stopping rule yields the same total quantity of goods (Lemma 3
in the Appendix). Hence, in terms of the quantity of goods, IG is indifferent
between any search sequence that satisfies the equilibrium stopping rule.'® On the
other hand, the costly search implies IG wants to minimize the number of districts
it searches (while maximizing the prospects of receiving favorable signals). This
induces IG to search districts with the highest probabilities of high valuation. That
at each round ¢ IG is indifferent searching any of the K? yet unsearched districts
with the highest probabilities of high valuation follows because IG will anyway end
up searching all these districts.

The following example illustrates this intuition.

ExaMPLE 4. Consider the country described in Example 2, where there are

161f instead IG had started its search with district 2, it would have received an unfavorable
signal. At round 2 of the search process, IG would then have been indifferent searching district 1
or district 3. Searching either of these two districts, IG would have received a favorable signal and,
at round 3, would have searched the other of the latter two districts. Receiving again a favorable
signal, IG would have stopped its search. Thus, IG would have searched the same set of districts

as when it starts with district 1, the only difference being the order in which it searches districts.
1TBy comparison, in the concave case IG searches districts 2, 3 and 4 (rather than districts 1,

2 and 3), AS forms the same legislative coalition £* = {1,3}, but the total quantity of goods is

equal to I' (Erg, Er1,7T) instead of I" (ro, T, 7) since IG searches neither district 1 nor AS’s district.
18This contrasts with the concave case where the equilibrium stopping rule prescribes IG to

stop searching as soon as it has received N — M unfavorable signals, meaning AS may include
unsearched districts in the legislative coalition (see Examples 1 and 2). This explains why in the
concave case, IG wants at each round ¢ to keep unsearched the M — it (ht) districts with the

highest expected valuations.

20



four districts (My = {0,1,2,3}) and the legislative majority requirement is M = 1.
We know from Proposition 1 that IG searches until it receives one favorable signal
(since M = 1). T am going to show that IG will start its search with district 1 and,
conditional on receiving unfavorable signals, will continue with district 2 and then
district 3.

If IG reaches round 3 of the search process, this means it has already received
two unfavorable signals, and there is only one district left for IG to search.

Let’s consider round 2. Suppose IG had searched district 1 at round 1 and
received an unfavorable signal. If IG searches district 2 at round 2, it will receive
a favorable signal with probability ps, in which case AS will form a legislative
coalition £* = {2} and the total quantity of goods will be equal to I' (r9,7). With
probability 1 —ps IG will instead receive an unfavorable signal, in which case it will
search district 3 at stage 3 and the total quantity of goods will be determined by
the signal IG will receive at round 3. Thus, the expected total quantity of goods
at round 2 if IG searches district 2 is given by

EGopn = [p2+ (1 —p2) - ps] - I'(ro,7) + (1 —p2) (1 —p3) - I (ro, 1) .

Likewise, the expected total quantity of goods at round 2 if IG searches district 3,

instead of district 2, is given by
EGs = [p3 + (1 —ps3) -p2] - T (r0,7) + (1 = p3) (1 = p2) - T (ro, 7).

The expected total quantity of goods is then the same whether IG searches district
2 or district 3, that is, EG2); = EG3);. At the same time, py > p3 implies 1G is
more likely to stop its search after round 2 if it searches district 2 than if it searches
district 3. Hence, the costly search (together with EGy; = EGg)) implies IG is
better off at round 2 searching district 2 than searching district 3.7

Let’s now move to round 1. On the one hand, we get by the same argument as
for round 2 that the total quantity of goods will be the same whether IG starts the

search process with district 1 or district 2 or district 3:

T'(rg,r) ifri=ro=r3=r
EGy = Gy — BGy — | L T0t) Hri=rn=rn=r
T (r9,7) otherwise.

9 ikewise, IG is better off searching district 1 at round 2 if it starts the search process with

district 2 or district 3 and receives an unfavorable signal.
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On the other hand, p; > ps > p3 implies IG is more likely to stop searching after
only one round if it starts the search process with district 1 than with either district
2 or district 3. Hence, the costly search (together with EG; = EG2 = EG3) implies

IG is better off starting the search process with district 1. [

5.4. Discussion

I now underline four interesting differences between the concave and convex
cases.

First, while there is a unique equilibrium search sequence in the concave case,
there can be multiple ones in the convex case. However, all equilibrium search
sequences in the convex case yield the same set of searched districts (Lemma 4 in
the Appendix) and the same total quantity of goods (Lemma 3 in the Appendix).2°

Second, in the concave case IG starts the search process with district M + 1
and then moves non-monotonically towards districts 1 and N. By contrast, in the
convex case an equilibrium search sequence exists in which IG starts with district
1 and then moves monotonically towards district N.

Third, IG never searches all districts in N in the concave case, while it may
do so in the convex case. This difference between the concave and convex cases
follows from the equilibrium stopping rules. In the convex case, the equilibrium
stopping rule prescribes IG to continue searching as long as it has not yet received
M favorable signals. By contrast, in the concave case, the equilibrium stopping
rule prescribes IG to stop searching as soon as it has received either M favorable
signals or N — M unfavorable signals. This implies that IG never searches at round
N of the search process (since for every search history h, either iV+ (hN ) > M or
iN- (hN) > N — M) and, therefore, never searches all districts in N.

Finally, IG always searches district 1 in the convex case (except for M = 0), but
never does so in the concave case. We get from Proposition 3 that, in the convex
case, IG searches all districts in {1,..., M}, which includes district 1. We get from
Proposition 2 that, in the concave case, IG starts the search process with district

M + 1, and then moves towards district 1 each time it receives a favorable signal.

20Lemma 4 in the Appendix establishes that for a realized profile of valuations r = (71, ...,7xn)
and a majority requirement M € {1,..., N}, there exists 0, p; € {1,..., N} such that the set of

searched districts is {1, ey Wr,M} for any equilibrium search sequence.
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Since the equilibrium stopping rule prescribes IG to stop searching as soon as it

has received M favorable signals, IG stops its search before it reaches district 1.

6. MAJORITY REQUIREMENT AND THE NATURE OF LOBBYING

I now discuss two implications from the model.

6.1. Information provision and majority requirement

The relationship between information provision and majority requirement (M)
is monotonic in the convex case. This follows because the equilibrium stopping rule
prescribes IG to continue searching if and only if it has not yet received M favorable
signals. This means that IG provides no information on districts in A" when M = 0,
that is, in the polar case of a dictatorship of AS. This means furthermore that
IG provides information on every district when M = N, that is, in the polar
case of unanimity. Finally, this means that given a profile of realized valuations
r = (r1,...,7n), the number of districts on which IG provides information increases
with M. Hence, the (expected) number of districts in N for which IG provides
information increases monotonically with M, from none when M = 0 up to all
when M = N.

By contrast, the relationship between information provision and majority re-
quirement is non-monotonic in the concave case. This follows because the equilib-
rium stopping rule prescribes IG to continue searching if and only if it has not yet
received either M favorable signals or N — M unfavorable signals. This means that
IG provides no information in the two polar cases of a dictatorship of AS (M = 0)
and of unanimity (M = N). At the same time, IG searches at least one district
in NV for every M € {1,..., N — 1}. Hence the non-monotonicity since the number
of searched districts increases between M = 0 and M = 1, and decreases between
M=N-—-—1and M = N.

We can furthermore establish that in the concave case, the relationship between
M and the minimum number of searched districts is single-peaked. This happens
because the equilibrium stopping rule implies IG searches at least min {M, N — M}
districts in A'. Hence the minimum number of searched districts: (i) increases

monotonically with M for infra majorities, where min {M,N — M} = M; (i7)
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reaches a maximum around simple majority, that is, M = |N/2[;?! and (iii)
decreases monotonically with M for super majorities, where min {M, N — M} =
N — M.

The relationship between M and the expected number of searched districts is
likewise single-peaked in the concave case, with the majority requirement M at
which the peak is reached depending on the probability profile p = (pa, ..., pn).2
More formally, let #Z5s p be the expected equilibrium number of searched districts
given majority requirement M and probability profile p. For every probability
profile p, there exists y,, € {1,..., N — 1} such that #7Z) p increases with M when
M < p,, and decreases with M when M > p,.** The following example provides

an illustration.

ExAMPLE 5. Consider a country with five districts (Mg = {0,1,2,3,4}). We
already know that #Zpp = #Zsp = 0 and #Zpp > 1 for every M € {1,2,3}.

Furthermore, simple computations give
#Lop — #T1p =p3 +p2 (1 —p3) + (1 —p3) [papa — (1 —p2) (L —pa)]  (3)

#Lop — #I3p = (1 —p3) +p3 (1 —pa) +p3[(1 —p2) (1 —pa) —papa].  (4)
Consider first a probability profile p for which #7; , > #Z5 . It follows from
(3) that (1 —p2) (1 — pa) > popa, in which case (4) implies #Zo , > #73 . Thus,
if the expected equilibrium number of searched districts decreases between M = 1

and M = 2, so does it between M = 2 and M = 3. Hence, for those probability

2I'When N is an odd integer, there are actually two adjacent, equal peaks at (N — 1) /2 and

(N+1)/2.
220bserve that we can ignore p; since, as was noted above, IG never searches district 1 in the

concave case.
23We can easily characterize Hp for some probability profiles p = (p2, ..., PN )-

e For p where p, ~ 1 for alln € {2,..., N}, up = N — 1.

e For p where p, ~ 0 for all n € {2,..., N}, p, = 1.

e For p where p, ~ 1/2 for all n € {2,..,N}, p, = N/2 or p, =~ (N—1)/2,(N+1)/2
depending on whether IV is an even or odd integer, that is, #Zys p reaches its peak around
simple majority. Moreover, #Zys p is distributed symmetrically around simple majority,
that is, #Zm,p = #IN-m,p < #Tm+1,p = #IN-m—1,p for m € {0, ..., u, — 1}.

e For p where pa,...,py are distributed symmetrically around 1/2, Hp = N/2 or Hp =
(N —1)/2,(N +1) /2 depending on whether N is an even or odd integer. Moreover, #Zys p

is distributed symmetrically around simple majority.

24



profiles p we have that #7,; , increases between M = 0 and M = 1, and decreases
monotonically thereafter.

Consider now a probability profile p for which #Z, , < #13 . It follows from
(4) that paps > (1 — p2) (1 — pa), in which case (3) implies #7; p, < #Zo . Thus,
if the expected equilibrium number of searched districts increases between M = 2
and M = 3, so does it between M = 1 and M = 2. Hence, for those probability
profiles p we have that #7 p increases monotonically between M = 0 and M = 3,

and then decreases between M =3 and M =4. (O

I conclude this section with a comparison between two instruments of interest
group influence, namely, information provision and monetary contributions. On
the one hand, we have just seen that the expected equilibrium number of searched
districts is maximized under unanimity in the convex case, while in the concave
case it is maximized under an infra majority, a simple majority or a super major-
ity, depending on districts’ probabilities of having a high valuation. On the other
hand, in a vote-buying model where legislators seek to maximize the total amount
of monetary contributions they receive from interest groups, Diermeier and My-
erson (1999) finds incentives for legislators in a unicameral legislature to delegate
authority to a leader, which in my setting could be associated with delegation of
authority to AS via an infra-majority requirement. All this suggests that legislators
in a unicameral legislature may want to adopt an infra-majority requirement if they
seek to maximize the amount of monetary contributions they receive, while they
may be better off adopting a simple- or super-majority requirement if instead their

objective is to get as much information as possible.

6.2. Nature of lobbying

Lobbying is said to be friendly when an interest group lobbies allies, that is,
legislators who, in the absence of lobbying, would vote along the interest group’s
position. Instead, lobbying is said to be confrontational when an interest group
lobbies opponents, that is, legislators who, in the absence of lobbying, would vote
against the interest group’s position. Does an interest group lobbies allies or op-
ponents? Answering this question matters since, as Kollman (1997: 520) writes,
people argue that “[i]f interest groups lobby their friends (the friendly model), the

influence of lobbying may not be as large as many people think because lobbyists
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merely reinforce existing policy preferences among legislators.”

Empirical studies (e.g., Hojnacki and Kimball, 1998; Hall and Miler, 2008; You,
2020) show that interest groups lobby both allies and opponents. However, interest
groups are more likely to lobby allies than opponents, and to lobby allies earlier in
the legislative process. Moreover, interest groups with plenty of resources or strong
support in a legislator’s district are only slightly more likely to lobby allies than
opponents.

Lobbying opponents is rather intuitive: an interest groups provides information
to its opponents in order to persuade them to support the group’s position. By
contrast, lobbying allies is rather unintuitive. Why would an interest group waste
resources on seeking to persuade legislators who already support the group’s posi-
tion? Scholars have proposed several explanations to rationalize friendly lobbying.
Austen-Smith and Wright (1992, 1994) explain, and provide empirical evidence in
support of, friendly lobbying as an effort to counteract the influence of groups with
opposite interests. Bauer, Dexter and De Sola Pool (1963) argues that interest
groups serve mainly as ‘service bureaus’ to resource-constrained legislators. Based
on this argument, Hall and Deardorff (2006) and Groll and Ellis (2020) explain
friendly lobbying as a legislative subsidy, whereby interest groups provide informa-
tion to legislative allies in order to relax their resource constraints. In the same
spirit, Cotton and Dellis (2016) explains friendly lobbying as an effort by interest
groups to push their issues at the top of the agenda. Likewise, Groll and Prum-
mer (2016), Schnakenberg (2017) and Awad (2020) explain friendly lobbying as
a choice to enroll legislative allies as intermediaries who help convince legislative
opponents.?* In other words, by directly lobbying allies, interest groups indirectly
lobby opponents. Finally, based on empirical findings in Blanes i Vidal, Draca and
Fons-Rosen (2012) and Bertrand, Bombardini and Trebbi (2014), friendly lobbying
could be explained by the role of past employment connections in allowing lobbyists
to transmit their information credibly to legislators.

All these explanations apply to the context of regulatory politics. By contrast,
my model applies the context of distributive politics where the policy proposal is

endogenous to lobbying activities. Applying the definitions of friendly and con-

24In Groll and Prummer (2016) friendly lobbying arises because of the network structure among
legislators. In Schnakenberg (2017) it arises as a way to save on the cost of accessing legislators.

In Awad (2020) it arises because of the possibility of persuasion cascades.
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frontational lobbying to this context, we get that lobbying is friendly (resp. con-
frontational) when IG searches a district which, in the absence of lobbying, would
(resp. would not) be included in the legislative coalition and which legislator would
then vote in favor of (resp. against) the allocation AS would propose. Given
that in the absence of lobbying AS would form a legislative coalition consisting of
districts 1,..., M, that is, the M districts in N with the highest probabilities of
high valuation, lobbying is friendly when it targets a district in {1,..., M} and is
confrontational when it targets a district in {M + 1,..., N}.

In the concave case, IG starts by searching district M + 1, that is, the district
with the best prospects of having a high valuation among districts that otherwise
would not be included in the legislative coalition. Thus, IG starts with confronta-
tional lobbying. Afterwards, and conditional on still searching, each time IG re-
ceives a favorable signal, it continues its search with a district in {1,..., M}, thus
moving to or keeping with friendly lobbying. Each time IG receives an unfavorable
signal, it continues its search with a district in {M + 2,..., N}, thus moving back
to or keeping with confrontational lobbying.2"

In the convex case, IG starts by searching districts in {1, ..., M}, that is, districts
which, in the absence of lobbying, would have been included in the legislative
coalition. Thus, IG starts with friendly lobbying. Afterwards, and conditional on
still searching, IG continues its search with districts in {M + 1, ..., N}, thus moving
to confrontational lobbying.

Thus, my model predicts that friendly lobbying should be prevalent in circum-
stances where many districts have a high valuation, and that confrontational lob-
bying should be more prevalent in circumstances where many districts have a low
valuation. Also, while in the convex case IG engages in friendly lobbying before
it engages in confrontational lobbying, the reverse holds true in the concave case.
Moreover, IG always lobbies its strongest ally (district 1) in the convex case, while

it never does so in the concave case.26

25This search sequence is consistent with Miller’s (2020) finding that lobbyists prefer targeting

weak allies and opponents than strong ones.
26My analysis is set in the context of distributive politics, where the proposed allocation is

endogenous to the information provided by IG. I conjecture that if applied instead to the context
of regulatory politics, with an exogenous binary policy proposal, my model would generate different
empirical implications: either there would be no lobbying or all lobbying would be confrontational.

Specifically, there would be no lobbying in circumstances where a majority of legislators is ex ante
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7. CONCLUSION

This paper has investigated the question of whom an interest group should
lobby in a legislative assembly, where lobbying is defined as the act of providing
information. To investigate this question, I have developed a model of informational
lobbying set in the context of distributive politics, where a legislature must decide
on the allocation of district-specific goods and projects. Districts’ valuations of
the goods are ex ante unknown, and districts vary in their prospects of having a
high valuation of their good. An interest group, which benefits from the provision
of goods, chooses sequentially to search information on districts’ valuations. The
agenda setter’s allocation proposal is endogenous to the information provided by
the interest group.

I have characterized the equilibrium stopping rule, which specifies when the
interest group should stop searching, as well as the equilibrium search sequence,
which specifies the order in which the interest group should search districts. The
analysis has generated two interesting implications. First, Diermeier and Myerson
(1999) suggests that legislators in a unicameral legislature may want to adopt infra-
magjority requirements (by delegating authority to a leader) if they seek to max-
imize the expected amount of monetary contributions they receive. By contrast,
my analysis suggests that legislators may want to adopt simple- or super-majority
requirements if they seek to maximize the expected amount of information they re-
ceive. Second, my analysis suggests that friendly lobbying (that is, interest groups
lobbying their legislative allies) should prevail over confrontational lobbying (that
is, interest groups lobbying their legislative opponents) when many districts have
high valuations, and that confrontational lobbying should be more prevalent when
many districts have low valuations.

In a Supplementary online appendix, I extend the model to a situation where
districts vary in the quality of information that can be obtained on their valuation.
Specifically, if the interest group chooses to search district n, it will receive a sig-

nal revealing this district’s valuation with probability ¢, € (0, 1], and will receive

in favor of the policy proposal, that is, pps > 1/2. If instead a majority of legislators is ex ante
opposed to the policy proposal (pps < 1/2), IG would start by searching the district with the
highest p, below 1/2 (weakest opponent) and then moves to districts with smaller p, (stronger

opponents) until M legislators favor the policy proposal.
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no signal (or an uninformative signal) with probability 1 — ¢,. I show that the
equilibrium stopping rule is the same as when districts differ in their prospects of
a high valuation. I show furthermore that the interest group should then start by
searching districts for which it has a higher probability of receiving an informative
signal, and then moves to districts which signals are less likely to be informative.
In order to keep the analysis simple, I have made a number of assumptions.
First, the model involves a single interest group that benefits from the provision of
goods. This assumption is standard in models of lobbying and is consistent with
empirical evidence on many issues. For example, Baumgartner et al. (2009: 57)
writes: “... a surprisingly large number of issues ... consist of a single side at-
tempting to achieve a goal to which no one objects or in response to which no one
bothers to mobilize.” This being said, Baumgartner et al. (2009: 58) further writes:
“A majority of cases [58 out of 98] had two sides.” In the context of my analysis,
one could imagine a group benefiting from the provision of goods (e.g., a road
builders’ association) opposed to another group pushing for cuts in the provision
of goods (e.g., an environmental group advocating against building new roads). It
would be interesting to investigate how the presence of an opposite interest group
affects legislative informational lobbying. Second, districts’ valuations are drawn
independently. This means that the information obtained on a district’s valuation
provides no information on other districts’ valuations. However, one could imag-
ine situations where valuations are fairly similar in adjacent legislative districts.
A variant of the model could include some degree of correlation across districts’
valuations. As in Awad (2020), this could generate persuasion cascades, where in-
formation on a district can trigger its inclusion in the legislative coalition as well
as the coincidental inclusion of another district. Furthermore, this could open the
door for introducing legislators’ connections in a way similar to Battaglini and Pat-
acchini (2018), but with informational lobbying instead of vote buying. Third, I
have adopted a persuasion setting, where signals are public information. This set-
ting allows to focus on strategic information production. It would be interesting to
combine strategic information production with strategic information transmission.
Milgrom and Roberts’ (1986) unravelling theorem implies that simply adding the
possibility for the interest group to not reveal (unfavorable) signals would not af-

fect the main qualitative conclusions of the analysis. But relaxing furthermore the
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assumption that legislators observe the interest group’s search decision could yield
interesting insights. Fourth, the interest group has only one instrument for influ-
encing policy, namely, information provision. It would be interesting to allow the
interest group to make monetary contributions in addition to providing informa-
tion. One could then analyze, in a way similar to Bennedsen and Feldmann (2006)
and Dahm and Porteiro (2008), but in the context of a legislature, how the possibil-
ity for the interest group to use monetary contributions as a control-damage device
following unfavorable signals affects information provision by the interest group.
Finally, in a deliberate effort to focus on the question of informational lobbying,
I have adopted a simple bargaining protocol. It would be interesting to consider
alternative bargaining protocols, and investigate how legislative institutions (be-
yond majority requirements) affect informational lobbying.?” These extensions go

beyond the scope of the present analysis and are left for future research.
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APPENDIX

I start by introducing extra notation. Given a round ¢ € {1, ..., N} and a search

history h', define C* (k') = N\Z* (k') as the set of districts in AN that are still

unsearched at the beginning of round ¢. Given a search strategy s, let EG (s)
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denote the expected quantity of goods, EV (s) IG’s expected utility and £ (s) the
legislative coalition.
To simplify notation, I shall omit both E7y from T'(-) and the argument h’

whenever it does not create confusion.

PROOF OF PROPOSITION 1. (Sufficiency) I proceed by contradiction. Let (r1,...,7n) €
{r, ?}N be any vector of valuations for districts in A/. Let s be an equilibrium search
sequence. Consider a round ¢ € {1,..., N} at which i'" > M or, in the case where
T (-) is strictly concave in each of its arguments, i'~ > N — M.?% Assume by way

of contradiction that st = h € Ct. Construct the search sequence s’ such that

sT forall T <t

T/

¢  forall T >t.

If ' > M, then we get EG(s') = EG(s) = I'(7,...,7). Given that signal
acquisition is costly, we then have EV (s’) > EV (s), which contradicts that s is an
equilibrium search sequence.

If T () is strictly concave in each of its arguments and i~ > N — M, then
Er,, > r for all k € C* implies C* C L (s’). Observe also that there is no loss of

generality in letting £ (s) = £ (s'). Given the concavity of T (-), we get

EG(s') = T (Erp;R)

Y

pn-T(FR)+ (1 —pp)-T(r;R)

> EG(s)

where R is the (M — 1)-dimensional vector of expected valuations of districts in
L(s)\{h}. Hence EV (s') > EV (s), which contradicts that s is an equilibrium
search sequence.

(Necessity) I prove the contrapositive. Let (r1,...,rn) € {r,7}" be any vector
of valuations. Consider a round ¢ at which i** < M —1 and, in the case where I (+)
is strictly concave in each of its arguments, i~ < N — M — 1. Assume by way of
contradiction that st = () and, if t > 2, that s~ # () (that is, IG stops searching
at round ¢). Observe that i'T < M — 1 implies £ (s) N C* # 0.

28 Observe that ¢¢t +it— =t —1, meaning that ¢+ > M and i~ > N — M cannot both be true
at around t € {1,...,N}.
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I start by considering the case where T (-) is strictly convex in each of its argu-

ments. Pick some h € £ (s) NC?, and construct a search sequence s’ such that

s, forall 7 <t
fort =t

h
0 forall 7 > t.

The expected quantity of goods at round ¢ is then given by

EG(s) > pn - T(mR)+(1—pp)-T(r;R)

> T (Erp;R) = EG(s)

where R is the (M — 1)-vector containing ET,, for every n € £ (s)\ {h}. The weak
inequality follows from the possibility that h ¢ £ (s’) when rp, = r. The strict
inequality follows from the strict convexity of T' (-; R).
I now consider the case where I (+) is strictly concave. Observe that i+t~ <
N — 2 implies #C* > 2 and that N — 4~ > M + 1 implies C* ¢ L (s) (that is,
a proper subset of the set of unsearched districts is in the legislative coalition).
Construct a search sequence s’ such that
s™ forall T <t
s"=49 h forT=t

O forallT >t

where h = argmin p;. Observe that C' ¢ L(s) and py < py for all &k € C*\ {h}
implies h ¢ El(esc)f

If r, =7, then £(s') = (L(s)\{j}) U{h} where j = _argmintpi. Ifry, =1,
then £ (s') = L(s). Since I'(+) is strictly increasing in eadzlec/):f( Si)t:,carguments and

T > Er;, we get that

EG(s') prn-T (7 R)+ (1 —pp)-T'(Erj; R)

> T'(Erj;R)

EG (s)

where R is the (M — 1)-dimensional vector of expected valuations of districts in

L(s)\ {7}
Hence EV (s') > EV (s) whether T'(+) is strictly concave or convex, which con-

tradicts that s is an equilibrium search sequence. B
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PRrROOF OF PROPOSITION 2. The proof is inductive, starting from round t = N —1
and proceeding backwards.?? To prove the statement, it is equivalent to show that
at each round ¢ where i’ < M and i~ < N — M, we have st = K*+1 where K? =
M — i** and where districts in C* are relabelled such that C* = {1,.... N +1 —t}

with P> > PN+1—¢-

Consider round ¢t = N — 1 where '™ < M and i*~ < N — M. Tt follows from
Proposition 1 that s™~1 # (). Observe that CN~! = {1,2} and that i+ = M — 1
and i'~ = N — M — 1. Hence K* = 1. I am going to show that sV ~! = 2.

For V-1

=14 € CV71, the expected quantity of goods is given by
EGy=p;-I'(F,...,T)+ (1 —p;) - T'(Er;,7,...,T)

where {j} = CN~1\ {i}. We then have:

N . _Dhi-p S
EGy—EG; = (1 —po)-|I'(Ery,T,...,T) — T —p; -T'(Ere,T,...,T) — 11—p22 T (7,7, ...
the strict inequality since Er; = }:Z; Ery — 1’11:122? and T (-, 7,...,T) is strictly

concave. Hence sV ~1 = 2.

Assume the statement is true at round (¢ + 1) € {2, ..., N — 1}. Consider round
t with i'T < M and '~ < N— M. We then have K* € {1,..., M} and #C* > K*+1.
I am going to show that s* = K* 4+ 1. To do so, I proceed in two steps. In step 1
(Lemma 1), T establish that

EG, < EGgis1 = ... = EGNy1-1,
ety R Nt

implying s* > K*+1. In step 2 (Lemma 2), I pin down s' = K*+1 by establishing
that
Fegiy1 < Fegiyo < ... < Eenii_y,
where FEe; denotes the expected search cost for the continuation search sequence
starting at s' = 1.
LEMMA 1. Consider a round t at which i'™ < M and i*~ < N — M. Letting
K''= M —i*t, we have that

E EGgii1=..=F ¢
he{rlr,la..},(Kf} Gn < BGren Gt

29Tt is easy to see from Proposition 1 that sy = (.
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Proor oF LEMMA 1. Pick ¢ € C% and suppose st = i. Recall that #C' =
(N+1-t)e{K'+1,..,N}.

Define h (i;1) = maxC'\ {i} and h (i;k) = maxC\ {i,h (4;1),....,h (i;k — 1)}
for k =2,..., K? as the district in C*\ {i} with the k*" highest expected valuation.

We have that:
K'—1

EGi= > o T (Erpgiy, s Er(isrct—j)s Ty s T) + e - T (F, 00, T)
j=0
where I’ (21, ..., 2 ) is a shorthand for I' (z1, ..., T+, T, ..., T), oy = (1 _ Z]I,(:t(;l aé»)
and

$- ¥ M a-nf
S€S;(h(is1),....h (5Kt +1—7)) LLES LeC\(SU{h(is1),....h(i; K —j5)})
with S; (H) the coalition of cardinality-j subsets of C*\H, is the probability that

IG will receive j 7-signals starting from round ¢ onwards.3?

Observe that the set {h (i;1), ..., h (i; K)} is the same for alli € {K? +1,.... N + 1 — t}.
We then get EGgey1 = ... = EGNt1-¢.

Pick some i € {1, ..., K'}. Observe that

. h(K'+1;k) =k for k€ {1,....,i — 1}
h (i k) =
h(K' 4+ 1L,k +1=k+1 forke {i,..,K'}.
Observe also that if i # 1, we have aftﬂ = o forall j € {K'+2—14,..,K'}.%
We then get?3?

K'4+1—i
EGgi—EG; = > [T (Bry, .., Brie_j,7,..,7)
§j=0

704? -T (ET}L(i;1)7 ---,Erh(i;Kt—j)aF7 ...,F)}.

Define

Dj = (pl _pKt+1*j)' Z [H De H (1 _pm)

ses;(1,.., Kt+1—j) Lees ] £eCt\(SU{1,...,Kt+1—3})

. t .
300‘1}(75 = (1 — Zj{:(;l a;) is the probability that IG will stop searching after having received
K? 7-signals starting from round ¢ onwards.
t
31For ¢ = 1, we have aJK 1= ajl- for all j € {0, ...,Kt}.
2For ¢ = 1 and j = K?' 1 write loosely T (Erl, v Brge_;,T, ..,,F) and

r (Erh(i;1)$ ...,E’I"h(i;Kt_j),?, ,F) as I (?, ,?)
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for each j € {0,..., K —i — 1}. We can rewrite EGg+,1 — EG; as follows

of 1T (Bry; Ho) — Do - T (7 Ho) — oy - T (Eraisierys Ho)
-1
n Z { K'+1 T (Ery; Hj) — D; - T (7; H;) — (j Dj,l)-F(ETh(l‘;thj);Hj)}

+Ot§t+zl r (Eri; HKf'fi) — (Oélkf,_i — Dthlfi) - (Erh(m); Hthi)
+ (aﬁ,ﬁ —i 0‘@{%14) ‘T'(Fy Hye i),

where H; is the (K'—1)-dimensional vector (Erh(i;l),...,Erh(i;Kt,l,j),F,...,7“)
containing j 7-entries.

After some tedious rearranging (see Supplementary online appendix), we get

K'—i
EGgis1—EG; = Y > [IIW] II (1= pe)
LeCt\(

j=0 | ses;(1,....Kt+1—j) Lees SU{1,...,Kt—j5})

Pi — Ph(i;Kt—j _
I (i) — (H PRS0 ) ) -
Ph(i;Kt—j)

<1m> T (Ernaxe—jy: Hy)l- (5)

L= pngise—j)
We then have EGgty1 > EG; since pp € (0,1) for all £ € {1,...,N}, I'(-; H;) is

strictly concave, and Er; = & p’“*Jr 1= pl “Erg forall k > M

LEMMA 2. Consider a round t at which it < M and i*~ < N — M. Let
Kt=M —i'*. For K* < (N +1—1t) — 2, we have that

EEKtJrl << E5N+l—t-

PROOF OF LEMMA 2. The proof is constructive. Pick i € {K'+1,...,N —t}. I
am going to show that Fe; < Fe;11.

Observe that i+~ =t—1and K < (N +1—1¢)—2imply i"" < N—M —2.
Let Eep, (r;,ri1+1) denote the expected search cost when the continuation search
sequence starts at s® = h € {i,i+ 1} and districts 7’s and (i + 1)’s valuations are
r; and 7,41, respectively. Relabel districts in C**! such that C'*1 = {1,..., N —t},
with p; > ... > py_¢. There are two types of cases to consider.

(1) r; =rip1 =7 € {r,7}. We have

{EHDF = gtt &itHV= =4t= 41 ifr=r

(D =t 41 & DT =gt ifr=7

39



whether s® =i or s' =4+ 1. It follows that s**! € C*T1 U {0} is the same whether

t

st =4 or st

= i+ 1. Moreover, the profile of valuations for the districts in C**!,
(P1y ey T 15T, Tit1, s TN—¢ ), is the same whether s* = i or s = i+1. It follows that
for all k = 2,..., N —t, we have that s'** is the same whether st =i or st =i + 1.
To sum up, as the continuation search sequences and the profiles of valuations
are the same whether s* =i or st =4 + 1, we have that Ee; (r,r) = Ee; 1 (r,7).

(2) ;i # riy1. First, consider the case where r; =T and 7;41 = r. Observe that

P+ =gt 1 & D = 4t if st =1

D = gt &= =it~ 41 ifs' =i+1
and the profile of valuations for the districts in C**1 is

et
(T1y ooy Tim 1, Ty Tig 15 e TN —g) i 8" =10

_ et
(P1y ey Tie 1, Ty Pig 1y ooy TN ) if 8P =10+ 1.

It follows that s'*1¢ € {0, K} (with s"*1¢ = ) if and only if K* = 1) while
stTLitl — Kt 4+ 1 in C*!, where s'T1" is the signal acquisition decision at round
t + 1 following s* = h. Moreover, IG needs one less 7-signal to reach it = M
following s* = 4 than following s* = i + 1. Finally, as i > K* we get that IG never
reaches i~ = N — M (and thus stops searching because it has obtained N — M
r-signals) before s!*%% = j 4 1 and s'*"i*+1 = i for some h,k > 1 (that is, before
the continuation search sequence reaches the other of the two districts, ¢ and i+ 1).

I am going to show that the search cost following st =i + 1 is at least as large
as the one following s® = i for every profile of valuations in C! where r* = 7 and
rt1 = p and is strictly larger for some profiles. Pick one such profile. There are
two possible cases.

Either s*T%% =4 4+ 1 for some k > 1, that is, the continuation search sequence
following s = i reaches district i + 1. Given that i*t1+ following s* = i + 1 is
one below i“* D+ following s* = i and that IG does not reach i~ = N — M before

t+hitl — § for some h > 1,

having searched both districts ¢ and 7 4+ 1, we have s
that is, the continuation search sequence following s* = i + 1 reaches district 7. As
both continuation search sequences involve searching both districts ¢ and ¢ + 1, the
set of districts on which IG acquires signals is the same whether st =i or s! =i +1

(although part of the ordering is different). For those valuations profiles, the search

cost is the same whether st =4 or st =4 + 1.
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Or st*%# £ j4+1 for all k > 1, that is, the continuation search sequence following
st =i does not reach district ¢ + 1. This means that there is some A > 1 at which
itt+ = M following s* = i and, thus, that IG does not stop searching because
i~ reaches N — M. As IG needs one less T-signal to reach i™ = M following s* = i
than following s® = i + 1, we get that the continuation search sequence involves
searching at least one district less when s* = 4 than when st = i + 1. For those
valuations profiles, the search cost is bigger when s! = ¢ + 1 than when st = 1.

As these two cases exhaust all possibilities, we have that
Eciyy (Tyr) — Ee; (F,r) =T > 0.

Second, consider the case where r; = r and 7,41 = 7. Applying the same

argument while interchanging ¢ and ¢ + 1, we get that
E5i+1 ([, F) — E&i (ﬂ, ?) =-T<0.

Valuations profiles where r; = r; 1 occur with probability [p; - pi+1 + (1 — pi) - (1 — pit1)]-
Profiles where r; =7 and 7;4.1 = r occur with a probability equal to p; - (1 — p;41).
Finally, profiles where r; = r and r;;;7 = T occur with a probability equal to

(1 —p;i) - pir1. We then have

Eeix1—FEe; = [pi-piy1+ 1 =pi) - (1 =pig1)] -0+ pi - (L = pig1) - T
+ (1 =pi) pig1- (=T)

= (pi —piy1) T >0.

Hence Ee;y1 > Ee;. R

To prove Proposition 3, I first state and prove two results. The first result
(Lemma 3) establishes that all search sequences that satisfy the stopping rule stated
in Proposition 1 generate the same (expected) total quantity of goods. The sec-
ond result (Lemma 4) characterizes the set of districts in A that IG searches in
equilibrium.

I introduce extra notation. Given a valuations profile (ry,...,ry) € {r, ?}N,
define PNT (r) = {n € N : r,, =T} as the set of districts in A/ with high valuation.
Likewise, define PV~ (r) = {n € N : r,, = r} as the set of districts in N with low

valuation.
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LEMMA 3. SupposeT (-) is strictly convex in each of its arguments. Let (r1,...,7n) €
{r, F}N be any profile of valuations for districts in N'. For a search sequence s sat-

isfying the equilibrium stopping rule, the total quantity of goods is given by
L(7,.,7) if #PNT (r) > M

| 7.7, r..,r if #PNT (r) < M — 1.
S—— S——
#PNF(r) M—#PN+(r)

<

PROOF OF LEMMA 3. If #PN* (r) > M, then there exists t € {1,..., N} at which
i'™ > M. In this case, we have ET, = T for every district n € L (s), meaning
EG(s)=TI(7,...,T).

If #PN* (r) < M — 1, then s’ # ) at every round ¢ € {1,..., N}. In this case,
we have PN+ (r) C £ (s) and L (s) \PN* (r) € PN~ (r), meaning

S—— ~——
#PNH(r) #(L(s)\PN*(r))

LEMMA 4. SupposeT (-) is strictly convez in each of its arguments. Let (r1,...,7N) €
{r, F}N be any vector of public good valuations for districts in N'. At any round
t € {1,..., N}, relabel districts in C* such that C* = {1,..,N +1—t} with p; >
P2 > ... > pNt1—t. Pick a search sequence s where at any round t € {1,..., N}, we

have
ste {1, K'Y ifitt <M
st=10 if ittt > M
where K = min {M — " N +1—t}. Then, the set of districts that IG searches
s given by
N if #PNT (r) < M
I(r)=
P (x) if #PNF (r) = M

where T = min {7 : #P7* (r) > M}.

PROOF OF LEMMA 4. The proof is constructive.

Consider first a valuations profile r with #P™* (r) < M. At any round ¢ €
{1,..., N}, we have K' > 1, meaning s # (). Hence Z (r) = N.

Consider now a valuations profile r where #PN* (r) > M. Pick any round

t € {1,..., N} at which K* > 1. Let s =4 € {1,...,K'} = C*. Then, the set of
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districts C**! that IG may choose to search at round t + 1 is given by

(CN\{i}) U{K'+1} ifr,=rand K'< N —t
C8\ {3} otherwise.

Ct+1 —

Observe that #C'T1 < #C*'. Furthermore, #PN* (r) > M implies K™ = 1 and,
therefore, #C7 = 1 at some round 7 € {¢, ..., N}.

Pick two districts, say h and ¢, with p, > p;. Suppose st =i at some round
t' € {1,..., N}. There are two cases to consider:

1. s = h at some round ¢ € {1,....,t' — 1}.

2. s* # h at every round t € {1,...,t' —1}. Observe that p, > p; and i €
C" imply h € C* N CY*'. Given that C*\ {s'} C C't! and #C™ = 1
at some round 7 € {t' +1,..., N}, we then have s = h at some round
e {t' +1,...,7}.

Since these two cases exhaust all possibilities, we then have s' = h at some

round ¢t. There then exists a critical district & € N such that

heZ(r) forall he N with p, > pg
h¢Z(r) forall he N with p, < pg.

That ¥ = T = min {7 : #P7" (r) > M} follows from C!' = {1,...., M} and the
sequencing of C? fort =1,...,N. &

PROOF OF PROPOSITION 3. The proof is inductive. We start at round ¢t = N and
then proceed backwards.

Observe that Proposition 1 implies s # @ at any round ¢ where K¢ > 1. In
particular, this observation implies s = 1 whenever KV = 1, and sV = () whenever

KN =o0.

Consider round t = N — 1 with KN—1 > 1. There are two cases to consider:

1. KN=1 = 2. I show that s~! € {1,2} = CN~1, that is, IG is indifferent
between sN¥~! = 1 and sV ! = 2. Since iV "Vt < M — 2, we get from
Proposition 1 that the continuation search sequence is either s ' = 1 and
sN =2 or sV ! =2 and sV = 1. Thus, IG is indifferent between sV~ ! =1
and s = 2, or sV "1 = 2 and s = 1. Thus, IG is indifferent between
sV=1 =1 and s~ = 2 since both continuation sequences result in the same

total quantity of goods and the same continuation search cost.
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2. KN¥=! = 1. I show that s ! = 1. We know from Lemma 3 that the
expected quantity of goods is the same whether s =1 =1 or sV ~! = 2, that
is, EGy = EGs. The expected continuation search cost for a continuation

N-1 _ ;¢ cN-1

sequence starting at s is equal to

Since p; > p2, we have Fey < Feo which, together with EG; = EG5, implies
EV; > EV,. Hence sV—1 = 1.

Assume the statement is true at round (¢ + 1) € {2, ..., N — 1}. Consider round
t with K* > 1. We know from Lemma 3 that the expected quantity of goods is the
same for any continuation search sequence: EG1; = ... = EGn11_¢.
There are two cases to consider:
1. K! = N+1—t 1Ishow that s* € {1,...,N+1—t} = C’ that is, IG is
indifferent between any s € Ct. We know from Proposition 1 that Z = N,
that is, IG searches all districts. IG is therefore indifferent between any s* € C*
as they all yield the same quantity of goods (EG; = ... = EGn11-¢) and the
same (continuation) search cost (Feq = ... = Eeny1-t).
2. Kt < N+1—t. Ishow that st € {1,..., Kt} C Ct, that is, IG is indifferent
between investigating any of the districts with the K* highest probabilities of
high valuation. Let s* = h € C'. Define

)= Y [Hm] I -

Ses,.(v) Lees LeY\S
as the probability that exactly x districts in set Y C A have a high valuation.

Using Lemma 4, we get that the expected continuation search cost is given

by
N+1-t ' K*
EEh:Kt- H pel| + Z 1D QURt—1 (’P’_l)—i—(]\f—i—l—t)Zai,l (Ct)
LEP it i=Kt+1 i=1
if h e {1,...,K*}, and
h—1 '
Eep, = K'-pp- H pel| + Z (i+1) pi-age—1 (P~ U{R})
LEP et 4 i=K?
N41—t A K*
+ Z i’pi'OLthl (7)171)+(N+1*t)za1_1 (Ct)
i=h+1 1=1
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ifhe {K'+1,.,N+1—t}.

Observe that Fey = ... = FEege.

Pick k € {K*,..., N — t}. I show that Eey 1 > Eej. Using the above expres-
sions for Fep,, we get after tedious computations (see Supplementary online
appendix) that

Eeyy1 — Eey,

Pk — Pk+1
k—2
Z ph gtz (Pho1) - (6)
h=Kt—1
k+1
oti—nypi-| I -po|+G&-0)-| I @-po
i=h+1 LePi=1\Ph LePk—1\Ph

+ph_1 - oz (PF2).

Since px > pr41 and the right-hand side is strictly positive, we get Eegy1 >
E&‘k.

To sum up, we have

EGi = ... = EGny1s
E€1 =..= E&Kt < E€Kt+1 <. < E5N+1—t
which implies BV} = ... = EVge > EVgei1 > ... > EVyy14. Hence st €

1, K. m
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SUPPLEMENTARY ONLINE APPENDIX
DERIVATION OF (5)
Equation (5) is obtained by rearranging

of LT (Bri; Ho) — Do - T (7 Ho) — oy - T (Eryiyxery; Ho)
ti—1

n Z {K+1 T (BEr;; Hj) — D; - T (7, H) — ( Dj_l)-F(Erh(i;Kt,j);Hj)}

+a§tﬂ T (BEri; Hie—;) — (e_; — Dit—1-3) - T (Ern(isiy; Hice—i)
+ (O[ﬁtii i O&(t—&-l—i) . F (?, HKt—i) .

I decompose this expression into three parts:
t .
(*) Cké( +l. T (ETZ'; H()) - D() -T (7; H()) — CVZO -T (Erh(i;](t); H()) .

() SIS {ad T (B Hy) = Dy T (75 Hy) = (0 = D) - T (Bragiace—jyi Hy) } -

(* * *) Ozﬁf"ﬁ T (E’I“i; Hthi)_(O/ktfi — Dthlfi)-F (Erh(iﬂ'); HKt,i)‘i‘(Otg,i} i Oéil{tJrl,i)'
T (F; Hthi) .

I first rearrange (x):

II (-po)| T(Er;H)
£eCt\{1,...,K*}

—(Pi = PKr41) - H (L=pe)| - T'(7; Ho)
LeCt\{1,...,Kt+1}

- H (1 =po)| - T (Erngx; Ho)
0€C\{1,...i—1,i+1,... . Kt+1}

1 —pi
= H (1 —pe) '{T (Eri; Ho) — % -I'(7; Ho) — 1_7]9 - (ET’h(z‘;Kt);Ho)}
tec\{1,.... Kt} PKt4+1 Prt+1

Pi — Ph(i;Kt _
= I a-»- {F (E'ri; Ho) — 1_7’1”() -T'(7; Ho)

teC\ {1, K} Ph(i;Kt)
1—p;

TP T (B Ho) b
1 = pri;r) (Eragisc O)}



I now rearrange (#x). I first rewrite o, — D;_; as

> [Hw] o 11 (1-po)

S€S;(1,.i—1,i+1,....Kt+2—j) Lees SU{1,...;i—1,i+1,....Kt+1—75})

— (pi — Prt41-5) > le 11 (1= pe)

S€eS;_i(1,...Kt+2—75) Lees ] £eCt\(SU{1,...,Kt+2—3})

= pi- (I —prria—j) > 112 11 (1= pe)

S€S;_1(1,...,Kt+2—7) Les ] £eCt\(SU{1,...,Kt+2—3})

+ (1 =pi) (1 = prria—j) > [H pz] 11 (1—pe)

Ses;(1,...,.Kt4+2—j3) Lees LeC\(SU{1,...,Kt+2—3})

—(pi — Prty2-5) Z [H pe] H (1—pe)

Ses;_1(1,...,Kt+2—j5) LLeS LeC\(SU{1,...,Kt+2—3})

= (1—pi) Prita—j > [H pe] 11 (1—pe)

SesS;—1(1,...,Kt+2—j5) LLes LeCt\(SU{L,...,Kt+2—3})

+ (1 =pi) (1 = prrio—j) Z [H Pz] H (1—pe)

Ses;(1,...,Kt+2—j5) Lees LeCH\(SU{L,...,Kt+2—3})

ey [Hm] 11 (1-pe)

T 1 presi
PE'+1-j geg (1, Kt+1-j) Lecs LeCt\(SU{1,..., Kt—j})

The term in curly brackets in (%) can then be rewritten as

> [H m] 11 (1=pe)| ¢ -T(Er;; Hy)
) LeCt\

SeS;(1,....Kt+1—j) Lees (SU{1,..,Kt—35})

Pi “PK'+1-j 3 [szl II (L=po)| ¢ -T(T Hy)

1= prir1_;
PR*1-5 | geg,1, Kkt 4+1—j) Lies 0eCt\(SULL,.... Kt —j})

EEETEES B [Hm] I o

L=prii Ses;(1,.. . Kt+1—j) Lees LeCt\(SUL,....Kt—j})
T (Bragice—); Hj)

= > [Hm] o I1 (1—pe)

5e8;(1,...Kt+1—j) Lees SU{L,...,Kt—j})
Di — PKt41—j _ 1-p;
{r (Bry Hy) — 22 PR ppy - =P 1 (B Hy) } .
1 —pKti1—j 1 —prty1-j
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It remains to rearrange (* * ). I first rewrite oy, , — Dgt_q1_; as

> [ pz] 11 (1= pe)
tes tect\(SU

SESyt_;(1,.i—1,i41,i+2) 1,...,i—1,i42})

= (pi — pit2) - lH pe] (1—pe)
SESwt i 1(1,.i42) Lees 0eCt\(SU{1,...,i+2})
= pi- (1 —pit2) > [H pe] (1 —pe)
S€Sct ;4 (L,....i+2) Lees 0eCH\(SU{1,...,i+2})

+ (1 =pi) - (1 —pis2) Z [H Pé] H (1= pe)
SeSgt_;(1,...,i+2) LLeS LeCt\(SU{1,...,i+2})

— (Pi — Piy2) - > lH Pz] 11 (1 —pe)

S€Spt_;_1(1,...,i+2) LLeS | £ECH\(SU{L,...,i+2})

= (1—pi) piyo Z [H pe} H (1 —py)

S€Syt_;_1(1,..,i+2) Lees | £€Ct\(SU{L,...,i+2})

+ (1 =pi) (1 = pist2) > HW] 11 (1—pe)
LeCt\

SeSgt_;(1,...,i+2) LLes (SU{1,...,i+2})

=(1-p) Z [H pz} H (1—pe)
i+1)

SeSkt_;(1,..., Les LLECE\(SU{L,...,i+1})

Ki+1 i
Kt4l—i  Qtyp1-4 a8

> [Hm] I a-m

SE€Syct4y_i(Lni) LeES 0€C\(SU{L,uunsi—1})

- > [Hm I a-m

5€Sptyq_i(1i—1i+1) Lees ] £€Ct\(SU{1,...,i—1})

I now rewrite «
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= (L—pi) {Pit1 > [Hm] 11 (1= pe)

S€Se_,(L..it1) Lees 1 |eecn\(s0(1,...i+1))

+ (1 = pit1) Z [H Pe] H (1—pe)

S€Sktyy_;(1,..i+1) LLES [ £€CT\(SU{L,...i+1})

— (1 =pi+1) { pi > [H pz} 11 (1—pe)

S€Spt _;(1,...,i+1) LlesS LeCt\(SU{1,...,i+1})

+ (1 —pi) > [H ptz] 11 (1 —pe)
it 1) tect\

S€Spt 1 4 (1,. Les (SU{1,...,i+1})

= —(pi — Pit+1) Z [H pz] H (1—pe)

SeSgt_;(1,...,i+1) LEeS LeCH\(SU{1,...,i+1})

Part (x % %) can thus be rewritten as

) lHW II (L=pe)| ¢-T(Eri;Hges)

SeSyt_;(1,...i+1) Lees ] £eCt\(SU{L,....i})

1-p
- ? > [HW] II (L=pe)| ¢ T (Erngsiy Hrr—s)
Pint ciH1) tect\

S€Sxt_i(L: Les (SU{1,...,i})

_% > lHW] II (I—=pe)| ¢ - T (7 Hye—y)

S€Spt_;(1,...,i+1) LLeS LeCH\(SU{1,...,i})

> » [H pe] 11 (1 - pe)

SeSkt_;(1,..., Les LeCt\(SU{1,...,i})

i — Dh(isi _ 1—p;
: {F (Ery; Hyge ;) — B Phi) (7 Hyee—q) — — P r (Ernisiy; Hie—i)
1 — P 1= P

DERIVATION OF (6)

We have that Feg1 — E¢j is equal to

k
Kt'pk+1’ H De + Z (Z.+1)'pi'OéKt,1 ('P’Lilu{k+1})

CEPe_, =Kt
N+1—t k—1
+ Z i-pi-agey (P71 =K' py - H pe| — Z (i4+1) pi-axe—y (PHU{k})
i=k+2 LePt i=K?
N+1—t
— Z T-P; - QRt_q (Pifl).
i=k+1
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= K" (pry1—pr)- [ 11 ptz] +(k+1) pr-age_y (PP U{k+1})
LEPrt 4

k-1
T Z (i = 1) pi [Prat - area (P71 + (L= prat) - ageor (P7)]
=Kt

k—1
= (i =1)pi [pr-agea (P 4+ (1= pi) - age (P1)]
i=K?

—(k+1) prgr - axe—q (PF).

k-1
= K'(pei—pe)- | [] pe| +@eia—pe)- Y G+1) pi-age_s (P
LEP ket _4 =Kt
k-1 _
—(Pr — Pry1) - Z (i+1)-pi-age—1 (P71 + (k+1) (pr — Prs1) - axe—1 (Pkil) )
=K

Dividing both sides by (pr — pr+1) and rearranging the right hand side, we get

th t Eepi1—FEey

is equal to
Pk —Pk+1

—_Kt.

k-1
H p{| — Z (i+1) p;i-agi_s ('Pi_l)

LEPrt 4 =Kt

k—1
+ > (1) piage s (P + (k+1) - axe s (PF).
=Kt

- [ 11 pé] {—Kt+§(i+1)'pi'|: H (l—pe)]

(cPKt-1 i=Kt —1\pKt-1

+<k+1>[ 11 (1—pe)]}

(ePr-1\PK'-1

k—1
+pKt-aKt_2(7>Kt—1) —(K'+ 1)+ Y (i+1)pi I «a-»)
i=Kt+1 @6731'*1\7)}@

+<k+1>[ 11 (1—pe)]}

LEPR-I\PKT

k-1
+PKt41 - Kt 2 (PKt) {—(Kt+2)+ Z (i+1) p;- [ H (1—196)]
Lepi

i=Kt4+2 —I\PKt+1

+(k+1)[ 11 (1—1913)]}

LEPR-I\PKTH1
Fot Dot s (PP72) [k + (k + 1)].



I
—
S
_T_.
[t
|
g
£

1T (1= pe)

LepKl-1 i=K"* LePi-1\PKI-1

+(k+1- K" H (l—pe)]

LePk-1\PK'-1
k—1

+PKt - kg ('PKt_l) 9> (i—K')pi- [T G-p)

i=Kt+1 EG’Pi*l\'pKt

+ (k- KY) I «a-»o

LePh—1\PK?
k-1
t .
+PKt41 - Kt 2 (PK ) : Z (i—K'—1) pi- H (1—pe)
i=Kt+42 LePi-1\PK'+1

+ (k- K'-1) H (1 —pe)

LEPk—I\PKT+1
+.oo +Pr—1 - QRt_2 ('Pk_z) .

k—2 k—1
= Y meaa P S Gomene | [ (G-p)
h=K?t—1 i=h+1 LePi—1\Ph

+(k—h) H (I1—po)| ¢ +Pr1-agi—s (P*7?).
LePh—1\Ph

HETEROGENEOUS INFORMATION QUALITY

I consider an extension of the model in which districts vary in the probability
IG receives a signal.

If IG searches district n € Ny, it receives a signal o, € {r,7,0}. The signal
reveals district n’s valuation (o, = 7, € {r,7}) with probability ¢, € (0, 1], and
does not convey any information about r, (o, = @) with probability 1 — ¢,.3* For
simplicity, I assume that IG can search a district at most once or would receive the
same signal if it were to search a district multiple times. I label districts such that
@1 > q2 > ... > qn and let p, = p € (0,1) for every district n € N, that is, every

district faces the same prospects of high valuation.?® We then have Er, = Er for

331 rule out the uninteresting case where g, = 0 since IG would then choose to not search
district n.
34 Assuming a strict ordering of districts is made to simplify exposition.
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every n € N.

In order to shorten the exposition, I shall consider only the case where the goods
function I' (+) is strictly concave in each of its arguments.

As in the case considered in the paper (hereafter, p-case), IG never searches
AS’s district in the case considered here (hereafter, g-case).

Also, the equilibrium stopping rule and the intuition underlying it are the same
as in the p-case, that is, IG searches districts until it has received either M favorable

signals or N — M unfavorable signals (Proposition 1). Formally, we have that:®

PROPOSITION 4. Suppose ¢ > g2 > ... > qn and p, = p € (0,1) for every
district n € N'. At any round t € {1,..., N} and for any search history h', we have
that:

s' (') = 0 if and only if i'" (k') > M ori'~ (h') > N — M.

It remains to characterize the equilibrium search sequence. Let
K'=min {M —i"* (") ,N —= M —i*~ (h') N +1 -t}

be the minimum number of districts that IG will search from round ¢ on. This
number is equal to the minimum of: (i) M — i** (h'), which is the number of
additional favorable signals that would trigger IG to stop searching because it has
received M favorable signals; (ii) N —M —i'~ (h?), which is the number of additional
unfavorable signals that would trigger IG to stop searching because it has received
N — M unfavorable signals; and (iii) N +1—t, which is the number of yet unsearched
districts in N, that is, #C* (h').

PROPOSITION 5. Suppose q1 > g2 > ... > qny and p, = p € (0,1) for every
district n € N. Consider a round t € {1,..., N} and search history h* with K* > 1.
Relabelling districts in Ct (ht) such that Ct (h') = {1,...., N + 1 —t} with q1 > ... >
qN+1—t, we have:

st (h) € {1, K*} C C (h) .

351 omit the proof since it is very similar to the proof of Proposition 1. It is however available

upon request.
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The proof of Proposition 5 appears in the next section of this Supplementary
online appendix.

At each round ¢, IG is indifferent searching any district in the relabelled set
{1,..., K}, that is, any of the yet unsearched districts with one of the K* highest
@ns. Thus, IG starts by searching one district among those with the min {M, N — M}
highest ¢,s. At each round ¢ where IG receives a favorable signal (resp. unfavorable
signal) when M —¢** (h*) > N—M—i'~ (k') (vesp. M —i't (h') < N—M—i'~ (h')),
IG chooses at round ¢t 4+ 1 to search one among the yet unsearched districts in
the round-t-relabelled set {1,..., K*, K* + 1} \s (h'). Conversely, at each round ¢
where IG receives a favorable signal (resp. unfavorable signal) when M —it* (ht) <
N — M — it~ (k') (resp. M —i'* (ht) > N — M — i~ (h')), IG chooses at round
t + 1 to search one among the yet unsearched districts in the round-t-relabelled
set {1,..., K'}\s' (h"). This process continues until IG has received M favorable
signals or N — M unfavorable signals or, if neither of the two happens by round N,
until all districts have been searched.

The intuition underlying Proposition 5 runs as follows. Given that the ex ante
expected valuation Er, is the same for every district n € A" and that the probability
gn of receiving a signal when IG searches district n € N is independent of the
district’s valuation r,, any search sequence satisfying the equilibrium stopping rule
stated in Proposition 4 yields the same expected total quantity of goods (Lemma
5 in the proof of Proposition 5). At the same time, the costly search causes IG to
follow a search sequence that minimizes the number of districts it searches. This
induces IG to search districts for which the probability of receiving a signal is the
highest. At each round ¢ IG anticipates it will ultimately search the K districts
with highest ¢,s before it will stop searching, which explains why IG is indifferent
searching at round ¢ any of the districts in the relabelled set {1,..., K'}.

The following example illustrates IG’s equilibrium search strategy.

ExaMPLE 6. Consider a country where there are five districts (My = {0, 1,2, 3,4})
and the legislative assembly takes its decisions by simple majority (M = 2, implying
N — M = 2). Suppose that the profile of valuations for districts in N'= {1,2, 3,4}
is given by (7,r,7,r).

I start with a situation where a signal is received for any district that IG chooses

to search, that is, the profile of potential signal realisations is given by (7,r,7,r).
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Following Propositions 4 and 5, IG is initially indifferent searching district 1 or
district 2. Without loss of generality, suppose IG searches district 1. Receiving a
favorable signal, IG chooses to search district 2, from which it receives an unfa-
vorable signal, and then moves to search district 3. Receiving a second favorable
signal, IG stops searching. Thus, IG searches districts 1, 2 and 3, AS forms a
legislative coalition £* = {1, 3}, and the total quantity of goods is equal to G* =
I (Ery,7,7).%6

I continue with a situation where the profile of potential signal realisations is
given by (@,r,7,r), that is, searching district 1 yields no signal while searching
district n € {2,3,4} yields a signal r,,. IG is again indifferent starting with district
1 or district 2. As in the previous case, suppose IG searches district 1. Receiving
no signal, at round 2 IG is indifferent searching district 2 or district 3. Without
loss of generality, suppose IG searches district 2. IG then receives an unfavorable
signal and, at round 3, searches district 3. This time, IG receives a favorable signal
and then moves to search district 4, for which it receives an unfavorable signal. IG
then stops searching since it has received two unfavorable signals and, in any case,
has searched all districts. AS forms a legislative coalition £* = {1, 3}, and the total
quantity of goods is equal to G* = I" (Erg, Er1,7) with Ery = Er. O

I conclude by underlining two interesting differences between the p-case con-
sidered in the paper and the g-case considered here. First, there is a unique equi-
librium search sequence in the p-case, while there are multiple equilibrium search
sequences in the g-case. However, it is important to note that in the g¢-case, all
equilibrium search sequences generate the same set of searched districts (Lemma
6 in the proof of Proposition 5) and the same quantity of goods (Lemma 5 in the
proof of Proposition 5), meaning the equilibrium outcome is unique. Second, in the
p-case 1G starts with district M + 1 and then moves non-monotonically towards
districts 1 and N. By contrast, in the ¢g-case an equilibrium sequence exists where
IG starts from district 1 and then moves monotonically towards district N. More
generally, given a profile of potential signal realisations and a majority requirement

M € {1,...,N — 1}, in the g-case there exists n € {1, ..., N} such that for any equi-

361f instead IG searches district 2 at round 1, then it will receive an unfavorable signal and move
to search district 1 followed by district 3. Thus, although the order in which districts are searched
is different, the set of searched districts as well as the legislative coalition and the total quantity

of goods are the same as when IG starts its search process with district 1.
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librium search sequence, the set of searched districts is given by {1,...,n} (Lemma

6 in the proof of Proposition 5).37

PROOF OF PROPOSITION 5

I first state and prove two results. The first result (Lemma 5) establishes that all
search sequences satisfying the equilibrium stopping rule generate the same ex ante
quantity of goods. The second result (Lemma 6) characterizes the set of searched

districts when IG follows the equilibrium search sequence.

LEMMA 5. For any two search sequences, s and s', that satisfy the condition

stated in Proposition 4, we have that EG (s) = EG (s').

PRrROOF OF LEMMA 5. Pick any sequence 1 that orders all the elements in N.

Construct a sequence i’ such that

"t oifr =t

n’' Tl oifr=t+1
n’ ifr#£tt+1
for some t € {1,..., N — 1}, that is, n’ is obtained from 7 by switching two consecu-
tive districts at rounds ¢ and t+ 1. Let s (n) and s (1) be the search sequences that
are obtained from 7 and 7/, respectively, and that satisfy the stopping condition
stated in Proposition 4. I must show that EG (s (1)) = EG (s (1')).
Consider o () a N-tuple of signals associated with sequence . We have G (s (n)) #
G (s(n')) if and only if o (n) is such that i'T (o (n)) = M — 1 and '™ (o (n)) =
N —M —1, and
(i) {o*(n) =7 and o*** () = r}, in which case G (s (1)) =T (7, ...,7) and G (s (1)) =
r(Err,..,7), or
(i) {o'(n) =r and o' () =T}, in which case G (s(n)) = I'(Er,T,...,F) and
G(s(n))=T(7,..,7).
As case (2) and case (i7) occur with the same probability, we get EG (s (n)) =
EG (s (n))-
By repeatedly switching two consecutive districts, one can cover the whole set
of possible sequences, thereby establishing EG (s) = EG (s') for any two sequences
that satisfy the equilibrium stopping rule. l

370Observe that for M = 0 or M = N, Propositions 1 and 4 imply that the equilibrium set of

searched districts is empty in both the p-case and the g-case.



Before stating and proving Lemma 6, I introduce extra notation. Define P7 =
{1,...,7} C N as the set of districts with the 7 highest g,s.
Given an N-tuple of signals over N, o = (01, ...,0n), define

e Pt ={n € P7:0, =T} as the set of districts in P” with a favorable signal

in o.
e P~ ={n€P":0,=r} as the set of districts in P™ with an unfavorable
signal in o.

LEMMA 6. Let o = (01,...,0Nn) be an N-tuple of signals o,, € {r,7,0} over N.
At any round t € {1,..., N}, relabel districts such that C* = {1,..., N + 1 —t} with
1> G2 > ... > qny1-¢- Pick a search sequence s where at any round t € {1, ..., N},

we have
ste{l,.,.K'} ifi't <M andi'” < N—-M

st=10 if ittt > M orit= >N - M
where K* = min {M — ¢** N — M — '~ N + 1 —t}. Then, the set of districts that

IG searches is given by

(o) N if #PNT (o) < M and #PN~ () < N - M
g) =
Pr(o) if #PNt(e)> M or #PVN~(6) >N - M

where T = min{t € {1,..,N}: ¢t =M ori'~ = N — M}.

PrROOF OF LEMMA 6. The proof is constructive.
Consider first a signal profile o with #PN* (o) < M and #PN~ (o) < N — M.
At any round ¢ € {1, ..., N}, we have K* > 1, implying s* # 0. Hence Z (o) = N.

Consider now a signal profile o with #PN* (o) > M or #PN~ (o) > N — M.
Pick a round ¢ € {1,..., N — 1} at which K* > 1. Let s' =i € {1,....K'} = C".
Then, the set C**! among which IG chooses one district to investigate at round
t+ 1 is given by

o if it <4t

Ot Ct\ {i} ifo, =7
(CTufrh\{i} ifoie{r,0}
o if it > 4t~
Ot Ct\ {i} ifo,=r

(Ctu{rh\{i} ifo; e{r,0}
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o if it =it~
ot C8\ {i} if o; € {7,1}
(Ctu{rH)\{i} ifo; =0
where h = 1+ max C*. Observe that #C**t! < #C*. Moreover, since #PN* (o) >
M or #PN~ () > N — M, there is a round 7 > t at which K™ = 1 and, therefore,
#C™ = 1.

I am now ready to show that Z = PT (o). Pick two districts h and i with
qn > qi. Suppose there is a round ¢’ at which s = i. I am going to show that
h € Z. There are two cases to consider:

(i) s' = h at some round ¢ < t', or
(i5) s' # h at every round t < t'. I am going to show that st = h at some
round ¢/ > t. Observe that g, > ¢; and i € C* imply h € C''. Moreover,
{h,i} € C* implies K > 2 and, therefore, h € C*' 1. As #C* is weakly
decreasing with ¢t and #C7 = 1 at some round 7, there must exist a round
t" € {t' +1,...,7} at which s = h.
As these two cases exhaust all possibilities, we have that st = h at some round

t. Hence there exists a critical district kK € A such that

heZ (o) forall he N with g, > qx
h¢Z(o) forall he N with ¢, < gx.

That k =T = min {7 : #P7F (¢) > M or #P"~ (o) > N — M} follows from C! =
{1,...,min {M, N — M}} and the sequencing of C* for t =1,...,N. B

I am now ready to prove Proposition 5. Let

@Sk(PT) = ZSESk(PT) LI;IS qt’} [ a1- qu)}

LePT\S

st(Pr) =D ses,(Pr) LI;IS ‘H} 267131\5’ (1—gqe-(1- P))] :
PrROOF OF PROPOSITION 5. The proof is inductive. We start at round t = N — 1
and then proceed backward.?®
Consider round t = N — 1 with KN—1 > 1. There are two cases to consider:

(i) KN~1 =2. T show that s¥~1 € {1,2} = CV~1, that is, IG is indifferent

between sV ! =1 and sV ~! = 2. Since it < M —2 and i*" < N — M — 2,

38We already know from Proposition 4 that s =1 whenever K > 1, and sV = () otherwise.
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we get from Proposition 4 that the continuation search sequence is either
sVl =1 and sV =2, or s¥°! =2 and s = 1. Thus, IG is indifferent

N-1 =1 and sV ~! = 2 since both continuation sequences result in

between s
the same quantity of goods and the same search cost.

(ii) KN~1 = 1. 1show that s¥ ! = 1. We know from Lemma 5 that the expected
quantity of goods is the same whether s~ = 1 or sV~ = 2, that is, EG; =

EG;y. The expected continuation search cost for a continuation sequence

starting at sV ! =4 € CV 1 is equal to
qip+2 (1 — qp) if (V=D =M -1 &NV < N-M-1
Bei=9 ¢-(1-p)+21—q-(1-p)] iV DVt <M-1&iNDV"=N-M-1
a+2(1—q) if iUt =M —1& V"D =N—-M-1.

Since q1 > g2, we have EFe; < Ees which, together with EG; = EG,, implies

sN-1=1.

Assume the statement is true at round (¢t + 1) € {2, ..., N — 1}. Consider round
t with Kt > 1. We already know from Lemma 5 that the expected quantity of
goods is the same for any continuation search sequence: FGy = ... = EGny1—4.
There are two cases to consider:

(i) K!' = N +1—¢t. Ishow that s € {1,...., N +1 —t} = C?, that is, IG is indif-
ferent between any s* € C'. We know that s* € C* (Proposition 4) and that
7 = N (Lemma 6 and the statement being true at round ¢ + 1). Hence IG
searches all districts, meaning IG is indifferent between any st € C as they
all yield the same quantity of goods (EGy = ... = EGny1-¢) and the same
search cost (Fe; = ... = Feny1-t).

(i) K! <N +1—t.1show that s* € {1,...,K*} C C', that is, IG is indifferent
between searching any of the districts with the K* highest probabilities of
getting a signal. Let s* = h € C*. Using Lemma 6, we get that the expected
continuation search cost is given by

N-—t
Bepn=(N+1-t)— Y (N—i) (@ +a))
=Kt
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where

0 ifi < M-t
al = M g Qs,, . (Pi=2u{h}) e
Moitt o1 ‘ i=M—i*, . h
priH' q '@SM,iw,l(Pi’l) otherwise

is the probability that i** = M and i+ = M — 1, and

0 ifi < N— M —qt~
N ifh>N-M-i" &
) cqi—1 .QS ) (Pi—2u{h})

N—M—it=—1 i=N-M-—i"~,..,h

N—M—i*~ .
(1-p) g .QSN—]LI—it—_1(Pi_1) otherwise

ah=¢ (1-p

is the probability that i'~ = N — M and -V~ =N — M — 1.

I show that
FEep, = E€h+1 for h € {1, ...,Kt — 1}

FEej, < Fepyq for h e {Kt, ey N — t}.

To do so, I start by writing
Eepy1 — Eep, = (Eepy1 — Eey) + (Eep,,y — Ezy,)

where
Eepi1 — Eep, = Zi\;_Kli (N — Z) . (alh — aﬁ‘“)
— N-1 . h
Eepyy — Eeyp =50 (N =) - (aff — o).
After tedious computations (see next section), we get

Fenyi —

_ = 7
pM= (g — qra) @)
0 if h < M —3tt
U1 M—itt -k _ ifh=M-it+0 & it <M-1
> > a-A Qs . pia
k=1 i=M—qt+—1 st (P forve {0,..,i'"" + N - M —t}
h—1
1+1h21'z H(lqup) ifitt =M —1
ji=1 |tepi

and
Eepyy — Eey

A=) M gh — gns)
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0 ifh<N—-M—it~

fh=N-M-i"+v &
v+1I N—-M—it"4v—k
> > @A Qg : i< N—-M-1

k=1 i=N—-M—it——1 =Sn-m-it=—2(PTTY)
for v € {0,...,i"” + M —t}

h—1

Tt dpzn 2 | I (1=g;-(1=p)) if it~ =N—M—1
j=1 |tepi
where
for k=1
AF =4 k-1
IT Q—gqitjp) fork>1
j=1
1 for k=1
A7 = k—1
ITQ—-q+;-1—p)) fork>1.
j=1
Hence
— — =0 ifh< M-t
Eept1 — Eep,
>0 ifh>M—qtt
=0 ifh<N-M-—i~
Eeyq — Egy, _ .
>0 ifh>N—-M—it~,
implying

Eepy1 = Egp, for h < Kt
Eepy1 > Ee, for he {Kt,....N —t}.

To sum up, we have

EG) = ... = BEGy_1+1
Fei=..=Fei:t < EEKt+1 <. < E€N—t+17

which implies s* € {1,..., K'}. B
DERIVATION OF (7)

Equation (7) is obtained by rearranging

N-1
FEh-H *Eieh = Z (Nfz') . (a? 75?_,_1) '
i=Kt

I am going to develop the computations for the case where h = M —i'* +7 and
it < M—1forv e {0,...,i"" + N — M —t}, withh € {M +1—4F . N -2t}

the computations are simpler or similar for the other cases.
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We can rewrite Eej, 1 — Eey, as

h+1

S - (@ -at)

=M —it+

= (N-M+i"7). (ab—m _aﬂjw)
h

Y, (N-i) (@ -t

i=M+1—it+
_ —h
+(N—-h-1)- (a2+1 - ahﬁ)

. —itt ra)
= (N — M + ZH) pM “AM -1t {QSMA%H (PM—2-itty{h})

7QSMflﬂ't+ (PM*zfitJrU{thl})}
h
N M—itt re) re)
+ Z (N o Z) ' p ’ qz_l ’ |:QS]\/I—1—7',t+ (Plizu{h}) o QS]VI—I—it+ (7)172U{h+1})}
i=MA1—it+

it — —=
+(N—-h-1) -pM : [Qh-i—l .QSM—l_it+(Ph) —qhn - QS}W—l—it+ (’ph—lu{h_;’_l}):| .

Dividing both sides by p™—i"" (gn — gn+1) and rearranging the right hand side,
we get that pMﬁiT(lq;fZ:H) is equal to

(N—=M+i"")  qrq_pe+ - Qg

M—2—it+ (PM—2—it+)
h

+ Z (N - Z) “qi-1- [@SM—Q—NI+(PFQ) — b @SM—l—fH— (rpi*z)]
i=M+1—itt

~(N—h=1)-Qs, . (pr1)

h—1

- Z 9k .@SZ\/172fit+(7)kil)

k=M—1—it+
+ (N — M+t — 1) ‘ {QMflfit‘*' ‘@SMJ%H(PM””H)
“AdM—it+ P @SM717¢t+ (PM_l_iH—):I

h—1

+ > (N-i-)- {qi'—l 1Qs,y Ly y (P — @ 'P'@SMfl,imw*l)]
i=M41—it+

+ (N - h — 1) . |:th1 . @SM727it+(,Ph72) — @SMflfiH'(,Phil)}

xvi



h—1

= Z 9k '@SAI—2—1t+ (PF=1)

k=M —1—it+
+(N=M+i" —1) - qrog—g+ - (1= queir+ - p) - Qs y s (PM-2-i0F)
h—1
+ > (N—i—=Dlg1-(1—¢p)-Qs, , . (pi-2
i=M+1—4t+

—q;i P (1 —qi-1 'p) .@S]VI—I—it+ (Pi*Z)]

— (N —h— 1) . (1 — qh-1 p) : QSM—1_1‘,1«+(77h_2)'

h—1 h—2
= Z qk - QSM_Q_it-f—('P’"l) + Z @ (L —qrr1-p)- QSM_2_7¢+ (Ph-1)
k=M —1—gt+ k=M —1—it+
+ (N =M+ =2) [qp—1—is - (1 — qar—ir+ - D) '@SM,Q,M (pr—2-it+) —

—qui—it P (L= ay—pr p) Qg (pri-itt)]
h—2

+ Z (N —i— 2) : (1 — 4 'p) : {Qifl 'QSM—Z,itwL (pi-2) — 4i+1 P @SM—I—it+ (Pi-1)
i=MA1—it+

+ (N —h— 1) . (1 — Gh-1 p) : |:Qh—2 : @SM_2_it+('ph—3) - QSM_1_if«+(7)h72) .

By repeating this process, we obtain (7).
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