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Abstract

This paper seeks to understand how uncertainty affects the incentives for lobbying and
the associated prospects for the passage of legislation. We introduce a model of vote
buying in which there is uncertainty about the ideological positions of legislators with
information about this uncertainty symmetric among all players. When legislators’ vot-
ing behavior cannot be perfectly anticipated in this manner, the model is able to describe
various realistic aspects of lobbying and voting behavior. For example, it predicts that
lobbyists on both sides of an issue may be active at the same time, that moderate legis-
lators and those about which there is average uncertainty receive more bribes than those
that are ideologically extreme, and that ideal points gross of bribes need not be equalized.
Estimating ideal points using a logistic item response model, we find support for these

predictions in U.S. House of Representatives roll call data.
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I Introduction

In the United States alone, nearly 4 billion dollars is spent every year on lobbying and campaign
contributions. Looking at the U.S. Congress, for instance, we see that special interest groups exert
these economically significant amounts of effort and resources to influence a legislative process that
is fraught with uncertainty. In particular, legislators’ voting behavior can seldom be perfectly an-
ticipated, as lawmakers consider a variety of influences when deciding how to vote, including their
personal values, announced positions, the views of their constituents, and the preferences of their
party leadership.

Saiegh (2011) identifies two major factors that shape lawmaking: whether buying legislative votes
is a feasible option and the unpredictability of legislators’ voting behavior. When vote buying is pos-
sible and legislative uncertainty is present—as is often the case—the optimal lobbying strategies are
far from obvious. This paper seeks to understand how uncertainty surrounding the preferences of leg-
islators affects the incentives for lobbying and the associated prospects for the passage of legislation.

We solve a model of vote buying in which there is uncertainty about the ideological positions of
legislators. This model is able to describe some realistic aspects of lobbying and voting behavior:
for instance, it predicts that lobbyists on both sides of an issue may be active at the same time, that
moderate legislators and those about which there is average uncertainty receive more bribes than those
that are ideologically extreme, and that ideal points gross of bribes need not be equalized. We find
support for these predictions in U.S. House of Representatives roll call data, from which we estimate
ideal points using a logistic item response model.

In constructing the model, we follow Groseclose and Snyder (1996) and Banks (2000) in taking a
policy proposal as given and studying the behavior of interest groups who may lobby legislators in an
attempt to sway the outcome of the vote. In order to keep the model tractable, we study a three-person
legislature in which two lobbyists—one for the new proposal and one against it—sequentially offer
payments to the legislators.

A payment to a legislator has the effect of shifting the legislator’s ideal point, which we take to
be known up to the mean and variance parameters of a given probability distribution. We assume that
information about the legislators’ ideal points is symmetric among all players; the legislators are not

strategic and there is no motive for signalling. Bribing a legislator only has the effect of changing the



probability with which the legislator votes in the manner the vote buyer prefers.

When the lobbyists are faced with this uncertainty about the preferences of the legislators, we
find, quite intuitively, that the number of legislators a vote buyer chooses to lobby is increasing in the
value he places on the policy. When a vote buyer’s willingness-to-pay for his preferred policy is very
low, he will bribe none of the legislators; if it is very high, he will bribe all of them. Intermediate
outcomes are also possible.

Perhaps more interesting, and in contrast to results in a model without uncertainty, when only
one or two legislators are bribed the legislator who remains unbribed is often the one who is most
ideologically-aligned with the vote buyer. When the legislators are roughly unbiased on average, it is
the moderate legislator who is bribed first. This corresponds well with the data that shows that more
moderate legislators receive more campaign contributions.

If we assume identical levels of uncertainty about the ideal points of all the legislators, we find
that the vote buyers use ‘leveling strategies’ as in Groseclose and Snyder (1996) and Banks (2000).
Allowing for asymmetric levels of uncertainty, on the other hand, provides a more realistic picture
that accords well with our empirical findings that legislators with moderate levels of uncertainty are
the target of the highest levels of lobbying, while those about whom there are very high levels of
uncertainty most often remain unbribed.

We find one more result that is appealing from an empirical point of view. In models of vote
buying that do not incorporate uncertainty, only one vote buyer will pay bribes on any given issue.
In this model with uncertainty about legislators’ ideal points, however, it is possible to have both
vote buyers paying positive bribes on the same issue. The results of the model accord well with
these important patterns in the data, and we believe this model makes an important contribution to
the understanding of the political uncertainty that surrounds statutory lawmaking. It both brings more
realism to the studying of legislative voting and vote buying and gives us a window into an important,
under-studied facet of the legislative environment.

Below we introduce an innovative methodology for quantifying cross-industry political uncer-
tainty; the model under consideration here is being adapted as a means to properly identify political
uncertainty in this context. We plan to establish the relevance of the resulting measures for policy-

making and will make the data available for future use in a wide range of applications.



I.A Related Literature

This work relates to the literature on vote-buying and legislative behavior in political science (Grose-
close and Snyder (1996), Dekel et. al. (2005), Dal Bo (2007)) as well as to the canonical studies
on endogenous regulation (cf. Stigler (1975), Peltzman (1976), Becker (1983), Laffont and Tirole
(1994)). By putting legislators in the place of voters and lobbyists in the place of candidates, the idea
can been seen as similar to that of the probabilistic voting models that incorporate policy motivation
such as Roemer (1997).

Also related is Le Breton and Salanie (2003), which studies lobbying when the lobby is uncertain
about the preferences of a unitary decision maker. Le Breton and Zaporozhets (2007) go a step further
and replace the unitary decision maker with a legislature with multiple actors. Song (2008) is a model
of endogenous lobbying with a ratification constraint in a context of unilateral policy making with no
uncertainty, and Coates and Ludema (2001) study trade policy leadership in a model with endogenous
lobbying in the presence of political uncertainty with imperfect monitoring.

As noted above, Saiegh (2009) argues that the uncertainty surrounding statutory lawmaking is
in part related to governmental and political structure. Although they do not discuss uncertainty
specifically, the cross-country empirical work of Gawande, Krishna and Olarreaga (2009) is the first
to our knowledge that suggests that this kind of uncertainty plays a role in trade policy. They show
that variables such as the number of checks and balances on the power of the legislature and the gap
between the policy positions of the main political parties have predictive power for the PFS “welfare-
mindedness” parameter. The model of Buzard (2016) indicates that the kind of political uncertainty
modeled here can have an important impact on the formation and maintenance of trade agreements.

I will introduce the structural model in Section[IIland discuss the theoretical results in Section [l
Section [[V]discusses the estimation approach while Section[V]applies this approach to the case of the
U.S. House of Representatives. Section[VI|concludes.

II The Model

The model borrows much from Banks’ (2000) model of vote buying in a legislature, which is in turn a
discrete version of Groseclose and Snyder’s (1996) model with a continuum of legislators. The major

difference here is the addition of uncertainty about the legislators’ ideal points.
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There are five players in the model. Each of three legislators faces a choice between the status
quo, s and a new policy proposal x. The utility function of legislator 7 is given by v(7) = u; () —u;(s),
which is measured in money units. Note that legislators only have preferences about how they vote,
not over which alternative wins.

There are two vote buyers labeled A and B who each prefers to maximize the expected value of
his preferred policy net of the bribes he has to pay; each chooses a vector of three non-negative bribes.
A prefers policy x and has willingness to pay (WTP) Wy for z measured in money and values s at
zero. B prefers s and has WTP W for s and values x at zero.

Vote Buyer A moves first, providing a bribe offer function a;. a; is perfectly observable to Vote
Buyer B when he moves second and offers bribe offer function ;. Each legislator takes these bribe
offers as given and then votes for the alternative that maximizes her payoff. I assume unbribed legis-

lators who are indifferent vote for s.

II.LA Legislature

Let us look first at the legislature. Each legislator ¢ decides whether to vote for x or s given her prefer-
ence i, a; and b;. Although legislators are ordered on the interval according to their ideal points ¢, there
is acknowledged uncertainty surrounding their preferences. We take this uncertainty to vary by legis-
lator and also potentially by issue area when we extend the model to account for multi-dimensional
voting and vote-buying.

In order to keep the model tractable when introducing this uncertainty, we take the ideal point
function to be linear in . That is, legislator ¢’s ideal point is taken to be o — §i. We model uncertainty

by taking legislator ¢ to vote for x if
v(i):a—ﬁi+9i+ai—bi>0

Notice that a bribe from B is subtracted because it makes the alternative less attractive. We will
begin by taking 6 to not vary in ¢ and will shortly generalize.

Given these assumptions, the probability that legislator ¢ votes against the new proposal is

Pr{v(i)<0]=Prla-pi+0+a;-b;<0]=Pr[0<fi-a-a;+b]



Assuming @ ~ Logistic (0, 1), the probability that legislator z votes “no” is ——--~——. Whether a

1+€—(,8i—a—ai+bi) °

legislator ¢ votes “no” is a random variable, denote it (%), distributed Bernoulli with this probability:

1

Q(7) ~Bernoulli(p(z)) where p(z) = P

For ease of exposition, for now take i € {—%, 0, %} LetYg=5-a-a_1+b_1, Xp=-a-ag+b
2 2

and Zp = —§ —a-ap+ b% represent the net ideal points in terms of B’s probability of winning the
issue. We can then write the probability that each of the legislators, respectively, votes against the

1 1
1+e YB’ 1+e XB

1

new proposal as —75-

and
We would also like to write the probabilities that the legislators vote in line with Vote Buyer A.
The probability that a legislator votes for the new proposal is the complement of the probability that

she votes for the status quo. Since Vote Buyer A must take into account that Vote Buyer B will

e~ Yp(a) e~Xp(a) d e—ZpB(a)
1+e-¥YB(@)? 14e-Xp(a) 1+e~4B(@)

with

react to her choice of bribes, we write these probabilities as

a=(a_s,a9,a5).

ILB Vote Buyer B

Groseclose and Snyder (1996) assume that the objective of each vote buyer is to “minimize total bribes
paid while passing his preferred policy.” This has to be adapted out our environment with uncertainty
about legislators’ ideal points, as with any probability distribution with infinite support both players
will necessarily have a positive probability of winning in equilibrium regardless of their strategies.
The appropriate analog is that vote buyers maximize the expected value of winning the vote net of
bribes that he/she must pay. Note that in order to maximize the probability of winning a majority in
a three-seat legislature, one must maximize the probability of at least two legislators voting with you.
The case of Vote Buyer B, this is the probability that at least two legislators vote in favor of the status

quo: Pr(S >2) where S = X (-1) + X (0) + X (3).



This means that the maximization problem for Vote Buyer B (in absence of Vote Buyer A) is
()= n(x(3)-0):

i (r(4) 1) -om(x(3)-)

r{r(-4)- e (e (3) 1)
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Substituting from the definition of X,
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This can be simplified as
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II.C Vote Buyer A

Vote buyer A’s objective function is similar in form to that of Vote buyer B (Expression

o-Xp(a)  p-Yo(a) e-Xp(a)  o-Zn(a)
S, A T e @ Ty e @ T Ty e e @ 11 o Za@
e~ Yr(a) e—Zs(a) e—ZB(a) e~XB(a) e~ Ys(a)
1+eVs@) 14 eZs(a) 2 1+e28(a) ] +eXp(@ 1 4eVela) | a4
je{-3.0.3}

However, strategically Vote Buyer A is more complex because of the dependence of Vote Buyer

B’s bids on her own.



II.LD Non-negativity Constraints for Bribes

It is not possible for a Vote Buyer to extract money from a legislator who is more favorably-inclined
toward him than is optimal. This means that there are non-negativity constraints on all bribes.
The Lagrangian for the problem is the same as Expression [3] with the addition of three terms for

the non-negativity constraints: Axbg + )\yb_% + A Zb%. Thus the full set of first order conditions are

e=X [ eZ eV 1= 5)
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IILE Varying Uncertainty across Legislators

We allow the amount of uncertainty regarding each legislator’s ideal point to vary across legislators
by letting the scale parameter of the logistic distribution be different for each legislator. A larger scale
parameter is associated with greater variance and thus more uncertainty as to the legislator’s ideal

point. The objective function for Vote Buyer B becomes

1 1 1 1
max Wg < — + < -+
byboby |y e lae ms lee o lie v
1 1 1 1 1
Y -2 Y X z |~ Z bj (8)

Z
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We will see that allowing for this asymmetric uncertainty changes the predictions of the model in
important ways. To lay the groundwork for the results to coming in Section [[II.B| let’s look at how the
cumulative probabilities change for the most extreme legislators when the mean of their ideal point

distribution is fixed but the scale parameter increases.



First, how does the probability that the legislator at 0.5 (the one who is most unfriendly to B) votes
with B change when s 5 goes from 1 to 2 in the absence of bribes? When s 5 is 1, the probability is

L = —— = 15 = 0.3775. When s 5 is 2, the probability is — - = —— = =5 = 0.4378.
le 55 lve 1 lee 55 lre T

That is, the probability that the least friendly legislator votes with B rises when the uncertainty sur-

rounding her ideal point increases.

Now, how does the probability that the legislator at —0.5 (the one who is most friendly to B) votes

with B change when s_5 goes from 1 to 2? When s_j is 1, the probability is —5— = - L, -
l+e 5-.5 +e 1
M%f, = 0.6225. When s_j5 is 2, the probability is L = lfé = 1+el-~25 = 0.5622. Here, the
l+e 5-5 1+e” 2

probability that the most friendly legislator votes with B falls when the uncertainty surrounding her

ideal point increases.

IIT Theoretical Results

Although uncertainty is present in the environment under consideration here, information about that
uncertainty is symmetric. Therefore the the solution concept employed here is subgame perfect Nash
equilibrium.

Whenever there is a possibility of multiple equilibria, I will focus on the one that maximizes the

welfare of Vote Buyer A, the first mover.

IIILA Vote Buyer B

I begin by examining the subgame that begins when Vote Buyer B makes his offer. This not only
serves to elucidate the basic logic of the model; it will also serve as a baseline from which to examine
the incentives of Vote Buyer A. These results also represent the outcomes when A’s willingness to
pay is low, in which case it refrains from lobbying altogether and B’s incentives are the same as if
Vote Buyer A did not exist. For now, assume that the uncertainty about ideal points is the same across
legislators.

In a legislature with three voters, Vote Buyer B can choose to bribe all three legislators, two, one
or none of the legislators. It is most instructive to begin with the case where he bribes two of the

legislators.



Proposition 1. When Vote Buyer B pays bribes to exactly two legislators, the bribes are such that the
two bribed legislators’ ideal points gross of bribes are equalized. Which two legislators are bribed

depends on the bias parameter .

All proofs are in the Appendix.

The first part of this result is similar in spirit to Groseclose and Snyder (1996) and Banks (2000) in
that a ‘leveling’ strategy is employed. But the non-negativity constraint here binds for the third, and
which legislator is this third, un-bribed legislator depends on where the three ideal points are relative
to the zero point at which a legislator has a 50% probability of voting for either the status quo or the
new proposal.

If B’s willingness-to-pay parameter increases, the non-negativity constraint becomes less binding.
That is, when Vote Buyer B’s willingness to pay becomes high enough, the additional probability of
winning gained by bribing the third legislator becomes worth the additional cost. When this happens,

he finds himself in the following case.

Proposition 2. When Vote Buyer B pays bribes to all three legislators, the bribes are such that the

legislators’ ideal points gross of bribes are equalized.

This has the feel of Groseclose and Snyder (1996) and Banks (2000) but the logic is different.
There, gross ideal points are equalized so that there is no wasted expenditure, as the second mover
would ignore whichever voter was most expensive to him. In contrast, these results are in the context
of only one lobby buying votes: it equalizes the legislators’ gross positions because the probability
density functions are unimodal and the marginal value of a bribe should be the same across all bribed
legislators. If the ideal points are very close, it would be sub-optimal to continue moving one legislator
and leave the other behind: the marginal increase would be greater for whichever legislator’s ideal

point is to the left once both have achieved a gross position greater than zero.

Proposition 3. When Vote Buyer B pays bribes to exactly one legislator, it may be any one of the

three legislators depending on the bias parameter .

In contrast to models with no uncertainty about legislators’ ideological positions, here we have
an anti-result that the vote buyers do not necessarily bribe those who are ideologically most aligned

with themselves. The non-negativity constraint often rules out bribing the most friendly legislator(s)
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because she/they don’t contribute very much to the overall probability of winning the issue. In fact, if
it were possible, the vote buyer would often like to be paid by the most friendly legislator in exchange
for her moving away from his position; that is, the most friendly legislator is often well past the point
of optimality were the vote buyer to pay a bribe.

Figure|l{shows an example of a vote in which the most money went to the ideologically moderate—
not the most extreme in a ‘leveling’ strategy.

Finally, for completeness we state a somewhat obvious result concerning the final possible case:
Proposition 4. When Vote Buyer B has a low willingness to pay, he does not bribe any legislator.

When Wpg is low enough, the non-negativity constraint binds for all three legislators and Vote

Buyer B finds it in his interest to take his chances with the ideal point distributions as they stand.

III.B Varying Uncertainty across Legislators

The results of Section [[II.Afin which bribed legislators have their ideal points ‘leveled’ so that their
positions gross of bribes are equalized hinge on assumption that the uncertainty surrounding the ideal
points of each legislator is the same. The results become more interesting and more realistic if we

allow for asymmetry in the uncertainty surrounding legislators’ ideal points.

Proposition 5. When there is no bias in the positions of the legislators (o« = 0), the bribes of legisla-
tors whose ideal points are at the median in terms of uncertainty receive the highest relative bribes.

[conjecture]

In numerical examples, this pattern holds strongly. By ‘relative, we mean that the bribes are
scaled up relative to the bribe profile that creates equal gross position when uncertainty is symmetric.
We also see that the bribes for legislators whose ideal points are more uncertain are scaled down while
the bribes of legislators whose ideal points are less uncertain are scaled up, modulo relative position.
That is, there is some effect of being more friendly versus less friendly, as the cumulative density that
the legislator will vote in the vote buyer’s favor changes in opposite directions when uncertainty rises
depending on whether the legislator is friendly or unfriendly (cfr Section[[L.E). This accords well with
the finding in Figure [2] that those legislators with very low and very high uncertainty get the lowest

payments, while those with more average levels of uncertainty receive the most.
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We demonstrate via the following numerical example. Let there be no bias on average in the
un-bribed positions of the legislators (i.e. set the bias parameter at o = 0) and ignore Vote Buyer A.
When we increase the scale parameter s ;5 for the legislator at 0.5—that is, the least friendly to Vote
Buyer B—from 1 to 1.5, B stops bribing the most friendly legislator altogether. Vote Buyer B does
better in welfare terms because the probability that this legislator votes in his favor shifts upward. In
fact, s 5 must be much closer to 1 in order for B to bribe this legislator, and when he does, the gross
ideal point is smaller in absolute value than that for the other two legislators.

On the other hand, if s 5 is reduced from 1 to 0.75, for an intermediate range of the willingness to
pay parameter 115, Vote Buyer B switches to only bribing legislator 0.5. As Wp increases, eventually
all three legislators are bribed again, but now this legislator receives a larger gross bribe.

Recall that the effects are not necessarily entirely symmetric for the two extreme legislators be-
cause increasing uncertainty has an opposite effect on how much probability mass is above or below
zero. However, there are strong similarities here. As s_ 5 is increased from 1 to 1.5 or larger, B stops
bribing this most friendly legislator and the asymmetry has to be reduced to below 1.2 in order for
him to resume bribing legislator —0.5. When he does so, he will move this legislator less than the
other two legislators about whom there is less uncertainty. If we instead reduce —0.5’s uncertainty,

Vote Buyer B moves this legislator further than the other two.

III.C Two Vote Buyers

Now we consider the entire game by adding Vote Buyer A’s choice of bribes. Vote Buyer A’s first
order conditions are more complicated than those of Vote Buyer B because her choices a will impact
those of Vote Buyer B.

Below is the first order condition with respect to ag, which can be compared to Equation [5] for

Vote Buyer B:
e X +e?Z e Ob_s
(1+eX)(1+e?)[1+e Y] Dag "
e X +eY ez  Obg
(I+eX) (1 +eY)[1+e 4] dag ’
2+eY +e 4 e X [1_8b0]:1—/\XB ©)
(I+eY)(A1+eZ)[1+eX]? dag Wa
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Unlike in models with no uncertainty, we do not have knife edge results in which Vote Buyer
A uses Vote Buyer B’s indifference condition to ensure that he buys no votes—there is no such
indifference condition in the presence of uncertainty. However, it’s possible that one or both vote
buyers will not bribe any legislator because the non-negativity constraints bind for all three bribes.

This requires that the willingness-to-pay parameters are sufficiently small for both vote buyers.

Proposition 6. It is possible that neither vote buyer bribes any legislator on a given vote. This occurs

when both vote buyers’ willingness-to-pay parameters are small.

In many cases, Vote Buyer A will still find it optimal to bribe the legislators in such a manner than
Vote Buyer B does not counter any bribes. That is, its often optimal to choose a so that the partial
derivatives of B’s bribes with respect to ag in Equation [9] are zero. This is not always the case with

uncertainty, and especially in the case where uncertainty is asymmetric.
Proposition 7. It is possible for both vote buyers to bribe legislators on the same vote.

This result in particular adds significant realism to the model predictions and will help to match

the empirical patterns.

IV Estimating Legislative Uncertainty

Recorded votes in legislatures (roll call data) are the most commonly used data source to measure
politicians’ spatial preferences. A well-established strategy is to use statistical techniques to represent
patterns of legislative voting. The intuition behind these statistical models is that each roll call presents
each legislator with a choice between a “yea” and a “nay” position. Legislators are presumed to vote
for the position most similar to their own ideal policy position. As Clinton et al. (2004) note, it is
possible to use Bayesian Markov chain simulation statistical methods to generate these preference
estimates. This approach treats the unknown ideal points, bill parameters and legislators’ utilities as
random variables and condition upon the observed roll call data. The strategy is to impute values to
these variables and estimate by regression the ideal points and bill parameters. The MCMC algorithm
repeatedly performs these imputations and regressions and generates a large number of samples from
the posterior density of the model parameters. Using this estimation procedure, we obtain summary

statistics used for inference: legislators’ mean and median ideal points as well as their 95% posterior
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confidence intervals. The latter are of particular interest to us, as we can use them to gauge the
unpredictability of legislators’ voting behavior.

We are interested in unpredictability vis-a-vis particular policy issues. Poole (2005) suggests
using subsets of roll calls to establish legislators’ ideal points separately on each issue. Preliminary
work with our data indicates that a more statistically-robust method is to use all roll call votes in a
legislative session or group of sessions to estimate an ideal point that is multidimensional—that is,
with one dimension for each interest group—allowing the partial pooling of information across roll
calls. Multilevel modeling techniques, of which the standard ideal point estimation is a basic case,
are perfectly suited to this task.

We therefore estimate the model

G
Pr(yy; = 1) = logit™ (Z 1 (ol - ,fﬁ))) (10)
g=1
with roll call votes numbered £ = 1,..., K, legislators numbered 7 = 1,...,J, and interest groups

numbered g = 1,...,G. y;; = 1 if legislator j votes “Yea” on bill k; y,; = 0 if she votes “Nay” on bill
k. Note that interest groups take positions on multiple roll call votes and different interest groups can
take positions, often on opposing sides, on each vote.

This is a logistic item response (Rasch) model as adapted by Bafumi, et. al. (2005) to the legisla-

;g ) is the ideal point of legislator j on issue g and 3

who is indifferent on vote k for issue g. 7,&9 ), the discrimination parameter, is a measure of the infor-

tive context. « is the ideal point of a legislator

(9)
k
mativeness of issue g for the vote on bill £: a large ~y indicates that legislators are very likely to vote
according to their preferences, whereas a small v means that even significant margins of preference
do not contribute much to the probability that legislators will vote in favor of the bill.

We are currently experimenting with some of the more sophisticated measures of uncertainty that
are possible with a rich model such as this one; for instance the group mean for v and constructs that

combine model parameters.

V An Application to the U.S. House of Representatives

We look to voting patterns in the U.S. House of Representatives to see if the predictions of our model

bear any resemblance to reality. We find suggestive preliminary evidence that adding uncertainty to a
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Figure 1: Lobbying Effort and Support for KORUS  Figure 2: Net Campaign Contributions, KORUS

model of vote buying helps to understand observed patterns in the data and our next step is to pursue

a better-identified model.

V.A Data

Voting data will be obtained from Vote View, a website maintained by Professor Keith Poole (http:
//voteview.com). Details on each legislative proposal are available electronically through Thomas
(http://thomas.loc.gov) and the sites of the House and Senate registrars.

We will use Maplight’s contributions data, which provides evidence on public declarations by
special interest groups to determine the relevant PAC contributions for the bills under consideration.
In a related effort to better connect special interest activity to the intent of that activity, we will use
data made available pursuant to the U.S. Lobbying Disclosure Act of 1995 and the Honest Leadership
and Open Government Act of 2007 via the U.S. Senate Office of Public Records and the Office of the
Clerk of the U.S. House of Representatives. This data is particularly useful because lobbyists must
declare the issue area on which they lobbied.

We will also explore whether there is a way to leverage the data and methodology of Lake (2015)
that combine the contributions and lobbying data to improve precision, although there is a concern

about the coarseness of the data that must be overcome.
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V.B Evidence

Figure [I] displays the relationship between lobbying effort and legislators’ support for one bill of
interest, the Korea-U.S. Free Trade agreement, or KORUS. The vertical axis represents the predicted
probability that a legislator would vote “yes” on the agreement, and the horizontal axis shows the
monetary contributions to each legislator by lobbies who supported the passage of KORUS minus the
contributions from lobbies opposing the agreement. The solid vertical red line indicates the average
net contribution in the sample, and the dashed lines a one-standard deviation increase/decrease from
that sample mean. To generate these results, we regressed a legislator’s vote on his/her estimated ideal
point as well as partisanship using a probit specification. Then we fitted a second-order polynomial to
the predicted probabilities generated by the probit regression. The contribution data for both this and
the following figure was obtained from Maplight. The data indicate that exporting industries were
more likely to exert lobbying effort to enlist the support of additional, moderate legislators rather
than secure stronger support from those most aligned with their interests. This accords well with
Proposition

Figure 2| displays the relationship between the unpredictability of legislators’ voting behavior and
lobbying effort. The vertical axis represents the predicted net contributions to members of the U.S.
House of Representatives in 2012, and the horizontal axis shows the unpredictability of legislators’
voting behavior measured using the 95% posterior confidence intervals of their ideal points estimated
using Bayesian Markov chain simulation to scale all roll call votes taken in the 112th Congress. The
solid vertical red line indicates the average uncertainty in the sample, and the vertical dashed red
lines indicate increases/decreases of one-standard deviation from the average. The horizontal dashed
green line indicates the predicted net payment in the sample. To generate these results, we fitted a
second-order polynomial to the data, and used monetary contributions to each legislator by lobbies
who supported the passage of KORUS minus the contributions from lobbies opposing the agreement.
The data show a very strong relationship between uncertainty at the level of the individual legislator
and campaign contributions as predicted by Proposition 3]

Finally, we ‘turn on’ the parameters for interest groups for each vote according to the data from
Maplight, which includes a listing of the votes for which each interest group took a position. This

produces estimates for how “friendly” or “unfriendly” each legislator is with respect to each interest
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Figure 3: Uncertainty by Industry

group, as well as the unpredictability of his/her voting behavior when matters affecting that group
are considered. In a preliminary run of this model with just ten interest groups (out of over 450) in
the 112th Congress displayed in Figure [3| we find that the chemical industry has the lowest average
uncertainty (sd = 0.229); this is lower than the total uncertainty measure that can be interpreted as
the standard left-right measure in ideal point models (sd = 0.233). The median group in terms of
uncertainty is manufacturing unions (sd = 0.253), while construction equipment faced the highest

uncertainty (sd = 0.285). This gives us a rich testing grounds for the model that is yet to be exploited.

VI Conclusion

We have characterized a model of vote buying in which there is uncertainty about the ideological
positions of those whose votes are being bought, with information about this uncertainty symmetric
among all players. This model describes some realistic aspects of lobbying and voting behavior:
for instance, that lobbyists on both sides of an issue may be active at the same time, that moderate
legislators and those about which there is average uncertainty receive more bribes than those that are
ideologically extreme, and that ideal points gross of bribes need not be equalized.

An alternative characterization of the legislative process would be one in which (i) bills have
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a quality dimension (such as their technical merit, or their appropriateness for a given situation);
and (ii) legislators have access to different pieces of information about the quality of these propos-
als. Adding common values and decentralized information to the analysis of the ratification of trade
agreements will be one of the next steps in this project. Given the important set of governance charac-
teristics identified in Mansfield and Milner (2012), we also look forward to taking advantage of what
seems a rich opportunity to integrate important institutional variations into this modeling framework
of endogenous lobbying with uncertainty.

We are also in the process of using this model to develop well-identified measures of legislative
uncertainty. We expect this data will have a wide array of applications, such as exploring the links
between policy uncertainty, the business cycle, and stock market volatility.

Having created these measures of political uncertainty—which are entirely new to the best of
our knowledge—we will proceed to characterize this uncertainty across industries, as well as how
it is related to lobbying, political contributions and voting behavior of legislators. First, we want to
understand the patterns in these data in the context of the industry-relevant bills identified by Maplight
as explained above.

We will use descriptive analysis as well as both standard parametric and non-parametric tech-
niques such as density estimation to explore the relationships between the above variables of interest.
We will begin with very basic questions such as whether distinct industries face varying levels of
political uncertainty (see preliminary evidence in Figure [3) and how those patterns may relate to the
lobbying strategies they employ. The research agenda that is opened up by this modeling framework
and the data to which it leads is extensive and provides for many exciting opportunities to better

understand political and policy-making processes.

Appendix

Proof of Proposition [T}
Without loss of generality, assume that it is the legislators at —% and O that are bribed. The first order
conditions with respect to the bribes for these two legislators are

e X +eZ eY 1
(1+6_X) (1+€_Z) (1+6*Y)2 - Wg

(11)
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and
eY +e 2 e X 1

(+e)(1+e?) (11eX) S W (12)

The second derivative, for instance with respect to by is

PL _ eZ+e’Y o X .
a_b(%_WBl(1+6‘Z)(1+e—Y)][(1+6—X)3]{€ -1} (13)

Everything except for the expression in the curly braces is positive. The expression in the curly braces
is positive when X < 0 and negative when X > 0. It is zero when X = 0. Analogous expressions hold

for the second derivatives with respect to b_ 5 and b 5.

The cross partials are of the form

92 eX ey
W -27Z _ 1 14
_ab__g)abo B (]_+(3_X)2(1+6_Z)2:|[(1+6_Y)2]{6 } ( )

The sign of this expression is the same as the sign of =24 — 1. It’s 0 when Z = 0, positive when Z < 0
and negative when Z > 0.

When one non-negativity constraint binds, the bordered Hessian is 4x4:

0 993 g3 dg3

Ob_ 5 Obg ob.s

993 2L o’L 2’L
Ob_ 5 81735 0bp0b_ 5 0b 50b_ 5

g3 2°L 2°L 2°L

Obg Ob_ 50bg abg 0b.50bg
J9g3 9%L 9%L 9%L
ob.5 Ob_50b 5 Obpdb 5 8b?5

Evaluating the constraint terms, we have

0 0 0 -1
0 9%L 8%L 8%L
abf's OboOb_ 5 Ob.50b_ 5
0 8%L 8%L 8%L
Bb_ 50bg obZ 8b_50bg
-1 02L 2L 2L
b_ 50b 5 bodb 5 ob%

The second order condition is on the last two principal minors. The largest must be non-positive.

The next to last should then be non-negative.
The next-to-last principal minor is the 3x3 matrix that is the upper-lefthand corner of this matrix.

This determinant should be non-negative but is identically equal to zero because of the first row of
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zeros. This therefore provides no restrictions on the problem[]
The determinant of the last principal minor, which is the whole 4x4 matrix, must be non-positive.

Because of the three zeros in the first row, this determinant can be simplified as follows:

0 2°L 2L
ob? . 0bodb_ 5 &L %L
ov? OboOb_ 5
0-0+0-(-1)- _OL 2L =] -5
( ) O Ob_ 50bg abg 2L 2L
_ 1 82L 82L 81)7,58120 31}%

Ob_ 50b 5 ObgOb 5

2L 0L 2L 71
=_1. 5 5 - [ ] <0
b, o0 LObydb_s

Therefore we must have

2 2 2 2
8L8L>[ 0%L ] (15)

ob? . Ob2 ~ [ DbyOb_ 5
The right hand side is non-negative because it’s a square. The left hand side must then be non-negative.
With this result in hand, we can proceed to an analysis of the first order conditions. Combining the
left-hand side of Equations [IT)and [[2]and simplifying, we have
eY +e? eX e X +e”? ey
(I+eY)(I+e?)1+eX)” (A+eX)(A+e?)(1+eY)

e~ XY | o-X-Z e XY L o-Y-Z

1+e X l+e¥
o~ XY 4 o X-Z | o= X-2Y | ~X-Y-Z _ ;~X-Y | ,Y-Z | 2X-Y | ~X-Y-Z
o X-Z 4 o~ X2 _ V-2 | 2X-Y
¥ Z e Y =X 74X (16)

Equation [16|can be rearranged into two similar forms. First:

e¥ —eX =¢? (e‘X - e_Y) (17)
Second:

eX —e¥ =¢? (e‘y - e’X) (18)

In this case where the non-negativity constraint binds for the variable associated with Z, that is

b 1 there are three possibilities, Z =0, Z > 0 and Z < 0. I will take each in turn.

'In the case where it is the non-negativity constraint on either by or b_ 5 that binds, this condition does imply an extra

%L
ob? 5

constraint. When by = 0, the extra constraint is that

X <O0.

> 0,1.e. Y <0. When b_5 = 0, the extra condition is that
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1. Z =0, e = 1. Then the only values of X and Y with which both Equation |17/ and [18| are

consistent are X = Y [

2. Z>0,e? > 1. Inthis case, X and Y must be positive since they are greater than Z. Equation[17]
is consistent only with Y > X > 0, while Equation [18|is consistent with X > Y > 0. Since both

equations must hold, we have X =Y > 0.

3. Z <0,¢e? < 1. In this case, Equation[17]is consistent with X > Y >0or0 >Y > X. Equation[1§]
is consistent with Y > X >0 or 0 > X > Y. Since both equations must hold, we have either

X=Y>0or X =Y <0.

In any case, it must be that X =Y. Similar, slightly simpler proofs go through when the zero bribe is

for either of the other two legislators because of the extra condition described in Footnote ]

Proof of Proposition [2}

From the first order conditions, when X and Y are non-negative, it can be shown that the same set
of inequalities as in the proof of Proposition [I] hold.

The second order conditions when there are no non-negativity constraints binding is simply that
the 3x3 matrix of second derivatives be negative semi-definite. There are three conditions:

2

0?L 0L 0L ~ 0?L
ab(-1)* | 9b(0)2 gp (1) [ 9b(3) b (0)

2

L L 2L
9b(0)* g, (1)* | 9b(3) 9b(0)
2
8L2S0

9 (3)

The last one says that Y must be non-negative. The first and second together say that Z must be

non-negative.

-2Z

ZNote that this is the only case in which e =1, ie. = (. In the other two cases, the right hand side of [15|is

2’L
db_1 dbo
2
strictly positive so that the two second derivatives on the left hand side must be either both positive or both negative. This

means that X and Y must be either both positive or both negative.
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If we combine the requirement that Y must be non-negative combined with the inequalities cited
above, then we must have X = Y > 0. A similar logic can be used to show that we must have

X =7 > 0. Combining these two expressions leads to the desired result: X =Y =2 > 0. ]

Proof of Proposition 3}

When Vote Buyer B bribes just one legislator, two non-negativity constraints are binding and only
one first order conditions holds with equality with the Lagrange multiplier equaling zero. We can
easily solve this first order condition to find the value of the bribe. What determines which legislator
is bribed is which legislator’s ideal point distribution has the most mass near zero, as moving this

individual has the greatest impact on total probability of winning the issue. ]

Proof of Proposition

Take the following example. Let o = 0 so that the means of the ideal point distribution for the three
legislators are —2, 0 and % Let the willingness-to-pay parameters be W4 = 6 and W = 8. And let the
scale parameters for the legislators at 0 and % be 1 and 1= 1.1.

In this example, the optimal bribe offer function for Vote Buyer A is to offer nothing to the
legislators at 0 and % and a_ 1= 0.4. Vote Buyer B responds by offering nothing to the legislators at
—% and % and by = 0.21 to the legislator at zero. The final gross positions of the mean parameters for
the three legislators are, from left to right, {-0.1,-0.21,0.5}, with one legislator each being lobbied

in each direction.
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