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Abstract

Theoretical expectations regarding communication patterns between legislators and outside agents, such
as lobbyists, agency officials, or policy experts, often depend on the relationship between legislators’ and
agents’ preferences. However, legislators and nonelected outside agents evaluate the merits of policies
using distinct criteria and considerations. We develop a measurement method that flexibly estimates the
policy preferences for a class of outside agents—witnesses in committee hearings—separate from that of
legislators’ and compute their preference distance across the two dimensions. In our application to Medicare
hearings, we find that legislators in the U.S. Congress heavily condition their questioning of witnesses on
preference distance, showing that legislators tend to seek policy information from like-minded experts in
committee hearings. We do not find this result using a conventional measurement placing both actors on
one dimension. The contrast in results lends support for the construct validity of our proposed preference
measures.

Keywords: measurement; policy preferences; information; U.S. Congress; committee hearings; Medicare

Edited by: Jeff Gill

1. Introduction

Understanding the interactions between legislators and external agents is important in the scholarship
of lobbying and interbranch relations. In particular, studying communication between legislators and
unelected outside agents, such as lobbyists, experts, and agency officials, sheds light on a legislature’s
capacity to seek external policy-relevant information and helps to identify the external actors that
influence the policymaking process. In most theories of political communication and information
search, the interaction between lobbyist and legislator depends on the proximity of their preferences
regarding policies (e.g. Austen-Smith 1992; Bauer, de Sola Pool, and Dexter 1963; Calvert 1985; Hall
and Deardorff 2006; MacKuen et al. 2010; Peterson and Iyengar 2021).

An empirical test of preference dependence in communication requires a strategy for measuring
the preferences of each type of actor. Recently, several studies have developed measurement strategies
that place the preferences of legislators and outside agents on a one-dimensional common space (Abi-
Hassan et al. 2023; Barberá 2015; Battista, Peress, and Richman 2022; Bonica 2013; Crosson, Furnas, and
Lornez 2020; McKay 2008; Shor, Berry, and McCarty 2010). Legislators’ preferences tend to be defined
over the implications of a legislative action on their reelection prospects, and hence legislator preference
measures inferred from roll calls are informed by partisanship or left–right ideology (Tausanovitch and
Warshaw 2017).

Nonelected agents are not pressured by constituents, party officials, or donors, however. Instead,
policy experts often have their own goals and incentives and tend to evaluate policies in terms of
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analytical considerations regarding the placement of a trade-off along a possibility frontier, rather
than relying on ideology as a heuristic (Tetlock 1986). This in turn defines a second, expert-informed
preference dimension. In that case, an a priori assumption that reduces preferences of different groups
of political actors to a single dimension will be inappropriate (Jessee 2016).

We argue that it is necessary to allow flexibility in measuring the policy preferences of both elected
and nonelected agents when testing hypotheses about the interactions between legislators and outside
agents using observational data.1 Focusing on communication patterns in legislative hearings, we
present a new measurement method to place policy preferences on a two-dimensional common space,
one dimension for legislators and the other for the witnesses who are invited to testify. This flexibility
allows us to let the witness policy preferences to take a different slope, which we call a “rotation,” and a
different intercept, which we call a “shift,” from those of the legislators, which renders the conventional
one-dimensional common space measurements a special case of our model.

The primary advantages of our proposed measurement method are twofold. First, statistically,
our method helps to reduce measurement error that can occur when a two-dimensional space is
artificially reduced to a single dimension. For example, in an extreme case where the preference
dimensions of the outside agents and legislators are orthogonal, the one-dimensional measurement
strategy would erroneously measure agent preferences with what are essentially random numbers, while
our measurement conveys meaningful variations across agents reflected in the two-dimensional space.
Second, substantively, our method extracts additional information about the nature of the dimension
that structures policy preferences among the outside agents, which is often of interest in itself.

The scholarship on ideology and preferences has certainly benefited from the methodological
advances in single-dimensional measurements of political agents’ latent preferences, given their sim-
plicity and wide applicability. The trade-off in informational loss and potential measurement errors has
received relatively less attention, however (Jessee 2016). Our study highlights this understudied aspect
of preference measurement strategies by relaxing the single-dimensional constraint and showcases what
we might have missed under these simpler representations of the empirical world.

In our application that examines Medicare hearings, we recover a preference dimension for witnesses
that is orthogonal to legislators’ roll-call preference dimension. Medicare policy is an example of a
complex policy where expert preferences are unlikely to be rigidly constrained by a single underlying,
fixed left–right ideology dimension. Instead, policy experts understand that changes to Medicare, as
a health coverage plan, generally imply moves along a cost–quality possibility frontier. These external
experts will evaluate the merits of policy proposals and form their preferences over proposals based on
their analytical understanding of the proposal given their specific policy-relevant commitments. Using
text analysis of witnesses’ testimony, we demonstrate that the expert witnesses’ preferences at Medicare
hearings map onto a health care “cost–quality” dimension that is orthogonal to legislator preferences as
measured by legislative roll-call votes.

At the same time, the policy views of experts can matter for legislators. Even though legislators’
roll-call preferences and witnesses’ expert policy preferences are orthogonal in our hearings, one
direction of the expert policy preference space is by design closer in distance to liberals and the other
to conservatives. For example, we find that witnesses’ emphasis on health care costs is more relevant
to conservative legislators and quality is more relevant to liberals. Thus, even though witnesses have
expert-informed views, expert preferences have liberal and conservative positions, and interactions in
hearings remain political in this fundamental sense.

We show that the witness preference estimates that we recover in our flexible model have better
construct validity than preference estimates that constrain all actors’ preferences to a single dimension
in that only our unconstrained preference estimates have a clear correspondence with institutional
theories predicting preference dependence in political communication. This empirical test demonstrates

1Hypotheses regarding preference dependence have been tested in lab experimental settings where the experimenter assigns
preferences and controls the structure of communication (e.g., Battaglini et al. 2019; Peterson and Iyengar 2021), but lab and
survey experimental designs do not necessarily match the structure of communication in a real-world political institution.
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a use case and the validity of our measurement method, and it contributes to research on lobbying as it
presents the first evidence using observational data to support established theories that legislators tend
to seek information from agents whose preference is closer to theirs than those with preferences distant
from theirs (e.g., Austen-Smith 1992; Bauer et al. 1963).

2. Preferences and Information-Seeking Questions in Committee Hearings

To substantively validate our new measurement strategy and demonstrate a use case of our measure-
ment, we test hypotheses from theoretical lobbying models in the context of U.S. congressional com-
mittee hearings. In committee hearings, legislators publicly pose statements and questions regarding the
hearing topic to outside agents such as lobbyists and policy specialists, who in this context are referred to
as “witnesses,” and who typically have both preferences and expertise on the given policy topic (Esterling
2004). In general, legislators must rely on outside experts and lobbyists to subsidize their limited capacity
to understand the complexities of legislation (Ban, Park, and You 2023; Hall and Deardorff 2006).2

Committee hearings are an excellent venue to understand communication between legislators and
outside agents, for at least three reasons. First, committee hearings are a core component of the legislative
process where we can observe communication patterns of legislators. Second, U.S. congressional
committee hearings are fully transcribed while there is no written record of behind the scenes lobbying.
Third, in hearings we can observe with which witnesses members choose to engage when given
the opportunity to choose among witnesses with diverging preferences,3 while in behind the scenes
lobbying members only interact with groups to which they choose to give access.

Many theoretical frameworks of political communication suggest that communication patterns
between actors tend to be shaped by the distribution of their preferences on an issue under consid-
eration, and we expect that these theories apply to legislator–witness communication in committee
hearings. For example, economic models of strategic information transmission suggest that when
communication is costless, messages should be more informative to a receiver, and hence more valuable
for updating beliefs if the preferences of the receiver (the legislator) and sender (the witness) are closer
to each other (see Austen-Smith 1992; Crawford and Sobel 1982); in other strategic situations, such
as some costly signaling or lobbying with verification game structures, witnesses with more distant
preferences are more informative (e.g., Calvert 1985; Diermeier and Feddersen 2000). Alternatively,
an extensive psychological literature documents that individuals often engage in motivated reasoning
where they search for information that is compatible with their existing views and preferences (Peterson
and Iyengar 2021). Noninformational mechanisms may be at work as well. For example, an established
sociological framework relies on the concept of homophily indicating legislators might be attracted to
communicate with witnesses who are sociologically similar irrespective of any informational consider-
ations (Bauer et al. 1963).

While these frameworks lay out different mechanisms to explain patterns of communication in
committee hearings, what is common is they all highlight that preference distance has a role in governing
the interactions between legislators and witnesses. As we explain below, the weak, generic assumption
that communication in hearings depends in any way on preferences is the only assumption that we
need to motivate the method we propose to measure preference distance in the naturalistic setting of
committee hearings. The identification of our model does not depend on the underlying mechanism
that drives preference dependence in communication, although the revealed (estimated) direction of
dependence can help adjudicate which of the mechanisms is at work.

2Besides information-seeking, we also acknowledge that legislators sometimes pursue other goals in committee hearings
such as sending political messages or grandstanding to receive media attention due the public nature of these hearings
(Park 2017, 2021). In this paper, however, we focus on legislators’ information-seeking behavior. Nonetheless, we explicitly
incorporate legislators’ potential pursuit of these other goals below by modeling noninformation-seeking questions separately
from information-seeking questions.

3The House of Representatives has a minority witness rule (https://crsreports.congress.gov/product/pdf/RS/RS22637) that
ensures both the majority and minority party can call witnesses.
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As our primary outcome, we examine whether members of Congress condition their information-
seeking behavior on preference distance in hearing communications. To capture members’ information-
seeking behavior, we count the number of falsifiable sentences that each member directs to each witness,
which is a measure of the extent to which the member engages the witnesses in informational, epistemic
discourse (Esterling 2011). As secondary measures, we evaluate whether preference-distance matters
even when legislators express non-falsifiable opinion or ask anecdotal questions, which indicate a non-
epistemic discourse (Esterling 2007), such as when members engage in messaging behavior through
grandstanding (Park 2021).

Comparing the preference-distance test across these different question types enables us to further
analyze whether any observed preference dependence is primarily informational or noninformational.
If preferences matter for all three types of sentences, that implies that the underlying mechanism is a
sociological one because more frequent communications out of homophily would not necessarily apply
only to falsifiable questions; if they matter only for falsifiable sentences, that implies that the legislators’
information-seeking incentives are motivating the observed communication pattern.

Finally, if committee members are motivated by economic incentives for learning information,
we expect that the dependence of falsifiable questions on preference distance should be especially
apparent among witnesses that have research-based expertise, when there is stronger policy information
asymmetry between members and witnesses (Austen-Smith 1993), but should be less apparent for
nonexperts who provide less of an opportunity to update beliefs. Conversely, if committee members are
primarily motivated by psychological desires to confirm their existing beliefs, the degree of expertise
should not matter for information-seeking behavior.

3. Statistical Model

We propose a flexible model that measures witnesses’ policy preferences in order to test for preference
dependence using data from hearings. Our model requires two types of data: (1)DW-Nominate scores
to measure legislator preferences and (2) the count of legislators’ questions or statements directed to
each witnesses within a committee hearing. Optionally, our model can exploit (3) data that construct
a common space ideology measure such as survey responses or CF scores from Bonica (2013). The
common space measure can aid in describing the geometric relationship between legislator and witness
preferences.

We use these data in a statistical model to measure witnesses’ latent preferences over policy topics
for use in hypothesis tests regarding communication patterns in hearings. In our notation, Latin
letters indicate observed data and Greek letters indicate parameters. Label legislators’ policy-relevant
preferences regarding legislation as Lj and agents’ policy-relevant preferences regarding the same
legislation as ζi. Within a given hearing, each legislator (indexed by j) directs some number of each
type of question to each witness as an outside agent (indexed by i). In this context, the outcome Om

ij is
the count of sentences of type m ∈ {falsifiable,opinion,anecdotal}within the ijth member–witness dyad.
We model the dyadic count outcomes as a function of the preference distance between legislator and
agent using the equation set,

Om
ij ∼Poisson(λ̃m

ij ) (1a)

lnλ̃m
ij = λ

m
ij = β

m
0 +β

m
1 d(Lj,ζi)+β

m
2 Ri+β

m
3 d(Lj,ζi)Ri+η1ij +η2j +η3i,

Lj ∼Normal(μL
j ,σ

L) (1b)

μL
j = α0+α1ψj,

ζi ∼Normal(μζ
i ,σ

ζ) (1c)

μζ
i = (α0+α2)+(α1+α3)ψi.
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Here, each count outcome is modeled in Equation (1a) using a Poisson stochastic process with parameter
λ̃m

ij conditional on the data and normally distributed random effects to accommodate overdispersion.4

The term d(Lj,ζi) is a preference-distance function that measures the distance in preferences between
the jth committee member and the ith witness; we implement the distance function using a quadratic
distance, d(Lj,ζi) = (Lj−ζi)

2. To complete the outcome model, Ri is an observed indicator variable that
equals one if the witness, i, comes from an organization that specializes in policy research, and equals
zero otherwise. The parameter βm

1 tests the preference-distance hypothesis among witnesses that are
not from research-based organizations and βm

3 tests whether preference distance matters differently for
witnesses from research-based organizations. βm

0 and βm
2 are constants. Finally, the model includes one

random effect at the witness level (η3), one at the legislator level (η2), and one at the dyad level (η1).5
Equations (1b) and (1c) are the optional bridging equations that establish the functional relationship

between legislator preferences L and agent preferences ζ ; ψ is a bridging variable used only for
identification. Consider each of L and ζ in turn.

Congress scholars routinely take legislators’ preferences, L, as indicated by their observed roll-
call votes, and hence recovered correctly through well-established scaling procedures such as IDEAL
(Clinton, Jackman, and Rivers 2004) or DW-NOMINATE (Poole and Rosenthal 1991). Roll-call votes
indicate legislators’ office-induced or operational preferences (Burden, Caldeira, and Groseclose 2000;
Rhode 1991), preferences which summarize the full vector of relevant influences on each legislator
including party, constituency, interest group, and donor pressure along with her personal beliefs.
Therefore, it is legislators’ operational preferences measured in roll-call vote scaling that are relevant
to most institutional tests (Burden et al. 2000).

The next statistical task is to measure outside agents’ preferences in a comparable legislative policy
preference space ζ in order to establish the distance d(Lj,ζi) between legislator and agent. Since agents
are not legislators, their occupation neither requires nor enables them to vote on legislation, and so roll-
call preferences do not and indeed cannot exist for them. In addition, while legislators vote on many
bills, we typically only observe individual agents take a position on a single bill before the committee, if
they take any position at all, and often witnesses’ support or opposition is to technical provisions in the
legislation. As a result, the legislatively relevant preferences, ζ , that govern interaction in a hearing are
missing data for all outside agents.

3.1. Bridging Using Constrained Regression
To impute the missing agent preferences, one can attempt to exploit a data source that establishes a
common space ψ for legislator and agent preferences, such as their left–right ideology, and then use the
bridging functions (1b) and (1c) to map the common preference space ψ to both legislator preferences L
and agent preferences ζ (Shor et al. 2010). In the application, we use survey items and an IRT model to
measure ψ. Other possible common space scores include Bonica (2013) estimates from contribution-
giving patterns and Barberá (2015) estimates from Twitter follower data.6 If the parameters of both
bridging functions are identified, the analyst can then use the estimated parameters in the bridging
function (1c) and the common space measure ψ̂i to impute the missing agent preferences—that is, to
measure each ζi.

Since we take L as observed via roll-call scaling and take ψ as estimated using the survey items that
measure legislators’ left–right ideology, the parameters α0 and α1 in Equation (1b) are identified as in
ordinary regression and provide a mapping from the common space ideology scale ψ to the legislators’
roll-call preference space L. We follow convention and use DW-NOMINATE scores to measure L, and
hence the relationship between ψ and L is a simple linear regression.

4As Skrondal and Rabe-Hesketh (2007) and Harrison (2014) show, the dyad-level random effects we include accommodate
the added variance in overdispersed counts.

5The specific implementation of the statistical model is given in Supplementary Material (SM) Section A.4.
6We use Bonica’s CF scores to replicate our main results in SM Section A.5.
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Next, consider the bridge from the common space to agent preferences in Equation (1c). The
parameter α2 allows the agent preference dimension to have a different intercept, which we call a
“shift,” relative to the legislator mapping recovered in Equation (1b). Likewise, the parameter α3 allows
the agent preference dimension to have a different slope, which we call a “rotation.” These parameters
flexibly accommodate the preferences of legislators and agents in a two-dimensional space. In the special
case where α2 and α3 are both equal to zero, then ζ and L describe the same line, leaving only a single
dimension to describe both legislator and agent preferences as a special case. In the case where α3 =−α1
(and if the error terms in Equations (1b) and (1c) are independent), then ζ is orthogonal to both L
and to ψ; in any other case, ζ and L are correlated in two dimensions by their common relationship
with ψ. Since ζ is missing for all agents, however, the αa = [α2,α3]

′ parameters are not identified in
Equation (1c).

To solve this identification problem, the traditional bridging approach recommends using a
regression-based mapping that assumes the agents and legislators share identical parameters in the
bridging functions (e.g., as in Crosson et al. 2020). Under this approach, one imputes the missing agent
preferences by setting the unidentified parameters in Equation (1c) to zero ([α2,α3]

′ ≡ 0), and setting
σζ = σL and the implied covariance σζ,L = 0. ζ̂i can then be imputed using the point estimates from
the legislator bridging Equation (1b) ([α̂0,α̂1]

′) along with the estimates for agents’ common space
preferences (ψ̂i) and the linearity assumption for the mapping from Equation (1c).

The constrained-regression procedure thus involves three steps. First, the analyst uses legislator
data to estimate the bridging equation (1b) to infer the mapping from the common space to the roll-
call preference space. Second, the analyst uses the results of this estimation and witnesses’ common
space scores to place witnesses into the roll-call preference space. Third, the analyst uses the distance
in estimated preferences within each dyad in a hearing as a right-hand side variable in the outcome
equation.

This solution imposes the unidimensional assumption that legislator and agent preferences have an
identical functional relationship to ψ, which is the special case of identical lines. Conceptually, since
this identification strategy relies exclusively on the mapping from ψ to legislator preferences, L, the
imputation under this constraint is the counterfactual of what agents’ preferences would have been, if
they instead had been legislators.

3.2. Unconstrained Flexible Model
Of course, witnesses are not legislators, and so it is better to measure witness preferences in a separate
dimension. We offer a flexible solution to this identification problem by estimating a distance function,
which includes a random effect (ζi), on the right-hand side of a regression. We rely on that distance
function to estimate the parameter testing the relationship between the distance and the question rate.

Identification of the flexible model is straightforward and relies only on the nested structure of the
dyadic data that naturally occurs in the context of committee hearings.7 To see the identification, first
note that we include witness-level (η3), member-level (η2), and dyad-level (η1) random effects, each of
which is identified by nesting in the data.8 Second, note that the witness preference parameter ζi is also a
random effect at the witness level, and it is identified separately from η3 because it is embedded inside of
a nonlinear function.9 Finally, we set the variance of ζ in the bridging equations to equal the variance of
our observed DW-NOMINATE scores, and as a result, ζ behaves as a covariate in the outcome equation
to estimate the preference-distance parameter β1.

Unlike the constrained-regression approach, the bridging equations are not necessary for inferring
witness preferences in our flexible model. Instead, the bridging equation (1c) hierarchically models ζ as

7SM Section A.1 gives a computational proof of identification.
8In our implementation, the dyad-level random effects are identified in two ways: by the overdispersion of the count data

(Skrondal and Rabe-Hesketh 2007) and by nesting three question counts within each dyad.
9Analogous to including a covariate and its square on the right-hand side of a regression.
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a witness-level random effect using witness-level covariates, and so each of the parameters is identified
via hierarchical random effect regression, including the “shift” (α2) and “rotation” (α3) parameters.
Empirically, in both our simulations and in the application, including this witness-level equation has
virtually no effect on the estimates for witness preferences beyond increasing their precision. As a result,
the analyst can choose to estimate the model with or without the bridging equations; they are fully
optional. Substantively, estimating the shift and rotation parameters shows the geometric relationship
between the witness preference space and the common space ideology score.

While the model is theoretically identified, there are two core empirical requirements for identi-
fication. First, because we recover witness preferences as a random effect, witnesses must be nested
in repeated dyads—that is, each witness must testify before a committee with more than one member,
which is virtually always the case, for example, in the U.S. Congress. Second, preference distance must in
fact be relevant to the pattern of communication observed in committee hearings. If this condition is not
met, then the patterns of communication in committee hearings will not reveal witnesses’ preferences.

Geometrically, our approach allows the agent preference dimension ζ to rotate away from L.
We define ζ0 as constrained-regression agent preferences that are imputed from the unidimensional
constraint which sets α2 = α3 = 0 and so forces ζ and L to be the same dimension, and the flexible,
unconstrained preferences ζ1 are imputed from the flexible model. The rotation indicated by α3 can be
converted to the angle θ (measured in radians) governing the direction of the relationship through a
Cartesian coordinate space, and one can retrieve θ post-estimation via the cosine rule and the vectors
of constrained and unconstrained preferences (Binmore and Davies 2001, 18),

θ = cos−1 ⟨ζ
0,ζ1⟩

∥ζ0∥∥ζ1∥
. (2)

Setting aside any shift between the two lines, the angle θ = 0 is the parallel case; θ = π/2 is orthogonal;
and 0 < θ < π/2 is oblique.10 The constrained-regression method forces the rotation to always and often
implausibly equal the parallel case with θ ≡ 0.

4. Application to Medicare Hearings

We use our flexible model to test for the relationship between preference distance and questioning in
congressional committee hearings on the Medicare program. To select the sample, we randomly drew
29 hearings from the universe of all hearings on the Medicare program that were held between 2000
and 2003 across 12 different congressional committees and subcommittees. In all, across all of the 29
hearings, there are 67 witnesses, 87 committee members, and 669 dyads. The replication package is
Esterling and Park (2024).

To capture legislators’ speaking patterns (Om
ij ), we construct three dependent variables. We follow

Esterling’s (2007) coding rules for classifying member statements in committee hearing transcripts into
the three mutually exclusive sentence types: falsifiable, opinion, and anecdotal.11 We count the number
of each of these three types of sentences that legislators make within each legislator–witness dyad. That
is, we concatenated each legislator’s statements directed to each witness, and then counted the number
of occurrences of each type of sentence. Table 1 shows the descriptives for the 669 dyads in the sample.

Note in Table 1 that under our coding, at these hearings, members are most likely to make falsifiable
inquiries. Most members ask zero questions to most witnesses, and so these counts have low means and
high standard deviations. We accommodate this over dispersion in the count variables in the statistical
model by including dyad-level random effects (Harrison 2014; Skrondal and Rabe-Hesketh 2007).

We have two key independent variables. First, to measure legislator preferences (L), we use first
dimension DW-NOMINATE scores (Lewis et al. 2018; Poole and Rosenthal 1991) from the 108th

10An obtuse rotation is also possible. Below, we show how to optionally impose soft constraints on the model priors if there
are substantive reasons to ensure a posterior rotation does not exceed the orthogonal direction.

11See SM Section A.2 for details.
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Table 1. Member–lobbyist dyadic outcome data.

Mean SD N

Falsifiable count 1.2 3.1 669

Opinion count 0.5 1.6 669

Anecdotal count 0.4 1.7 669

Congress to measure legislators’ roll-call preferences L.12 Second, we construct an indicator for witnesses
from research-based organizations (R)which is coded as 1 for witnesses from universities, foundations,
and think tanks, and 0 otherwise.13 Under this coding, 37% of the sample is research-based.

Optionally, in case a researcher wants to use the bridging function, the common space ideology
measure for a personal ideology scale (ψ), which is the core component of the bridging equation, needs
to be estimated. For this, we administered a survey containing a battery of ideology items to the witnesses
who appeared at the hearings in the data set, and to former members of Congress, who are not in the
hearings sample. That is, we use survey responses from former members of Congress who did not attend
the sampled hearings rather than the committee members from the sampled hearings, most of whom at
the time of the data collection were current incumbents. Since former members’DW-NOMINATE scores
are in the same roll-call preference space L as the committee members in the sample, it is not necessary
to use the same legislators in the bridging component as in the outcome component of the model; it is
the same preference dimension for both. We estimate ψ via an IRT model.

Administering the survey to former members rather than current members is preferable for two
reasons. First, while in office, many members have a policy not to respond to academic surveys, and even
those who respond would likely assign staff to complete and return the survey which would introduce
measurement error in the measure of personal ideology ψ. Former members are either retirees or they
are employed where it is unlikely that staff support would fill out surveys relevant to their past legislative
work. Second, like the witnesses, former members are typically private citizens, not elected officials, and
so former members are more likely to fill out the responses based on their own, personal ideology rather
than on an office-induced preference that is conditioned by pressure from constituents, party, donors,
or groups. Measuring office-induced preferences would undermine bridging equation (1b), which is a
mapping from legislators’ personal ideology ψ to their office-induced preference L. However, here we
assume that individuals’ ideology is constant over time so that their personal ideology is the same once
they are former members as it was when they were members.

To measure the common space scale ψ, we administered the following survey items to both a set of
former members of Congress (FMC)14 and to the witnesses in the sample. These questions are validated
to measure each individual’s left–right ideology.15

12Since we focus on Medicare, we show in SM Section A.3 that restricting the scaling to include only health care roll-call
votes would yield identical results.

13Think tanks include organizations such as the Heritage Foundation, AEI, and the Urban Institute that have partisan
leanings. The model does not assume the individual witnesses share these leanings, although such leanings would be reflected
in the witnesses’ preference estimates.

14In the fall of 2005, one of the authors mailed paper surveys to 199 former members of the U.S. Congress (FMC). The survey
contained a consent cover letter and a second page containing only the five questions designed to measure personal ideology.
Among those who received surveys, 77 former members returned a completed survey (11 were returned as undeliverable)
for a 39% response rate. Among the former members, 51 were Democrats, 26 Republicans; 18 served in the Senate. The most
liberal (minimum) DW-NOMINATE score is −0.85, and the most conservative (maximum) is 0.69. This gives good coverage
of the DW-NOMINATE dimension. By comparison, in the 109th House, the most liberal member scored −0.743 and the most
conservative, 0.998, with only eight members exceeding 0.69.

15These questions come from the study Heinz et al. (1999), response sheet P, items a, d, e, i, n, each measured on a five-point
scale (strongly agree = 1 to strongly disagree = 5). In the sample, these items load on a single factor (the first eigenvalue 2.12,
the second 0.37). Only the Markets indicator loads negatively.
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Table 2. Ideology indicator descriptives for

former members and witnesses.

Mean SD N

Markets 2.9 1.3 142

Companies 2.9 1.2 139

HelpPoor 1.7 0.7 144

Access 1.7 0.8 144

Incomes 3.4 1.3 142

FMC DWNominate −0.1 0.3 77

• [Markets] The protection of consumer interests is best insured by a vigorous competition among
sellers rather than by federal government regulation on behalf of consumers.

• [Companies] There is too much power concentrated in the hands of a few large companies for the
good of the country.

• [HelpPoor] One of the most important roles of government is to help those who cannot help
themselves, such as the poor, the disadvantaged, and the unemployed.

• [Access] All Americans should have access to quality medical care regardless of ability to pay.
• [Incomes] The differences in income among occupations should be reduced.

The labels in square brackets were not included in the survey question wording.
To complete the bridging data set, we merged in the most recent DW-NOMINATE scores for each

former member, that is, the score from the Congress just prior to the member separating from the
institution.16 The descriptives of the survey responses and DW-NOMINATE scores are in Table 2. In this
rectangular dataset, we have responses to the ideology survey questions from both former members and
the witnesses, but the first-dimensionDW-NOMINATE scores are missing for every witness. We estimate
ψ via an IRT model; SM Section A.4 shows the full model and we suppress the IRT model in Equations
(1b) and (1c) to simplify the presentation.

In the outcome model, we include legislator-, witness-, and dyad-specific random effects to address
any omitted covariates at each level. The legislator-specific random effect, η2, captures the committee
member’s propensity to ask questions and make statements of all types to witnesses; a witness-specific
random effect, η3, captures the witness’s propensity to attract questions and comments from legislators;
and a dyad-specific random effect, η1, captures latent causes for the extent of the interaction between a
legislator and a witness, such as if something a witness says leads to additional questions from a member.
Furthermore, η1 also accounts for overdispersion that comes from added variance in the count data
(Skrondal and Rabe-Hesketh 2007).

We estimate both the single equation “constrained-regression” model and our flexible model using
Bayesian MCMC estimation with uninformative priors.17 The constrained-regression approach esti-
mates the bridging model and the outcomes model separately and so the outcome equations do not
update the preferences of agents, yielding agent preference estimates ζ0 that are derived under the
assumption that legislator and agent preferences are constrained to a single dimension. The flexible
model estimates both models simultaneously so that they jointly inform the posterior distribution over
each ζ1. More details about our statistical model and estimation are in SM Section A.4.

16In SM Section A.5, we provide an analysis on how personal ideology measured from the survey is related to
DW-NOMINATE scores.

17The repository (Esterling and Park 2024) provides software to implement the analyses using MultiBUGS (Goudie et al.
2020), JAGS (Plummer 2024), and Stan (Stan Development Team 2024); the results reported in the paper are from MultiBUGS.
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5. Results

Here, we summarize the main findings. We first discuss the results that use the constrained-regression
approach that restricts agent and legislator preferences to a single dimension, that is, relying on
the point estimates of ζ̂0 to test the preference-distance hypothesis. We then discuss results from
our proposed flexible model that relaxes this constraint and uses instead the posterior distribution
preference estimates ζ̂1 from the flexible model. In SM Section A.5, we report results across all model
specifications, and Widely Applicable Information Criterion (WAIC) values, which is a measure of the
ability of the model to make out of sample predictions (Vehtari, Gelman, and Gabry 2017), and several
posterior predictive checks.

5.1. Results from the Constrained-Regression Model
In the constrained-regression measurement strategy, agent preferences on the left-hand side of Equation
(1c) are imputed using ψ and the bridging parameters estimated in Equation (1b), and by setting
α2 = α3 = 0. Overall, the results across the specifications show that under this measurement strategy,
communication patterns in hearings do not seem to depend on preferences, for all three types of
questions. This seems to imply that committee members do not condition their interactions on distance
in the preference space, where “distance” is with respect to the constrained-regression estimates for agent
preferences ζ̂0.

We present the results of the constrained-regression strategy in Figure 1 (setting the random effects
to their sample means). In this figure, the columns correspond to falsifiable, opinion, and anecdotal
questions, respectively, and the rows correspond to witnesses who represent research-focused (top)
and nonresearch (bottom) organizations. The dark line in each frame indicates the conditional point
estimate for each subgroup and each outcome, and the light shaded areas indicate 95% conditional
credibility intervals. Note that when placing the unidimensional constraint on preferences, the analyst
would need to conclude that expectations of preference dependence under each of the economic,
psychological, and sociological frameworks for political communication are false—that is, using this
method, there appears to be no significant relationship between preference distance and the count of
any of the three types of sentences, for each type of witness.

5.2. Results from the Flexible Model
The flexible model permits a shift and rotation of the witness preference space ζ1 away from the legislator
roll-call preference space L. In this model, the coefficients testing the preference-distance hypotheses are
large and statistically significant. In addition, the WAIC statistics show lower values compared to the
constrained-regression models, indicating the added complexity from the unconstrained parameters
improves expected out of sample prediction (Vehtari et al. 2017).

First, consider the relationship between the estimated witness preferences from the flexible model,
which yields unconstrained estimates for the preferences ζ1, and those estimated for the constrained-
regression case ζ0. Figure 2 plots the relationship. In this figure, each circle represents a witness; the blue
dots indicate witnesses who come from Democrat constituency groups, the red from Republican (see
SM Section A.5 for coding rules). The size of the circle is proportional to the variance of the posterior
preference estimate. As Figure 2 demonstrates, the rotation is virtually orthogonal (θ = π

2.47 ), in direct
contrast to the assumption motivating the constrained-regression approach that the two preference
spaces are unidimensional. If the true agent preference space is orthogonal to legislators’ roll-call
preference space, then imposing the unidimensional constraint is clearly inappropriate, and the result
is similar to “measuring” agents’ preferences using the equivalent of a random number generator. Note
as well, though, that the (red dot) agents we coded as in the Republican constituency tend to locate in
the top-right quadrant, that is, on the conservative sides of both dimensions, which shows the relative
orientation of both scales is correct.

SM Section A.5 shows that the precision of the imputed agent preferences are higher in the flexible
model relative to the constrained model, and posterior predictive checks of the outcome data lend strong
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Figure 1. Relationship between preference distance and count outcomes, using the constrained-regression approach, indicating a lack

of construct validity under the unidimensional assumption. Confidence bands indicate 95% conditional credible intervals. Ndyads =

669,Nwitnesses = 67,Nmembers = 87.

support to the flexible model. Further, the SM results show that the flexible model has better goodness
of fit to the outcomes as well as lower WAIC scores for each of the three count outcomes compared to
the constrained model.

To contrast the two estimation approaches, Figure 3 shows the results of the outcome equation
parameter estimates for the flexible model, and is the same setup as Figure 1. Here, one can see that, in
contrast to the results in Figure 1, there is a clear negative relationship between preference distance and
the number of sentences a witness attracts in the committee hearings.18 The most obvious and striking

18The SM reports the full posterior distributions of each parameter, for each model, showing the statistical difference
between estimated parameters.

D
ow

nl
oa

de
d 

fr
om

 h
tt

ps
://

w
w

w
.c

am
br

id
ge

.o
rg

/c
or

e.
 IP

 a
dd

re
ss

: 1
8.

11
9.

10
3.

13
, o

n 
11

 M
ay

 2
02

5 
at

 0
4:

59
:0

6,
 s

ub
je

ct
 to

 th
e 

Ca
m

br
id

ge
 C

or
e 

te
rm

s 
of

 u
se

, a
va

ila
bl

e 
at

 h
tt

ps
://

w
w

w
.c

am
br

id
ge

.o
rg

/c
or

e/
te

rm
s.

 h
tt

ps
://

do
i.o

rg
/1

0.
10

17
/p

an
.2

02
4.

6

https://www.cambridge.org/core
https://www.cambridge.org/core/terms
https://doi.org/10.1017/pan.2024.6


Political Analysis 487

Figure 2. The relationship between agents’ constrained-regression preference estimates ζ0 and unconstrained, flexible model

preference estimates ζ1. Blue dots indicate that witness is classified as in the Democratic party constituency, and red dots Republican.

Note that the estimated rotation is almost fully orthogonal.

result is that committee members condition falsifiable and opinion questions on preference distance,
although especially so for falsifiable statements.

Recall that there are competing reasons that preferences might matter within the hearing. First,
members might simply have a sociological aversion to interacting with witnesses who are dissimilar
(Bauer et al. 1963). This is a common phenomenon in social interactions since people are typically more
comfortable interacting with those who share similar attitudes and traits. Second, members might tend
to direct questions to witnesses whose statements are most informative in sense of economic models
of strategic information transmission or psychological information search. There is some suggestive
evidence from comparisons across the frames of Figure 3 that the members are engaging in information-
seeking in the hearings.19 First, note that members are more responsive to preference distance for
falsifiable sentences than they are for opinion sentences, and that is true for both types of groups. This
pattern is consistent with information search, but not with homophily. These latter contrasts serve as
a type of placebo test of information theory, showing the preferences matter most for falsifiable and
epistemic discourse at the hearings.

Second, note that members condition their falsifiable sentences on the type of organization, which
is consistent with economic information-seeking behavior for updating beliefs rather than the psycho-
logical perspective of information confirmation. There is a greater informational asymmetry between
legislators and witnesses from research organizations who have relatively high policy expertise, and this
asymmetry should not matter if members are only seeking confirmation of their prior beliefs.

19These results are only suggestive since the count process means for non-falsifiable questions is low, and so the estimates
have relatively low power. We estimate a comparison model (results not reported) where we combine opinion and anecdotal
questions into a single count and we get similar results.
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Figure 3. Relationship between preference distance and count outcomes, using the flexible model estimates, indicating good construct

validity in contrast to the constrained results of the previous figure. Confidence bands indicate 95% conditional credible intervals.

Ndyads = 669,Nwitnesses = 67,Nmembers = 87.

5.3. Shift and Rotation Parameters
Optionally, the analyst can use common space preference measures to recover the shift and rotation
parameters in Equation (1c), estimating the single model to learn the geometric relationship between
the roll-call space and the witness preference space. SM Section A.5 shows that the estimates for α1 and
α3 are of nearly identical magnitude but of opposite signs, showing that the rotation is nearly orthogonal,
matching the post-estimation procedure results we report in Figure 2 comparing the constrained and
flexible estimates using the cosine rule.

Note that the common space measure ψ only serves to identify the bridging equation. We use a scale
based on an IRT model and validated survey items, but one can use any common space score for this
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purpose. In SM Section A.5, we report the results of a replication for Figures 1 and 3, but using the
CF scores of Bonica (2013) in place of our survey items to measure the ideological common space ψ.
The results replicate exactly, except with slightly higher uncertainty estimates given that we use Bonica’s
point estimates to substitute for the IRT-derived common space scores that we use in the main model,
and the point estimates include added measurement error. This shows one can use off-the-shelf CF
scores in place of a survey to recover the rotation and shift in witness preferences using our approach.
The SM also demonstrates, however, that using the CF scores directly as preference measures leads to
null results identical to Figure 1, which is also no surprise given these are unidimensional preference
measures.

5.4. Describing the Posterior Preference Dimension
Since the witness preference dimension that we recover is orthogonal to their personal ideology, it
is important to understand the scale and why it makes substantive sense for the witnesses’ policy
preferences to be structured in this way.20 In general, as Tetlock (1986) notes, policy experts tend to view
policies through an analytical lens, rather than through ideology as a heurisitic; policy experts are more
likely to understand the real-world impacts of policy interventions as well as the trade-offs involved and
so condition their preferences on this knowledge. To give an example, on the topic of managed care, the
witnesses that were the most extreme on each side of the estimated witness preference dimension ζ̂1

were both academics. The witness closest to liberals was a professor of public health who testified about
the importance of providing better coverage through the Medicare+Choice program. The one closest
to conservatives was a professor of health economics who testified about the need to harness market
incentives in managed care to promote cost savings.

That left–right ideology does not structure witnesses’ preferences over a complex policy such as
Medicare should therefore be no surprise. The nature of the dimension that underlies witnesses’ policy
preferences over Medicare policy is of substantive interest, and our approach is able to identify this

ca
re requir

provid

beneficiari

servic

hc
fa

choic practic

diseas
medic

patient

drug
cost

tim
e

percent

m
em

be
r

plan

administr

price
processsy

st
em

pr
iv

at

use

re
gu

la
to

ri

im
pr

ov

prescript

can

need

carrier

qu
al

iti

of
fic

report

paperwork

solut

re
vi

ew

new

small

support
also

program

regul

ef
fe

ct

will

busi

mani

number

in
fo

rm

act

benefit

compani

cost
coverag

diseas dr
ug

employe

area
program

plan

care

re
qu

ir

pricepremium

patient

ad
ju

st

beneficiari

provid

retire

ef
fe

ct

ho
m

e

increas

medic

w
ill

product

market

ge
og

ra
ph

bio

result

research

benefit

high

compani

de
ve

lo
p

time

ne
w

can

contribut

percent
fee

less

w
or

k

use

data

addit

differ

im
pr

ov

payment

pr
ud

en
ti

be
lie

v

in
su

r

popul

(a) Closer to Liberals (b) Closer to Conservatives

Figure 4. Content of the Witness Preference Dimension. Word clouds for agents spatially closer to liberal legislators are on the left,

and closer to conservative legislators on the right. Text analysis procedures described in SM Section A.6.

20In SM Section A.5, we rule out possible alternative descriptions of the scale, such as if the scale had measured only policy
expertise or topical interests.

D
ow

nl
oa

de
d 

fr
om

 h
tt

ps
://

w
w

w
.c

am
br

id
ge

.o
rg

/c
or

e.
 IP

 a
dd

re
ss

: 1
8.

11
9.

10
3.

13
, o

n 
11

 M
ay

 2
02

5 
at

 0
4:

59
:0

6,
 s

ub
je

ct
 to

 th
e 

Ca
m

br
id

ge
 C

or
e 

te
rm

s 
of

 u
se

, a
va

ila
bl

e 
at

 h
tt

ps
://

w
w

w
.c

am
br

id
ge

.o
rg

/c
or

e/
te

rm
s.

 h
tt

ps
://

do
i.o

rg
/1

0.
10

17
/p

an
.2

02
4.

6

https://www.cambridge.org/core
https://www.cambridge.org/core/terms
https://doi.org/10.1017/pan.2024.6


490 Kevin M. Esterling and Ju Yeon Park

preference dimension. We use text analysis to systematically understand the content of the witness
preference dimension. To do this, we conduct a word frequency analysis of the written testimony21

separately for witnesses who have a high preference score ζ1 and those with a low preference score,
stratified by topic.22 The resulting word clouds are in Figure 4. Notice that the witnesses that are in
closer proximity to conservatives focus more on costs, premiums, and coverage, and those closer to
liberals focus more on care, plan requirements, and beneficiaries.

6. Discussion and Conclusion

Much of the institutions literature posits that “preferences” matter for political communication. How-
ever, this literature has not sufficiently conceptualized the kinds of preferences that matter in a given
political context. Here, we proposed that while legislators’ policy preferences are driven by their personal
left–right ideology and office-specific incentives, witnesses’ policy preferences may reflect their expert-
informed policy commitments based on an analytical understanding of policy tradeoffs, such as the
quality/cost tradeoff in health care, and are not informed by an ideology heuristic. Thus, when the
political interaction of statistical interest is between elected legislators and nonelected outside agents,
in the general case, the analyst must construct and measure two separate preference dimensions, and
must then identify the functional correspondence between these two dimensions that reflects the actual
relationship that occurred between agent and legislator.

Our solution to recover agent preferences makes use of information revealed by legislators’ behavior
within the contextually situated interaction of a committee hearing. We demonstrate how to estimate
agents’ preferences using a flexible model that takes witnesses’ preferences as a random effect. Our
flexible model allows the recovered witness preference dimension to shift and rotate relative to the
legislative roll-call preference space. Our application shows, for the first time using observational data,
that committee members in the U.S. Congress communicate more frequently with witnesses who are
closer in preference space in a manner that is consistent with economic models of uncertainty reduction
and belief updating. We note, however, that it remains an open question if committee members use
these interactions in committee hearings to update beliefs, or alternatively these interactions reflect
staff preparation prior to the meeting.

We find that legislators’ roll-call preferences and witnesses’ policy preferences are orthogonal, but this
does not necessarily mean that experts are somehow apolitical when they testify before committees.
Instead, witnesses have substantive commitments to the technical aspects of policies, such as their
relative priorities over underlying policy trade-offs. For example, in health care, quality and costs are
trade-offs—increased quality leads to higher costs, and vice versa. In our application, we found that
witnesses who emphasize quality of care were closer to liberal committee members, and those who
emphasize costs were closer to conservative members. But witnesses’ preferences over quality and costs
does not correspond to their personal left–right ideology—indeed, both liberals and conservatives
would prefer higher quality at lower cost. Bridging methods that ignore this contrast in the nature of the
preferences that witnesses and legislators hold over policies will not be able to explain their interactions
well.

The fundamental problem of recovering the preferences of outside agents applies to nearly all
legislatures, and indeed much cross-institutional research, in any application where the researcher seeks
to model the interaction between actors that come from different institutions (Jessee 2016). We show
that outside agent preferences can be recovered from text data publicly available at hearings. The flexible
simultaneous equation method thus should generalize to other institutional interactions and can be used
to explore hypotheses about communication in other settings in future research.

21We stemmed, removed stop words, and removed common words such as Medicare, physician, and plan (see SM Section
A.6 for more detail on the text analysis).

22We use Congressional Research Service topic classifications to assign hearings to topics. We must stratify by topic because,
while the dimension is not confounded by topic, the word distributions will by necessity be topic-specific.
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