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The coordinated behavior of members of a state delegation to the U.S. Senate can
provide constituents in a state greater representation in Congress. In spite of this
potentially improved level of representation through coordination, popular and scholarly accounts of the U.S. Senate often feature senators from the same state at odds
with one another on a variety of policy issues. In this research, we investigate competing expectations regarding the frequency (across topics) of collaborations between
members of a state delegation to the Senate. We then test our expectations using
patterns in bill cosponsorship in the 103rd-110th U.S. Senate. We find that senators from the same state work together often on the development of legislation, and
that this coordinated activity is consistent across a variety of bill topics across many
sessions of Congressional activity. Notably, same-state status is an even stronger
predictor of support via cosponsorship than is same-party status, raising possible
avenues of breaking through partisan gridlock.
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1 Introduction
In 1999, shortly after the announcement of his first retirement from the U.S. Senate, Frank
Lautenberg (D-NJ) was involved in a widely reported confrontation with fellow Democrat and
New Jersey Senator Robert Torricelli. Focused on Torricelli’s close relationship with Republican New Jersey Governor Christine Todd Whitman, the disagreement at a Democratic caucus
meeting eventually devolved into threats and expletives.1 Over the course of their joint service
in the Senate, the New Jersey delegation of Torricelli and Lautenberg feuded over a number
of perceived slights.2 Despite what was obviously an acrimonious relationship, the 106th U.S.
Senate saw Torricelli cosponsor eighteen of the thirty-four Lautenberg-sponsored bills receiving
any cosponsors at all, by far the highest rate of support by any of Lautenberg’s colleagues.
Their collaboration extended beyond measures pertinent to New Jersey. For instance, Torricelli
cosponsored Lautenberg’s Justice for Victims of Terrorism Act and The Stop Gun Trafficking
Act, both of which were national policy issues. Their apparent dislike for one another was
regularly overcome by an apparent desire to coordinate their efforts on legislation.
Such relationships are hardly limited to those sharing party affiliation. Another same-state
duo, Senators Al D’Amato (R-NY) and Daniel Patrick Moynihan (D-NY) harbored strong partisan and policy differences, but according to D’Amato, on legislation related to the overall health
of the state of New York, “I’d say on 90 percent of those issues you find us working together.” 3
In spite of strong partisan differences, personal dislike, and different approaches to legislating,
senators from the same state often coordinate their legislative activities and work together to
pass new policies. As we will see, this goes far beyond a few famous anecdotal examples; it
represents a persistent wide-spread phenomenon. In what follows, we consider and evaluate
competing hypotheses regarding the degree to which members of a state’s Senate delegation to
the U.S. Congress will collaborate together on legislation. Senators may feel the need to craft
distinct portfolios of legislative activity, and thus, may in general eschew opportunities to work
too closely together (Schiller 2000). Alternatively, the fact that senators from the same state
1

Details
of
the
confrontation
can
be
found
at:
http://blogs.rollcall.com/wgdb/
lautenberg-remembered-as-unflinching-political-foe/.
2
Further details on their feud can be found at http://articles.philly.com/1999-03-04/news/
25512649-1-frank-r-lautenberg-senate-seat-caucus
3
Quote take from: http://www.nytimes.com/books/98/10/04/specials/moynihan-pair.html
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never face one another in elections suggests that they may attempt to maximize their opportunities to claim credit for legislative successes, which would encourage senators from the same
state to collaborate frequently on legislation.
Employing cosponsorship data on bills from the 103rd through the 110th U.S. Senates (19932008), topic codings from the Policy Agendas Project, and a multilevel model capable of adequately handling the interdependent nature of cosponsorship choices, we find consistent empirical
support for the notion that collaboration between U.S. senators from the same state is common
across a wide array of policy topics and especially so for sets of bills addressing issues most likely
to have local and regional implications. Thus, our evidence seems to indicate that legislators
from the same state recognize the negotiating advantages of collaboration and choose to work
together to represent their states.
Research into Senate delegations has tended to focus on the causes and consequences of
split Senate delegations where one member of the delegation is a Republican and the other a
Democrat. Alesina, Fiorina, and Rosenthal (1991), Fiorina (1992), and Brunell and Grofman
(1998) maintain that split Senate delegations from a single state are a function of long-term
re-alignment forces at work in the electorate. Because the collective representation of the state
is responding to these long-term forces, they argue that the fortunes of same-state senators
are fundamentally linked. Jung, Kenney, and Lott (1994), Segura and Nicholson (1995), and
Butler and Butler (2006) offer competing explanations, asserting that each Senate election is
independent of its counterpart. The logic here is that as some subconstituency in a state is
successful in winning representation and reaping the rewards of that representation, the marginal
benefits of winning a second election diminish quickly, thus making the effective constituencies of
the two Senate elections rather different and potentially countervailing. Scholarly interest in the
possible interdependence of senatorial elections is motivated by the fact that two senators share
a single, overlapping constituency, and yet this overlapping constituency produces inconsistent
electoral and representative results.4
4

Throughout our research, we refer to shared constituencies intending to imply the general constituency a
senator represents. Of course, legislative studies has long known that senators and legislators more generally
may think about constituencies in other ways, like a primary election constituency or a personal constituency
(Fenno, 1978; Bishin, 2009). These independent subconstituencies are what drive some scholars to expect
independence in senatorial elections. Completely independent senatorial elections in turn would suggest that
senators are typically neither partners nor rivals, and the effects of coming from a same state on senatorial
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U.S. senators are members of multi-member legislative districts. While multi-member districts are relatively rare in U.S. legislatures, a large literature exists on the influence of shared
constituency on subsequent legislative behavior in the states. For example, Richardson, Russell,
and Cooper (2004) and Bertelli and Richardson (2008) note that the Arizona House, which
uses multi-member districts, is more ideologically polarized than the Arizona Senate, which uses
single-member districts. Snyder and Ueda (2007) note that standard cost-benefit logic implies
that legislators from multi-member districts have incentives to free ride on the efforts of other
legislators from their districts. Given that constituents rarely know precisely who to credit for
outcomes, legislators from the same district have limited incentives to work together to achieve
goals. Snyder and Ueda also point out, however that the potential for increased effectiveness
through coordinated behavior provides a competing incentive to free-riding and may in turn
actually generate collaboration by legislators who share constituents. By acting as a team, legislators from a multi-member district can wield larger power within the chamber than they could
by acting as rivals. Finally, Kirkland (2012) notes that members of the North Carolina House
were more likely to collaborate on legislation when they represented the same constituents and
that those same legislators limit their collaboration once their constituencies are divided.
In the next section of our paper, we lay out the competing arguments regarding Senate delegations and their propensity to coordinate their activities. Following that, we provide an exploratory analysis of the 108th U.S Senate (2003-04), and illustrate just how prominent shared
state is in accounting for cosponsorship patterns in the Senate. We then introduce a novel
approach to modeling cosponsorship networks using mixed effects (i.e. via multilevel models)
that allows us to simultaneously capture much of the interdependence underlying cosponsorship choices and the cross-bill heterogeneity among cosponsorship decisions. Finally, we use our
modeling technique to analyze patterns of cosponsorship across sixteen years of Senate activity
and offer our conclusions.

collaboration would be null.
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2 Coordination and Competition in Senate Delegations
The collective representation by Senate delegations on behalf of citizens in a state is a crucial
part of the representative relationship between citizens and Congress. The coordinated behavior
of Senate delegations has the potential to strengthen policy representation for citizens in a state.
Coordination within Senate delegations (i.e., senator-pairs) provides states with a stronger voice
in distributive politics, and ensures that citizens of a state have a unified voice in Senate decisions
over a host of national policy matters. Antagonistic behavior within senatorial delegations
weakens a state’s position within the negotiating environment of the Senate providing contrary
and competing voices for a state’s citizens on issues decided in the Senate. Thus, understanding
when and why pairs of senators work together or compete with one another is a critical element
in understanding citizen representation in Congress.
One prominent view of coordination and competition in Senate delegations is advanced by
Schiller (2000). Schiller argues that a need to craft distinct electoral identities and demonstrate
unique legislative successes means that senators from the same state typically operate as rivals.
That is, senators from the same state avoid introducing legislation on similar topics, are covered
by the media for different issue interests, and engage in distinct, non-overlapping credit claiming
during elections. Individual senators have little to gain by assisting in the legislative effort of
their co-delegation member. Instead, senators pour their legislative efforts into securing the
success of legislation that distinguishes them from their delegation partner. While Schiller notes
that state Senate delegations may coordinate their behavior on some state-specific legislation,
her account emphasizes intra-state competition. Senators see their delegation partners as rivals
for the loyalty and allegiance of voters at home, and have no desire to provide an opportunity
for their delegation partners to free-ride on their own legislative efforts. According to this
perspective, we might expect members of a state Senate delegation to coordinate their efforts
only rarely and then solely on legislation pertaining directly to their state, but be unlikely to
coordinate their efforts on broad, national legislation.
This dominant characterization certainly does not imply that senators from the same state
never coordinate their efforts. After all, each senator in a delegation stands to gain electoral
security by assisting their home state in securing distributive benefits from Congress. On more
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broadly focused national legislation, however, co-delegation partners crafting distinct electoral
identities have little incentive to coordinate their efforts and little incentive to assist their partners in achieving legislative success. In fact, if senators from the same state are intentionally
attempting to distinguish their legislative accomplishments from one another, we should expect
a negative relationship between legislators being a part of the same state delegation and overlap
in their legislative efforts. This rivalry should make senators from the same state less likely
to coordinate their efforts (e.g., through cosponsorship) than random pairs of senators in the
chamber. This implies that senators from the same state should often cosponsor bills together
on local focused, state-specific legislation, but should be unlikely to cosponsor bills together on
broad, national legislation, and should be less likely to cosponsor bills on national policy than
pairs of senators from different states.5
This view of senators as rivals during a legislative session implies that legislators may reap
some electoral benefit from their competition with one another. Senators craft non-overlapping
legislative portfolios in order distinguish themselves from their delegation partners in order to
win votes. However, thanks to their staggered elections, senators never actually face one another
in elections. The degree to which delegation partners are actually competing with one another,
as would be necessary for them to be rivals, is unclear. Instead, we might think of senators
as legislators from multi-member districts with irregular elections. Senators represent the same
constituents, but never actually face off in electoral competition. Snyder and Ueda (2007)
and Kirkland (2012) point out that the negotiating advantages of coordinated behavior provide
legislators from multi-member districts with strong incentives to work together. Because citizens
rarely understand who to credit for policy representation (Lupia and McCubbins 1998), both
legislators can credibly claim credit for each other’s policy successes. Indeed, because senators
from the same state never compete with one another in elections thanks to the Senate’s staggered
elections, the collective Senate delegation has a powerful electoral incentive to optimize the policy
successes of both legislators as much as possible. This will create the largest aggregate policy
representation for the delegation’s home state, and maximize the credit claiming opportunities
5

We are implicitly assuming that when legislators cosponsor bills, they are doing so in order to increase the odds
that bills will be successful in the Senate. That is, we are assuming that cosponsorship is a demonstration
of support for a piece of legislation. While there remain competing explanations for cosponsorship behaviors,
there is a great deal of work suggesting that cosponsorship is a signal of support for a bill. See Kessler and
Krehbiel (1996), Kirkland (2011), and Bernhard and Sulkin (2013) for examples.
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for both senators.6
As an example, because Chuck Grassley (R-IA) and Tom Harkin (D-IA) never had to face one
another in an election during their thirty-year shared tenure in the Senate (1985-2005), Iowans
would likely have remained unaware of whom to credit for policy successes. Harkin might plausibly have claimed credit for both his own and Grassley’s successes with little fear of reprisal
whenever cosponsoring Grassley’s measures, while Grassley might do the same with Harkin’s
bills. If both senators’ interests are to have the maximal number of credit claiming opportunities during elections, then it is in their interests to ensure that each accrues as many policy
successes as is possible. This is best accomplished through their collaboration and cooperation
on legislation. To the extent that reciprocity is self-perpetuating (with one senator’s frequent
cosponsorship of another’s proposals rewarded by frequent cosponsorship in the other direction),
same-state partners are the most obvious place for such relationships to be cultivated. Indeed,
if a major disincentive to cosponsorship is the risk that some aspect of a bill will turn out to
be highly controversial and potential fodder for the campaign of a future opponent (Highton
and Rocca 2005, Rocca and Gordon 2010), a risk-averse senator will be inclined to hesitate in
signaling his or her early approval in the absence of thorough knowledge of the bill’s content
and implications. But what better judge of a bill’s potential to backfire with voters than the
sponsorship of someone who must face the very same voters? Presumably, the bill’s sponsor
is the most knowledgeable senator on the content of the bill itself and would be careful not to
include elements likely to provoke the wrath of his or her constituents. Surely, then, one of the
safest acts of cosponsorship a senator can commit is that of supporting a bill proposed by his or
her delegation partner. Thus, according to this perspective, we might expect members of state
Senate delegations to coordinate their efforts on legislation regardless of the focus of legislation.
This maximizes an individual senator’s opportunities for credit claiming while minimizing the
risks of position taking. Competition between senators in a state delegation requires that citizens understand which member of a delegation to credit for policy successes, and that legislators
not be interested in maximizing their opportunities to claim credit during elections.7
6

Chen (2010) demonstrates that collaboration between legislators with overlapping constituencies increases the
ability of those collaborators to secure pork barrel spending for their districts. Further, there is ample evidence
that securing pork barrel for one’s constituents leads to electoral success (Bickers and Stein, 1996; Alvarez
and Saving, 1997).
7
This perspective assumes that legislators wish to claim credit for their counterparts’ legislation, which may not

7

None of this is to suggest that locally targeted legislative proposals won’t be especially appealing opportunities for collaboration. Certainly bills of particular relevance to a legislator’s
own constituents provide that legislator with a concrete opportunity to claim credit, and are
likely to be especially valuable in that regard (Grimmer 2013). Putting these expectations together, then, senators from the same state should have a higher probability of cosponsoring all
types of legislation than legislators from different states, and will have the highest probability
of cosponsoring bills together on distributive legislation. Thus, we wish to determine whether
same state senators behave more as allies or rivals by examining their cosponsorship behavior
across a wide variety of bill types.8
Ultimately then, we are left with competing hypotheses. In one view, senators see their
delegation counterparts as potential rivals, and as such, should rarely coordinate their behavior
with that of their counterpart. From this perspective, we should expect that senators from the
same state will at most cosponsor one another on distributive, state-specific legislation and may
not even do that much if they wish to lay sole claim to distributive benefits. Alternatively,
we might think that senators recognize that coordinated efforts place them in a better position
to accrue policy successes in the Senate and that because they never face one another in an
election, they are free to claim credit for each others’ policy successes without repercussions.
The appeal of relatively low-risk credit claiming paired with an expectation of reciprocity is likely
to make this a natural choice of formal collaboration. In this view, we should expect senators
from the same state to coordinate their activities often, and to cosponsor one another’s bills
frequently regardless of the topic of legislation. To evaluate the frequency of Senate delegations’
coordinated legislative activity, our next two sections examine patterns in the cosponsorship of
legislation by senators across several sessions of the U.S. Senate.
always be the case. It is unlikely that Bill Nelson (D-FL) wishes to claim credit for many of Marco Rubio’s
(R-FL) successes in the Senate, unless those successes bring distributive benefits back to the state of FLorida.
However, in this example, the rivalry between the senators is based on their partisan differences and not the
fact that they are part of the same state delegation. We should not expect Nelson and Rubio to oppose one
another any more than we would any other pair of Democratic and Republican senators, and indeed, may
expect them to coordinate their behaviors slightly more than other cross-partisan pairs thanks to their shared
constituency.
8
Again, throughout our hypothesis development we have couched our discussion of senatorial collaboration or
competition in terms of senators’ efforts to secure support from a common set of constituents. If instead, senators have independent constituencies, then same-state senators should be no more or less likely to collaborate
than a pair of randomly drawn senators (whose constituencies are independent of one another because they
come from different states). Thus, the very thing that makes senators more likely or more likely to compete
is their overlapping general election constituency.
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3 Exploratory Analysis
Before moving on to a broad analysis of multiple sessions of Congress, we first provide an in
depth exploration of all bills and amendments proposed by members of the U.S. Senate during the
2003–2004 (108th) session that attracted at least one but no more than ninety-eight cosponsors.9
(For convenience, we refer simply to these as bills, but unless otherwise noted, we mean the term
to include bills and amendments, but not non-binding resolutions.) For each of these 2166 bills,
the sponsor and all co-sponsors have been recorded, yielding ninety-nine dyadic observations per
bill, or 214,434 observations in total. We also collected information about individual senators and
their relations. The main data on proposed legislation during the 108th Congress is maintained
in the Thomas database of the Library of Congress, and were compiled and cleaned by Fowler
(2006a). These include sponsorship and cosponsorship information, committees of jurisdiction,
and legislative outcomes.
Cosponsorship is at least in part a relational act, an expression of support by a legislator for
the proposal of a colleague, and patterns in cosponsorship may be thought of as characterizing
a social network linking members of Congress (MCs). Cosponsorship patterns, though, are
somewhat distinct when represented as a network in that legislators connect to one another
indirectly through bills, creating what is generally referred to as a “two-mode” or bipartite
network in which analysis can focus on either type of entity (bills or MCs). The most common
approach to a two-mode network, in which the relations of interest are primarily on one mode
(here, the relationships among legislators), is to “collapse” the network and restrict attention
to the implicit network among these individuals. For example, one may count a legislator as
extending a tie to another if at least one bill sponsored by the latter has been cosponsored by the
former, or if some particular frequency of activity has been met. Why is it so common to throw
away all the information contained in the other type of entity (here, bills)? As complicated
as the dependence structures arising in a typical one-mode network tend to be, the additional
complications in bipartite networks typically make modeling and inference trickier still. In
particular, visualization of two-mode networks tends to be difficult and can hide the patterns
9

The choice of the 108th Senate is a convenient place to begin, as no mid-session death or retirement complicates
analysis; there are exactly one hundred senators who act as sponsors and cosponsors throughout this period
from beginning of 2003 through the end of 2004.
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of greatest interest. Thus, it is always a good idea in such cases to consider a collapsed version
of the underlying network, at least as an exploratory step. With this in mind, we begin by
representing the patterns of cosponsorship by aggregating all acts of cosponsorship for each of
the 9900 directed dyads and collecting them in an adjacency matrix, from which we may generate
visualizations of the associated network.
Creating such an adjacency matrix P requires some care, as the act of aggregation introduces
a potentially serious measurement problem. We may think of individual acts of cosponsorship
as being generated by a non-observable propensity of support manifesting itself only through
such acts. Each element Pij should indicate the propensity of senator i to cosponsor legislation
proposed by senator j. In related work on co-authorship and scientific collaboration networks,
it is common to set Pij = 1 if i and j have ever collaborated and zero otherwise (Newman,
2001a). This all or nothing approach works reasonably well for sparse networks (i.e. ones with
relatively few connections), but not for the U.S. Congress, especially the Senate, where the web
of relations is far denser than in other collaboration networks (67% of the 9900 ordered pairs
of senators exhibited at least one instance of the cosponsor-to-sponsor relation). On the other
hand, a simple count of how many times i cosponsors j may also be inappropriate, since it
exaggerates the support enjoyed by senators who sponsor a great deal of legislation. Instead,
we first consider nj , the number of bills sponsored by j, as the number of opportunities for each
other senator to show support for senator j. We next note that the more cosponsors appearing
on any particular bill, the less informative any individual act of cosponsorship is. To take this
into account, Fowler (2006a) adopts a measure employed by Newman (2001a,b) in his study of
scientific coauthorship. Each act of cosponsorship is scored fractionally, in inverse proportion to
the number of cosponsors on the bill. The resulting measure may still exaggerate ties to senators
sponsoring a great deal of legislation; we thus adapt it slightly, dividing Newman and Fowler’s
weighted raw score by the total possible score any colleague of j could accrue if appearing as
cosponsor on all of j 0 s bills.
Specifically, taking the lowest level observation to be Yij(k) = 1 if senator i cosponsors senator
j’s k th bill, and 0 otherwise, we let cj(k) = the number of cosponsors on senator j 0 s k th bill.
Then the relative weighted propensity to cosponsor of i for j shall be defined as:
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nj
X
Yij(k)

W P Cij =

k=1
nj

cj(k)

X 1
cj(k)

=

Raw Partial Credit (i → j)
Maximum Possible Raw Partial Credit (j)

(1)

k=1

The denominator represents the total raw score possible if i were to appear as cosponsor on
every single piece of legislation proposed by j.
Most visualizations of social networks work with dichotomous ties, i.e., treat all extant ties
alike. To visualize our weighted network, we dichotomize, including only ties above a threshold
strength t. To make this less arbitrary, we take “snapshots” as we raise t, noting which sorts of
relationships seem to persist as weaker connections are removed. The choice of threshold determines what sort of picture we get, from extremely dense at t = 0 to completely disconnected
when t is large. In Figure 1, nodes are placed by “spring embedding,” so that nodes sharing many
neighbors tend to be near one another (Borgatti et al., 2002). Three likely drivers of cosponsorship patterns become apparent in distinct visualizations. These include one entirely unsurprising
factor (party), one factor (same-state status) that is the principal covariate of our theory and
seems even stronger than may have been anticipated, and one factor (committee leadership
pairs) that is a less obvious but potentially strong cross-party predictor of cosponsorship.
In Figure 1, with the threshold set to 0.02, the approximate mean of all W P Cij —so that a
tie is only visible if its weight is above average—cosponsorship by party dominates the visible
pattern. Notice that Zell Miller, the conservative southern Democrat is situated far to one
side, deep in Republican territory, and that the New England Republicans widely recognized
as most liberal at the time, Chafee (RI), Collins (ME), and Snowe (ME) are surrounded by
Democrats. Other Republicans—Coleman (MN), Voinovich (OH), Bennett (UT), Lugar (IN),
and Specter (PA)—hover along the periphery of the cloud of Democrats. Arlen Specter changed
his affiliation to Democrat just a few years later, in 2009, and Lincoln Chafee left the party in
2007, supported Barack Obama’s candidacy in 2008 and spoke as an independent at the 2012
Democratic presidential convention, before finally registering as a Democrat in 2013. Neither
defection is that surprising given their locations in this network. Finally, note that the density
of the network is also clearly greater within the Democratic neighborhood of the network, as
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Figure 1: Weighted Propensity to Cosponsor (Threshold = 0.02) (This figure and Figure 2,
were made with Netdraw, from the software suite Ucinet Borgatti et al. (2002).) Labels are of the form name-party-state. Arrowheads indicate the direction of support.
Democrats appear as circles, Republicans as squares; the independent former Republican Jeffords is represented by a triangle.
the proliferation of edges darken the neighborhood around Senators Clinton (NY), Kennedy
(MA), and Harkin (IA), three highly active liberal senators considered by many colleagues to
be bridging figures on bipartisan initiatives.
In order to further explore potential drivers of cosponsorship, we raise the threshold for the
visual display of ties to 0.25. Thus, the remaining connections in the graph are stronger than
those eliminated from the party-based graphic. To display regional patterns, we place nodes for
the senators roughly according to the spatial layout of the states they represent on the map. In
Figure 2, same-state pairs abound, with little remaining of the purely partisan clustering seen at
lower thresholds. Other than the state links, there is not much by way of regional alignment at
this level. In other words, when we move to a higher threshold for “counting” cosponsorship as
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Figure 2: Weighted Propensity to Cosponsor (Threshold = 0.25), placed as the states they represent appear on the U.S. map (same shapes by party as in Figure 1)
symbolizing a connection, same-state connections persist while same-party connections become
far less prominent.
We do, however, see a number of seemingly random cross-party ties stretched across the map.
It turns out that these transcontinental streaks are far from haphazard. An interesting committee
based pattern underlies these extremely strong, cross-state, cross-party ties. In fact, thirteen are
directed ties from the ranking minority member (RMM) to the Chair of a committee. (Just two
of thirteen are reciprocated: the sometimes independent-minded McCain (R-AZ) to Hollings
(D-SC), leaders of the Committee on Commerce, Science and Transportation; and Domenici (RNM) to Bingaman (D-NM), the only same-state pair of committee leaders, for the Committee
on Energy and Natural Resources). Given that there are only a handful of pairs with this
relationship, the pattern is easily lost in the tangled web of most visualizations, but in hindsight,
it should not be shocking that these are among the very strongest cosponsorship ties in the
Senate. One of the most meaningful cues that can be emitted on a piece of legislation is that it has
bipartisan support in the committee of jurisdiction. One of the best ways to signal such support is
through sponsorship of the committee leadership from both parties. Since Senate rules preclude
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more than one sponsor for a bill, the committee leader from the majority can be expected to
be the official sponsor, while the ranking member of the minority cosponsors. Furthermore,
one may surmise that the cosponsorship of the remainder of the committee members may be
somewhat superfluous as a signal to the chamber, as a majority will obviously have supported
the bill for it to reach the Senate floor and the bipartisanship will have been signaled by the
RMM’s cosponsorship role.
While the pattern of support among pairs of committee leaders is a strong one, it is relevant only in cases where a committee chair happens to have sponsored a bill. On the other
hand, state-based support is possible on each and every bill; whoever sponsors a measure, we
may contemplate the probability that this individual’s delegation counterpart will cosponsor.
Indeed, without conditioning on other covariates, this propensity is quite strong indeed. Among
the hundred senators of the 108th Congress, sixty-one attract their greatest level of support
(measured in weighted propensity to cosponsor) in their same-state partner. Fifty-seven of one
hundred express the greatest degree of support, again in WPC, for their counterpart.
Having observed, within a single session of Congress, that senators from the same state are
among the most likely senators to have strong cosponsorship ties to one another, we next move
on to a more systematic analysis of our competing hypotheses that this same-state propensity to
cosponsor is either a general phenomenon or is restricted to legislation focused on the delegation’s
home state. Testing this hypothesis, however, requires that we incorporate information about
the bills into our model of cosponsorship choices. So far, the scholarship on cosponsorship that
has managed to incorporate both bill-level and individual-level variance has done so through
differential weighting schemes, as in Fowler (2006a) and our own exploratory analysis above.
The multilevel model we introduce, on the other hand, provides both additional flexibility and
imposes fewer assumptions on the data than a weighting scheme. Whereas a weighting scheme
developed by researchers and then imposed on the data assumes that the scholars properly
understand how the actors in a network weight their acts, a model that incorporates bill-level
variance allows scholars to evaluate the varying import of such actions empirically rather than
assume they were correctly understood a priori. Such a model would also allow scholars to incorporate both bill-level and relational literatures into a single framework. It is to the construction
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of such a model that we now turn our attention.

4 A Multilevel Model of Acts of Cosponsorship
We next introduce a model to handle both relational interdependence and bill-level heterogeneity in order to examine whether cosponsorship between senators from the same state is
conditional on the topics of bills or, alternatively, if these pairs act consistently as allies supporting one another’s legislative agendas. We wish to test whether the propensity of senators
from the same state to cosponsor each other’s bills exists regardless of bill topic or whether
the tendency toward intra-state collaboration suggested in the exploratory phase is driven by
a subset of policy areas. To do so requires that we treat cosponsorship of distinct bills as
separate acts rather than simply counting up or otherwise aggregating the various instances
of collaboration within pairs. We fit our model to data from each of eight separate sessions,
spanning sixteen years, to examine whether apparent patterns persist across different combinations of party leadership in the Senate and White House (covering the entire Clinton and G.W.
Bush administrations—1993–2009). We begin by addressing the critical step of accounting for
interdependence in relational data.
Most analyses that have treated cosponsorship behavior patterns as constituting a social
network (or providing clues about an underlying support network) have counted incidents of
cosponsorship from each i to j and taken these counts, or some function of them, as indication
of tie strength, as we did in our exploratory analysis (Burkett, 1997; Faust and Skvoretz, 2002;
Fowler, 2006a,b). However, the implicit assumption that the probability pij(k) of one senator
cosponsoring legislation by another is constant over bills (i.e. pij(k) = pij , ∀k) may be a bit too
strong, as we next explain.
The particular type of network structure encountered here is nearly identical to that encountered in what are known as affiliation networks. Classic examples include socialites connected to
one another via the gatherings they have attended (as in analysis of the “Southern Women” data
of Davis et al. (1941)), business people via shared Boards of Directors (Robins and Alexander,
2004), or legislators via shared committees (Porter et al., 2005). In this arrangement, all links
among actors are indirect in the sense that they are operationalized via links to a different type
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of entity (celebrations, boards, committees, etc.) Defined precisely, such networks correspond to
bipartite graphs, consisting of two distinct sets of nodes (vertices), with each entity appearing in
one or the other set, and a set of ties (edges) connecting pairs of these nodes, one from each set.
In the current research, the two sets of nodes represent senators and bills.We wish to consider
a directed bipartite graph, in which cosponsors are connected to sponsors via bills and that the
propensity to have a cosponsorship connection in this network is likely to be conditional on the
nature of the legislation under consideration.
Once we accept the importance of context, cosponsorship data appear not as measurements
of persistent ties, but rather as fleeting acts linking individuals at particular moments. The
observations consist of individual instances of support for bills and (indirectly) for sponsors. If
we treat the unobserved construct of interest (propensity to support) as measurable via independently drawn instances (opportunities to cosponsor), then simple counts would turn out to
be sufficient statistics for the associated parameters. Allowing for sender and receiver effects
(respectively the tendency for certain MCs cosponsor many bills and for certain MCs to draw
many cosponsors to their sponsored bills) does not require us to leave the neat world of unipartite network representation. However, once the heterogeneous nature of the bills themselves is
taken into account, we are called upon to explicitly model the inter-MC connections as mediated
by legislative proposals. For certain research questions, one may be able to convincingly argue
for ignoring the bill-level heterogeneity. Our line of inquiry, in which we investigate whether
intrastate Senator collaboration is confined to certain types of legislation or is instead observed
across diverse topics, denies us this luxury.
Our exploration of the data in the previous section suggests possible elements to include
in specifying a model; but no less important is what this exercise demonstrates in terms of
the richness of the data set. In particular, the data visualization approach allows us to examine the relationship of interest, between senators, though at the cost of oversimplifying the
data-generating process. The weighting scheme incorporated at the exploratory stage (WPC )
represented an attempt to mitigate the damage done by treating the network as unipartite. At
the modeling stage, we need to directly incorporate bill-level information. Since we wish to learn
whether the apparent tendency of senators from the same state to cosponsor one another’s bills
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only applies, for example, to bills concerned with agriculture or transportation, we must model
observations at the bill-level in addition to the dyad-level.
Our basic strategy is to employ a multilevel (mixed effects) logistic model, including carefully
selected random intercepts in order to approximately take into account key sources of network
dependence. To see why a multilevel model may adequately handle the data structure at hand,
one should consider the nature of the dependence structure. The standard example for multilevel
(hierarchical) modeling comes from educational testing (Raudenbush and Bryk, 2002), and finds
a rough analogue in the cosponsorship data. Just as a student may take a number of distinct
exams, with all test scores grouped by student, so are there a number of opportunities for the
link from Senator i to j to manifest itself. Just as students are clustered hierarchically in schools
nested in districts, each instance of cosponsorship (or lack thereof), Yij(k) , belongs to a dyad
{(i, j), (j, i)}. And as students may have an instructor and an exam grader drawn from the
same teacher pool, but taking on different roles depending on the observation, each case in our
data set has cross-classified effects from cosponsor and sponsor, drawn from the same pool of
senators.
To the extent that we fail to address the various types of clustering of observations inherent
in the data structure, inferences will go wrong in two main ways: first, the degrees of freedom
will be vastly overestimated, yielding estimated standard errors that are far too small10 and,
second, estimates may be biased. The greatest advantage of multilevel modeling for us is that,
by acknowledging major sources of the dependence structure, we are able to essentially take
weighted regressions based on the amount of variance at each level of clustering. This “partial
pooling” (Gelman and Hill, 2007) improves the accuracy of our estimates, as well as giving
much more realistic standard errors than we would by simply ignoring the structure and pooling
results.
We specify the model is as follows. Letting Yij(k) equal one if legislator i cosponsors legislator
j’s kth bill or amendment, and zero otherwise, then:

10

This is not only due to the obvious lack of independence among observations on common dyads, but among
those with common sender, receiver, and higher order interaction.
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logodds Yij(k) = µ + expansivenessi + popularityj + collaboration(ij)
+ β1 SameP artyij + β2 SameStateij + β3 SameP artyij ∗ SameStateij
+ τ 0 Tij(k) + γ 0 SameP artyij Tij(k) + δ 0 SameStateij Tij(k) + ij(k) ,
(2)

where random effects expansivenessi and popularityj capture the potential cosponsor’s tendency to cosponsor many bills and the sponsor’s tendency to attract cosponsors, respectively,
while collaboration(ij) is a dyad-specific random effect for idiosyncratic tendencies associated
with all opportunities at collaboration for the particular pair, regardless of direction (i.e. whether
senator i or j is the sponsor). These three random effects, summed together with µ, a global fixed
effect related to the overall unconditional probability of cosponsorship, yield a varying intercept
for the model. SameP arty(ij) and SameState(ij) are indicators of whether the pair of senators
share a common political party or state, and their product is included in order to assess possible
synergy between these two important predictors. The three corresponding coefficients are considered fixed, along with three vectors – τ , γ, δ – each with nineteen components corresponding
to all but one Policy Agendas topic and a miscellaneous category (Jones and Baumgartner, 2005;
Baumgartner and Jones, 1991).11 Tij(k) is a vector of topic dummy variables, all of which are
equal to zero except for the topic corresponding to j’s kth proposed bill, which is set to one.
(For bills in the Law, Crime, and Family category, all components equal zero.) Finally, ij(k)
captures the remaining random disturbance associated with an individual observation Yij(k) and
presumed independent of all other random effects and observed random variables included in
the model.12
The actor-specific random effects are assumed to be distributed as
11

The topics are: Macroeconomics; Civil Rights, Minority Issues, and Civil Liberties; Health; Agriculture;
Labor, Employment, and Immigration; Education; Environment; Energy; Transportation; Social Welfare;
Community Development and Housing Issues; Banking, Finance, and Domestic Commerce; Defense; Space
Science, Technology and Communications; Foreign Trade; International Affairs and Foreign Aid; Government
Operations; and Public Lands and Water Management. The final category Law, Crime, and Family is left
out as a baseline topic.
12
The data used here were originally collected by E. Scott Adler and John Wilkerson, Congressional Bills Project:
(1993-2009), NSF 00880066 and 00880061. The views expressed are those of the authors and not the National
Science Foundation. See Adler and Wilkerson (2013) for more details.
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and thus we do not assume actor effects to be uncorrelated, since (for example) sender and
receiver effects may well be correlated for the same actor — senators’ relative sponsoring activity
may covary with their level of cosponsorship activity. Beyond this, all expected values of random
effect products are assumed zero. As is common in multi-level modeling, we assume Gaussian
distributions for the varying intercepts.
To test our hypotheses regarding the nature of state Senate delegation’s internal collaboration, we use the model and assumptions above, for every bill (no amendments or resolutions)
introduced in the 103rd through the 110th U.S Senates, estimating each session separately. For
every bill introduced, there are typically 99 observations of the dependent variable (one for each
Senator who is not listed as the primary sponsor of the bill), coded 1 if Senator i cosponsored
the bill.13
We anticipate that if certain types of proposed legislation account for much or all of the apparently prevalent intra-delegation cosponsorship activity observed in our exploratory analysis,
these should be bills with obvious local or regional consequences that may well trump partisan
concerns. The topic codes should allow some insight into this. For example, the Policy Agendas
Project distinguishes between macroeconomic issues and agricultural issues. Of course, these
topic codes were not designed to differentiate local from national issues on particular bills and
are not ideal for this task. Even if we took on the enormous task of hand-coding all bills specifically on whether they pertain to state or regional concerns, this would be a highly subjective
task with no inherently valid measure. In fact, a major reason that legislators look to cues such
as cosponsorship and the votes of relevant committee members is because it can be quite difficult
to detect the subtle implications for However, while there are certainly macroeconomic bills of
special interest within specific states, and agricultural bills of nationwide significance, we expect
a greater tendency toward state and regional relevance in the case of the latter. For that matter,

13

If a senator served nearly all of a term, that senator was treated as the senator of record. If a retirement or
death cut short a term by more than three months, the senator and any possible replacement were dropped
from consideration.
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certain topics would seem to lend themselves far more to broad ideological battle lines (e.g., bills
receiving the Social Welfare or Labor, Employment, and Immigration codes) than others.
Based on our motivating research questions, we will be most interested to learn what we can
about β2 + δ[t] and β2 + β3 + δ[t] for each topic t, where δ[t] indicates the tth component of
δ. The first quantity represents the predicted boost in log odds of cosponsoring by topic if the
potential cosponsor is from the same state as the sponsor of a bill, given they are in different
parties, all else equal. The second represents the same predicted boost given the pair are of the
same party. In the next section, we shall examine estimates of these quantities in each of eight
sessions being studied, and consider the implications for predicted probabilities of cosponsorship,
given the empirical distributions of covariates.

5 Results and Discussion
In examining the results, one notices a striking consistency across the eight sessions under
study. With few exceptions (e.g. foreign trade bills), the marginal effects on the log odds of
cosponsorship estimated for the model specified in the previous section (see Equation 2) vary
surprisingly little over the sixteen years of Senate activity and rarely much between consecutive
sessions. Figures 3 through 6 provide confidence intervals for and estimated marginal effects
of being from the same state on the log odds of cosponsorship by topic area. The estimated
parameters are the β2 + δ[t] for each of the Policy Agendas main topics, and β2 by itself, corresponding to the baseline topic (Law, Crime and Family). The standard errors are approximated
using the estimated variance-covariance matrix.
For economy of space, estimates are displayed two sessions (four years) at a time. Most of
the estimated log odds coefficients are estimated between 1 and 2, corresponding to an increase
in odds of cosponsorship by a factor likely somewhere between 2 and 7 and in some cases even
higher. That is, for bills on a majority of topics (law, crime and family issues; macroeconomics;
civil rights, minority issues, and civil liberties; health; labor and employment; education; social
welfare; community development and housing issues; banking, finance, and domestic commerce;
defense; space, science, technology and communications; international affairs and foreign aid), a
potential cosponsor being from the same state as a bill’s sponsor is associated with an estimated
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expected increase of between 100% and 600% in odds of cosponsorship, all else equal. (The
odds of cosponsorship by a senator on any one bill are quite low to begin with, so for example
if odds would have been 100 to 1 against cosponsorship by a particular senator not representing
the same state as a bill’s sponsor, an increase of 600% means were they from the same state
translates into odds of 100 to 7 against cosponsorship.) Several of the remaining topics tend to
be associated with even greater increased odds of same-state collaboration. For bills identified as
belonging to one of six major topics (government operations, agriculture, environment, energy,
transportation, and foreign trade), marginal log odds coefficients are estimated between 2 and
3 or even as much as 4 in some years, corresponding to multiplying odds of cosponsorship
by a factor of between 7 and around 30. Additionally, the same-state effects for housing and
development bills fall in this elevated range for several of the sessions. In all but two of these
seven topic areas, one can easily imagine state and regional implications of relevant legislation.
In the case of the least obviously localized topic (government operations), it turns out that bills
falling in this category include ones dealing with intergovernmental relations (for example, state
implementation of federal block grants, federal vs. state claims to offshore resources, and state
and local roles in economic development), so a greater than usual tendency toward same-state
counterpart support should not come as a great surprise. The estimated same-state marginal
effect for foreign trade bills exhibits the greatest variation from session to session, standing
in contrast to the others, which rarely are statistically distinguishable from session to session.
Finally, we see that the same-state boost is off the charts for bills dealing with public lands and
water, with odds increasing by factors of between 50 and 150 (i.e. odds as much as 150 times
greater than they would otherwise have been).
The interpretation of odds factors can vary radically depending on the baseline probability.
For example, a low probability event, say 0.01, has odds of around 0.01 of occurring, so that a
multiplicative increase by a factor of five will yield odds of .05, or probability equal to 0.052. On
the other hand, an event occurring with probability 0.40 has odds 0.67, so multiplying this by a
factor of five yields odds of 3.33 or a probability of 0.77. Thus to get a better sense of how the
odds increases predicted by the model should be understood in the context of cosponsorship, we
graph the predicted probabilities for several of the topics in Figures 7 through 9. This also allows
us to compare the boost in probability of cosponsorship associated with two senators being from
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Figure 3: Marginal Effect of Senators’ Same State Membership on the Log-Odds of a Dyadic
Cosponsorship Connection Across Policy Types (103rd and 104th Senates).
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Figure 4: Marginal Effect of Senators’ Same State Membership on the Log-Odds of a Dyadic
Cosponsorship Connection Across Policy Types (105th and 106th Senates).

22

4

5

107th Marginal Effects
108th Marginal Effects
95% Confidence Intervals

●

3

●

●
●

2

●
●

●

●

1

●

●

●

●
●

●

●

●

●
●

1

●

0

Marginal Effects of Senators being from Same State

●

2
7
20
54
148
Multiplicative Change in Odds of Cosponsorship

6

403

The Marginal Effect of Senators being from the
Same State on the Probability of Cosponsorship
Between Them across Bill Topics in the 107th and 108th Senate

Law, Crime
and Family

Civil Rights

Macroeconomics

Labor and Employment
Health

Education

Banking and
Science and
Public Lands
Social Welfare
Commerce
Technology
Government Operations
and Water
Housing and
Development
Defense
International Affairs
Agriculture
Environment

Energy

Foreign Trade
Transportation

Bill Topics

Figure 5: Marginal Effect of Senators’ Same State Membership on the Log-Odds of a Dyadic
Cosponsorship Connection Across Policy Types (107th and 108th Senates).
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Figure 6: Marginal Effect of Senators’ Same State Membership on the Log-Odds of a Dyadic
Cosponsorship Connection Across Policy Types (109th and 110th Senates).
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the same state with that of being from the same party. Though most acts of cosponsorship
are intra-party, there are of course far more same-party dyads than same-state dyads (4950 vs.
just 50), so it is not especially intuitive to ask whether being from the same state or from the
same party is a “stronger" predictor of cosponsorship. Examination of predicted probability plots
reveals an enormous and statistically distinguishable difference in magnitude between same-party
and same-state effects.
In analyzing differences in predicted probability for logit models, it is typical to set covariates
to their mean or median; since these modeled conditional probabilities depend on the covariate
values, this provides a sense of the typical predicted probability rather than the distribution of
predicted probabilities across the observed distribution of covariates. We find it more informative see what the model predicts in the case of actual cases from the data set. In creating 95%
confidence intervals, we incorporate this extra source of variation in the following manner: we
sample coefficient vectors from a multivariate normal distribution with hyperparameters based
on the observed variance-covariance matrix and then, on each draw, we sample an observation
(a particular bill and a particular potential cosponsor) and calculate the predicted probability of
cosponsorship in each of four possible conditions (different parties/different states, different parties/same state, same party/different states, same party/same state). The resulting confidence
intervals capture predictions based on plausible sets of covariate values, automatically weighted
according to their prevalence.
Predicted probabilities are estimated with great precision for observations on inter-state pairs,
unsurprisingly since there are so many observations on these. Regardless of topic or values
on other covariates, the predicted probability of cosponsorship is very low in cases where the
potential cosponsor is neither of the same party nor representing the same state as the bill’s
sponsor. As will be clear in all the included examples (as well as those not included), the
predicted probability of cosponsorship in such cases tends to estimated at somewhere between
0.01 and 0.04, with few exceptions. In most cases, if the potential cosponsor belongs to the
same party as the sponsor (but not the same state), there is a modest boost in the propensity
to offer support. Typically, the predicted probabilities in such cases are in the neighborhood
of between 0.02 and 0.07. For bills pertaining to a handful of topics (including macroeconomic
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policy; housing and development; labor, immigration, and employment; civil rights, minority
issues, and civil liberties), the additional probability of support predicted in the case of a sameparty (but not same-state) pair may be more pronounced, jumping up to as much as 0.10.
These topics are among the most ideologically charged, so the predictive power of shared party
affiliation makes sense.
Looking at the predicted probabilities when pairs are from the same state but not the same
party, the boost in collaboration is quite a bit larger than the other way around. Despite
estimation being far less precise, the difference is stark in most cases. Even in areas that would
seem to be governed more by ideology than state and regional motivation, senators from the
same state serve as major allies for one another. Exceptions include bills on civil rights and
liberties, minority issues, labor, immigration, and employment, as well as macroeconomic bills
from 1993 to 2002 (with a jump in intrastate collaboration from 2003 to 2008) and education
bills from 1997 to 2004. Otherwise, the predicted probabilities of cosponsorship when from the
same state but different parties tends to range from around 0.10 to 0.20 for the more partisan
areas of legislation, and even higher than 0.20 for the areas that are more local and regional
in nature. Agricultural and environmental bills consistently achieve between 0.20 and 0.40,
while public lands and water management have predicted probabilities reaching into the 0.40–
0.60 range. That is, when a bill gets proposed that deals with land and/or water, the model
predicts around a 50% chance that the sponsor’s same-state counterpart will publicly endorse
the proposal, despite belonging to another party! In fact, being from the same party as well
as the same state seems to lend little discernible additional predictive power over simply being
from the same state in such cases.
Thus, across a host of policy topics some of which are likely to be locally or regionally focused
and others of which are much more national in orientation, cosponsorship between same-state
senators has a higher probability of occurrence than cosponsorship between senators from different states. This would seem to provide support for the notion that the coordinated activities
of Senate delegations reach across bill topics and occur on a variety of policy types.
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Figure 7: The Predicted Probability of Dyadic Cosponsorship on Education Bills By Dyad Type.
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Figure 9: The Predicted Probability of Dyadic Cosponsorship on Public Lands and Water Management Bills By Dyad Type.
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6 Conclusions
In this research, we have presented competing arguments regarding the coordinated activity
of state Senate delegations. In one view, members of state Senate delegations function largely as
rivals attempting to craft distinct electoral identities. This suggests that members of state Senate delegations should rarely collaborate on legislation and engage in non-overlapping position
taking and credit claiming. Alternatively, members of state Senate delegations may recognize
the potential benefits of coordinated activity, and thus, may be likely to collaborate on legislation frequently. Our empirical evidence largely supports the expectation that state Senate
delegations frequently collaborate on legislation. Using multilevel modeling to capture both the
inter-actor interdependence in cosponsorship and the heterogeneity in cosponsorship across bill
types, our results demonstrate that across many sessions of the U.S. Senate on a variety of bill
topics, senators from the same state are significantly more likely to form dyadic cosponsorship
connections than are senators from different states.
While our results consistently suggest that same-state senators are more likely to sponsor
one another’s legislation than other pairs of Senators (supporting a collaborative rather than
competitive relationship), this relationship is strongest for what we might think of as distributive,
locally-focused legislation. Bills focused on public lands, agriculture, and transportation are
where we observe the strongest patterns of same-state collaboration. While we see same-state
collaboration on national legislation like macro-economic bills or banking and commerce bills,
there is less same-state collaboration on these bills than in subject areas typically associated with
more locally-focused legislation. Thus, we do seem to have some support for both a competitive
and cooperative view of the collaborative relationship between same-state Senators. While we
would suggest that the ubiquity of collaboration across subject areas by same-state pairs is
more supportive of a cooperative environment, scholars who think of same-state Senators as
rivals can point to the fact that much of this collaboration is on legislation that is typically local
in orientation.
It is also important to note that we have focused on the cosponsorship activities of senators,
which is only one form of collaborative relationship. We would encourage future scholars to
consider these dynamics in other legislative activities in which senators participate like press
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events (Desmarais et al., 2015), Dear Colleague letters (Craig, 2016), and mentions in constituent
newsletters (Cormack, 2016).
Our results have implications for both the study of legislative politics and the representation
of state interests in the Senate. By coordinating their activities across bill types, state Senate
delegation members provide their constituents with a uniform voice in the Senate and generate
stronger representation for those constituents in the legislature. This coordinated activity should
also provide members of state Senate delegations with more opportunities for credit claiming
during elections with little fear of reprisal from other delegation members. Our results also
demonstrate that legislators from the same state, but of different political parties also have an
elevated probability of building cosponsorship connections. This suggests that the more limited
party polarization of the U.S. Senate relative to the House may be a result of the staggered
elections of the Senate. Because senators from the same state never face one another in elections,
they have less reason to compete with one another in the chamber, and thus, are freer to engage
in bipartisan collaboration.
In addition to the empirical results of our model, we have also demonstrated how legislative
scholars can leverage multilevel models to study interdependent processes like cosponsorship. By
using varying intercepts to capture sender, receiver, and reciprocity effects multilevel models can
account for many of the typical structures of interdependence in social networks. Additionally,
the flexibility of multilevel models allows for analyst to examine how these processes might
vary across different modes of a bipartite network. For example, our model could be easily
extended to examine whether reciprocity in cosponsorship varies across bill types or legislative
sessions. Future scholars would do well to leverage this flexibility to simultaneously capture
interdependence effects in networks while testing more traditional dyadic theories of legislative
behavior.
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Supplemental Online Appendix A - Full Model Results
Because our models for each Senate are so large, we focused on graphical presentations of
results in the main body of the paper. In the interests of clarity, this supplemental appendix
provides the full numerical results from our model of dyadic Senate cosponsorship across each
session we examine. Because of the model’s size, we have broken down the numerical results
into three tables. Table 1 presents the coefficients on the constituents parts from our models
along with the variance in the random effects and model fit statistics. These results include
the same state and same party dummy variables along with the bill topic indicators from the
Congressional Bills Project. Table 2 presents the coefficients from the interaction of the same
state dummy variable with each of the bill topic indicators. Table 3 presents the coefficients
from the interaction of the same party dummy variable with each of the bill topic indicators.
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36
0.56
0.42
0.81

-4.15 (.12)
0.98 (.30)
1.07 (.09)
0.29 (.21)
0.33 (.12)
0.14 (.14)
0.34 (.10)
0.02 (.12)
0.62 (.11)
-0.51 (.16)
0.04 (.11)
-0.11 (.14)
-0.34 (.20)
0.75 (.09)
0.13 (.11)
0.83 (.13)
0.59 (.12)
0.68 (.09)
0.55 (.11)
-0.36 (.10)
0.38 (.11)
0.59 (.11)

103rd Senate

0.57
0.44
0.72

-4.55 (.12)
1.62 (.30)
1.28 (.10)
-0.25 (.22)
0.01 (.15)
1.01 (.13)
1.02 (.10)
0.23 (.13)
0.35 (.17)
-0.20 (.17)
0.42 (.12)
-0.74 (.20)
-0.17 (.25)
0.69 (.11)
0.44 (.13)
0.28 (.20)
1.31 (.12)
0.70 (.10)
0.36 (.14)
-0.33 (.12)
-0.06 (.13)
0.53 (.14)

104th Senate

0.60
0.40
0.65

-4.30 (.11)
1.32 (.28)
1.20 (.08)
0.07 (.22)
0.20 (.11)
0.60 (.12)
1.06 (.08)
-0.07 (.11)
0.04 (.12)
0.26 (.13)
0.51 (.10)
0.64 (.12)
1.08 (.12)
0,25 (.10)
0.92 (.10)
0.61 (.11)
0.52 (.12)
0.05 (.09)
0.57 (.11)
-0.44 (.11)
0.09 (.11)
-0.97 (.12)

105th Senate

0.49
0.44
0.60

-3.92 (.10)
1.51 (.24)
1.13 (.07)
-0.19 (.18)
-0.50 (.12)
-0.03 (.12)
0.76 (.07)
0.07 (.09)
-0.08 (.09)
0.12 (.10)
0.34 (.08)
0.54 (.10)
1.12 (.10)
-0.15 (.09)
0.32 (.10)
0.38 (.09)
0.36 (.10)
0.84 (.07)
0.28 (.10)
-0.47 (.08)
0.06 (.10)
-0.53 (.11)

106th Senate

0.49
0.50
0.59

-3.54 (.10)
1.48 (.25)
0.70 (.07)
0.08 (.20)
-0.38 (.10)
-0.47 (.14)
0.49 (.06)
-0.22 (.08)
-0.39 (.09)
-0.46 (.10)
0.05 (.08)
-0.03 (.11)
-0.31 (.12)
-0.26 (.08)
0.24 (.08)
0.08 (.11)
0.67 (.08)
-0.12 (.07)
-0.06 (.09)
-0.92 (.08)
-0.14 (.09)
-1.63 (.11)

107th Senate

0.48
0.56
0.65

-3.55 (.10)
1.73 (.24)
0.92 (.06)
-0.36 (.20)
0.04 (.08)
0.14 (.11)
0.45 (.06)
-0.14 (.08)
-0.48 (.09)
-0.56 (.11)
-0.58 (.11)
0.27 (.09)
-0.14 (.12)
-0.32 (.08)
-0.25 (.07)
0.28 (.08)
0.47 (.08)
0.28 (.06)
0.12 (.10)
-0.95 (.08)
-0.36 (.10)
-0.18 (.10)

108th Senate

0.54
0.53
0.67

-3.98 (.11)
1.77 (.27)
1.36 (.08)
-0.54 (.20)
-0.33 (.11)
0.50 (.11)
0.81 (.07)
0.00 (.10)
0.27 (.09)
-0.40 (.10)
-0.02 (.09)
0.16 (.11)
0.23 (.12)
-0.09 (.09)
0.39 (.08)
0.75 (.10)
0.71 (.09)
0.81 (.08)
0.37 (.11)
-1.09 (.09)
0.26 (.10)
-1.86 (.10)

109th Senate

0.52
0.51
0.58

-3.48 (.09)
1.94 (.24)
0.88 (.06)
-0.28 (.19)
-0.01 (.08)
-0.13 (.11)
0.36 (.06)
-0.47 (.08)
-0.53 (.08)
-0.43 (.08)
-0.24 (.08)
0.52 (.09)
-0.15 (.10)
-0.58 (.07)
-0.26 (.07)
0.02 (.09)
0.16 (.08)
0.32 (.06)
-0.57 (.11)
-0.47 (.08)
-0.93 (.07)
-0.53 (.12)

110th Senate

Cell entries report coefficients from multilevel logistic regression predicting the probability of sponsor-cosponsor pair on bills for the 103rd-110th U.S. Senate. *
p-value < 0.05

σdyad
σcosponsor
σsponsor

Intercept
Same State Dummy
Same Party Dummy
Same State X Same Party
Macroeconomic Bill
Civil Rights Bill
Health Bill
Labor, Immigration, Employment Bill
Education Bills
Energy Bills
Environment Bills
Social Welfare Bills
Housing and Development Bills
Banking and Commerce Bills
Defense Bills
Science and Technology Bills
International Affairs Bills
Government Operations Bills
Agricultural Bills
Public Lands and Water Bills
Transportation Bills
Foreign Trade Bills

Coefficients

Table 1: Constituents Parts from Multilevel Model of Dyadic Senate Cosponsorship (103-110 U.S. Senate)
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-0.16 (.42)
0.36 (.44)
0.13 (.33)
0.15 (.37)
0.57 (.38)
2.01 (.40)
1.07 (.34)
0.13 (.46)
0.96 (.47)
0.36 (.33)
1.03 (.35)
0.46 (.47)
1.00 (.42)
0.31 (.31)
1.74 (.36)
2.99 (.30)
0.92 (.35)
1.79 (.33)

103rd Senate
-0.40 (.42)
-0.19 (.42)
0.02 (.31)
0.11 (.36)
-0.12 (.60)
1.77 (.36)
1.60 (0.31)
0.07 (.47)
1.30 (.53)
0.34 (.33)
0.83 (.34)
0.93 (.50)
-0.49 (.45)
0.52 (.30)
1.52 (.36)
2.74 (.28)
1.37 (.32)
0.60 (43)

104th Senate
-0.26 (.37)
-0.33 (.41)
0.24 (.26)
0.01 (.32)
-0.19 (.36)
1.11 (.38)
1.41 (.30)
0.24 (.43)
0.11 (.38)
0.09 (.33)
-0.34 (.12)
-0.68 (.14)
-0.16 (.14)
0.83 (.27)
1.01 (.34)
3.17 (.26)
1.51 (.31)
1.80 (.30)

105th Senate
-0.12 (.37)
-0.19 (.38)
0.07 (.23)
0.28 (.28)
-0.07 (.29)
1.07 (.29)
1.36 (.25)
-0.50 (.37)
0.38 (.38)
0.00 (.30)
0.41 (.30)
-0.10 (.35)
0.12 (.35)
0.51 (.23)
1.17 (.28)
2.69 (.23)
0.82 (.31)
1.40 (.27)

106th Senate
-0.06 (.33)
-0.56 (.40)
-0.20 (.22)
-0.09 (.26)
-0.22 (.29)
0.87 (.29)
0.91 (.27)
-0.45 (.38)
0.69 (.34)
0.26 (.26)
0.28 (.27)
0.17 (.37)
-0.28 (.34)
0.93 (.23)
0.62 (.30)
2.47 (.23)
0.30 (.29)
2.29 (.23)

107th Senate

0.25 (.29)
-0.23 (.37)
-0.06 (.22)
-0.05 (.27)
-0.27 (.31)
1.07 (.29)
1.44 (.26)
0.11 (.32)
0.56 (.35)
-0.23 (.30)
0.08 (.25)
-0.17 (.35)
-0.81 (.39)
1.03 (.22)
1.07 (.32)
2.77 (.21)
0.50 (.30)
0.29 (.35)

108th Senate

0.75 (.31)
-0.38 (.38)
-0.18 (.30)
-0.18 (.30)
0.13 (.28)
0.96 (.27)
1.26 (.26)
0.22 (.35)
0.61 (.39)
0.46 (.27)
0.11 (.27)
-0.63 (.39)
-0.41 (.36)
0.93 (.25)
1.60 (.33)
3.45 (.24)
1.21 (.30)
2.73 (.24)

109th Senate

-0.07 (.27)
-0.01 (.33)
-0.21 (.20)
-0.10 (.27)
0.18 (.25)
0.71 (.24)
0.67 (.24)
0.25 (.33)
0.05 (.32)
0.23 (.23)
0.21 (.23)
-0.80 (.36)
-0.56 (.32)
0.83 (.22)
1.34 (.29)
2.86 (.21)
0.78 (.24)
0.06 (.37)

110th Senate

Cell entries report coefficients from multilevel logistic regression predicting the probability of sponsor-cosponsor pair on bills for the 103rd-110th U.S. Senate. *
p-value < 0.05

Same State X Macroeconomic Bills
... X Civil Rights Bills
... X Health Bills
... X Labor, Immigration, Employment Bills
... X Education Bills
... X Energy Bills
... X Environment Bills
... X Social Welfare Bills
... X Housing and Development Bills
... X Banking and Commerce Bills
... X Defense Bills
... X Science and Technology Bills
... X International Affairs Bills
... X Government Operations Bills
... X Agricultural Bills
... X Public Lands and Water Bills
... X Transportation Bills
... X Foreign Trade Bills

Coefficients

Table 2: Same State Interactions from Multilevel Model of Dyadic Senate Cosponsorship (103-110 U.S. Senate)
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0.02 (.14)
0.58 (.16)
-0.12 (.11)
0.35 (.13)
-0.45 (.14)
-0.78 (.20)
-0.48 (.13)
0.30 (.16)
0.35 (.22)
-0.55 (.11)
-0.20 (.13)
-0.70 (.16)
-0.80 (.16)
-0.10 (.11)
-0.74 (.14)
-0.55 (.12)
-0.42 (.13)
0.01(.16)

103rd Senate
0.44 (.16)
-0.47 (.16)
-0.86 (.12)
-0.13 (.15)
- 0.53 (.20)
-0.27 (.19)
-0.46 (.13)
0.48 (.21)
-0.27 (.28)
-0.72 (.13)
-0.42 (.15)
-0.16 (.23)
-0.72 (.15)
-0.38 (.12)
-0.45 (.17)
-0.68 (.14)
-0.43 (.15)
-1.06 (.18)

104th Senate
0.36 (.13)
-0.23 (.14)
-0.61 (.09)
0.47 (.12)
0.33 (.13)
-0.54 (.16)
-0.35 (.12)
-0.51 (.14)
-0.83 (.16)
-0.12 (.12)
-0.34 (.12)
-0.68 (.14)
-0.16 (.14)
-0.18 (.11)
-0.54 (.16)
3.17 (.26)
1.51 (.31)
1.80 (.30)

105th Senate
0.49 (.13)
0.30 (.14)
-0.50 (.08)
0.19 (.11)
0.04 (.11)
-0.48 (.12)
-0.38 (.10)
-0.34 (.12)
-0.74 (.12)
-0.37 (.11)
-0.02 (.11)
-0.20 (.11)
-0.39 (.12)
-0.52 (.08)
-0.24 (.11)
-0.79 (.10)
-0.43 (.13)
-0.63 (.13)

106th Senate
0.13 (.12)
1.07 (.15)
-0.41 (.08)
0.25 (.10)
0.08 (.11)
0.10 (.12)
-0.34 (.11)
0.22 (.13)
0.18 (.15)
-0.06 (.10)
-0.24 (.10)
-0.04 (.13)
-0.42 (.10)
-0.19 (.09)
-0.21 (.12)
-0.30 (.10)
-0.09 (.11)
-0.32 (.13)

107th Senate

-0.37 (.10)
0.38 (.13)
-0.59 (.07)
0.17 (.09)
0.06 (.11)
-0.06 (.13)
-0.12 (.12)
-0.33 (.11)
0.19 (.14)
-0.34 (.10)
-0.03 (.09)
-0.47 (.11)
-0.37 (.11)
-0.30 (.08)
-0.33 (.12)
-0.51 (.10)
-0.04 (.12)
-0.32 (.13)

108th Senate

0.08 (.13)
-0.24 (.13)
-0.75 (.08)
-0.11 (.11)
-0.63 (.11)
-0.42 (.12)
-0.76 (.11)
-0.29 (.13)
-0.46 (.15)
-0.45 (.10)
-0.79 (.10)
-0.70 (.12)
-0.65 (.11)
-0.55 (.09)
-0.79 (.13)
-0.64 (.11)
-0.74 (.12)
-1.17 (.13)

109th Senate

-0.20 (.09)
0.39 (.12)
-0.26 (.07)
0.55 (.10)
-0.06 (.10)
-0.31 (.10)
-0.19 (.10)
-0.78 (.12)
0.18 (.12)
0.08 (.09)
0.01 (.08)
0.09 (.12)
-0.13 (.10)
-0.20 (.08)
-0.16 (.13)
-0.39 (.09)
-0.36 (.12)
-0.23 (.14)

110th Senate

Cell entries report coefficients from multilevel logistic regression predicting the probability of sponsor-cosponsor pair on bills for the 103rd-110th U.S. Senate. *
p-value < 0.05

Same Party X Macroeconomic Bills
... X Civil Rights Bills
... X Health Bills
... X Labor, Immigration, Employment Bills
... X Education Bills
... X Energy Bills
... X Environment Bills
... X Social Welfare Bills
... X Housing and Development Bills
... X Banking and Commerce Bills
... X Defense Bills
... X Science and Technology Bills
... X International Affairs Bills
... X Government Operations Bills
... X Agricultural Bills
... X Public Lands and Water Bills
... X Transportation Bills
... X Foreign Trade Bills

Coefficients

Table 3: Same Party Interactions from Multilevel Model of Dyadic Senate Cosponsorship (103-110 U.S. Senate)

