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Abstract

In this paper, I analyze the characteristics of the legislative networks inside the Romanian Parliament, by treating the Members of Parliament as nodes and their initiated proposals as links between them. I map out the networks of collaboration of the Romanian legislature for a period of four years and between two electoral systems – proportional representation with closed lists (2006-2007) and mixed-member proportional with single member districts (2009-2010). Based on the theories of purposiveness and competing principals with respect to legislative accountability, the social network analysis that I undertake aims at spotting the differences in the structural positions of the legislators before and after the electoral reform in 2008. I employed centrality measures, conducted sub-group analysis and a Relational Contingency Tables analysis to test my hypothesis. Findings show that there is change in the behavior of legislators in two different electoral systems. It is easier in the mixed-member proportional system to form collaboration ties than in the previous electoral system. However, the observed relationships have the opposite effect than expected, with a less dense network with more cross-party collaborations in 2006 and highly dense with strong party clusters in 2010. The expected party discipline in the proportional representation system (2006-2007) is broken by legislators with a strategic position in the networks, who encourage cross-party collaborations on initiating legislative proposals. Generally, the effect of the electoral reform is weak. This research links network positions to the competing principals’ theory, by rethinking agency and its practical implications for party politics.  
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Introduction
Recently, there has been growing literature in political science that deals with political networks, centers that collect such type of data, and more attention focused on the “relational” characteristic of politics and political behavior McClurg and Young 2011()
. Studies on political networks so far, even though increasing, have been mainly neglecting legislators’ networks, perhaps because of problems with the availability of data. With the increase in the importance of an “open and transparent institution” though, legislatures around the world started updating information on institutional websites, letting public information be public, at the great joy of academics. Studying legislative networks has some advantages: data is easy to collect, the population is rather small (or medium sized), there are certain institutional constraints which make behavior more structured, findings bring a lot of insights, and their practical implications are already known. The beneficiaries of such studies are not only political scientists and network scientists, but also political parties and public policy decision-makers.
In this paper, I analyze the behavior of Romanian legislators, in the context of the electoral reform in 2008, by answering the question of how the collaboration relations among Romanian MPs changed in light of the electoral reform. Reforming electoral systems has been a central concern for both academics and political reformers in the past decades. More legitimacy, more accountability, more representation, a tightened control of citizens over policymaking processes, and increased popular participation have constituted the latest goals within democratic and newly democratized regimes. Theoretical and empirical evidence so far point to the fact that the electoral system matters when judging to what degrees these aims can be accomplished 
 ADDIN EN.CITE 
(Birch 2000; Calvo 2009; Calvo and Hellwig 2011; Carey and Shugart 1995; Cox, Rosenbluth, and Thies 1999; Lijphart 1990; Norris 1997)
. I aim at testing the extent legislative behavior has changed when the electoral system changed using the unique natural experiment of Romania, where in 2008 there was a switch from proportional representation (PR) with closed lists to a mixed-member proportional system (MMP) with single member districts (SMDs). 
Patterns of collaboration, measured as the legislators’ initiated proposals, reveal information not only about institutional constraints of specific collaboration relations Carey 2009()
, but also about the influence of their structural positions inside the legislative network 
 ADDIN EN.CITE 
(Tam Cho and Fowler 2010)
. In other words, I explain the relation between specific structures of the network of legislators and their political behavior. I examine the dynamics of collaborations inside the Romanian legislature along four years (2006, 2007, 2009 and 2010), and between two electoral systems. Legislative behavior, in this study, refers to how legislators respond to their principals, in terms of being held accountable. Traditionally, this is influenced by the type of electoral system - proportional representation with closed lists, where legislators are more accountable to the central party leadership, and therefore expected to maintain a certain party discipline in the Parliament; and mixed-member system with single-member districts, where the constituent-legislator bond should be tighter, which would suggest less collaborations among party lines, and more on shared regions Carey 2009()
.
In this paper, I pursue two arguments: at the theoretical level, I argue that the electoral system influences the accountability structure of legislators. From a methodological perspective, I argue that social network analysis provides useful tools for measuring legislative behavior, tools that are unavailable from other approaches. The next section describes the theoretical framework in which I construct my first argument. Based on the competing principals’ theory, I frame the hypotheses. Then, I provide a description of the data I collected, with an emphasis on the types of matrices I work with and their meaning to the analysis. Further, I state my methodology and research design by comparing them to previous scholarly works, building my second argument and justifying my choices based on the nature of the dataset collected and the research question. Last, I discuss the results of the analyses and their implications for Romanian politics, and more generally for the study of legislative behavior and electoral systems. 
Theoretical framework

In the literature on electoral systems there have been two perspectives of legislative behavior in different electoral systems: rational choice institutionalism and cultural modernization theories. The first is based on the assumption that politicians are rationally responding to institutional constraints, looking to maximize votes, get office and shape policy Pennings and Lane 1998(; Strøm and Müller 1999)
. Rules have multiple consequences on the most important aspects of voting behavior, from patterns of party competition, to the strength of social cleavages and party loyalties, and levels of electoral turnout Norris 2004()
. The second is built on the assumption that political elites and citizens are driven primarily by affective motivations and by habitual habits of the heart, rather than by the strategic calculation of rule-based rewards. Electoral engineering has limited capacity to generate short-term changes in political behavior, although reforms will probably have a cumulative impact in the longer term as new generations grow up under different rules Norris 2004()
.

Electoral systems that encourage competition among legislative candidates within the same party for personal votes are thought to enable disunity relative to closed lists election rules Ames 1995


( ADDIN EN.CITE ; Golder and Stramski 2010; Hix, Johnston, and Iain 2010)
. John Carey (2007) provides an account of measuring party behavior by looking at individual politicians’ behavior and how they drive towards party unity or disunity in different electoral systems, as an indicator for party behavior. He claims that the competing principals’ theory is based on the fact that institutional factors shape whether, and to what degree, legislators are accountable to their party leadership as well as to pressure from other principals whose demands may conflict with those of party leaders. “When more than one actor (principal) controls resources to influence legislators’ votes, divergence in the demands of these principals will reduce legislative party unity” Carey 2007()
. Voting unity is lower in systems where legislators are elected under rules that promote intraparty competition than in systems with closed lists. Therefore, one should expect in a PR system with closed lists party unity to be higher and legislative parties to be more cohesive than in a MMP with SMDs system, because politicians are more accountable to the central party leadership as the main principal that has the necessary resources to control individual politicians in furthering their careers or getting them into office Carey 2007()
.
Even though the empirical evidence so far has not shown a systematic and clear change towards more accountability of politicians to voters when switching from PR with closed lists to a MMP with SMDs system, intuitively, the link between citizens and their representatives elected in geographically based SMDs provides local communities with a voice in the nation’s affairs. Thus, this type of reform would also make legislators directly accountable to the electorates in their constituency Norris 2004()
. In the latter system, legislators are more prone to turn to constituency service based on a personal vote, rather than being under the direct autonomy of the central party leadership. Conversely, in the PR with closed lists one should notice parliamentary discipline within programmatic and cohesive legislative parties, due to the power of the party leadership over the nomination and renomination of candidates which leads to rational legislators to maintain party unity Carey 2007


( ADDIN EN.CITE , 2009; Norris 2004)
. 
Depending on one’s understanding of efficient government, there are two opposite conceptions of accountability: one suggests that an efficient political system is that which maximizes government accountability, by having disciplined programmatic parties and identifiable policy mandates; the other, in contrast, suggests that such a system widens the gap between legislators and their voters, while the alternative brings political affairs to the local level, where citizens have a clear view of what their representatives are doing for them, and therefore can meaningfully assess their performance and hold them accountable at elections Carey and Shugart 1995


( ADDIN EN.CITE ; Carey 2007; Norris 2004)
. 
A study by Zhang, Friend, Traud, Porter, Fowler, and Mucha (2008) focuses on legislative behavior, using social network analysis. They analyze the United States Congress by constructing networks between Members of Congress based on legislation that they cosponsor, between 1979 and 2004, from the 96th Congress to the 108th. Then, they identify the community structure of Congressmen based on their collaboration relationships on the same legislation, to investigate the collaboration communities in both chambers of Congress. Their analysis shows explicit measures of political polarization, demonstrating a sharp increase in partisan polarization that culminated in the 104th Congress (1995-1996), when Republicans took control of both Chambers Zhang et al. 2008()
. The authors emphasize the usefulness of a network approach to studying the legislature, claiming that using social network analysis as a methodology one can spot not only the obvious behavioral tendencies, but also the importance of positional advantages some legislators hold Porter et al. 2007()
 “without specific political knowledge” about them Zhang et al. 2008()
. 
Zhang et al. use the idea of “modularity” to investigate the organizational structure of Congress. The method of modularity measures the number of intra-community versus inter-community edges for a given partition, so that it can be used to quantify the increase in polarization in the U.S. Congress directly from the network data, without specific information about the ideology or political orientation of the legislators, the committees they are part of, or the legislation they initiate Zhang et al. 2008()
. Their results yield that “the partisan balance in each committee (i.e., the numbers of Democrats and Republicans) typically reflects the partisan balance of the whole chamber” Zhang et al. 2008()
. To identify network communities they look at particular clusters in the legislators’ networks, and see to what extent they observe collaborations within party lines, or across parties for 13 networks for each chamber. Through visualizing their networks they find that the partitioning does not lie precisely along party lines. “Our analysis picks out known moderate Senators who collaborate more with members of the opposite party, confirming recognized political behavior without incorporating any specific knowledge about their political orientations” Zhang et al. 2008()
. Among the results they find that collaboration communities correlate quite well with party, region, and committee membership Zhang et al. 2008()
. They also identify a group of Southern Democrats that consistently cosponsor with Republicans. Their results validate the use of the network-modularity method and suggest that it is possible to derive ideology measures from collaboration data in spite of its known high dimensionality Zhang et al. 2008()
. 

My research design resembles much of Zhang and his colleagues’ study. I also analyze legislative collaboration networks based on sponsorship of the same legislation among MPs, and I also detect communities and observe their composition and dynamics over time. However, the differences between these two approaches are many: first, the authors analyze the United States Congress, in the context of a two-party system, while I look at a multi-party system and the interaction between six to nine legislative parties in a country with far more different political history, culture and context than the American one. They have a dataset of cosponsorships between 1979 and 2004, while I collected a dataset of sponsorships (cosponsorship does not exist in Romania) for four years (2006, 2007, 2009 and 2010) and I use slightly different techniques. Their goal is to measure political polarization and to show that social network analysis as a methodology works. My aim is different: measuring the effect of electoral reform on legislative behavior by analyzing legislative community structure and dynamics. However, as I show later, the techniques converge towards almost the same results as in the case of the United States, but with far different implications for Romanian politics, and possibly for the study of electoral systems, party systems, and legislative behavior. 
Research Question and Hypothesis

This research aims at answering the question how did the collaboration relations among Romanian MPs change in light of the electoral reform in 2008? The assumption that the behavior of the MPs is affected by the change in the electoral system is supported by previous studies found in the literature on legislative behavior and electoral systems, as noted in the section above Carey 2009(; Carey and Shugart 1995)
. Most explanations of legislative behavior claim that MPs are primarily purposive Owens 2003(; Mayhew 2004)
. In dynamic social research, attitude change has been intensively studied. One of the major topics of investigation is attitudinal change. Lazarsfeld, Berelson, and Gaudet 1948()
 theorize that one of the main reasons for people changing attitudes is cross-pressure from different social affiliations they have. Legislators too face cross pressures: first and foremost, there is the party (for the majority of MPs). One very important assumption is that party matters. In the party machine, the legislator is prone to control, punishment and reward by the central party organization, by different party leaders and pivotal players Carey and Shugart 1995()
. Second, there is the specialized committee group. This is a group in which every MP is assigned a position (due to the institutional design of the Parliament). There is also a third group. In the PR system, before 2008, this group consists of common electoral circumscriptions (counties, in Romania). MPs from similar circumscriptions might compete for initiating special bills that they think would best represent their voters. In the post-2008 system, these areas are represented by single member districts. 

Having this in mind, the first hypothesis holds that:

H1: A switch from a proportional representation system with closed lists to a mixed-member proportional one with SMDs should exhibit more cross-party collaborations.

I test this hypothesis by looking at the characteristics of the collaboration relationships among MPs for a period of four years, 2006, 2007, 2009, and 2010. My expectation is to observe the necessary network modifications along these years that lead to fewer collaborations along the party lines (under the PR system), to more collaborations along constituency membership (SMD system). This means that the network characteristics should show a trend towards more diverse party clusters of MPs initiating proposals together. I am looking at the initiated proposals of MPs and not at the final vote aye or nay because MPs might change their minds between the times they initiate a piece of legislation and the time of the vote, so initiated proposals represent their first-time motivations. They imply working ties among legislators, negotiations and agreements concerning the proposal, its format, and its justifications. Moreover, using the final vote as indicator of party unity Carey 2009()
 does not take into account initial sincere motivations of MPs for proposing a certain piece of legislation. Voting also means possible sanctions with which the central party leadership can punish a legislator for not keeping the party alignment on specific issues. Nonetheless, knowing that a proposal might have little chance of passing loosens the threat of sanctions on MPs. Therefore, two outcomes might be expected: (a) collaborations between members of the same constituency are more frequent; (b) more cross-party collaborations are formed. 
I look at the key actors in the networks, the ‘opinion leaders.’ “Opinion ‘leaders’ are more precisely opinion ‘brokers’ who carry information across the social boundaries between groups. They are not people at the top of things so much as people at the edge of things, not leaders within groups so much as brokers between groups” Burt 1999()
. “Individuals with contact networks rich in structural holes are the individuals who know about, have a hand in, and exercise control over, more rewarding opportunities” Burt 1999()
. These would be legislators that are not in the highest hierarchical position in the party administration, but people with connections inside and outside the party, who work as brokers in mediating working relations among the other legislators.  

The second hypothesis is as follows:

H2: Due to the characteristics of the electoral system, the density of collaborations among MPs should increase from 2006 to 2010.
According to Carey and Shugart’s (1995) model of electoral formulas and their relationship to incentives of candidates to campaign on a personal rather than party reputation, one should expect that collaboration relationships will be less dense in the PR with closed lists system than in the MMP with SMDs. First, because in the first system MPs respond more to the party leadership as the main principal controlling the resources of selection and re-selection of candidates, financial means of campaigning and ranking on the party list. Second, because in the latter system, the personal reputation of the candidates is more important than the party reputation, giving the candidates more freedom in initiating collaboration relationships. Therefore, one should see an increase in density of collaborations from 2006 to 2010.

Data
The study of legislative behavior through social network analysis is relatively new in the political science literature. Because of that, there is a significant lack of networked data that researchers can use. Between May 2010 and January 2011, I collected a networked dataset for the Romanian Parliament, which consists of the names of the Deputies in office in 2006, 2007, 2009, and 2010, and the legislative proposals they initiated during these years. The dataset consists of two types of data: affiliation (legislator-by-legislative proposal) data - which helps identify ideological attachments and interests; and co-affiliation (legislator-by-legislator) data that is helpful in identifying collaboration clusters inside the Parliament. The sizes of each network by year are presented in Table 1. The matrices representing the affiliation data only show the presence or absence of a relation: 1 – there is a relation; 0 – there is no relation. The co-affiliation dataset consists of relations between two legislators if and only if they sponsored a bill together. 
Table 1. Size of the affiliation networks by year

	Year
	No. of LPs
	No. of MPs

	2006
	368
	994

	2007
	367
	914

	2009
	336
	722

	2010
	336
	885
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Figure 1. Graphic representation of the affiliation data 2006 (top left), 2007 (top right), 2009 (bottom left), 2010 (bottom right)[image: image12.jpg]EDEIEIEEEDDDEDEEEIImDDEEDDDE
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Figure 2. Graphic representation of the co-affiliation data 2006 (top left), 2007 (top right), 2009 (bottom left), 2010 (bottom right)
Figure 1 displays the affiliation networks for the years 2006, 2007, 2009 and 2010. The red circles represent the legislators, and the blue squares represent the initiated legislative proposals. The isolate circles on the left are legislators that did not initiate any proposal in that particular year. The isolate squares on the left represent legislative proposals that were not initiated by MPs, but by Senators or the government.
The networks displayed in Figure 2 show several observations. First, there seems to be a trend of increasing collaboration relationships among legislators from 2006 to 2010. Second, traces of cross-party collaboration can be seen in all the networks, some of them appearing to be more diverse and strong in 2006 and 2007, as compared to the 2009 and 2010 networks, where the party clusters are better defined, and cross-party collaborations include the UDMR representatives (Green) and the Independents (Pink). 

Methodology

The novelty of the study can be found in more than one area. First of all, previous literature on legislative behavior focused on the hierarchical structure of the Parliament Lancaster 1986()
, the competing principals’ theory, the institutional effects, or the party unity effect on the behavior of legislators Carey 2007(; Carey and Shugart 1995)
. These studies are informative, yet limited, failing to address aspects such as strategic moves in collaboration networks, or power relationships at the horizontal level. Second of all, there is a growing literature on policy networks, but its focus does not tackle the problem of electoral system change. It rather puts emphasis on the process of legislation making during a specific time, and under specific political, economic, and social realities De Bruijn and ten Heuvelhof 2002


( ADDIN EN.CITE ; Haus and Sweeting 2006)
. 

Typically, previous empirical studies have been based on case studies and large-N analyses based on national survey data. These contributions usually fall short of external validity or suffer from ecological fallacies. Large-N studies ignore country-specific variables, and the regression coefficients used typically have large standard errors and a lot of unexplained variance between countries. The country-based empirical analyses, even though take into account variables specific to the respective countries, cannot separate confounding factors in assessing behavior change. Time-series analyses still face shortcomings when trying to model time homogeneity, and laboratory experiments, even though very good at detecting mechanisms of causality, isolate too much the elements of study, that end up being hardly realistic Norris 2004(; Freedman et al. 1978)
. 
Further, studies using roll call data have increased in numbers 
 ADDIN EN.CITE 
(Clinton, Jackman, and Rivers 2004; Anderson, Watts, and Wilcox 1966; Snyder and Groseclose 2000)
. However, one of the acclaimed problems with inferring parliamentarians’ behavior by estimating from past votes is that of selection bias. If parties influence members’ votes, then voting patterns appear from endogenous preferences of parties, and not of individual MPs Kam 2001()
. Another shortcoming in such studies is the availability of the data, which differs from country to country (in some legislatures votes are systematically recorded for each session every year; in others, there are hardly any votes recorded); Due to differences in voting rules and the nature of the party competition, analyses of roll call data are hardly comparable across countries. However, roll call analyses have developed in a subfield of their own. Relying on roll call data might hide the aspect of intra- and inter-party differences at the pre-floor stages Owens 2003()
. Some studies that use individual roll call votes as the unit of analysis calculate cohesion coefficients based on probability theory Anderson, Watts, and Wilcox 1966()
 to allow comparisons across policy issues and parties, but do not account for consensual voting, do not provide individual level party loyalty scores, and are affected by significant statistical biases Desposato 2006()
. 
However, focusing on sponsorships rather than on final MPs’ votes to infer about legislators’ behavior bares one advantage: a final vote in the Parliament weighs more in terms of consequences than an initiated proposal. In other words, the probability of an MP being punished by the party for dissenting in the final vote is bigger than the probability of him/her being punished for initiating a legislative proposal that has less chances of getting passed in the Parliament. The latter is a function of the number of MPs initiating the proposal (if assuming that they vote in block to pass that particular proposal – and do not change their minds between the time they initiate it and the time they have to vote on it) and the probability of getting a majority in the Parliament to vote in approval of the bill. Therefore, it can be said that the act of initiating proposals allows for more freedom for an MP to behave according to his/her preferences. It is fair to assume that proposals are initiated by as many members of a legislative party/alliance as possible (for advantage in vote for passing the bill, for persuasion purposes – appearing as a very important bill and a cohesive party, etc.). However, initiating proposals gives more liberty to MPs to sponsor a proposal based on their ideological preferences or interests, as compared to the act of voting in the plenary. This statement is based on the assumption that policy issues matter for legislative behavior, insofar as an MP would initiate a proposal against his/her party if the policy proposal reflects her preference.

A third type of studying social networks has been focused on constructing statistical models based on probabilities and estimations to derive inference about network dynamics. The actor-based models analyzed in this literature concentrate on different aspects of the endogenous and exogenous variables that can influence the dynamics of the networks and the behavior of the actors. Starting from analyzing simple single theories regarding the utility function of social relations in a network Bala and Goyal 2000(; Hummon 2000)
, these models have grown in complexity to be able to account for gradual changes Price 1976(; Barabasi and Albert 1999)
. Attention has been also given to more detailed network characteristics, such as closure, transitivity or reciprocity; these models however fall short of controls for confounding factors Wasserman 1979


( ADDIN EN.CITE ; Wasserman and Iacobucci 1988; Kossinets 2006)
. The latest strives for more precise models have driven scholars to construct stochastic actor-based models that are more flexible in considering actor-driven micro-mechanisms influencing tie formation and controls for confounding factors. Such models use network longitudinal data, mostly small-size directed networks Snijders 2001(; Snijders 2005)
(Snijders 2001, 2005; Snijders, Steglich, and Schweinberger 2007(; Snijders, Bunt, and Steglich 2010)
.
My research design differs from these previously constructed models, however building on knowledge generated by them. An actor-based model cannot account for the networks I chose to look at. First, the networks are larger than typical networks studied with such models. Network panel data are another key variable, which does not fit my design, partly because of the time frame I chose (two legislatures, where the composition of the networks changes get up to 40% newcomers), and partly because of the intrinsic nature of such political networks (the institutional constraints are more or less clear, making the probabilities of tie formation float around characteristics of the actors, such as party membership, constituency membership, committee membership, etc.). Second, the relations I chose as ties between the legislators result in undirected networks, while the actor-based models work extensively with directed networks, mainly because it is easier to calculate probabilities of tie formation or termination once one knows the possible outcomes. For undirected networks this key aspect is missing. Adding to this the actors’ attributes, the result is very hard to estimate. Even though this stream of literature seems plausible and sound, it cannot account for large, undirected networks, with a significant change in composition. Efforts however are constantly put into dealing with such networks Preciado, Snijders, and Lospinoso 2011(; Huisman and Snijders 2003)
. 
Therefore, based on the analysis of the political collaboration networks inside the Romanian Parliament, I follow two ideas. First, I map out the networks of the Romanian Members of Parliament (MPs) in a particular time frame, to see what structural particularities there are and how they are affected by factors such as party membership. I am particularly interested in the topology of the networks and the changes they have undergone over time. Second, I focus on spotting the behavior change of legislators in the context of electoral reform. The study focuses on the overall network, as well as on a comparison between smaller networks mapped out for specific years (explicit networks for years 2006, 2007, 2009, and 2010). 

The relational variables can be considered the structure of the network, and the individual attributes the composition. I treat the tie variables as the dependent variables, and the legislators’ attributes, such as party and committee affiliation, and constituency membership as the independent variables that influence collaboration. However, as opposed to other approaches that consider analyses of dyads, I choose to focus on the single individual interaction with immediate small groups. In other words, I look at affiliations of individual legislators to existing groups. This choice is grounded in two reasons: first, the nature of my research suggests network composition is changing between the two electoral systems. The change in 2008 was of about 40% newcomers. This fact indicates that the other 60% of the legislators already have a history of collaboration, while the newcomers try to form ties once in seat. Therefore, at such a dynamic composition change, measuring dyadic relationships is very hard. Second, Romania has a multiparty system, with the 2004-2008 legislature accommodating nine parties, while since 2008, 6 parties retained seats. Each of the four years considered under analysis contains around 380 legislators. For measuring probabilities of collaboration between each actor according to their attributes requires sophisticated mathematical models and software or very good programming skills. The precision of the results might be high; however, the accuracy of the patterns might be ambiguous. Thus, choosing parsimony over complexity, given the research questions and the data available, seems a reasonable approach.

The software I use in performing the analyses is UCINET, with its NetDraw extension. In order to test the first hypothesis, I map out the collaboration relationships between deputies. I calculate the centrality measures for the networks. These measures tell the prominence of certain actors within the network (degree, betweenness, and geodesic distances). Further, a closer look at the subgroups within the networks is needed, by comparing cliques and cohesive groups inside the networks with attribute data based on constituencies. I also look at the deputy-by-deputy data, which tells who initiates proposals with whom in the Parliament. An important concept here is that of weighted networks. The unweighted networks show collaboration relationships in their simplest form (if A collaborated with B or not). The weighted networks, on the other hand, show the strength of the relationship in terms of how often did certain legislators collaborate with each other. Both these types of networks are of interest in this paper, depending on the assumptions put forward when analyzing them. 

The first of the measures to be used is Freeman’s degree centrality and it refers to the number of direct ties a node has. This measure will show the centrality of the nodes, which further indicates towards key actors in the network. Another method employed is betweenness centrality, which shows how many of the shortest paths between second and third actors go through an actor. This measure helps identify the “best” nodes in terms of the geographical position they have in the network. In other words, one can find out which nodes play an important role in the way information spreads in the network. Without these key actors the network will suffer of information interruption. Measuring the extent to which the network displays clustering means to look at the nodes and their affiliated ties to other nodes. Overlaps will most probably occur, mainly due to the institutional arrangement such as the existence of specialized committees, which are formed of members from different parties working together. This increases the likelihood of MPs to collaborate on grounds of expertise interest (e.g. cross-party collaboration among experts of foreign policy, or education). Furthermore, looking at the sub-structures of the network, one can more easily understand the importance and roles of individual actors that can operate as “bridges” between two clusters, to be able to understand the behavior of those actors.

Further, to test the second hypothesis, according to which the density scores of collaboration networks should increase from 2006 to 2010, I will do a randomization test of autocorrelation for the symmetric co-affiliation matrix, which is partitioned into groups, through the Relational Contingency Table for mixed dyadic relationships with categorical variables. The test relates a dyadic binary variable (in the MP-to-MP adjacency matrix) to a monadic variable (a vector which represents the party affiliation of each MP). The procedure then tests if the collaborations among the MPs are patterned by their party membership. The procedure is similar to performing a standard chi square test, with the exception that the underlying distribution is constructed using a randomization procedure, at the UCINET’s default 1000 permutations Cliff and Ord 1973()
.    
Results

As noted above, I use two types of matrices: affiliation matrix, and co-affiliation matrix. I first present the results of the measures computed for the 2-mode data (affiliation data), and then for the 1-mode data (co-affiliation).
Density
First, for the affiliation data I looked at the density of the four networks, in order to see the count of the number of ties, by dividing the raw count by the maximum possible in the graphs. Visibly, the density is increasing, suggesting that each year, MPs initiate more proposals than the year before. The expectation is to have a low density for each network, because in 2-mode data the vertices are not connected among themselves, rather the two modes (legislators and initiated proposals) are two sets, and the density is calculated for the connection between the two distinct sets. Table 2 shows the density scores for each of the years, and the number of legislators and legislative proposals initiated each year.
Table 2. Affiliation Data - Density Scores

	Year
	Density Scores
	No. of MPs
	No. of LPs

	2006
	0.0053
	368
	994

	2007
	0.0082
	367
	914

	2009
	0.0094
	336
	722

	2010
	0.0191
	336
	885


In order to better make sense of the affiliation data, I transformed it from 2-mode data to 1-mode data (co-affiliation matrix – legislator-by-legislator). As opposed to the binary relations in the affiliation matrix, the co-affiliation one displays valued data (number of times a legislator collaborated with all other legislators in the network). For valued data, the density of the networks is the sum of the ties divided by the number of possible ties. The density reveals information about the frequency of collaborations among MPs. Table 3 shows the average density scores for each year and the standard deviation for the co-affiliation data. In 2006, 18% of all possible ties among legislators are present. Something interesting can then be observed for the other networks – the density increases. 
Table 3. Co-affiliation Data – Density Scores

	Year
	Avg. Density
	St. dev.

	2006
	0.18
	0.5735

	2007
	0.39
	1.4709

	2009
	0.63
	1.3481

	2010
	1.45
	2.6379


Geodesic Distances
Further, more information can be extracted from these networks when the distance between actors is calculated. I computed geodesic distances for the co-affiliation matrices. As a macro-characteristic of the network, and following the pattern discussed above for the density, here too the trend indicates towards a shorter distance between a pair of nodes as one goes along from 2006 to 2010. Table 4 presents the results for the average distance among reachable pairs with their respective cohesiveness scores. The values indicate that in 2010 it was easier for two MPs to collaborate together then it was in 2006, even if the difference is not very big. 
Table 4. The average distance (among reachable pairs) by year
	2006
	Average distance (among reachable pairs)

Distance-based cohesion
(range 0 to 1; larger values indicate greater cohesiveness)

	2.030

0.410

	2007
	Average distance (among reachable pairs)

Distance-based cohesion)

	1.887
0.415

	2009

	Average distance (among reachable pairs)

Distance-based cohesion


	1.697
0.606

	2010
	Average distance (among reachable pairs)

Distance-based cohesion


	1.531
0.728


Clustering Coefficients

Next, to better grasp the “texture” of the networks, I computed the clustering coefficient of each network. Even though the respective densities of the networks showed that they are rather loose networks, the tendency of the legislators to cluster together varies between 11 and 20, however consistently low. In 2006, the overall clustering coefficient is 1.166, and the weighted one is 0.929; in 2007 – 2.101 and 1.907; in 2009 – 1.898 and 1.627; and in 2010 – 2.002 and 1.776. This means that in 2006, the average neighborhood density of a node was 11 ties; in 2007, 21; in 2009, 16, and in 2010, 20.
Centrality measures
This part of the paper deals with finding out information about important actors in the network. As opposed to the previous section that followed only whole-network characteristics, now the approach is to look at individual actors as well, in order to understand their roles. As discussed earlier, one should see a difference from 2006 to 2010 in the collaboration patterns. For the sake of simplicity, I will present just the results of the most important actors as shown by the centrality measures computed. I do not focus on the names of the legislators. Displaying them is only a matter of making a point clear, and not to make inferences about the particular persons with the highest scores.
Degree Centrality

This centrality measure refers to the number of direct ties a node has. The higher the degree value of a node, the more connected this node is to a number of others. In this context, the more legislators a MP is connected to means that the more the respective MP developed collaboration relations with other legislators. Table 5 presents the values for the average number of ties a node has (mean), the total number of possible ties (sum), the number of MPs is each year (number of observations), and the overall network centralization. The mean degree centrality for the 2006 network is 67 ties out of 24,852, in a network of 368 nodes. 

Table 5. Degree Centrality by year
	2006
	Mean = 67

Sum = 24852
N of Obs = 368
Network Centralization = 3.098%

	2007
	Mean = 142

Sum = 52306

N of Obs = 367

Network Centralization = 4.805%

	2009
	Mean = 209
Sum = 70542
N of Obs = 336
Network Centralization = 5.345%

	2010
	Mean = 487
Sum = 163794
N of Obs = 336
Network Centralization = 10.386%


In 2006, Iordache Florin has the highest degree (degree = 283). He is a member of that legislature’s ruling party, Social Democratic Party (PSD), and is the most connected node in the network. For the 2007 network, Pusca Mircea Valer is the most connected legislator (degree = 844). He is member of the ruling coalition party National Liberal Party (PNL). In 2009, the MP with the highest number of ties is Giurgiu Mircia, member of the now ruling party, PD-L – Democrat-Liberal Party, with 692 collaboration ties. Finally, in 2010, the legislator with the highest degree score is again Giurgiu Mircia (degree = 1,733), from PD-L. These degree scores indicate that these actors formed the most collaboration ties and point to the fact that they can very easily form new ties with other legislators. They are important not only for their position as the most connected MPs, but also for their potential of developing new working ties with their colleagues. 

The network centralization measure tells how unequal are the relationships in the networks in terms of the influence actors with a high degree have. In other words, when the network centralization values increases, actors with the highest degree centrality are people who can exert a higher level of influence on their colleagues, due to their advantaged positions which give them access to important others as well as to resources. Overall, however, these are low centralization values, as compared to other types of networks such as Knoke’s information network, with a centralization of about 45% Knoke and Kuklinski 1982()
.   
Betweenness centrality

Betweenness centrality shows how many of the shortest paths between second and third actors go through an actor. This measure helps identify the “best” nodes in terms of the geographical position they have in the network. In other words, by computing betweenness centrality, one can find out which nodes play an important role in the way information spreads in the network. Without these key actors the network will suffer of information interruption. These are the legislators that connect different groups inside the Parliament, either by their influential positions, or by simply the institutional constraint (working in a specific specialized committee). In 2006, the betweenness mean is 138, out of 50,937, in a network of 368 nodes. The network centralization index is 2.32%, a very low value, but an expected one, since this is a large network, and in order to keep the party boundaries, many high betweenness scores would mean that many legislators cross the party boundaries in forming ties with MPs from other parties. 
The legislator with the highest betweenness score is Iordache Florin (betweenness = 1,694), the same who had the highest degree score. This legislator seems the most powerful node in the network in terms of information spread, or knowledge share. In 2007, the “best” node in the network is Amet Aledin (betweenness = 943), a minority group representative. The overall mean for this measure is 113, out of 4 1670, in a network of 367. The network centralization is 1.25%. In 2009, Buda Daniel (PD-L) is the legislator with the highest betweenness = 1 697. The mean is 107, out of 36,009, in a network of 336 legislators. The overall network centralization index is 2.85%. Finally, in 2010, the mean is 94, out of 31,841, in a network of 336. The network centralization is the lowest among the analyzed years, 0.88%. Dusa Mircea (PSD+PC – the alliance between the Social-Democratic Party and the Conservative Party) is the “best” node (betweenness = 583). In other circumstances, such low betweenness values might have been considered a disadvantage (information disruption, highly hierarchical network, for example). Here, however, these indicate a less hierarchical network, in which it is easy to start developing working ties outside the party boundaries. This, nonetheless, might be argued to be a huge disadvantage for the political parties.       

The Density Test

For testing the second hypothesis, that density of collaboration relationships should increase from 2006 to 2010 due to the characteristics of the electoral formulas, I computed a randomization test of autocorrelation for the legislator-by-legislator data. The results for the Relational Contingency Table (RCT) analysis for each year are reported in the Appendices section. Before looking at numbers, it is useful to examine the visual display of the networks. Graphs 1 to 4 display the co-affiliation networks for the years 2006, 2007, 2009 and 2010 at the subsequent collaboration cut points according to the relevant number of collaborations among legislators.
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Figure 3. Co-affiliation network with party membership at cut point 4 - 2006

In Figure 3, one can see the weighted network of the MPs in 2006, at five numbers of collaborations on initiating proposals. The thin black line represents the ties between legislators that collaborated five times on initiating proposals together. The thick black line represents stronger relationships on MPs that collaborated together even more than five times. It is five collaborations at a cut point of four because the initial link between two MPs is not counted by UCINET. The isolates on the left hand side are MPs that collaborated less times than the agreed on cut point. One can clearly see some network structures unrevealed by now by any previous study. Inside the 2006 legislature, one can observe several groups of collaborators: the Social-Democrats (Red) seem to be aligned in a rather modular network, where MPs work in a more hierarchical way, therefore, the string-like shape of the red squares. Three cliques though stick out inside the party, with one of them formed of eight legislators that tend to maintain their ties up to eight initiated proposals together, clearly disconnected from their colleagues. Another obvious clique is represented by some independents (Pink), who at five collaboration ties are disconnected from the main component of the graph (the PSD and others). A third clique is formed by the members of the Great Romania Party (Lilac), who even though seem to have a strong connection among themselves, they are still connected to the main component of the graph, because of some of their members’ repeated collaboration on initiating proposals with members of the Social-Democratic Party. 
Another component is the collaboration among the Democratic Party’s members (Orange). They are also disconnected from the other parties, as a sign of maintaining their party line behavior. However, some interesting characters appear: the orange squares infiltrated in other groups are members of the PD/PD-L who collaborated with members of other parties for at least five times. In this particular network they appear to have been having collaborations more constantly with the independents and the Liberals (Yellow). The most interesting structure appears in the middle of the graph: the collaboration between a member of the Democrats with two members of the Liberals, with a Hungarian representative (Green), two Conservative members (Blue) and three PUR –SL members (Brown). These strong working ties between members of different parties can be explained by looking at their membership in parliamentary committees. Most of them were members in 2006 in the Committee for Agriculture, Forestry, Food Industry and Specific Services. This seems to suggest that cross-party collaborations might be understood by looking at committee memberships.    
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Figure 4. Co-affiliation network with party membership at cut point 7 – 2007

In the 2007 weighted network of collaborations some changes appear. The clear yellow cluster represented in the graph is the National Liberal Party’s members. They form a very cohesive bloc, very often going outside the party lines in collaborating with members of other parties. Another rather strong cluster is represented by the Great Romania Party representatives, though, by comparison to PNL, they allow for more collaboration outside the party, typically with members from the Social-Democratic Party or the Democrats. Cross-party collaboration appears between members of PUR-SL, PSD and PD, this structure being connected to the main clusters of the component. It should be emphasized that this time, the cut point was 7, meaning that the graph represents relationships among MPs at already eight collaborations on initiating proposals. This means that the relationships are very strong, mainly inside PNL which displays a very well connected cluster. In comparison to PNL, PSD lost most of its relationships already at the third collaboration, as well as PD members. Again, the more diverse group in the graph is represented by members from various legislative parties that are also members in the Committee for Agriculture, Forestry, Food Industry and Specific Services.      
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Figure 5. Co-affiliation network with party membership at cut point 9 - 2009

The 2009 network is already part of the new electoral system, the mixed-member proportional with single member districts. The weighted network should display a higher density of collaboration relationships, due to the characteristics of the new electoral system which should encourage them. Figure 3 above shows the collaboration relationships inside the legislature at a cut point of nine, meaning the MPs that appear in the network collaborated 10 times together on initiating proposals. Two main disconnected clusters appear: some legislators from the Liberal Party (Yellow) and some legislators from the Democrat-Liberals (Orange). They are highly interconnected. However, what is striking here is the persistence of three PSD members (Red) and of a minority representative (Grey) connected to the PD-L cluster with which they collaborated for already ten times. Again, membership in the Committee for Agriculture, Forestry, Food Industry and Specific Services explains the strong patterns of collaboration across party lines. What is curious though is the presence of a minority representative (Grey), the Vice-Chairperson of the Committee for Culture, Arts and Mass Communication Means. 
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Figure 6. Co-affiliation network with party membership at cut point 10 - 2010

 The 2010 graph seems to have the strongest collaboration relationships. The cut point here is nine, which means that the legislators in this network have collaborated for at least 11 times together in initiating proposals. Even at this level of collaboration, one can see the clear clustering of the main two parties: PD-L, the governing party, and PSD, the opposition party. The two are strongly connected to each other. If in the previous networks the strongest cross-party collaboration happened between members of the Committee for Agriculture, Forestry, Food Industry and Specific Services, in 2010 this committee loses strength. In return, other committees seem to enable strong collaboration relationships among MPs from different parties: the Committee for Culture, Arts, Mass Information Means, the Committee for Budget, Finance, and, Banks, and the Committee for Legal Matters, Discipline, and Immunities.  
In order to test the ‘homophly’ aspect of collaboration relationships between MPs based on their shared party membership, I computed a Relational Contingency Table analysis. The tables showing the results of this analysis are displayed in the Appendices section (Tables 6 to 9). They contain a table that shows the cross classified frequencies in a contingency table corresponding to the party membership attribute and the legislator-by-legislator dataset; a table which gives the expected values of the frequencies, based on the assumption that the ties between MPs are independent and randomly distributed throughout the groups. A third table reports the observed values in each cell of the first table divided by the corresponding cell in the second table. Further, the observed chi square value is reported, as the square of the observed minus the expected divided by the expected value. The matrices have been partitioned according to the number of legislative parties having seats in each of the years under analysis. One observation in these tables is that the observed frequencies differ from the expected values under the independence model. 
The Pearson chisquare value for the 2006 test is 2950.329; for 2007, the values is 1465.823; for the 2009 network, 2813.649; and for 2010, 4992.916. The null hypothesis is that there is no change in the density of the networks from one year to the other. In other words, the electoral system change did not facilitate the formation of ties among MPs. Out of the four analyses, only the ones computed for 2006 and 2010 were significant (2006 – sig. = 0.0105; 2010 – sig. = 0.0327), which means that the 2007 and 2009 results could be explained by chance. The observed values for the observations are greater than the expected ones, meaning that the null hypothesis of no change has been rejected. The results indicate that collaboration across parties is not similarly distributed. The chisquare test confirms that there was a change in the density of the networks, as the previous analyses showed as well, at least for the years 2006 and 2010. 

Discussion
As noted in the beginning of the article, my aim here was to map out the legislative networks inside the Romanian parliament for the years 2006, 2007, 2009 and 2010, employing network centrality measures as to detect the main features of these networks. These results are quite similar to what Zhang et al. (2008) have found: the partitioning does not lie precisely along party lines. The stronger cross-party collaborations confirm recognized political behavior Zhang et al. 2008()
. Collaboration communities correlate quite well with party, region, and committee membership Zhang et al. 2008()
. The above sections have focused on explaining why certain measures are relevant for the understanding of how legislators initiate proposals in the Parliament. The characteristics of the networks were identified in the results section. Thus, the topology of the networks seems to indicate consistent changes between the years and between the two blocs of years under analysis. The first trend indicates that there is an increase in the number of collaborations among legislators from year to year. Another tendency spotted suggests that there is a shorter distance between a pair of nodes as one goes along from 2006 to 2010. It is easier for two MPs to collaborate together in 2010 then it was in 2006, even if the difference is not very big, though the trend seemed to be decreasing between 2006 and 2007, as well as from 2009 to 2010. The clustering coefficient varies between 12 and 27 nodes, a rather low value if the sizes of the networks are taken into account. 
The network centralization values tell how unequal the relationships in the networks are in terms of the influence actors with a high degree have. In other words, when the network centralization values increases, actors with the highest degree centrality are people who can exert a higher level of influence on their colleagues, due to their advantaged positions which give them access to important others as well as to resources. This observation shows that in the PR with closed lists system, MPs seem to listen to the ‘opinion brokers’ (those people with the highest degree centrality), even though they coordinate cross-party collaborations. On the contrary, in the MMP with SMDs system, where the network centralization increases significantly pointing out that these leaders exert even more influence on their colleagues, they also seem to be the ones who maintain party discipline.  

Same, the betweenness centrality measures were low. Two different kinds of interpretations can be suggested here: one that conveys that having few individuals that work as relationships intermediaries (brokers) is a positive thing, because the network is less hierarchical, encouraging horizontal relationships. At the opposite pole, one can argue that this weakens party boundaries, because individuals are more prone to easily form new ties with people outside the party. However, as could be seen earlier, these brokers control both the collaborations outside party membership and inside it. Overall, the networks indicate that in the first bloc, MPs formed collaboration relationships more outside the party lines. If one of the basic assumptions of rational choice institutionalism holds, this characteristic is counterintuitive, since one would expect that under a closed-lists system legislators would be more accountable to the central party organization, therefore decreasing the incentives for them to cross the party lines when initiating proposals with MPs from other parties. 

Tam Cho and Fowler 2010()
 find out that the US Congress resembles a small world network. As shown earlier, my results suggest that the Romanian sponsorship networks are more like Opinion-Leaders networks, in Siegel’s terms, rather than the former (the case of the 2004-2008 legislature, with opinion leaders/brokers coordinating cross-party collaborations). The higher the betweenness scores, the more hierarchical the network is. It is not a Hierarchical type of network though, because, generally, the betweenness scores are low. But the decreasing trend in the data seems to show that the structure of the networks changed from 2006 to 2010, from a network in which some actors play an important part in linking clusters together and collaborating outside the party label, to a network where these play a lesser role in coordinating cross-party collaboration. Another interpretation of this trend, that would follow the rational choice institutionalist approach, can be that the best positioned actors themselves initiate and coordinate cross-party collaboration. If rational actors, in a system conducive to more control of the central party organization over the legislators, tend to collaborate with MPs from other parties, it might be that policy issues are more important than party label. For such an interpretation, further research might look more in depth into the specific legislative proposals initiated by the MPs; a categorization of the proposals on policy issues and ideological stands might be constructed, which can then be confronted with names and party labels of MPs, so that inference can be drawn as to how much weight do legislators put on policy issues as opposed to party membership in forming collaboration relationships.  

In the second bloc, 2009-2010, the networks are less hierarchical, even though the difference is not very big, and party discipline is more frequent. Most of the cross-party collaborations involve the larger independents’ group, and the Hungarian minority party (UDMR), but there are fewer traces of counter-intuitive collaborations with MPs outside one’s party. This too is unexpected, from a rational choice institutionalist view, because in a mixed member proportional system with single members districts, expectations are that such a system would make MPs less dependent on the central party organization, and more dependent on the local party organization and other local actors, since the vote-seeking-minded MPs would care more about strategies of collaboration with legislators from the same constituency. However, the data shows otherwise. Put into the Romanian political context, these might indicate that particular political discourses might have split the camps according to party affiliation, decreasing this way the cross-party collaboration. Further research might tackle this problem to a grater extent, by looking at the political discourses, such as media coverage of debates that create polarization among parties in terms of either policy-oriented goals or ideological divisions.  

This new approach to the study of legislative behavior emphasizes an alternative way of measurement. When claims about the impact of the electoral rules, as a dependent variable, are discussed, tools of social network analysis can be employed, since networks are very sensitive to structural, institutional change. Proponents of cultural modernization theories suggest that institutional changes will have an impact only on the long run Lijphart and Aitkin 1994(; Lovenduski and Norris 1993)
. A social network analysis approach indicates that changes of legislative behavior are visible immediately, if proper measurement tools are used. Thus, a direct measurement of legislative behavior has been used, in the context of different proportional formulae. Without making a causal claim, this article presents observations of changes between the two systems, and discusses possible paths to causal inference, by presenting two theoretical lines of thought. Thus, further analyses would be needed, and a different formulation of the research question. 
Conclusion

In this paper, I analyzed the characteristics of the legislative networks inside the Romanian Parliament. By treating the MPs as nodes and their initiated proposals as links between them, therefore measuring the relationships, I mapped out the networks of collaboration of the Romanian legislature for a period of four years and between two electoral systems – proportional representation with closed lists (2006-2007) and mixed-member proportional with single member districts (2009-2010). Based on the theoretical model that legislators respond to their principals’ demands, I proposed another methodological approach to studying political accountability and legislative behavior. John Carey (2009) claims that reforms from collective representation, in a PR system, to individualistic representation in a SMDs system did not show clear evidence in support of changing the electoral system to achieve greater accountability of legislators to their constituents Carey 2009()
. This study aimed at exploring this question, and delivering a tentative answer by looking at the most sensitive indicator of legislative behavior – collaboration. 
The purpose of this study was to shed light on the elements from where further research should start, combining theories like the principal-agent theory with network methodology. Once these subjects have been clarified, the next step is to rethink some concepts, like redefining political accountability and rethinking strategies of making it work. There are a number of limitations to this approach: first, I almost completely neglected the analysis of the 2-mode dataset, for reasons of time and space. Looking at the big picture, even though the yearly networks that I have worked with are complete, they still samples of the legislatures (2004-2008; 2008-2012). The analysis is more static than dynamic. For a dynamic analysis a more complex research design is needed, perhaps an actor-based one. However, the size of the networks (quite large), the major composition changes between legislatures (up to 40% from the 2004-2008 to the next legislature), and the undirected characteristic of the networks require advanced mathematical and programming skills. Further, a replication of this study must be done, in order to test the reliability and validity of the results. Even though Zhang et al. (2008) have reached almost the same patterns of legislative behavior for the U.S. Congress as I did for the Romanian Chamber of Deputies, the studies are quite different in their goals. In order to test the electoral system effects by using social network analysis, one might look at the case of New Zealand, where in 1994 the electoral systems was changed the other way around as in Romania: from a mixed-member proportional with SMDs to a PR system with closed lists. 
Without making a causal claim, this study presented observations of changes between the two systems, and discussed possible paths to causal inference, by presenting two theoretical lines of thought. Thus, further analyses would be needed, and a different formulation of the research question. Further research might look more in depth into the specific legislative proposals initiated by the MPs; a categorization of the proposals on policy issues and ideological stands might be constructed, which can then be confronted with names and party labels of MPs, so that inference can be drawn as to how much weight do legislators put on policy issues as opposed to party membership in forming collaboration relationships.
Appendices
Table 6. Relational Contingency Table Analysis for 2006 (Co-affiliation and Party membership)

    Old Code      New Code     Frequency

  ========    ========   =========

      0            =>        1                  5

      1            =>        2                  115

      2            =>        3                  69

      3            =>        4                  77

      4            =>        5                  24

      5            =>        6                  29

      6            =>        7                  15

      7            =>        8                  5

      8            =>        9                  20

      9            =>        10                9

Number of ties: 11387

Cross-classified Frequencies

            1    
2    
3    
4    
5    
6    
7    
8    
9   
10

            0    
1    
2    
3    
4    
5    
6    
7    
8    
9

         
---- 
---- 
---- 
---- 
---- 
---- 
---- 
---- 
---- 
----

    1 0   6  
133   
66   
59   
16   
25   
12    
5   
25    
8

    2 1   133 
2614 
1182 
1129  
369  
524  
265  
135  
518  
169

    3 2   66 
1182  
498  
461  
169  
235  
114   
58  
220  
74

    4 3   59 
1129  
461  
506  
179  
249  
123   
55  
209   
78

    5 4   16  
369  
169  
179   
50  
 91  
 47 
23   
54   
26

    6 5   25  
524  
235  
249   
91  
112   
64   
33  
106   
33

    7 6   12  
265  
114  
123   
47   
64   
26  
11   
40   
15

    8 7   5  
135   
58   
55   
23   
33   
11    
4   
29    
8

    9 8   25  
518  
220  
209   
54  
106  
40   
29   
88   
33

   10 9  8  
169   
74   
78   
26   
33   
15    
8   
33    
6

Observed/Expected

            1
2
3
4
5
6
7
8
9
10

            0    
1    
2    
3    
4    
5    
6    
7   
8    
9

         
---- 
---- 
---- 
---- 
---- 
---- 
---- 
---- 
---- 
----

    1 0  
3.56 
1.37 
1.13 
0.91 
0.79 
1.02 
0.95 
1.19 
1.48 
1.05

    2 1  
1.37 
2.36 
0.88 
0.76 
0.79 
0.93 
0.91 
1.39 
1.34 
0.97

    3 2  
1.13 
0.88 
1.26 
0.51 
0.61 
0.70 
0.65 
1.00 
0.95 
0.71

    4 3  
0.91 
0.76 
0.51 
1.03 
0.57 
0.66 
0.63 
0.85 
0.80 
0.67

    5 4  
0.79
0.79 
0.61 
0.57 
1.07 
0.78 
0.77 
1.14 
0.67 
0.71

    6 5  
1.02 
0.93 
0.70 
0.66 
0.78 
1.64 
0.87 
1.35 
1.08 
0.75

    7 6  
0.95 
0.91 
0.65 
0.63 
0.77 
0.87 
1.47 
0.87 
0.79 
0.66

    8 7  
1.19 
1.39 
1.00 
0.85 
1.14 
1.35 
0.87 
2.37 
1.72 
1.05

    9 8  
1.48 
1.34 
0.95
0.80 
0.67 
1.08 
0.79 
1.72 
2.75 
1.09

   10 9  1.05 
0.97 
0.71 
0.67 
0.71 
0.75 
0.66 
1.05 
1.09 
0.99

Observed chisquare value = 2950.329

Significance = 0.010599
Table 7. Relational Contingency Table Analysis for 2007 (Co-affiliation and Party Membership)

    Old Code      New Code     Frequency

  ========    ========   =========

      1            =>        1                  116

      2            =>        2                  81

      3            =>        3                  73

      4            =>        4                  25

      5            =>        5                  29

      6            =>        6                  16

      7            =>        7                  1

      8            =>        8                  17

      9            =>        9                   9

Number of ties: 12660

Cross-classified Frequencies

            1
2
3
4
5
6
7
8
9

            1    
2    
3    
4    
5    
6    
7    
8    
9

        
---- 
---- 
---- 
---- 
---- 
---- 
---- 
---- 
----

    1 1  
2216 
1479 
1290  
448  
578  
337    
4  
339  
175

    2 2  
1479  
940  
848  
297  
399  
208  
0  
223  
111

    3 3  
1290  
848  
728  
266  
359  
202    
2  
185  
102

    4 4   448  
297  
266   
84  
126   
54    
0   
63   
43

    5 5   578  
399  
359  
126  
144  
85    
0   
83   
46

    6 6   337  
208  
202   
54   
85   
42   
0   
54   
22

    7 7   4    
0   
2    
0    
0    
0    
0    
0    
0

    8 8   339  
223  
185   
63   
83   
54    
0   
40   
26

    9 9   175  
111  
102   
43   
46   
22   
0   
26   
12

Observed/Expected

            1
2
3
4
5
6
7
8
9

            1    
2    
3    
4    
5    
6    
7    
8    
9

         
---- 
---- 
---- 
---- 
---- 
---- 
---- 
---- 
----

    1 1  
1.76 
0.84 
0.81 
0.82 
0.91 
0.96 
0.18 
0.91 
0.89

    2 2  
0.84 
1.54 
0.76 
0.78 
0.90 
0.85 
0.00 
0.86 
0.81

    3 3  
0.81 
0.76 
1.47 
0.77 
0.90 
0.92 
0.15 
0.79 
0.82

    4 4  
0.82 
0.78 
0.77 
1.49 
0.92 
0.72 
0.00 
0.79 
1.01

    5 5  
0.91 
0.90 
0.90 
0.92 
1.88 
0.97 
0.00 
0.89 
0.93

    6 6  
0.96 
0.85 
0.92 
0.72 
0.97 
1.86 
0.00 
1.05 
0.81

    7 7  
0.18 
0.00 
0.15 
0.00 
0.00 
0.00     
0.00 
0.00

    8 8  
0.91 
0.86 
0.79 
0.79 
0.89 
1.05 
0.00 
1.56 
0.90

    9 9  
0.89 
0.81 
0.82 
1.01 
0.93 
0.81 
0.00 
0.90 
1.77

Observed chisquare value = 1465.823

Significance = 0.886711

Table 8. Relational Contingency Table Analysis for 2009 (Co-affiliation and Party Membership

    Old Code      New Code     Frequency

  ========    ========   =========

      1            =>         1                111

      2            =>         2                117

      3            =>         3                67

      4            =>         4                22

      5            =>         5                18

      6            =>         6                1

Number of ties: 21684

Cross-classified Frequencies

            1
2
3
4
5
6

            1    
2    
3    
4    
5    
6

         
---- 
---- 
---- 
---- 
---- 
----

    1 1  
3838 
3962 
2374  
716  
577   
45

    2 2  
3962 
3902 
2366  
773  
536   
36

    3 3  
2374 
2366 
1380  
469  
322   
27

    4 4   716  
773  
469  
194   
82    
3

    5 5   577  
536  
322   
82   
74   
8

    6 6   45   
36   
27    
3    
8    
0

Observed/Expected

            1
2
3
4
5
6

            1    
2    
3    
4    
5    
6

         
---- 
---- 
---- 
---- 
---- 
----

    1 1  
1.63 
0.79 
0.83 
0.76 
0.75 
1.05

    2 2  
0.79 
1.49 
0.78 
0.78 
0.66 
0.80

    3 3  
0.83 
0.78 
1.62 
0.83 
0.69 
1.05

    4 4 
0.76 
0.78 
0.83 
2.18 
0.54 
0.35

    5 5  
0.75 
0.66 
0.69 
0.54 
1.26 
1.15

    6 6  
1.05 
0.80 
1.05 
0.35 
1.15     

Observed chisquare value = 2813.649

Significance = 0.486651
Table 9. Relational Contingency Table Analysis for 2010 (Co-affiliation and Party membership)

    Old Code      New Code     Frequency

  ========    ========   =========

      1            =>        1                   96

      2            =>        2                   125

      3            =>        3                   55

      4            =>        4                   22

      5            =>        5                   19

      6            =>        6                   19

Number of ties: 33335

Cross-classified Frequencies

            1
2
3
4
5
6

            1
2
3
4
5
6

         
---- 
---- 
---- 
---- 
----
----

    1 1  
5124 
6187 
2553  
889  
870  
938

    2 2  
6187 
7086 
2945 
1100 
1021 
1117

    3 3  
2553 
2945 
1180  
461  
414  
477

    4 4   889 
1100  
461  
190  
158  
172

    5 5   870 
1021  
414  
158  
126  
165

    6 6   938 
1117  
477  
172  
165  
162

Observed/Expected

            1
2
3
4
5
6

            1    
2    
3    
4    
5    
6

         
---- 
---- 
---- 
---- 
---- 
----

    1 1  
1.90 
0.87 
0.82 
0.71 
0.81 
0.87

    2 2  
0.87 
1.54 
0.72 
0.68 
0.73 
0.79

    3 3  
0.82 
0.72 
1.34 
0.64 
0.67 
0.77

    4 4  
0.71 
0.68 
0.64 
1.39 
0.64 
0.69

    5 5  
0.81 
0.73 
0.67 
0.64 
1.24 
0.77

    6 6  
0.87 
0.79 
0.77 
0.69 
0.77 
1.60

Observed chisquare value = 4992.916

Significance = 0.032797
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