Network Analysis on the Effect of Electoral Reform on Members of the Romanian Parliament
1. Introduction

In March 2008, the Romanian Parliament passed a new electoral law that changes the way members of the Lower and Upper Chambers are elected. In November 2008, Romanians elected their representatives under the new electoral system. From a party-list proportional representation system, the reform brought a mixed member proportional one (first-past-the-post in only one round) with single member districts (SMDs). The purpose of changing an electoral law which was in place since 1990, after the fall of the communist regime, was to make politicians more accountable to voters. If before the electoral system change there was concern for a significant distance between the legislators and the electorate, the new system was thought to diminish this gap, making politicians more dependent on local resources and support and more financially independent from the central party rule. This change has enabled politicians to become more motivated to undertake pork barrel politics, driven by their desire to be re-elected.  
Based on the analysis of the political networks inside the Romanian Parliament, this paper is structured along two main perspectives: in the first part, I map out the networks of the Romanian legislators in a particular time frame, to see what structural particularities there are and how are they affected by factors such as party membership, ideology, and interests. I am particularly interested in the topology of the networks and the changes they have underwent over time. In the second part of the paper, I focus on the effects the electoral system change had on the networks, more precisely the geographical shift from legislators interested in central party goals achievement to local pork barrel politics. The study will focus on the overall network, as well as on a comparison approach to smaller networks mapped out for certain years (explicit networks for years 2006, 2007, 2009, and 2010). I leave out the year 2008, which I consider a transition year between the two types of electoral systems, in order to allow for the crystallization of the new trends emerging from this change. 
For reasons related to time and resources, I only collected data available for Deputies in the last two legislatures, more precisely, for the years 2006, 2007, 2009, and 2010. The data set is useful for network analysis, because this simple information about Deputies and initiated legislative proposals reveals facts about collaborative relationships inside the Parliament, and about their structural realities. I look at legislators as the nodes in the network, and at initiated legislative proposals as the links between the nodes. 
Why should one care about Romania in itself, about the electoral reform, or about political networks inside the Parliament? I will answer this question starting in reverse order. The approach in political science towards studying political networks is becoming more and more important because of the tools developed by network scientists that are able now to upgrade networks from the level of simple metaphorical constructions to fully quantifiable entities. They retain information about the sometimes hidden structural aspect of collaboration, studied in this paper through objective data, far from being biased by self-reporting, or other subjective methods of gathering information about the units of observation. 

The novelty then of the study can be found in more than one approach. 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). 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 Heuvelhof 2002; Eulau and Siegel 1981; Haus and Sweeting 2006). Third, the most prominent authors of political networks studies with a clear focus on legislative networks are James Fowler and his colleagues (Fowler 2005, 2006; Fowler and Laver 2008; Fowler, Johnson, Springgs II, Jeon, and Wahlbeck 2007; Fowler and Tam Cho 2010). However, their studies test hypotheses concerning network topology, social network analysis theories, or specific network methodology aspects and problems. This paper adds to the legislative behavior literature the methodology of network analysis, and to the network science literature the macro-political aspect of electoral system change. The contribution of this study resides in the methodological approach to understanding legislative dynamics in the context of electoral reform.  
2. Background Information  and Literature Review (to be added)
Electoral system before the reform: “Romanian electoral law for the 2004 parliamentary election (Law no. 373/2004) was similar to that in operation for the 2000 election (Popescu, 2003; regarding the creation and early development of the Romanian electoral system, see Birch et al., 2003, pp. 90–108). Seats were allocated proportionately within each of 42 ‘constituencies’ (41 counties plus the City of Bucharest), based on the formula: one seat per every 70,000 inhabitants for the Chamber of Deputies; one seat per every 160,000 inhabitants for the Senate. At a minimum, each constituency would receive four Deputies and two Senators. In addition, special seats were allocated in the Chamber of Deputies to ethnic minority organizations not otherwise represented if nationwide they secured votes equal to 10% of the average number cast per Deputy. The consequence in 2004 was a Deputies chamber with 332 elected seats (18 of them designated for ethnic minorities), and a Senate with 137 seats. A political party had to obtain an electoral threshold of 5% of the national vote in order to be allocated one or more of those seats. Multi-party alliances required an additional 3% of total votes if constructed of two members, an additional 4% if constituted of three members, an additional 5% if constituted of four or more members. Each voter cast a single ballot for Chamber of Deputies and another for Senate, selecting one among the parties proposing ‘closed lists’ of candidates for election” (Marian and King 2010, p. 9).

Electoral system after the reform: “The main change in Romanian parliamentary election law for 2008 (Law no. 35/2008) was voting for persons rather than lists. Voters no longer cast their ballot for a party, such that those toward the top of each party's list had the highest chance of receiving seats. Instead, the nation was divided into representation districts (oddly called ‘electoral colleges’), each of which elected one person. Candidates, in turn, could run only in one district. A candidate did not have to live in the district in which he ran for office, but he was required to choose his district of candidacy 40 days before the balloting began. The vast majority of candidates were nominated by the political parties, giving enormous power to the national party organizations. Independent candidates could qualify by submitting signatures equal to 4% of the voters in the district. As before, seats were allocated by constituency: 41 counties, plus the City of Bucharest, plus (for the first time) a special constituency for Romanians living abroad. As before, for the Chamber of Deputies, one seat was allocated for every 70,000 inhabitants; for the Senate, one seat was allocated for every 160,000 inhabitants. At a minimum, a constituency would be represented by four Deputies and two Senators. Now, however, each seat was necessarily attached to a bounded district, with the stipulation that all the seats for a given constituency must fit within the constituency borders. For purposes of equity, the difference between the largest and the smallest district within a constituency was not supposed to exceed 30% of inhabitants (although this was sometimes violated in practice). For 2008, the Chamber of Deputies elected 334 members (316 elected from districts, plus 18 again allocated to otherwise unrepresented national minorities); the Senate elected 137 members, all by district. Finally, as before, there was a 5% national electoral threshold for parties to obtain representation, with larger thresholds for alliances. Alternately, a party could win representation in the Chamber of Deputies with six majority victories in single-member districts; in the Senate with three majority victories in single-member districts” (Marian and King 2010, p. 12).
Basic network concepts: 
Node - In this study the node takes two forms, depending on the focus of the analysis. It can be either a legislator, or a legislative proposal (when the case, they have different graphic signs).  

Ties – For the purpose of the analyses I have chosen to consider legislative proposals as ties/links among the actors, because they are quantifiable objective observations. In the Romanian system MPs initiate/sponsor legislative proposals, usually backed up by signatures of members of the same party (when there is a strong party alignment), or members of other parties if there is an issue-based interests, or a personal one.   

Degree centrality – “The number of direct connections a node has” (Krebs 2008). “Actors who have more ties to other actors may be advantaged positions. Because they have many ties (...) are less dependent on other individuals. (...) They may have access to, and be able to call on more of the resources of the network as a whole” (Hanneman and Riddle 2005). 

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.

Clique – “A sub-set of a network in which some actors are more closely connected to one another than to other members of the network” (Hanneman and Riddle 2005).

Small world network – Theory developed by Duncan Watts in 1999, which says that in a network that has the characteristics of a small world (meaning that between each actor in the network and every other actor there are only a few steps distance - for example, A can more easily contact X because A is a friend of B, who's a friend of C, who's a friend of X, so the steps A has to make to reach X are only 3), productivity is better. The smaller the network, the better. Communication is easier, the share of experience, information, knowledge is also easier, and so this can lead to better productivity, meaning a more efficient legislative body.
Electoral systems literature: Carey and Shugart 1995; Carey 2008; Lancaster 1986; Marian and King 2010; Downs and Miller 2006; Norris 1997. 
Policy networks literature: Leifeld 2007; de Bruijn and ten Heuvelhof 2002; Kenis and Schneider 1991; Peterson 2003.
Legislative networks literature: Fowler 2005, 2006; Fowler and Laver 2008; Fowler et al. 2007; Haus and Sweeting; Tam Cho and Fowler 2010; Zhang et al. 2008.
3. Research Question and Hypotheses 
RC: What is the effect of the electoral reform on the structure of legislative networks? 
I am particularly interested in the structural changes of the networks, because from observing and analyzing these I can draw inferences on their consequences. For example, I look at the deputy-by-legislative proposal data, observe its characteristics (centrality measures, subgroups, attributes) and from assessing those features of the network I can further infer on deputies’ strength of interests, and how prone they are to undertaking forms of pork barrel politics (one can see who initiates what proposal; look at the geographical distribution of the deputies, and understand how strong are the incentives of legislators to bring more resources to their constituencies and colleges – here I will use the proximity hypothesis). 
H1: Collaboration relationships between geographically similar deputies give them more incentives to pull resources to the local level.   
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 (How many times did A collaborate with B). Both these types of networks are of interest in this paper, depending on the assumptions put forward when analyzing them. For example, if I would be interested in the strength of the relationship between legislators I can aggregate the data by adding it and get some values. By looking at specific attributes, such as party label, these values become more meaningful mostly if the assumption is that legislators from within the same party tend to collaborate more often. Differences in these relationships might sometimes be counterintuitive, and, as I will show later on in this paper, there are cases of strong cross-party collaboration patterns. 
Besides looking for patterns of collaboration between legislators coming from the same region, one of the outcomes of the electoral reforms, I am also interested in the cross-party collaboration patterns. The new system was thought to weaken the centralized power of the party, by loosening the ideological attachments of legislators. On the one hand, this implies that legislators coming from a certain party are not that accountable anymore to the party in terms of initiating legislation (as long as they find support elsewhere).         
H2: The electoral reform undermines accountability in the party and across party lines.     
(to be added)
4. Data and Methodology 
I collected my own dataset, using sponsorships (initiating a legislative proposal) as ties among the nodes (legislators). The dataset consists of affiliations (legislator-by-legislative proposal) and co-affiliations (legislator-by-legislator) data. For the year 2006, the affiliation matrix accommodates 994 legislative proposals; for 2007, 914 initiated proposals (the constant number of deputies in the 2004-2008 legislatures was 325 + another 22 deputies that finished their mandates in between these two years, but who were taken into account when the data was analyzed). For 2009, the matrix accommodates 722 legislative proposals; the number of deputies in the matrix is 333 + another 3 that finished their mandates in between these two years, but who were taken into account when the data was analyzed. 
For the affiliation matrix for 2010 I collected just half of the data on legislative proposals. The process of data collection will be over once the year comes to an end. The graphs presented in the paper are visualizations of this sample. However, one should not make any inference based on this sample, since sampling procedures and missing data issues in network science are an acute problem, intensively discussed in the literature and not of interest for me in this paper.  
The affiliation dataset consists of binary relationships between legislators and legislative proposals (LPs), where the relation is represented by sponsorship. In other words, one set of items is represented by the legislators (347 - rows), and the other set by LPs sponsored by each legislator (994 for 2006, and 914 for 2007 – columns). 
[image: image1.png]Table 1. Example of affiliation data®

LP1 | LP2 | LP3 | LP4 | LP5 | LP6 | LP7
L_a 1 0 0 1 1 1 0
Lb| 1 1 1 0 0 0 0
L_c¢ 1 0 1 1 1 0 0
Ld|l 0 1 0 1 0 1 1
Le| O 0 0 0 1 1 0

LP = legislative proposal; L_x = legislators





[image: image2.png]* Please take into consideration that this table is an example. The matrix for the actual data was too complex to
display here.




The co-affiliation dataset consists of relations between two legislators if and only if they sponsored a bill together. The numbers in the cells represent the number of bills sponsored together by every legislator with each other. Following the example in Table 1, an example of co-affiliation data is presented in Table 2.
[image: image3.png]Table 2. Example of co-affiliations data

L_x = legislators




The macro-patterns in the networks can be easily understood thorough descriptive statistics. However, one cannot use standard statistical tools for this type of data, mainly for reliability issues. Hanneman and Riddle explain: “In most cases, standard statistical tools for the analysis of variables can be applied to describe differences and associations. But, standard statistical tools for the analysis of variables cannot be applied to inferential questions -- hypothesis or significance tests, because the individuals we are examining are not independent observations drawn at random from some large population.  Instead of applying the normal formulas (i.e. those built into statistical software packages and discussed in most basic statistics texts), we need to use other methods to get more correct estimates of the reliability and stability of estimates (i.e. standard errors).  The "boot-strapping" approach (estimating the variation of estimates of the parameter of interest from large numbers of random sub-samples of actors) can be applied in some cases; in other cases, the idea of random permutation can be applied to generate correct standard errors.” (2005) 

Using UCINET and conventional statistics - the problem lies in inference because the standard errors that are computed for interdependent data, while assuming that the data points are independent, tend to be too small. Therefore, inference with linear models is potentially seriously compromised (unreliable).
H1: Collaboration relationships between geographically similar deputies give them more incentives to pull resources to the local level.   
In order to test this hypothesis one has to go back to the basic characteristics of the networks under analysis. First, I map out the collaboration relationships between similar deputies. How much do deputies coming from certain constituencies initiate proposals with other deputies from the same constituencies? In order to answer this question I calculate the centrality measures for the networks. These measures tell the prominence of certain actors within the network (degree, betweenness, closeness, 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 refer only to constituencies and not to the single-member districts, because these remain constant over the years analyzed, irrespective of the electoral reform). Based on the values determined by the measures, and by using the proximity hypothesis, I infer that if the “best” nodes in the network undertake pork barrel politics, weaker nodes will follow as well. 
(to be added)
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