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Abstract
We offer a new measure of the ideologically cognizable number of political parties/party
groupings that is intended to be complementary to the standard approach to counting
the effective number of political parties – the Laakso–Taagepera index (1979).
This approach allows the possibility of precise measurement of concepts such as
polarized pluralism or fragmented bipolarism and is applicable to both unidimensional and
multidimensional representations of party locations. Using recent CSES (Comparative
Study of Electoral Systems) data on one-dimensional representations of party locations in
four real-world examples (two of which are available in an online appendix), we find that
Slovenia, treated initially as a five-party system, has its optimal reduction as a two-bloc/party
system, as does Spain, which is treated initially as a four-party system. However, Canada,
treated initially as a four-party system, has its optimal reduction as a three-bloc/party system
if we look at a unidimensional representation of the party space, while it remains a four-bloc
system if we draw on Johnston’s two-dimensional characterization of Canadian political
competition. Finally, the Czech Republic, initially a five-party system, is optimally reduced
to a system with four party groupings.
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Introduction

How many political parties are there in the parliament of country Q? How many parties

contested the election in which that parliament was elected? To anyone who has not

thought much about these questions, they seem rather trivial problems – requiring for

their answer only the kind of counting you learned to do in kindergarten. Yet, they are

far from simple once we recognize that, as social scientists, what we want to do is to

operationalize the number of parties at the electoral and parliamentary level in a way that

will allow us to forge theoretical links between these variables and other key features of a

country’s politics. After reviewing the two most important efforts to address such ques-

tions: the Laakso–Taagepera index (LT index) of the effective number of parties (Laakso

and Taagepera, 1979) and the Banzhaf power score modification of the LT index to take

into account party decisiveness in a parliamentary weighted voting game (Dumont and

Caulier, 2003; Grofman, 2006; Kline, 2009), which we will abbreviate the LTB index,

we offer a new method of counting parties that integrates effective size considerations

with party locations in policy space to develop what may be thought of as a measure

of the ideologically cognizable number of parties/ party ideological groupings.

We believe such an approach is needed to allow precise quantification of Sartori’s

(1976) insight that party ideological location matters in counting how many parties/party

groupings there are, ‘really’, a point that has recently been emphasized by Dalton (2008).

For example, as we look at the evolution of the literature on cabinet-coalition-formation,

we can see that evolution as demonstrating the need for theory-building that takes

ideology into account. The early literature on cabinet-formation treated the number of

members of the governing coalition as the critical variable, with major theories being

minimal winning coalitions (Riker, 1962) and fewest actor coalitions (Leiserson,

1970). But it quickly became apparent from empirical work that models based only

on number of parties, or on relative party strengths (e.g. Gamson, 1961), did not allow

realistic predictions of cabinet-formation in post-World War II Western Europe

(see, however, Schofield, 1976). The second generation of cabinet-formation models

explicitly took the ideological location of parties into account, and took as a key input

the distances between party location, as in de Swaan’s (1970) work on least distance

coalitions, or Axelrod’s (1970) work on ideologically connected coalitions, or work

on central actors (van Deemen, 1989; van Roozendaal, 1999). This work was joined

by a plethora of models that moved from a unidimensional treatment of ideology to a

multidimensional one, e.g. the McKelvey–Ordeshook–Winer competitive solution

(1978; see also Winer, 1979), or Schofield’s work on the heart (Schofield, 1995;

Schofield and Sened, 2006); as well as cluster-theoretic models such as Grofman’s

(1982) dynamic model of proto-coalition-formation.1 Just as success in predictive

cabinet-coalition theory was minimal until the ideological characteristics of the parties
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(and, in some later models, of the cabinet ministers, themselves) were taken into account,

we believe measures of party system properties that only ‘count’ changes in the ‘number’

or ‘effective number’ of parties over time are likely to be limited in their analytical

power, since ideological structure is such an important aspect of party constellations.

Outside the United States there is evidence of the fragmentation of many party

systems, but it is not clear whether that fragmentation is overstated by simply counting

seat-winning parties or effective number of parties in that systems with multiple parties

may involve competition among a number of ideological ‘blocs’ fewer in number than

the number of seat-winning parties, or even the effective number of parties.

Our approach is intended to give precision to the concept of polarized pluralism

(Johnston, 2008) by characterizing systems with many parties in terms of a (perhaps)

smaller number of (ideologically defined) ‘party clusters’. In particular, we can assess

the accuracy of the claim that given systems should be regarded as instances of fragmen-

ted bipolarism, i.e. for many purposes acting like two-party systems – a frequently made

claim for post-1994 Italy (Bartolini et al., 2004), or much of post-World War II France.

In the next section we review the LT and LTB indices and show some illustrations of

how these indices can conceal a great variation in the ideological structure of party

constellations. We show that even constellations of parties with identical scores on the

LT and LTB indices nonetheless appear to differ from one another in important ways,

e.g. in terms of likely coalition dynamics, once we take into account where the parties

are located in issue space. In the succeeding section we introduce our new measure and

give a short overview of the underlying axiomatics, with a fuller exposition left to a

methodological appendix to be found at Grofman’s website, where a longer and more

complete version of this article can be found.2 In general, the (integer) number of

ideologically grouped party clusters will be distinct from (and sometimes smaller and

sometimes larger than) the effective number of parties.

In this article we offer both hypothetical and real-world examples of party competition.

For our hypothetical examples, we consider both unidimensional and multidimensional

party systems. However, the real-world data we draw on from the CSES (Comparative

Study of Electoral Systems) project provide only one-dimensional representations of the

four real-world examples that we make use of in this essay. We also recognize that CSES

data, based on voter perceptions, are only one way of thinking about party space, and that

other measures, e.g. expert witness judgments (Castles and Mair, 1984; Huber and

Inglehart, 1995) or party manifestos data (Budge et al., 2001; Klingemann et al.,

2006), or parliamentary voting patterns (Poole and Rosenthal, 2007), might also be

illuminating. We use CSES data for three reasons: (1) their widespread use within the

community of electoral and party system scholars, (2) the high level of standardization

across countries in the metric used to locate parties ideologically, and (3) the fact that it

has multiple waves that would, in further work, allow for longitudinal analyses.

We chose the four countries we did simply for illustrative purposes, and because they

were the same set of countries used for illustrative purposes in Dalton (2008), who also

used CSES data for his analyses. As it turns out, these countries also work nicely to give

us a considerable range of observed outcomes of the algorithm we make use of.

We would also emphasize that looking at a single dimension (which, for convenience,

we treat as a left–right dimension) is not a limitation of our measurement approach; the
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same basic intuitions do apply in more than one, or even more than two, dimensions.

However, results from unidimensional and multidimensional representations of party

spaces need not yield the same optimal condensations, as we show when we compare

our results for the CSES unidimensional representation of Canadian party space with our

results for the two-dimensional representation of the same parties found in Johnston

(2008), which is also based on voter perception data.

A brief overview of the Laakso–Taagepera and Laakso–
Taagepera–Banzhaf approaches, along with some illustrative
examples of how party constellations with identical LT
(or LTB) scores can, nonetheless, differ greatly ideologically

Parties may be measured at either the electoral or the parliamentary level, i.e. as a

function of their vote-share or seat-share (Taagepera, 1986; Taagepera and Shugart,

1989). In this essay we focus on seat-share.

To see why simple counting may not give us the only (or the best) answer to how

many parliamentary parties there are, let us consider some examples.

First, compare two countries which each have four parties in the parliament. In the

first country, the parties have parliamentary seat-shares of 25 percent each; in the second,

the distribution of shares is 47 percent, 47 percent, 4 percent and 2 percent. Intuitively, it

would seem quite clear that we might expect very different politics in the parliaments of

the two different countries. Moreover, while it also seems quite clear that there really are

four parties in the parliament of the first country, the ‘real’ number of parties in the sec-

ond country seems less clear. Is it four, because four parties have representation? Or is it

better characterized as closer to two, since there clearly are only two major parties?

Or should we think of this as a three-party system, since any coalition with two of the

first three parties in it is winning, but the fourth party is, in game-theoretic parlance, a

dummy? Each of these intuitions gives rise to a different way to ‘count’ the number

of parties.

In the simplest approach we simply count how many parties have at least one repre-

sentative in parliament. The second approach, one taking into account party sizes, has

been precisely formalized in the Laakso–Taagepera (LT) index. Let pi ¼ the (seat) share

of party i and n¼ number of parties in parliament. Using the notation above, the effective

number of parties (Laakso and Taagepera, 1979) is given by:

LT ¼ 1

,Xn

i¼1

p2
i ð1Þ

While there have been various alternatives proposed (e.g. Dunleavy and Boucek,

2003; Taagepera and Shugart, 1989 (Appendix C); Wildgen, 1971), and with what we

now call the LT index only being one of a family of indices, of the form 1

�Pn
i¼1

pk
i ,

discussed in Laakso and Taagepera (1979), for various values of the parameter k, the
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LT index has become the ‘gold standard’ for operationalizing the effective number of

electoral or parliamentary parties. Over the past two decades, it has been used in virtually

all comparative research on political parties and electoral system effects done by either

political scientists or economists. When we calculate the LT index for the hypothetical

data above, we get 4 parties for the first country and 2.25 effective parties for the second.

The intuition that suggests we ought to look at the parliamentary voting situation in

which parties find themselves can be formalized in terms of game-theoretic models of

pivotal power and decisiveness such as the Shapley–Shubik value (Shapley and Shubik,

1954) or the Banzhaf Index (Banzhaf, 1965). Here, we limit ourselves to the Banzhaf

approach. Because we are looking at a majority rule voting game, we need only find

Banzhaf scores for the cases in which a losing coalition is turned into a winning one

(by symmetry, the power scores will be the same were we to count swings as the number

of times a winning coalition is turned into a losing one). Given all possible coalitional

configurations in this hypothetical example, there are a total of 12 minimal winning coa-

litions. To determine the normalized Banzhaf score for each of these parties, we count

the number of times it is a swing player (i.e. the number of times it is able to turn a losing

coalition into a winning one) and divide this number by the total number of coalitions

which contain a swing (i.e. the minimal winning coalitions), in this case 12. Thus, the

normalized Banzhaf score for these four parties is given by the vector (4/12, 4/12,

4/12, 0/12).

Dumont and Caulier (2003), Grofman (2006) and Kline (2009) have each independently

proposed combining Banzhaf ideas with the Laakso–Taagepera approach to calculate what

we may call the LTB index, by substituting power scores for seat proportions in the LT

formula.

Let Bi ¼ the normalized Banzhaf score of the ith party. Then,

LTB ¼ 1

,Xn

i¼1

Bi ð2Þ

There are two polar kinds of situation in which we might expect the proposed Banzhaf

modification to the LT index to give an estimate of the ‘effective’ number of parties that

is very different from the simple LT index. The first of these is when one party has a

majority of the seats. Now the LTB index is always 1, while the LT index may be close

to 2 if, for example, there are three parties with seat-shares 0.51, 0.48 and 0.01, respec-

tively. The second is when there are three parties, two large and one small, such that any

two of them form a winning coalition. Consider, for example, three parties with seat-

shares 0.48, 0.48 and 0.04, respectively. The LT index is slightly above 2 (2.16), but the

LTB index is 3.

Let us return to two examples from earlier in the article. When we calculate the LTB

index for a party distribution of (0.47, 0.47, 0.04, 0.02), we get a value of 3, since three of

the four parties have identical Banzhaf scores and the fourth a score of zero. Indeed, the

distribution (0.47, 0.47, 0.04, 0.02) shows how we can get three different answers from

the three different ways of operationalizing the number of parties in a political system:
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simple counting (4), the LT measure (2.25) and the LTB measure (3). On the other hand,

there are cases where all three methods give identical results. If, as in an earlier example,

we have four parties with 25 percent seat-shares, then all four parties will have identical

power scores using LTB, and thus LT, LTB and simple counting will also agree that this

distribution is a four-party system.

Arguably, each of the three ways of counting parties has its merits. Sometimes we simply

want to know how many parties have representation. Here, simple counting seems all that is

required. Sometimes we may want to know how close the system is to one of k equally sized

parties. Here the LT measure seems best. Sometimes we may want to use the number of par-

ties to better understand coalition-formation processes. Here, the recently proposed LTB

index would often seem to give us the most useful insights. But these three approaches

do not exhaust all the useful ways of thinking about how many political parties there are

in a given parliament. The fourth method we propose, which we refer to as a way of calcu-

lating the ‘cognizable’ number of parties from an ideological perspective, is intended to be

complementary to the three approaches we have previously reviewed, rather than as a

replacement for them. Before we introduce our own approach, we next provide some simple

examples that illustrate why we might want to concern ourselves about party locations and

not merely party sizes in deciding ‘How many parties are there, really?’

Let us consider a parliament where there are three parties, identified by their seat

shares of 0.47, 0.47 and 0.06, which we identify as A, B and C, respectively. The LT

index is 2.25; the LTB index is 3. But now let us imagine that these three parties are

set at different points along the left–right dimension, as shown in Figures 1a–d, or in

a two-dimensional space, as shown in Figures 1e–h.

Our claim is that, if one looks at the eight cases in Figure 1, even though they give rise

to identical LT values and identical LTB values, one ought not to treat them as identical.

Clearly, these different spatial arrangements have different potential implications for

coalition-formation. For example, C and B seem very likely alliance partners in scenar-

ios (b) and (e), since B is likely to be more interested in allying with small party C than

with a party its own size in the simplified situation we have created in which any coali-

tion of two parties is winning and B is equidistant from the other two parties. In contrast,

in scenarios (a) and (f), C would appear a likely partner of A. In scenarios (c) and (g), C is

in a position to be pivotal between A and B and would appear largely or entirely indif-

ferent in policy terms as to which of the two with which to ally. This would seem to be

the scenario in which C is most powerful in game-theoretic terms, but it might still seem

to be basically a two-party contest in the sense that C’s choice of alliance partner might

not much affect the policy choices of its larger partner if we assume that policies of coali-

tion governments represent the relative weights of the actors. Finally, in scenarios

(d) and (h), the two larger parties A and B are so close together in ideological terms that

they might well ally, leaving C irrelevant. However, if we assume that large parties,

ceteris paribus, would prefer to ally with a small party to make a winning majority,

rather than to ally with a large rival, we might still think the BC coalition the most likely.

Slight variations of this scenario might sometimes give us AB coalitions and sometimes

BC coalitions, depending upon exact party locations and sizes.

So, even though these eight cases have identical party size distributions, the likely

alliance patterns can be very different due to the differences in the location of the parties
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Figure 1. Hypothetical Party Locations in a Three Party System
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in the policy space, with at least four different plausible scenarios even though we are

only looking at three parties and two of these have identical weights. Moreover, if we

look at the four unidimensional scenarios in polarization terms, using Dalton’s (2008)

measure of ideological polarization, the first and third show high polarization, the second

shows mild polarization and the fourth low polarization.

Ideologically cognizable number of parties/party groupings:
Theory

As Dalton (2008) argues, knowing the number of parties contesting for office, or the

number of seat-winning parties, or the effective number of parties, is only a part of

making sense of the structure of party competition and predicting its consequences – and

the same is true even for the Banzhaf-adjusted effective number of parties. The method

we briefly describe below, implemented using a clustering algorithm in Grofman (1982),

is described in detail in a methodological appendix available on Grofman’s website.

In this section we show how to provide ‘reduced’ representations/condensations of

the existing party constellation that involve fewer parties than in the original constella-

tion. At each stage, these reductions maintain intact one key parameter of the party

system, namely mean party locations, and also have certain other desirable properties.

Once we have developed a method to provide plausible smaller and smaller ‘condensa-

tions’ of the original party constellation, with our limiting case being a representation of

the constellation in terms of only a single party, we offer a ‘stopping rule’ that will allow

us to decide what is the fewest parties we can use that will allow us still to remain

‘sufficiently’ faithful to our original party constellation. The number of parties in that

representation will then be taken to be our indicator of how many ideologically

cognizable party groupings there are. The stopping rule we use is based on the size of

the (party-size weighted) ‘dislocations’ in initial party locations we get as we ‘condense’

the original party constellation by representing it with fewer and fewer parties.

While we use the Grofman (1982) clustering algorithm, our goal is different. The aim

of that article was to predict coalition-formation using ideological proximity. The

algorithm was applied until a winning coalition was reached. Here, using our threshold

stopping rule, the process of amalgamation may very well end before we get to a winning

coalition, and may also continue beyond that point.

We begin with some given distribution of party location (xi) and seat-shares (pi).

Our ultimate goal is to create ‘optimal’ reduced configurations that best reflect that

initial constellation while also reflecting the underlying structure of party competition.

In such a way we can re-configure a multiparty system that exhibits, say, fragmented

bipolarism, as a two-party system that is as faithful as possible to the key parameters

of the original multiparty constellation. To achieve this goal, we look for a way

of sequentially creating ‘reduced’ party constellations (i.e. configurations with fewer

parties than in the original) that satisfy three secondary aims:3 (1) to reduce the number

of parties by exactly one at each stage of the sequential merger process; (2) to preserve

the mean ideological location of the initial party constellation at each stage of the

sequential merger process, since this is a key parameter of the initial distribution; and
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(3) to minimize the dislocation from their original locations of the new ‘pseudo-parties’

that are created as merged party units at each stage of the process.

To address the first of these aims we require that the merger process at each stage

involve exactly two parties (or party groupings). That way the merger will reduce the

existing number of parties/party groupings by one.

To achieve the second aim we provide a useful result about the kinds of merger

process that are means preserving, i.e. ones in which pairwise mergers are located at the

centre of gravity of the two parties (see Proposition 1), and then offer an algorithm that

has this property. We seek to preserve the mean location rather than the median location

because we are looking at quantitative measures of party location and we expect that

actual distance, and not just relative placement in ordinal terms, will matter for bloc

structure. Of course, we recognize that, in one dimension, location of the median voter

or party may have important consequences for other aspects of political competition,

such as policy outputs (see, e.g., McDonald and Budge, 2005).

In the process of achieving our third aim we create a measure that allows us to directly

evaluate how good a job of reflecting an existing configuration each alternative reduced

party configuration provides, by looking at the extent to which it creates a (normalized

party-seat-share-weighted) displacement of parties/party groupings from their initial

locations to their new location as part of a merged (pseudo) party. This measure of

dislocation has the property that, when two parties merge, the smaller party is ‘pulled’

further from its initial location than is the larger party (see Propositions 2 and 3 in the

online appendix). Party-weighted dislocation is important because it is a far more

‘visible’ change to a given party constellation if a large party changes its location by

a given amount as a result of a merger than if a small party changes its location by that

same amount.

Another key property of the dislocation measure is that it is based on minimizing

‘mutual’ dislocation among the set of possible pairwise mergers.

Definition: A pairwise merger between Party i and Party j is said to be a mutually

least-dislocating merger if, for all k, k 6¼ i, k 6¼ j,

abs (xi - (pixi þ pjxj)/(pi þ pj)) � abs (xi - (pixi þpkxk)/(pi þ pk))

and

abs (xj - (pixi þpjxj)/(pi þ pj)) � abs (xj - (pkxk þpjxj)/(pk þ pj)).

In other words, a mutually least-dislocating merger is one where there is no other

(single) merger partner that Party i could join with that would involve a smaller displa-

cement of Party i from its original position than it gets when it merges with Party j, and

there is no other (single) merger partner that Party j could join with that would involve a

smaller displacement of Party j from its original position than it gets in merging with

Party i. At any given stage of the merger process there may be more than one mutually

least-dislocating merger, but (barring knife-edge ties) we can always pick the merger that

has the lowest total displacement to get a unique outcome (see Proposition 4 in the online

appendix). The Grofman (1982) model can be viewed as treating the party compression

process as a kind of sequential dyadic marriage market.

There are a number of technical details required for identifying such a sequence of

optimal mutually least-dislocating mergers, but, for simplicity of exposition and space

reasons, we have relegated these to the online methodological appendix that contains the
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statement and proofs of propositions 1–11. The further key result in the appendix that we

would emphasize is that an algorithm devised several decades ago for a different (but

related) purpose, the Grofman (1982) algorithm for sequential proto-coalition formation,

creates pairwise mergers that are both means-preserving and mutually least-dislocating,

and thus provides a direct way to operationalize the sequential process of condensing

ideologically like-minded parties into clusters with the three key desired properties iden-

tified earlier.

For simplicity of exposition, and because all but one of our empirical analyses are

based entirely on unidmensional party locations, we present below only the version of

that algorithm that applies in one dimension, but the algebra readily generalizes to multi-

dimensional party locations.4 Begin with some set of parties with seats shares, pi, and

locations in unidimensional space at xi. In that model, whenever any two parties, i and

j, merge we treat the merged party grouping as located at the centre of gravity of the two,

i.e. at a point x* given by (pixi þ pjxj)/(pi þ pj). If this merger occurs, we regard the new

party grouping to be of size p* ¼ (pi þ pj).

In the standard version of this model, a merger between i and j occurs if and only if the

j for which abs (xi — (pixi þ pjxj)/(pi þ pj)) is minimized equals the i for which abs(xj —

(pixiþ pjxj)/(piþ pj)) is minimized. This allows for multiple mergers to take place during

a single stage of the proto-coalition process. In our empirical applications we modify the

algorithm slightly to identify only a single merger at each stage, that which mimimizes

the total dislocation, so that each step of the algorithm’s application reduces the number

of parties/party groupings by exactly one. As we move through the process of combining

parties we will have two indices of dislocation; one is a raw measure, the other a normal-

ized measure that runs from zero to one (see methodological appendix for details).

In the succeeding empirical section of the article we report the results of our search for

mutually least-dislocating mergers using the algorithm. The reader may wish to think of

what we are doing as developing a normalized measure that is similar to the squared

correlation coefficient in multivariate regression. Here, like the squared correlation coef-

ficient, we have a measure that runs from 0 to 1 indicating degree of fit. However, rather

than more variables improving fit, fit improves as we allow for more parties. Here, rather

than a best-fitting regression line, for each r, there is a best-fitting party constellation

involving exactly r parties/party groupings, i.e. one that can be thought of as ‘closest’

in seat-share-weighted terms to the original party locations. Rather than the baseline com-

parison being to the total variance we get when we simply predict all values are at their

means, we take as our baseline the maximum dislocation when all parties are located at

the same point (the party-seat-share-weighted mean) for the distribution of party locations

and shares that maximizes that dislocation. Finally, just as we can fit any dataset perfectly

if we have as many variables as there are cases, we can, tautologously, fit the original

constellation perfectly if we allow n parties, giving us a goodness-of-fit measure of 1.

So the question then becomes: ‘How much worse do we do with fewer than n parties?’

Comparing the loss in fit (the change in the normalized index of dislocation) as we

reduce the number of party groupings by allowing parties to merge can be thought of

as directly analogous to determining in a multivariate regression whether it makes sense

to add additional variables to our regression by looking, inter alia, at what happens to the

(adjusted) R2 value of the regression when additional variables are brought in.
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The greater the change in dislocation, the less good is the ‘fit’ of the (further) reduced

party configuration to the initial party constellation. Thus, an important issue in our

modelling is specifying a stopping rule to determine when the dislocations involved in

continuing the process by combining an additional two parties into a merged pseudo-

party is ‘too great’. We use as our rough rule of thumb that we continue reducing the

number of parties as long as the raw index of dislocation is below 0.025, i.e. as long

as the normalized index of dislocation is below 0.05.

We recognize that this 0.05 value is arbitrary, but so are conventional levels of statistical

significance such as 0.05 or 0.01, or the frequently used restriction to eigenvalues greater

than 1 in factor analyses, or the requirement of a 90 percent predictive accuracy in Guttman

scaling. However, based on both our hypothetical and our real-world examples, we

observe that this level of dislocation has three nice properties. First, it is low enough that

the distortion introduced by reducing the party configuration at any given stage does not

seem that great in substantive terms. Second, it is high enough that we almost always find

ourselves able to generate a simplified representation of the constellation of parties with

fewer party groupings than we began with. Third, the threshold we have set is not so high

that it always reduces to a two-party configuration. Also, we can make use of the

algorithm for any specified threshold, and, as we show in an appendix provided online,

the empirical results we present are relatively robust to the exact threshold chosen.

Ideologically cognizable number of parties/party groupings:
Applications

Three party examples: Hypothetical unidimensional data

In the general case, we first specify the location of each potential party merger. We then

proceed as follows: we show how far away each party to that merger is shifted from the

party’s original location; we find which party each party wishes to join in terms of being

in the merger that results in the least shift for that party; we look for pairwise matches;

we look for the optimal pairwise match; and we repeat the process for the new stage 2

(partly) merged party constellations, etc. To help the reader get a sense of how the

algorithm works, it is instructive to calculate the index of dislocation for one of the

unidimensional examples we used in Figure 1.

Table 1 shows how we make calculations for the hypothetical party configuration pre-

viously shown in Figure 1a. First we show where each merged party grouping would

locate, then we show the party-weighted displacement of the parties (or party groupings)

in that merger from their new location. This gives us a matrix of dislocations. To find the

mutually least displacing dislocation we look to find the situation where a cell is both

the minimum displacement in its row and the minimum displacement in its column.

As discussed in the methodological appendix, the Grofman (1982) algorithm guarantees

that there will be at least one cell for which this is true. (If there is more than one instance

we pick the cell with the smallest entry.) We can see from Table 1 that the mutually least

displacing dislocation – that between parties A and C – has a normalized dislocation

score of 0.02 (see the emboldened cell in the second 3 � 3 matrix). This newly merged

party is located at 0.09 and has a seat-share of 0.53. The ideological mean in Figure 1a is
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at 0.47. If all parties were to merge into a single party this would be where they located.

The normalized dislocation for that case is 0.81. Under our 0.05 cutoff for normalized

dislocation, only the first of these two mergers would take place, and thus only a

two-party condensation would result.

For the special case of three parties, however, it is possible to simplify the calculations

since, neglecting ties, there can be only one mutually least-dislocating merger in the first

stage, and the median party is necessarily a partner party in that merger. Thus, in the

three-party case, the optimal merger is the one that involves the minimum displacement

for the median party (see Proposition 11 in the online appendix). In the three-party exam-

ple in Figure 1a the median party is, by definition, sandwiched between the leftmost and

rightmost parties, so the merger process we have outlined above must lead initially to a

merger with whichever of them is closer to the median party in weighted distance terms.

This results in the least dislocating merger being that between parties A and C, with a

normalized dislocation value of 0.02, located at their weighted mean of 0.09 and with

seat-share of 0.53, as obtained above.

Examples with four or more parties: Real-world data

We now turn to two of the four examples discussed in Dalton (2008), namely Canada

2004 and Slovenia 1996, in order to show how our approach works with real-world data

as well as how different the results of our approach can be from either LT or LTB

Table 1. Dislocation for the Hypothetical Party Configuration in Figure 1(a)

Stage 1: Locations and seat shares Party Location Seat Share
A 0.1 0.47
B 0.9 0.47
C 0 0.06
Party Wtd. Mean 0.47

Stage 1: Merged Locations Party A B C
A X 0.50 0.09
B 0.50 X 0.80
C 0.09 0.80 X

Stage 1: Normalized dislocation Party A B C
A X 0.75 0.02
B 0.75 X 0.19
C 0.02 0.19 X

Stage 2: Locations and seat shares Party Location Seat Share
AþC 0.09 0.53
B 0.9 0.47
Party Wtd. Mean 0.47

Stage 2: Merged Locations Party AþC B
AþC X 0.47
B 0.47 X

Stage 2: Normalized dislocation Party AþC B
AþC X 0.81
B 0.81 X
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calculations. Owing to space constraints, the cases of Spain 2004 and the Czech Republic

2002, also illustrated in Dalton (2008), are analysed separately and are available online at

Grofman’s website.5

Table 2. Canadian Paty System Data, 2004 Election

Stage 1: Locations
and
seat shares

Party Location Seat Share

NDP 0.34 0.06
Bloc -Queb. 0.37 0.18
Liberal 0.51 0.44
Conservative 0.63 0.32
Party Wtd. Mean 0.51

Stage 1: Merged
Locations

Party NDP Bloc -Queb. Liberal Conservative

NDP X 0.36 0.49 0.58
Bloc -Queb. 0.36 X 0.47 0.54
Liberal 0.49 0.47 X 0.56
Conservative 0.58 0.54 0.56 X

Stage 1: Normalized
dislocation

Party NDP Bloc -Queb. Liberal Conservative

NDP X 0.005 0.036 0.059
Bloc -Queb. 0.005 X 0.072 0.120
Liberal 0.036 0.072 X 0.089
Conservative 0.059 0.120 0.089 X

Stage 2: Locations
and seat shares

Party Location Seat Share

NDPþB-Q 0.36 0.24
Liberal 0.51 0.44
Conservative 0.63 0.32
Party Wtd. Mean 0.51

Stage 2: Merged
Locations

Party NDPþB-Q Liberal Conservative

NDPþB-Q X 0.46 0.52
Liberal 0.46 X 0.56
Conservative 0.52 0.56 X

Stage 2: Normalized
dislocation

Party NDPþB-Q Liberal Conservative

NDPþB-Q X 0.092 0.147
Liberal 0.092 X 0.089
Conservative 0.147 0.089 X

Two Party: Locations
and seat shares

Party Location Seat Share

NDPþB-Q 0.36 0.24
Lib. þ Cons. 0.56 0.76
Party Wtd. Mean 0.51
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Canada 2004

The basic information about the Canadian election in 2004 (party names, seat-shares and

locations) is given in Table 2. Party location data are taken from CSES. Data have been

normalized to treat this as a four-party contest involving the parties for whom we have

CSES data. Data are normally shown to two significant figures unless we have to report a

third significant digit to break a tie. We have converted CSES left–right location to a

(0, 1) scale by dividing the original 10-point scale values by 10. The party-weighted

mean is 0.51 and this is the location at which we would expect to find a multiparty

merger which resulted in a single party. The merger process we are using preserves this

value intact at each and every stage. In addition, for each possible round of mergers,

Table 2 contains the locations of the merged parties for all possible pairwise mergers and

the associated matrix of dislocation containing the normalized dislocation index values

for each of these possible pairwise mergers. The emboldened entries highlight the

mutually least-dislocating merger partners for each possible round of mergers. At each

stage, the mutually least dislocating merger takes place if the associated normalized

index of dislocation is less than 0.05. For expository purposes we have included the rel-

evant data for all possible rounds of mutually dislocating mergers up until the party sys-

tem is condensed to two groups, even if these mergers surpass our threshold of 0.05. In

the first round there is only one mutually least-dislocating merger: one between the NDP

and its nearest neighbour, the Bloc Quebecois (BQ), since the column minimum for the

NDP is in the BQ row, while the column minimum for the BQ is in the NDP row. This

results in a merged (NDPþBQ) party grouping located at 0.36, with seat-share 0.24. The

raw party-weighted dislocation for this three-party/party grouping is 0.0025. The index

of dislocation is simply double this, namely 0.005. Note that, in this configuration, there

is as yet no majority party. We continue to use as our rough rule of thumb that we reduce

the number of parties until the normalized index of dislocation is greater than 0.05.

The shift from four to three easily satisfies that criterion.

In this reduced three-party/party grouping configuration, the Liberals are the median

party, so their preferences are determinative as to what merger takes place at the next

round. We can see from Table 2 above that the Liberals would have to move 0.089 nor-

malized party-weighted units if they merged with the Conservatives. The location of the

new agglomerated two-party grouping would be at 0.56, with seat-share 0.76. If, instead,

the Liberals merged with the NDP þ BQ party grouping, at the next stage of the process

the new grouping would be located at 0.46, with a weight of 0.68. The normalized dis-

placement of this merger would be 0.092. Since the two different merger possibilities are

very close to a tie (to two-digit accuracy) in terms of dislocation of the Liberal Party, we

might imagine both the merger between the Liberals and the NDPþBQ combination and

the Liberal þ Conservative merger as nearly equally feasible. However, since the index

of dislocation for these mergers is above our threshold value, we would stick with a

three-party configuration. Thus, our algorithm, in this case, yields a number of parties,

three, which is quite close to the LT index for this configuration, 3.01, as well as the LTB

for this configuration, 3.27.

This representation gives us a large and centrally located party, the Liberal Party with

two substantially sized parties/party groupings to either side of it ideologically {NDP þ
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BQ, Conservatives}, and at similar distances from the more central party. The Canadian

example thus demonstrates that we can find an optimal party reduction that has more

than two parties. If, however, we use the two-dimensional ideological representation

of the Canadian party system in Johnston (2008) we again get the liberal party and parties

to either side of it, but now the BQ takes up a location of its own in the two-dimensional

space, giving us a four-party representation when we apply our algorithm (details

omitted for space reasons). However, as Johnston (2008) emphasizes, outside of Quebec,

what we find is essentially three-sided competition. In the actual politics of this example,

the Liberals were able to form a minority government after the NDP fell one seat short of

providing the liberals with a minimal winning coalition.

Slovenia 1996

The basic information about the Slovenian election in 1996 is given in Table 3. Here we

have six parties, but we omit the Democratic Party of Retired Persons with a 5.5 percent

share of the seats and other smaller parties because we do not have CSES data on their

ideological locations. The five parties we have information for control 87.6 percent of

the parliamentary seats. We have normalized the seat-shares of the five parties for which

we have CSES data so that their normalized seat-shares sum to 1. We have again con-

verted left–right location to a (0, 1) scale by dividing the original CSES 10-point scale

values by 10. The mean (party-weighted) is 0.51.

The matrix of dislocations for each of the column parties is given in Table 3 for each

possible pairwise merger as we reduce from 5 to 4, 4 to 3 and then from 3 to 2 parties. In

the first round there is only one mutually least-dislocating merger: one between the SDP

and the party to its immediate right, the CD. The result of this merger is a merged

party located at 0.64 with a combined seat-share of 0.33. The normalized index of dis-

location for this merger, at 0.012, is well below our threshold value of 0.05, and thus

we continue to apply our algorithm. At r ¼ 4, our new party grouping is {USLD, LDP,

SPP, SDP þ CD}.

As we look ahead to the next round of potential mergers, as r is reduced from four to

three parties, the optimal mutually least-dislocating merger is that between ULSD and

LDP, as indicated in Table 3. This merger has a normalized index of dislocation of

0.017. Thus, at r¼ 3, our party groupings are {USLDþLDP, SPP, SDPþCD}. As r goes

to 2, the unique mutually least-dislocating merger is between SPP and SDPþCD, which

has an associated normalized index of dislocation of 0.025, i.e. still quite small and still

well below our threshold stopping point value.

Because the further reduction to a single bloc produces an unacceptably large dislo-

cation (according to the cutoff parameter we have chosen), we opt for the two-party con-

figuration of {ULSDþLDP, SPPþSDPþCD}. We feel that this is justified because these

seem to form two natural party groupings which have a fairly large inter-group distance

(0.38–0.62 ¼ 0.24), but little within-group variation. The distance between the original

positions of the two parties in the left-party grouping {ULSDþLDP} is only 0.05, and

the distance between the two extremal parties’ original positions in the right party group-

ing is only 0.07. In this case, our algorithm, which identifies a two-bloc partition, differs
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Table 3. Slovenian Paty System Data, 1996 Election

Stage 1: Locations and seat
shares

Party Location Seat Share

ULSD 0.34 0.11
LDP 0.39 0.32

SPP 0.59 0.24
SDP 0.62 0.20

CD 0.66 0.13
Party Wtd. Mean 0.51

Stage 1: Merged Locations Party ULSD LDP SPP SDP CD
ULSD X 0.38 0.51 0.52 0.51

LDP 0.38 X 0.48 0.48 0.47
SPP 0.51 0.48 X 0.60 0.61

SDP 0.52 0.48 0.60 X 0.64
CD 0.51 0.47 0.61 0.64 X

Stage 1: Normalized
dislocation

Party ULSD LDP SPP SDP CD

ULSD X 0.017 0.077 0.082 0.077
LDP 0.017 X 0.109 0.113 0.098

SPP 0.077 0.109 X 0.013 0.023
SDP 0.082 0.113 0.013 X 0.012

CD 0.077 0.098 0.023 0.012 X

Stage 2: Locations and seat
shares

Party Location Seat Share

ULSD 0.34 0.11
LDP 0.39 0.32

SPP 0.59 0.24
SDPþCD 0.64 0.33

Party Wtd. Mean 0.51
Stage 2: Merged Locations Party ULSD LDP SPP SDPþCD

ULSD X 0.38 0.51 0.56
LDP 0.38 X 0.48 0.52

SPP 0.51 0.48 X 0.62
SDPþCD 0.56 0.52 0.62 X

Stage 2: Normalized
dislocation

Party ULSD LDP SPP SDPþCD

ULSD X 0.017 0.077 0.100
LDP 0.017 X 0.109 0.158

SPP 0.077 0.109 X 0.025
SDPþCD 0.100 0.158 0.025 X

Stage 3: Locations and
seat shares

Party Location Seat Share

ULSDþLDP 0.38 0.43
SPP 0.59 0.24

SDPþCD 0.64 0.33
Party Wtd. Mean 0.51

Stage 3: Merged Locations Party ULSDþLDP SPP SDPþCD
ULSDþLDP X 0.45 0.49

SPP 0.45 X 0.62
SDPþCD 0.49 0.62 X
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most dramatically from the other approaches. The LT index in this case is 4.39 and the

LTB 3.82.

The actual coalition formed after the 1996 election was one between the LDP and the

SPP, a merger which is almost certain to contain the median voter. Here, ideological

proximity of parties representing 12 percent of the seats that were omitted from our anal-

ysis because of lack of data may have been important in shaping coalition considerations

to create a majority government.

Discussion

Just as the LT (or LTB) indexes allow us to take into account with precise quantitative

measurement the intuition that party size matters in counting how many parties there are,

‘really’, so our new approach allows us to take ideological location into account directly.

In this article, we have demonstrated how ideas about initial party locations and sizes and

about the nature of party coalition processes can be used to make judgments about how

best to make an estimate of the number of party blocs along the lines first suggested by

Sartori (1976), but in a much more precise way. In particular, by looking at party loca-

tions and proximities we can make sensible decisions about which party constellations

exhibit ideologically fragmented bipolarism, and which require three-bloc or more than

three-bloc representations to accurately capture key aspects of the existing party constel-

lation. We have provided an algorithmic method for combining parties into new group-

ings (located at the weighted ideological mean of the parties that are being joined) in

such a way that the ideological structure of party competition is best preserved. By show-

ing how to create an optimal dislocation minimizing reduction of the (unidimensional)

space of party competition we have provided a way by which to specify an ‘ideological

cognizable number of parties’ when we take into account both party size and each party’s

ideological proximity to other parties.

In addition to considering applications of the idea of an ideologically cognizable

number of parties to purely hypothetical examples designed to illustrate how the

algorithm works, we have applied our methodology to four real-world party systems

(Canada, Spain, Slovenia and the Czech Republic) using data on a recent election in each

for the set of major parties reported by CSES. Canada is initially treated as a four-party

system; its optimal unidimensional reduction is as a three-party system. Spain is treated

as a four-party system, but its optimal reduction is as a two-bloc/party system, although a

reduction to a three-party system already creates a majority bloc. Slovenia is treated initially

as a five-party system, but its optimal reduction is all the way down to a two-bloc/party

system, while the Czech Republic – the most fragmented system – was reducible only from

a five-party to four-party system. We saw that our approach often gave similar results to the

LT and LTB approach in terms of apparently ‘equivalent’ numbers of parties/party blocs,

but we need to recognize that the effective number of parties is not conceptually the same

as the number of ideological party blocs. Moreover, in the case of Slovenia, we get very

different numerical results. Here, our method captures the fact that some parties in Slovenia

are ideologically proximate and thus can be combined with little distortion of the initial

distribution. In contrast, Laakso–Taagepera and LTB are attentive only to the fact that three
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of the Slovenian parties are similar in size, and the remaining two are large enough to make a

non-trivial contribution to the calculation of the effective number of parties.

The basic idea of our approach is that we kept reducing the number of parties by one

(combining two parties or two-party groupings) until we got to a configuration that is

‘too far away’ from the original ideological configuration of n parties to be satisfactory

in representing the ideological features of that initial constellation. A rough rule of thumb

we have applied in our discussion of the real-world cases is that the raw dislocation for the

new configuration is no greater than 0.025 and thus the normalized dislocation index is not

above 0.05. The reader may, perhaps, be concerned about the robustness of that cutoff rule.

In an appendix available online we show the results of the mutually least-dislocating

merger in each possible stage of reduction for our four cases as we reduce the party group-

ings to two for each case. What we see from these calculations is that any cutoff in the

range from 0.025 to 0.075 would not have changed our conclusions about the cardinality

of the party blocs in each of the optimal configurations. Various substantive interpreta-

tions of this parameter may be offered, but one natural way to think of it as the degree

to which coalitions with other parties have political costs in terms of pulling a party away

from its own platform (or, more precisely for the data we reported, away from what voters

believe to be its platform).

While Dalton’s work was an inspiration for this article, it is useful to contrast the two

approaches. Dalton (2008) proposes using ideological polarization as a measure of the

ideological structure of party competition. We have integrated party size considerations

and ideological considerations of the sort reflected in his polarization measure into one

single index. We see our two approaches as complementary. Although Dalton’s

polarization measure is also based on ideological location, essentially looking at the

(normalized) standard deviation of the ideological distribution, our approach differs

from his in that we distinguish cases which, in polarization terms, would be identical.

In ‘counting’ the number of ideological ‘blocs’ we are sensitive to more than variance.

Consider for example two different scenarios. In one we have five equally sized parties

located at 0.20, 0.40, 0.60, 0.80 and 1. This gives us a standard deviation of 0.32, and if

we take the scale as 0 to 1 rather than the 10-point scales used by Dalton (2008) we get a

normalized Dalton polarization score of 0.57. In this scenario we have five parties under

our measure, and even if we move some party locations very slightly, we would still get a

four-party or, at its most reduced level, a three-party scenario. In contrast, consider a sce-

nario with two equally sized parties, located at 0.20 and 0.77. This is clearly a two-party

system, and yet it has the same standard deviation (and thus the same polarization score)

as our previous example.6

In addition to Dalton’s study, other recent studies have demonstrated that the ideolo-

gical dispersion of political parties in a system is an important variable. Alvarez and

Nagler (2004) create a measure of party system ‘compactness’ – essentially party polar-

ization normalized by the dispersion of citizen preferences – which they employ to

examine its effects on issue voting. Ezrow (2007) demonstrates a positive correlation

between the dispersion of citizen preferences and the dispersion of party positions. In this

study, we have provided a framework that can potentially be utilized for understanding

the effects of ideological dispersion on assessing the number of underlying party group-

ings in a system. Given the politically substantive importance of such dispersion (or lack
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of it), as demonstrated by these studies, we hope that this article inspires further substan-

tive investigations of the effects of party size and party-system dispersion, including

more attention to the (coalitional) importance of (small) parties that may not neatly fit

the model of unidimensional competition.

With appropriate data, the methodology we have used can be applied to many more

countries, just as is true for the Dalton (2008) polarization measure, and it need not be

restricted to one-dimensional representations of party space. It is increasingly common

in studies of party systems or electoral competition to report a time series for Laakso–Taa-

gepera values at the vote and/or seat level. Our methodology can also be applied to making

sense of changes in party constellations over time in a way that is usefully complementary to

the more standard approaches of simply counting changes in seat-winning parties or in the

effective number of parties. We hope that this article will inspire the development of similar

time series on changes in the ideological bloc structure of party competition.

Notes

We are indebted to Jack W. Peltason (Bren Foundation) Chair, University of California, Irvine, for

support. Bernard Grofman’s work was also supported in part through SSHRCC research grant no.

410-2007-2153 (Stanley Winer and Stephen Ferris, co-PIs) on ‘Political Competition’. Reuben

Kline’s work was supported in part by the William Podlich Democracy Fellowship in the UCI
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1. Also important are game-theory inspired models derived from the Aumann–Maschler bargaining

set (1964) and related ideas (see, e.g., Schofield, 1976 and Schofield and Laver, 1987).

2. Available at: http://www.socsci.uci.edu/*bgrofman/.

3. In many ways the approach we take is analogous to techniques for data reduction, such as

factor analysis (Harman, 1960) or multidimensional scaling (Poole and Rosenthal, 2007;

Romney et al., 1972), which look for ways to accurately capture relationships found in a given

dataset using fewer ‘dimensions’ than in the original data array. It also bears analogy to the notion

of a covering relationship in graph theory (Harary et al., 1965), and to techniques in the physical

and biological sciences for partitioning spatial or attribute arrays into a fixed number of units

(see, e.g., Richter-Gebert et al., 2003; Mitchell, 2003: references for which we are indebted to

Roland G. Freyer Jr., Department of Economics, Harvard University); but the method we use

is closest in spirit to cluster-theoretic approaches to data reduction found in sociology and in the

biological and physical sciences (Romesburg, 1990).

4. The general formulation can be found in Grofman (1982), Straffin and Grofman (1984) and

Grofman et al. (1996).

5. Available at: http://www.socsci.uci.edu/*bgrofman/.

6. For further aspects of comparison, see Methological Appendix B to this article, included in the

longer version available on line at: http://www.socsci.uci.edu/*bgrofman/.

References

Alvarez, R. Michael and Jonathan Nagler (2004) ‘Party System Compactness Measurement and

Consequences’, Political Analysis 12: 46–62.

Grofman and Kline 541



Aumann, Robert and Michael Maschler (1964) ‘The Bargaining Set for Cooperative Games’, in

M. L. Dresher, L. Shapley and A. W. Tucker (eds) Advances in Game Theory, pp. 443–7.

Princeton, NJ: Princeton University Press.

Axelrod, Robert M. (1970) Conflict of Interest: A Theory of Divergent Goals with Applications to

Politics. Chicago, IL: Markham Publishing Company.

Banzhaf, John F. III. (1965) ‘Weighted Voting Doesn’t Work: A Mathematical Analysis’, Rutgers

Law Review 19: 317–43.

Bartolini, Stefano, Allessandro Chiaramonte and Roberto D’Alimonte (2004) ‘The Italian Party

System between Parties and Coalitions’, West European Politics 27: 1–19.

Budge, Ian, Hans-Dieter Klingemann, Andrea Volkens, Judith Bara, Eric Tanenbaum with Richard

C. Fording, Derek J. Hearl, Hee Min Kim, Michael McDonald and Sylvia Mendez (2001)

Mapping Policy Preferences. Estimates for Parties, Electors, and Governments 1945–1998.

Oxford: Oxford University Press.

Castles Francis G. and Peter Mair (1984) ‘Left–Right Political Scales: Some Expert Judgments’,

European Journal of Political Research 12: 73–88.

Dalton, Russell (2008) ‘The Quantity and the Quality of Party Systems: Party System Polarization,

its Measurement and its Consequences’, Comparative Political Studies 41: 899–920.

DeSwaan, A. (1970) ‘An Empirical Model of Coalition Formation as an N-person Game of Policy

Minimization’, in S. Groennings, E. W. Kelly and M. Leiserson (eds) The Study of Coalition

Behavior. New York: Hold, Rinehart and Winston.

Dumont, Patrick and Jean-Francois Caulier (2003) ‘The ‘‘Effective Number of Relevant Parties’’:

How Voting Power Improves Laakso–Taagepera’s Index’. Unpublished manuscript, Comparative

Politics Center, Catholic University of Louvain, Belgium.

Dunleavy Patrick and Frances Boucek (2003) ‘Constructing the Number of Parties’, Party Politics

9: 291–315.

Ezrow, Lawrence (2007) ‘The Variance Matters: How Party Systems Represent the Preferences of

Voters’, Journal of Politics 69: 72–82.

Gamson, W. A. (1961) ‘A Theory of Coalition Formation’, American Sociological Review 26: 373–82.

Grofman, Bernard (1982) ‘A Dynamic Model of Protocoalition Formation in Ideological

n–Space’, Behavioral Science 27: 77–90.

Grofman, Bernard (2006) ‘The Impacts of Electoral Laws on Political Parties’, in Barry R. Weingast

and Donald Wittman (eds) The Oxford Handbook of Political Economy, pp. 102–18. New York

and London: Oxford University Press.

Grofman, Bernard, Phillip Straffin and Nicholas Noviello (1996) ‘The Sequential Dynamics of

Cabinet Formation, Stochastic Error, and a Test of Competing Models’, in Norman Schofield

(ed.) Collective Decision Making: Choice and Political Economy, pp. 281–93. Boston, MA:

Kluwer–Nijhoff.

Harary, Frank, Robert Z. Norman and Dorwin Cartwright (1965) Structural Models: An Introduction

to the Theory of Directed Graphs. New York: Wiley.

Harman, H. H. (1960) Modern Factor Analysis. Chicago, IL: University of Chicago Press.

Huber John D. and Ronald Inglehart (1995) ‘Expert Interpretations of Party Space and Party

Location in 42 Societies’, Party Politics 1: 73–111.

Johnston, Richard (2008) ‘Polarized Pluralism in the Canadian Party System’, Canadian Journal

of Political Science – Revue Canadienne de Science Politique 41: 815–34.

542 Party Politics 18(4)



Kline, Reuben (2009) ‘How We Count Counts: The Empirical Effects of Using Coalitional

Potential to Measure the Effective Number of Parties’, Electoral Studies 28: 261–9.

Klingemann, Hans-Dieter, Andrea Volkens, Judith L. Bara, Ian Budge and Michael McDonald

(2006) Mapping Policy Preferences II. Estimates for Parties, Electors, and Governments in

Eastern Europe, European Union, and OECD 1990–2003. Oxford: Oxford University Press.

Laakso, M. and R. Taagepera (1979) ‘The Effective Number of Parties: A Measure with Application

to West Europe’, Comparative Political Studies 12: 3–27.

Leiserson, Michael (1970) ‘Game Theory and the Study of Coalition Behavior’, in Sven Groennings,

E. W. Kelley and Michael Leiserson (eds) The Study of Coalition Behavior. New York: Holt,

Rinehart and Winston.

McDonald, Michael and Ian Budge (2005) Elections, Parties, Democracy: Conferring the Median

Mandate. London and Oxford: Oxford University Press.

Mitchell, John E. (2003) ‘Realignment in the National Football League: Did They Do It Right?’

Naval Research Logistics 50: 683–701.

Poole, Keith and Howard Rosenthal (2007) Ideology and Congress. New Brunswick, NJ: Trans-

action Books.

Richter-Gebert, Jurgen, Bernd Stumfels and Thorsten Theobald (2003) ‘First Steps in Tropical

Geometry’, arXiV Math, 1–29.

Riker, William (1962) The Theory of Political Coalitions. New Haven, CT: Yale University Press.

Romesburg, H. Charles (1990) Cluster Analysis for Researchers. Krieger.

Romney, A. K., S. B. Nerlove and R. N. Shepard (1972) Multidimensional Scaling. Seminar Press:

New York.

Sartori, Giovanni (1976) Parties and Party Systems. New York: Cambridge University Press.

Schofield, Norman J. (1976) ‘The Kernel and Payoffs in European Government Coalitions’, Public

Choice 26: 25–49.

Schofield, Norman J. (1995) ‘Coalition Politics: A Formal Model and Empirical Analysis’,

Journal of Theoretical Politics 7: 245–81.

Schofield, Norman J. and Michael Laver (1987) ‘Bargaining Theory and Cabinet Stability in

European Coalition Governments: 1945–1983’, in M. Holler (ed.) The Logic of Multiparty

Systems. Martinus Nijhoff: Dordrecht.

Schofield, Norman J. and Itai Sened (2006) Multiparty Democracy: Elections and Legislative

Politics. New York: Cambridge University Press.

Shapley Lloyd S. and Martin Shubik (1954) ‘A Method for Evaluating the Distribution of Power in

a Committee System’, American Political Science Review 48: 787–92.

Straffin, Philip and Bernard Grofman (1984) ‘Parliamentary Coalitions: A Tour of Models’,

Mathematics Magazine 57: 259–74.

Taagepera, Rein (1986) ‘Reformulating the Cube Law for Proportional Representation Elections’,

American Political Science Review 80: 489–504.

Taagepera Rein and Matthew Shugart (1989) Seats and Votes: The Effects and Determinants of

Electoral Systems. New Haven, CT: Yale University Press.

Van Deemen, Ad M. A. (1989) ‘Dominant Players and Minimum Size Coalitions’, European

Journal of Political Research 17: 313–32.

Van Roozendaal, P. (1999) ‘The Effect of Dominant and Central Parties on Cabinet Composition

and Durability’, Legislative Studies Quarterly 17: 5–36.

Grofman and Kline 543



Wildgen, John (1971) ‘The Measurement of Hyperfractionalization’, Comparative Political

Studies 4: 233–43.

Winer, M. (1979) ‘Cabinet Coalition Formation: A Game-Theoretic Analysis’, in S. Brams,

A. Schotter and G. Schwodiauer (eds) Applied Game Theory. Vienna: Physica-Verlag.

Author Biographies

Bernard Grofman received his BS in Mathematics at the University of Chicago in 1966 and his

PhD in Political Science at the University of Chicago in 1972. He has been on the faculty of the

University of California at Irvine since 1976, and Professor of Political Science since 1980. His

research deals with behavioural social choice, including mathematical models of group

decision-making, legislative representation, electoral rules and redistricting. Currently, he is work-

ing on comparative politics and political economy, with an emphasis on viewing the United States

in comparative perspective. He is co-author of four books, all published by Cambridge University

Press, and co-editor of twenty-one other books; he has published over 200 research articles and

book chapters, including work in the American Political Science Review, the American Journal

of Political Science, the Journal of Politics, the British Journal of Political Science, Electoral

Studies, Legislative Studies Quarterly, Social Choice and Welfare and Public Choice. Professor

Grofman is a past President of the Public Choice Society. In 2001 he became a Fellow of the

American Academy of Arts and in 2008 the Jack W. Peltason (Bren Foundation) Endowed Chair

and Director of the UCI Center for the Study of Democracy.

Reuben Kline is a Max Weber Post-Doctoral Fellow at the European University Institute, after

recently receiving his PhD from the University of California at Irvine in 2010. His research inter-

ests include parties and party systems, public opinion, experimental political economy and social

choice. He has published on some of these topics in Electoral Studies and Political Behavior.

544 Party Politics 18(4)



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


