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Abstract:  
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Firstly, centrifugal incentives prevent rational parties from moving to the mean of 
voters’ preference distributions. Secondly, the number of parties competing for votes 
and the inclination to abstain from voting are positively related to parties’ optimum 
distance to the political centre. Thirdly, the number of parties in the political arena also 
increases both the distance between parties’ location in the policy space and the inter-
temporal volatility of their platforms. Finally, assuming that voters rely on past 
observations of partisan positioning behaviour in order to assess the credibility of 
parties, this memory of a party’s record is positively related to both the distances 
between partisan platforms and their deviation from the mean of voters’ preferences 
but has a dampening effect for platform volatility. 
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Multi-Party Competition  

A Computational Model with Abstention and Biased Voters 

 
Abstract: This paper analyses the properties of a computational model of multi-party 
competition in two and three policy dimensions. We present four substantive results: 
Firstly, centrifugal incentives prevent rational parties from moving to the mean of 
voters’ preference distributions. Secondly, the number of parties competing for votes 
and the inclination to abstain from voting are positively related to parties’ optimum 
distance to the political centre. Thirdly, the number of parties in the political arena 
also increases both the distance between parties’ location in the policy space and the 
inter-temporal volatility of their platforms. Finally, assuming that voters rely on past 
observations of partisan positioning behaviour in order to assess the credibility of 
parties, this memory of a party’s record is positively related to both the distances 
between partisan platforms and their deviation from the mean of voters’ preferences 
but has a dampening effect for platform volatility. 
 

1. Introduction 

Of Downs’ Economic Theory of Democracy (1957), the median voter theorem has 

proved to be dependent on assumptions that are unlikely to be met in reality. The main 

result – two parties competing for votes in a unidimensional policy space converge to 

the median of voters' preferences – is conditional upon strict adherence to the initial 

model formulation (Grofman 1993, 2004). Once changes to assumptions are 

introduced, such as permitting two dimensions instead of one, three parties instead of 

two, or assuming partly ideological parties, platforms do no longer converge (Palfrey 

1984). This out come has already clearly been predicted by Downs himself (Downs 

1957: 125ff.).  

Beyond this prediction, very little is known about the logic of multi-party competition. 

This result is troublesome for two reasons: First, most democracies are in fact multi-

party systems. The standard model of partisan competition thus allows deriving 
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predictions about only a handful of countries, among which the United States feature 

most prominently. Second, political parties in multi-party systems do not seem to 

converge to the centre of the political spectrum. Rather, most multi-party systems 

know some relatively moderate but distinct parties and some radical parties with 

largely divergent policy positions. Therefore, the insights from the simple Downsian 

model with two parties competing in one dimension do not seem easily to carry over to 

multi-party competition.  

This paper analyses a Downsian-type proximity voting model of multi-party 

competition in two and three dimension. Our model follows Downs in assuming 

deterministic voting where party positions, turnout rates and electoral outcome are 

determined endogenously. Moreover and perhaps most importantly, we combine three 

distinct models discussed in Downs’ original contribution into one generalised model. 

While Downs discussed two-party and multi-party competition separately (see chapter 

8), we treat the number of variables as exogenously determined variable.1 In addition, 

we explicitly model Downs’ suggestion of ‘coherent party ideologies’ (see chapter 7 

and 8). Specifically, we endogenise the ideology space of parties by assuming that 

voters evaluate the credibility of party positions by also considering parties’ last 

positions. In our model, parties that radically alter their positions would lose votes. 

Again, we allow the importance of past positions to vary. Thus, in our model the 

number of parties and the number of dimensions in the political system, the 

distribution of voters in the policy space, the propensity to abstain and the importance 

                                                 

1  A natural next step is to let the number of parties be determined endogenously – hence to 
explicitly model entry and exit of parties. 
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of the parties’ past positions on voters’ calculus is exogenously given. The parties’ 

positions are endogenous.  

Applying innovative computer simulation techniques, we arrive at four substantive 

results: 

1. Vote share maximising political parties leave the centre of voters’ 

preference distributions unoccupied and adopt positions at some distance to 

the mean voter’s preference. 

2. This distance from the political centre is influenced by various features at 

both the institutional and the behavioural level. Specifically, the number of 

parties in a political system exerts a centrifugal influence on partisan 

platforms. On the behavioural side, the (exogenous) inclination to abstain 

from voting if all parties are too far away from one’s preferences yields a 

similar effect: The larger this inclination the more parties feel compelled to 

move towards the periphery of the political spectrum. 

3. The features of the political system determine not only the absolute 

locations of partisan platforms in the policy space but also the relative 

distance between parties and the stability of their political programmes. We 

show that both the distance between partisan platforms, and platform 

volatility i.e. the degree to which parties make adjustments to their policy 

stances, increases with the number of parties competing in the political 

arena. 

4. As an extension to the model, we incorporate a parameter that captures the 

degree to which voters care about partisan positions of the past (Downs 

1957: 95-110). Voters’ „memory” of past policy stances increases distances 
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between platforms and their deviation from the mean of voters’ preferences 

but decreases platform volatility.  

The paper makes a number of substantial contributions to the literature: To our 

knowledge, this is the first article that analyses multi-party competition in three 

dimensions. In addition, to our knowledge no alternative model has as yet assumed 

that voters evaluate the plausibility of a party’s platform by comparing the party’s 

current position to its past positions. Thirdly, the model and especially the method of 

analysis allow us to analyze different variables simultaneously and also consider their 

effect on each other. We believe that our model amply demonstrates that deterministic 

voting models are not dead. No other model is as parsimonious and yet as flexible as 

the somewhat old-fashioned deterministic model. Finally, we hope the combination of 

computer simulations and regression analysis of the simulated data enriches the toolkit 

of political scientists. We are not aware of an alternative that at the same time enables 

researchers to analyze relatively complex systems of variables without depending on 

arbitrarily chosen parameters.  

2. Setup of the Simulation 

In our simulation,2 the political arena consists of two types of actors, voters and 

parties. We assume 1,000 virtual voters with preferences drawn from a bivariate 

                                                 

2  Computational models have become more popular in political science since the publication of 
the seminal work by Kollman, Miller and Page (1992). The Kollman, Miller and Page model 
considers parties that differ in respect to their opportunism. While some parties are exclusively 
concerned with maximizing the number of votes, other parties also care about their position in 
the policy space. More recently, Bjørn Lomborg (2001) develops a computational model of 
spatial bi-dimensional partisan competition with boundedly rational voters and different 
assumptions about the objective function of parties. He finds that the distribution of parties 
depends on the degree to which information are imperfect and that the centre of the political 
spectrum is typically empty. 



 6

normal distribution. Accordingly, there are two uncorrelated policy dimensions, x and 

y. The policy space is standardised to a range from 0 to 1 on both dimensions, while 

the density function of voter preferences is bell shaped over both dimensions, with 

means of around 0.5, respectively.  

We allow all parties to freely choose vote-share maximizing positions and do not 

maintain fixed move orders but randomize the move order. Most importantly, we do 

not treat variation in partisan positions as a nuisance, but as a feature of the model – a 

feature that in our opinion should be analysed rather than assumed away.  

Altogether, we ran 696 experiments in the two-dimensional setting and 197 

experiments in the three-dimensional setting. Each experiment consists of 100 

iterations. The basic rules are simple: Parties maximise their share of votes by 

searching the entire policy space and by comparing the electoral outcomes of each 

position, given voters' preferences and the policy positions of the other parties. In other 

words, parties choose the global maximum rather than a local maximum. In our 

programme, parties move in steps of 0.01. In the two-dimensional case, this amounts 

to 100×100=10,000 positions being assessed by each party per iteration and to 

100x100x100=1,000,000 positions in the three-dimensional case. For every position a 

party takes, it calculates the vote share it would receive if it were to stick to this 

position. In doing so, the party takes as given the positions of the other parties. At the 

end of the search, the party moves to the position where its share of votes is largest. 

Parties take turns in optimising their positions; their move order is randomly assigned. 

One iteration consists of each party optimising its position exactly once. 

With parties being fully informed with respect to voters' ideal points, they only 

consider current positions of their competitors, rendering their maximisation behaviour 
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non-strategic. Thus, our parties do not use forward induction strategies. We have opted 

for this setup, because allowing for strategic behaviour of parties would exhaust the 

computational capacity of most modern computers. 

Each voter votes for the party coming closest to the voter's ideal policy position. The 

distance between voters and parties is ( ) ( )22
, jijiji yyxxd −+−= , where ijd  

denotes distance between voter i and party j, x and y stand for the positions on the two 

policy dimensions. In other words, we start with the classical assumptions of the 

Downsian model. 

In order to grasp the properties of our computational model, we vary a number of 

parameters across experiments, namely the number of parties, the degree to which 

voters take into account partisan positions from the previous iteration, and voters' 

inclination to abstain from voting due to alienation motives. The values for each 

parameter were assigned by random, drawn from a uniform distribution. Table 1 gives 

an overview of the value ranges for these parameters.  

Parameter Minimum Maximum Mean Std. Dev. 
Number of Parties 2 6 4.49 1.30 
Importance of past position 0 1 0.52 0.28 
Inclination to abstain  0.1 1.99 1.04 .54 
Table 1: Parameters' Value Ranges 

The „memory“ parameter determines the degree to which voters „remember“ the 

positions of a party from the previous iteration. That is, voters assess the distance 

between their ideal point and the position a party takes not only on the basis of where 

the party is currently located, but also taking into account a party's past positions. The 

meaning of this is straightforward: Parties pay a (varying) price for changing policy 

positions too swiftly. The minimum distance assessment, therefore, becomes: 
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( ) ( ) ( ) ( )2 2 2 2

, 1, 1,i j i j i j i t j i t jd x x y y x x y yδ − −= − + − + − + −  

where 1,t jx −  and 1,t jy −  denote the position of party j in the previous iteration on policy 

dimensions x and y, respectively, and 0 1δ≤ ≤  captures the size of the „memory“ 

parameter.3 Note that this assumption is broadly in line with recent attempts to unify 

spatial and behavioural theories of responsible government (Merril and Grofman 1999; 

Alvarez, Bowler and Nagler 1996, Dow 1997; Adams 2001). However, the assumption 

of „memory” is also consistent with rational choice theories. Voters do not only have 

to judge the relative attractiveness of the parties’ positions, but also the credibility of 

these positions. It thus seems plausible that voters deem platforms that deviate less 

from earlier (observed) partisan positions as more credible than platforms that have 

changed to a large degree. The memory parameter captures this credibility problem of 

partisan platforms. Where its effects are large, voters are likely to vote for the same 

party for which they have voted before.  

The memory parameter stabilises the positions of parties. While leapfrogging still 

remains possible, its probability declines with higher values of the memory parameter. 

The memory parameter provides an explanation for Ian Budge’s idea of parties having 

ideology spaces (Budge 1994: 448). Ideology spaces in our model emerge 

endogenously as a consequence of parties reacting to voters considering past positions 

of parties.4 Allowing for voters that memorise past partisan positions also mirrors the 

assumption of biased voters that Adams (2001) suggested to explain dynamic 

                                                 

3  We have experimented with more complicated ‘memory functions’ (for instance with Taylor 
series). Since the substantive results remain robust, we have opted for the simplest 
specification. 

4  Michael Leweis-Beck and Kevin Chlarson (2002) provided some evidence in support of the 
party identification assumption.  
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competition in multi-party competition. In our view, voters are biased towards the 

party that has chosen a position closest to theirs in previous elections. Without 

forestalling our analysis, we find that higher memory parameters lead to greater 

ideological stability of the party system.  

Turning to the parameter that captures vote abstention due to „alienation“, observe, 

first, that this parameter models only one out of two possible motives for abstention. 

Voters may choose not to vote either because they feel that none of the parties is close 

enough to their own ideal point or because the parties are too close to each other, 

rendering their positions indistinguishable. These two motives, „alienation“ and 

„indifference“, are frequently discussed in the literature (e.g. Hinich, Ordeshook 

1970). In our computational model, we consider only „alienation“ motives for 

abstention. Note, secondly, that with larger values of the „alienation“ parameter, 

voters' inclination not to vote actually declines. This is brought about by the model 

specification, where a voter votes for a party if and only if a) the distance between this 

party and the voter's ideal point is smaller than the distance between the voter's ideal 

point and all other parties, and, b) this minimum distance is smaller than the 

„alienation“ parameter. In other words: When the „alienation“ parameter is large, 

parties are allowed to move far away from a voter's ideal point while that voter still 

casts its ballot for the party, as long as all other parties are even farther away. 

Conversely, if the parameter that captures „alienation“ is small, parties have to move 

close to a voter's ideal point in order to receive his or her vote. In case a party moves 

away too far, the voter chooses not to vote at all, even though no other party is closer 
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to its most preferred policy position.5  

With these varying parameters we are able to generate data that are open to statistical 

analysis. However, before we actually turn to taking a closer look at the properties of 

the model, the following section lays the ground for such analysis by exploring two 

analytical tools that have so far been largely (too) rarely used in exploring the logic of 

partisan politics.  

3. Analytical Method 

This section explains how we derive predictions from the model of multi-party 

competition. As others (e.g. Kollman et al. 1992; Lomborg 2001; Adams 1999), we 

use computer simulations to derive predictions of multi-dimensional, multi-party 

competition. However, rather than changing parameter values in a controlled fashion 

as most other simulation studies did, we randomise the parameters of interest in our 

computational model and run a sufficiently large number of simulations to identify 

structure in our model by fairly common regression techniques. By varying the 

parameters that characterise our virtual political system we endogenously produce 

systematically different outcomes. These outcomes add up to a probability density 

distribution, in which a single outcome depends on the combination of parameter 

values. These probability density distributions can be analysed by standard statistical 

procedures. In the statistical analysis, the varying parameter values serve as 

                                                 

5  Some authors have argued that abstention due to alienation is inconsistent with standard 
rational choice assumptions (Slutsky 1975). However, if voters calculation of the distance 
between their ideal-point and the parties’ positions follows an exponential function, then two or 
more competing parties that choose positions far from the ideal-point of the voter do not vary 
much from the voters’ perspective. Hence, if voters’ utility loss is quadratic in the distance to 
the parties, the microfoundation that suffices to justify abstention due to indifference also 
suffices (at least with minor modifications concerning the functional form) to explain 
abstention due to alienation.   
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independent variables that are used to derive hypotheses about the behaviour of real 

world political systems. 

This procedure has at least two advantages: Variation in the positions parties take that 

cannot be explained by structural variables can be treated as noise in the regression 

analysis and the setting allows analysing a much richer model of partisan competition 

than would be analytically tractable. Yet, these advantages come at what others believe 

is a high price, but what our method shares with all alternatives:6 It does not identify 

Nash equilibria. There are three reasons for the absence of Nash equilibria in our 

model. Two of which are standard and unavoidable given our research interest: We 

analyse multi-party competition in more than one dimension. In addition, we randomly 

assign the order in which parties move.  

We suggest a technique in this section, which allows for making predictions in the 

absence of Nash equilibria. As in quantum mechanics, we describe the motion of our 

„particles” – the parties – with probability distributions rather than with certainty. And 

also as in quantum mechanics, our method of analysis allows us to make predictions. 

Specifically, we identify probability distributions of partisan positioning in repeated 

simulations. Following Fudenberg and Tirole, the outcome of our repeated 

experiments can be described as a stochastic equilibrium: „The idea behind a 

stochastic game is that the history at each period can be summarized by a ‘state’ (…). 

Current payoffs depend on this state and on current actions (…). The state follows a 

Markov process, that is, the probability distribution on tomorrow’s state is determined 

by today’s state and actions.” (Fudenberg, Tirole 1995: 503). In our simulation, the 

                                                 

6  See appendix A for a discussion of alternative methods. 
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vote shares are the parties’ payoff, the state is the position parties choose at one 

particular iteration and an action is a party’s change of the position in the policy space. 

Note that we are more interested in the probability distribution of positions than in the 

processes that lead to this distribution. Figures 1-4 illustrate the distribution of 

positions in one experiment between three and six parties competing in the political 

arena.  
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Fig. 4 
Figures 1-4: Party Positions when Number of Parties increases from 3 to 6 

 

Figures 1-4 hold all but one parameter value constant: We increase only the number of 

parties in the political system. Two results are noteworthy: First, our model predicts a 

Downsian convergence when only two parties compete, And second, multi-party 
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systems do not lead to convergence. The more parties compete, the larger the spread of 

the parties in the political system.7  

Note further that the figures also suggest the absence of a strict Nash-equilibrium as 

more positions are taken than parties exist. Hence, there is no stability in multi-party 

competition. However, the lack of a Nash equilibirium does not lead to a situation in 

which parties choose their platforms at random. Rather, the position each party adopts 

shows regularities and relative stability. For instance, in the 25 iterations considered in 

figure 1, party 1 varies its position between 0.52 and 0.58 on dimension x and between 

0.42 and 0.46 on policy dimension y.  

When analysed over the last 25 iterations of all experiments we conducted in the two-

dimensional setting, parties chose a mere 346 out of 10,000 possible strategy 

combinations. 96.54 percent of possible positions in the policy space have thus never 

been adopted. The 50 policy positions most frequently adopted account for more than 

half of the unique positions where parties were located during our experiments. Hence, 

though we do not obtain Nash equilibria in pure or repeated strategies, this does not 

mean that partisan behaviour is "chaotic" (McKelvey 1976; Schofield 1978; 

Schofield/Sened/Nixon 1998: 3) or purely random. Without exception, we identified 

small subsets of the action space where partisan positions were located. Since 

stochastic equilibria highlight the average behaviour of the system under analysis 

                                                 

7  While the concept deviates from John Nash’s idea of stable equilibria, researcher using this 
concept can still derive predictions on a probabilistic basis. Kollman et al. (1992) and especially 
Lomborg (2002) demonstrate how one can visualize the output of computational models in a way 
allowing to make predictions.  We go one step further. By either systematically or randomly varying the 
parameter values used in the computation, we can not only observe variation in the ‘behavior’ of our 
virtual parties, which then causes variation on the level of the simulated political system. This procedure 
also allows analyzing the simulated data in a more systematic way. We employ standard regression 
techniques which enables us to relate variance at the system level outcome to variation in parameters 
used in the simulation. To the extent these parameters have real world equivalents, we can formulate 
hypotheses which are testable against real world data.  
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rather than the peculiarities of each single outcome, employing the concept of 

stochastic equilibria offers insights into the logic governing macro systems such as the 

party system.  

Yet, computational models can be used in a more powerful way. By either 

systematically or randomly varying the parameters used in the simulation we gain 

additional insights into the behaviour of our model, because the changing parameter 

values affect the density distribution of partisan positions.  

Figures 5-8 illustrate the effect of varying the abstention parameter on a) the structure 

of positions chosen by the parties and b) the distribution of the parties’ distance from 

the mean voter position. As mentioned above, our computational model includes a 

parameter that captures abstention out of alienation motives, i.e., a voter may not cast 

his or her vote if the distance between their ideal policy position and the positions of 

every party is larger than some randomly assigned value – which, in our model, is 

called the „alienation“ parameter. Translated into real world phenomena, voters feel 

alienated in the sense that none of the parties in the political arena match their interests 

to a sufficient degree, thus rendering voting a meaningless effort. We capture this 

phenomenon by including inclination to vote in the model and by varying the threshold 

for this feature across experiments. Recall that higher alienation parameter values 

result in higher turnout rates, i.e. vote abstention drops with increasing values for 

„alienation“.8  

                                                 

8  In the simulation, the „decision” of whether to vote or to abstain is based on a comparison 
between the distance to a voter’s closest party and the abstention parameter value. If this 
distance is smaller than the abstention parameter, the voter abstains. Thus, with higher 
parameter values, fewer voters abstain. 
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Figures 5-8: Distribution of Partisan Positions when inclination to vote = 0.64 (high turnout: 
upper graphs) and when inclination to vote = 0.26 (low turnout; lower graphs)  

 

We observe that the dispersion of partisan positions in the policy space changes with 

varying parameter values. In the first case (low vote abstention with a turnout rate at 

about 95 percent) partisan positions are clearly concentrated in two areas of the policy 

space, while in the second case (high vote abstention with a turnout rate at about 63 

percent), party positions are much more dispersed. We therefore expect the alienation 

parameter to influence the mean distance between partisan platforms. Note that this 

result is brought about solely by the variation of the „alienation“ parameter, because 

other parameters were kept largely constant: The number of parties is four in both 

experiments on which figures 5-8 are based, while the „memory“ parameter that 
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determines the importance of past partisan positions varies only slightly from 0.83 in 

experiment 147 (low turnout) to 0.88 in experiment 630 (high turnout).  

The data generated by our simulation can be analysed with standard statistical 

procedures. This enables us to assess whether the impression we derived from visual 

inspection – that there is structure in the data that can be linked to variation of the 

model’s parameters – holds against more rigorous testing. It also enables us to identify 

the factors that bring about change in the average behaviour of the system.  

Data drawn from computational models is in some sense similar to from data that is 

assembled by observing and recording real world phenomena. Data from both sources 

can be transformed into datasets with columns and rows where each column is 

assigned a variable and each intersection between columns and rows contains a single 

observation. The first set of variables generated by our computational model of multi-

party competition is the input parameters that were varied over experiments. 

Specifically, these are the number of parties competing for vote shares, the inclination 

to abstain from voting out of alienation motives, and voters' memory of past partisan 

positions. Also subject to variation was the initial position of parties in each 

experiment (which was assigned randomly), and the order in which parties took turns 

in maximizing their vote shares, taking as given the position of the other parties in the 

political arena. We consider these to be our exogenous variables.  

The second source of variables is the positioning behaviour of parties recorded during 

the computational experiments. Here, we focus on the distance between parties’ 

positions and the position of the mean voter (radicalism), the distance between the 
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positions of each party (between-party distance), and the difference between a party's 

position in the current iteration and its position in the iteration before it („volatility“).9  

Data generated by a computer simulation should be considered as panel data, in which 

either the virtual parties or the party-experiments define the units and each iteration 

defines the periods. Controlling for serial correlation, by either including a lagged 

dependent variable or through a Prais-Winsten transformation of the data, corresponds 

to the ‘state-dependence’ of the Markov process. In addition, we can employ either a 

fixed or random effects estimator to account for unit heterogeneity.  

 

4. Analysis of the Computational Model 

We ran two types of regressions. The first type (robust and truncated models) assumed 

that a party’s position in iteration t was statistically independent from the party’s 

position in the previous iteration t-1. We employed Huber-White-sandwich estimators 

to avoid possible bias resulting from the skewed distribution of the dependent 

variables. The second type relaxed this assumption and took errors as serially 

correlated. Specifically, we ran a Prais-Winsten model with random effects. Table 2 

displays the results of the inductive analysis of our computational model.  

                                                 

9  Note that of the 100 iterations in each experiment, we use only the last 25 for analysis by 
regression techniques. Still, we end up with a number of observations that is large. Often, a 
large N leads to overconfidence. For that reason, we drastically reduced the number of 
observations and found that this robustness test has almost no impact on the estimated 
coefficients, while the effect on the standard errors of some variables is only minor. Data on 
these checks of robustness can be obtained from the authors. 
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Table 2 reveals only minor differences between a robust and truncated estimation 

and Prais-Winsten regression. Most our results are therefore robust to the use of 

different estimation techniques. We summarize our results in turn.  

In respect to political radicalism, three hypotheses can be derived from our model. 

First, the radicalism of parties increases to the extent in which voters consider past 

partisan ideologies. To our knowledge, no formal model of endogenous partisan 

preferences has as yet assumed voters remembering past positions of parties. 

Thus, this hypothesis seems to be a novelty of our model. It can easily be tested 

against real world data by analysing partisan behaviour in new democracies. Our 

model predicts that when new democracies mature, the radicalism of (some) 

parties increases. Secondly, we derive the hypothesis that the number of parties 

tends to raise the average radicalism of political platforms. This result appears to 

be self-evident and can already be indirectly derived from the median-voter 

theorem: If platforms converge to the median voter in the 2-parties case, but not in 

the 3-parties case, radicalism has to increase if the number of parties exceeds two. 

As our model suggests, this hypothesis is generalisable beyond the median voter 

theorem. Thirdly, a high inclination to abstain from voting increases parties’ 

radicalism. Again, this result lends itself readily to empirical assessment by 

comparing party systems with both high and low participation rates. Finally, 

parties that change their position later are slightly less radical than early movers. 

This may suggest a small last mover advantage. However, the effect appears to be 

minor.  

Our second ‘dependent’ variable is the political volatility of parties. We find four 

substantive effects: Political volatility decreases with voters’ propensity to abstain 

and increases with the number of parties. In addition, the last moving party makes 



 20 

bigger changes to its programme than the earlier movers. Moreover, we find that a 

larger memory parameter (as expected) stabilises partisan positions. The more 

importance voters attach to past positions of parties, the less attractive are changes 

in partisan platforms. Hence, in political systems where credibility of partisan 

positions is not backed by some observable record, we expect some parties to 

‘jump’ through the policy space.  

Finally, we observe lower changes in electoral platforms if there is an even 

number of parties. This result – puzzling as it may seem – mirrors well known 

outcomes of game-theoretical models, where actors’ behaviour depends on 

whether the number of players is odd or even.  

Finally, we consider the impact of the ‘exogenous’ variables on the proximity of 

parties to each other. We find that distance between parties increases with the 

number of parties present in the political arena. At first glance, this result seems to 

be counter-intuitive, but it stems from the fact that radicalism also increases as 

more parties populate the political system. When (some) parties move further 

away from the centre of the policy space, they also increase the distance between 

them. Voter memory and inclination to abstain from alienation motives seem to 

have a similar effect: Both factors increase radicalism and thereby tend to raise 

the distance between parties. Obviously, if voters abstain from voting when 

parties move too far away from their ideal point, parties will feel more strongly 

compelled to move to the ends of voters’ preference distributions, assuming votes 

will be gained that would otherwise be lost. Table 3 summarises the central results 

of the analysis of our model: 
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 radicalism of 
parties 

platform volatility between-party 
distance  

discount parameter + - + 
number of parties + + + 
even number of parties 0 - + 
move order 0 + + 
inclination to vote 0 + - 
Table 3: Summary of Hypotheses derived from the Model 

 

The analysis of our relatively simple model allows the formulation of 15 

hypotheses – most of which appear to be testable with actual data (if we assume 

that the prediction ‘no effect’ is testable). Studies that restrict themselves to Nash 

equilibria have as yet not been able to derive a single testable hypothesis beyond 

the observation of an equilibrium in convergent or divergent strategies. In our 

view, this difference amply demonstrates the power of our research method. 

Furthermore, the hypotheses we derive from our model have interesting 

implications for long-standing debates in political science. For instance, 

Rabinovitz and Macdonald (1989) have argued that the directional model, which 

proports that voters evaluate party preferences based upon their direction and 

intensity, is supported by the empirical finding that in many real world party 

systems „the center of the space is dense with voters but empty of political 

parties” (Adams 2001: 97). Similarly, Rabinovitz and Macdonald (1989) as well 

as Rabinovitz, Macdonald and Listhaug (1991: 157-166) argue that this finding is 

inconsistent with proximity voting and can only be explained by directional 

models.  

Adams (2001: 97-99) claims that this assertion is wrong and we find support for 

Adams’ position. Our model not only assumes a bivariate normal distribution of 

voters – that is: the centre is dense with voters – it also demonstrates that parties 
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avoid the centre though voters are motivated by proximity voting. Moreover, our 

model extends the current development of unified models (see for instance 

Adams, Merril 2004), which explain party positioning along with electoral 

turnover and electoral outcomes. Our analysis puts forward the hypothesis that 

abstention clearly matters for both, party positions and platform volatility. If this 

result finds empirical support, models that fail to incorporate abstention will easily 

lead to wrong inferences. 

5. Robustness Tests 

This section performs two types of robustness check. First, we use semi- 

parametric techniques – techniques that estimate different coefficients for various 

pre-selected parts of the distribution – to allow for non-linearity in the relation 

between our exogenous and endogenous variables. Secondly, we demonstrate that 

all our hypotheses derived from the experiments in two dimensions also hold 

when we analyse multi-party competition in three dimensions. Since each 

additional dimension comes at high computational costs – the time to run one 

experiment increases by a factor of 100 – we do not study multi-party competition 

in the four, five or six dimensional policy spaces.  

5.1 Linearity by default? 

As yet, we have implicitly assumed that the relationship between exogenous 

variable and endogenous variables are linear. Giving up this assumption and 

allowing for non-linearity may reveal properties of our computational model that 

have so far gone unnoticed. If such a structure were detected, it could in turn be 

used to derive testable hypotheses. We can easily speculate about such non-linear 

phenomena in our artificial data: Because voters’ preferences are drawn from a 



 23 

normal distribution which gives – of course – a non-linear density function some 

marginal effects might be increasing or decreasing. As, for instance, parties move 

away from the densely populated core to regions of the policy space where fewer 

voters have their ideal points, we should expect that parties move in larger steps. 

At the same time, allowing for non-linearity also serves as a check for robustness: 

If our results remain stable, we can be more confident that the relationships we 

claim to have found in the data are not spurious but brought about by systematic 

properties of the computational model that generated them. 

We thus split the exogenous variables into five quintiles and estimate separate 

coefficients for each quintile (dubbed q1 to q5 for each exogenous variable). Put 

differently, we estimate five tangents of a potentially non-linear relation between 

exogenous and endogenous variable. If the relationship between the independent 

and the dependent variables is perfectly linear, the coefficients of each quintile 

will be identical. If, however, the quintiles’ coefficients are significantly different, 

then the relations between the variables are likely to be non-linear. Table 4 

presents the results for all the dependent variables we considered in section 4. The 

estimation model remains the same as in table 2. Due to the computation of 

quintiles, we end up with five new independent variables for each independent 

variable that was included in the estimates of the previous section. 
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 radicalism of 
parties 

platform volatility between-party 
distance  

Discount q1 
0.004..0.246  

0.1029 
(0.0160) 

-0.0097 
(0.0091) 

0.1712 
(0.0183) 

Discount q2 
 0.246..0.446 

0.0833 
(0.0067) 

-0.0313 
(0.0038) 

0.1374 
(0.0076) 

Discount q3 
0.446..0.641 

0.0654 
(0.0043) 

-0.0228 
(0.0024) 

0.1073 
(0.0049) 

Discount q4 
0.641..0.801 

0.0582 
(0.0033) 

-0.0163 
(0.0019) 

0.0924 
(0.0037) 

Discount q5 
0.801..0.999 

0.0447 
(0.0026) 

-0.0030 
(0.0015) 

0.0723 
(0.0030) 

Inclination to vote 
q1 
0.10..0.47 

-0.0403 
(0.0078) 

0.0206 
(0.0044) 

-0.0683 
(0.0089) 

Inclination to vote 
q2 
0.47..0.85 

-0.0189 
(0.0036) 

0.0078 
(0.0020) 

-0.0345 
(0.0041) 

Inclination to vote 
q3 
0.85..1.23 

-0.0126 
(0.0022) 

0.0056 
(0.0013) 

-0.0230 
(0.0026) 

Inclination to vote 
q4 
1.23..1.60 

-0.0099 
(0.0017) 

0.0045 
(0.0010) 

-0.0177 
(0.0020) 

Inclination to vote 
q5 
1.60..1.99 

-0.0084 
(0.0014) 

0.0041 
(0.0008) 

-0.0150 
(0.0016) 

party2 0.000 
(n.a.) 

0.000 
(n.a.) 

0.000 
(n.a.) 

party3 0.0221 
(0.0022) 

0.0384 
(0.0012) 

0.0291 
(0.0025) 

party4 0.0756 
(0.0021) 

0.0171 
(0.0012) 

0.1098 
(0.0024) 

party5 0.0889 
(0.0020) 

0.0458 
(0.0011) 

0.1307 
(0.0023) 

party6 0.1026 
(0.0020) 

0.0306 
(0.0011) 

0.1502 
(0.0023) 

Cons 0.0035 
(0.0034) 

0.0138 
(0.0019) 

-0.0027 
(0.0039) 

Nobs 69675 69675 69675 
Wald Chi 4983.89 2488.22 8581.96 
R² 0.516 0.145 0.880 
Rho 0.334 0.103 0.352 
standard errors in parentheses 
Table 4: Semi-parametric test of non-linearity 
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The reported results indicate only slight non-linearities. None of these non-

linearities renders the hypotheses derived from the linear estimates weak. The 

deviations from the results of the linear estimates are not strong enough to change 

the signs of the coefficients of the regression to the sample mean. We therefore 

conclude that our model is robust to the inclusion of non-linear terms. 

On a more substantive level, the non-linearities allow us to derive at least one 

additional interesting hypothesis: The estimates for the number of parties suggest 

that effects on the political system are strongest when moving from a three to a 

four party system. A four-party system is much more radical and volatile than 

three and a two party systems. To be sure, moving from four to five parties further 

increases radicalism and volatility, but the change is moderate in comparison to 

the change brought about by adding a fourth party. In light of this result, the 

establishment of the Green Party in Germany in the early 80s serves as an 

interesting case study.  

In addition, both the marginal effects of the discount and the alienation parameters 

(inclination to vote) become smaller. Hence, an increase in a society’s propensity 

to abstain from voting has a large effect on the behaviour of parties when the 

turnout rate is close to one, while decreasing participation has little effect if 

participation is already low. Countries that remove the obligation to vote provide 

good case studies for this hypothesis derived from our computational model. For 

example, the decline in Austrian turnout rates (0.90 between the early 50s and the 

late 60s to 0.75 in the 90s) should have had a larger effect on the political system 

than the decline in Finland where participation dropped from 85 (in the early 70s) 

to 70 percent (in the early 90s) and both effects should exceed that of the 

declining participation rate in France (0.75 in 1956 to 0.60 in the 90s). 
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5.2 Multi-party Competition in Three Dimensions 

Politics is not necessarily restricted to competition in two dimensions. In many 

countries, voters’ distinguish between social and economic policies, security-

related policies, and environmental policies. The inclusion of an additional third 

dimension is thus a natural extension to our model. Again, this extension serves as 

a means to assess the robustness of our results. As such, moving from two to three 

policy dimensions finds a justification in our methodology. On the other hand, the 

inclusion of an additional policy dimension allows testing the parsimony of our 

model. If important new insights could be derived from the three-dimensional 

case, it might be worthwhile to further investigate higher dimensional policy 

spaces in subsequent research. However, if the explanatory power is similar for 

the three-dimensional case, the two-dimensional model is clearly preferable to its 

more complicated counterpart. 

We ran 197 experiments where parties competed in three policy dimensions. As 

before, we varied the number of parties (2, 3, 4, 5, and 6 parties), the inclination to 

abstain from voting due to alienation motives, and the degree to which voters 

considered past partisan positions. Voters’ preferences on the three dimensions 

are again drawn from a normal distribution and are independent of each other. An 

analysis of the data generated by these experiments is presented in table 5. 
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 radicalism of 
parties 

platform 
volatility 

between-party 
distance  

estimation 
technique 

Prais-Winsten random effects 

Intercept -0.0365 
(0.0081)  

0.0212 
(0.0082)  

-0.369 
(0.0131)  

discount 
parameter 

0.0550 
(0.0074)  

-0.0196 
(0.0075)  

0.1298 
(0.0119)  

number of 
parties 

0.0289 
(0.0013)  

0.0136 
(0.0013)  

0.1371 
(0.0020)  

even number 
of parties 

0.0122 
(0.0037)  

-0.0287 
(0.0037)  

0.0594 
(0.0059)  

move order -0.0019 
(0.0009)  

0.0079 
(0.0015)  

-0.0001 
(0.0012) 

Inclination to 
vote 

-0.0081 
(0.0029)  

0.0042 
(0.0029) 

-0.0189 
(0.0047)  

Nobs 4228 4228 4228 
Wald chi² 594.15 187.41 5285.03 
R² 0.668 0.213 0.943 
Rho 0.178 0.053 0.289 

standard errors in parentheses 

Table 5: Model Properties in Three-Dimensional Party Competition 

 

When compared to the estimates carried out in section 4, the results of the three-

dimensional case exhibit a high degree of robustness with the inclusion of an 

additional dimension. Apart from insignificant parameters, the coefficients have 

the same signs and are mostly of the same size. Two exceptions, however, seem 

noteworthy: First, the influence of voters’ memory on partisan behaviour becomes 

stronger when a third dimension is considered. The reason is that in the absence of 

memory, parties have more room for political manoeuvre if there are three instead 

of two dimensions. Adding an additional constraint to unrestricted positioning 

becomes more vibrant. Second, the positive effect of the number of parties in the 

political arena on the average distance between parties is larger in the three- than 
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in the two-dimensional model. Again, this is brought about by the increased space 

parties enjoy when there is an additional dimension.  

The robustness check we conducted through the inclusion of an additional policy 

dimension illustrates that (a) the model does not gain in explanatory power if 

three instead of two dimensions are considered, and (b) the estimated results of 

the data generated by a three-dimensional model differ only slightly from those of 

the initial implementation with two policy dimensions. To sum up, the hypotheses 

derived from our model do not depend on assumptions about the functional form 

that governs the relationship between independent and dependent variables. Nor 

are the results sensitive to the inclusion of an additional policy dimension. The 

results of the analysis of our model that we have discussed in section 4 can, 

therefore, be considered robust.  

6. Relation to empirical findings and prior theoretical work 

In this section, we relate the properties of our model and the hypotheses derived 

thereof to earlier empirical findings on partisan positioning. This serves as a check 

on the plausibility of the model's predictions. The exercise also points towards 

new ground previously uncovered by empirical investigations. 

Instability in competition: The basic property of our model is its dual nature of 

partisan adaptation and predictability. In other words: Our hypotheses are derived 

despite the absence of unique Nash-equilibria that would allow to make point 

predictions. While almost all previous studies treated the instability of political 

platforms as a nuisance (because it precludes the identification of Nash-equilibria) 

we consider this behaviour a feature of our model which is consistent with 

empirical observation.  
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Many scholars have observed that parties seek to avoid positions that come to lie 

between the positions of the competing two parties (see i.e. Adams 2001: 6). If 

they are heckled by their competitors, they leapfrog one party (typically the one 

which is closer to the mean voter). We observe similar patterns in our model. 

Since our model allows parties to change their positions in two dimensions, 

however, we do not observe pure leapfrogging but rather a combination of 

leapfrogging and circling around the mean voter’s position. The feature of 

continuous small adaptation of partisan platforms that we observe in the 

simulations also mirrors Ian Budge's (1994) observation that parties in politically 

mature OECD countries tend to maintain relatively, but not perfectly, stable 

partisan platforms. In his view, „the movement of parties is limited because of 

ideological constraints.” (Budge 1994: 448).  

James Adams also observes the absence of both, stable party positions but also 

random distribution of party positions in his analysis of party competition in Great 

Britain and France (Adams 2001: 142ff.). While the parties frequently changed 

their positions, the actual space in which they move is much smaller than the 

available policy space. This observation is perfectly consistent with the 

predictions of our model.  

Yet, in our model, the old question of "why so much stability" (Tullock 1981) is 

answered in a different way: Stability emerges as a systematic feature of the 

simulated system: Parties face an incentive to maintain relatively stable positions. 

By inclusion of a "memory" parameter capturing the degree to which voters 

remember past partisan positions, we can also assess the relative strength of this 

incentive with varying assumptions on the size of the parameter. Therefore, while 

Budge’s model suggests a stable platform regardless of the age of the political 
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system, our model predicts that platforms become more stable as political systems 

age. The ideological instability of parties in transition countries lends more 

support to our model and to arguments put forward by, for instance, by Iversen 

(1994) as well as to arguments that explain platform stability with ideological 

constraints. 

The empty centre: Our finding that parties avoid the means of voters' preference 

distributions – i.e. the location where most voters have their ideal points, given 

our distributional assumptions – is mirrored by several findings in the empirical 

literature. For instance, research carried out by the Party Manifesto group suggests 

that parties rarely move into the core of the political system in multi-party systems 

(Huber and Inglehart 1995). This finding is supported by micro-level analysis 

based on polls among Dutch voters who were asked to give their perceptions on 

parties' positions as well as their own ideal points. As Quinn and Martin (2002: 

410) show, the perceived average positions were located in quite some distance 

from the peak of the density distributions of voters' ideal points in a two-

dimensional setting. Along the same lines, Norman Schofield and Itai Sened 

(2002), using data for the 1992 and 1996 elections in Israel, concluded that parties 

did not move to the political centre "dense with voters". Mirroring this research, 

Schofield (2005) identified divergent partisan positions in Britain, using data from 

1992 to 1997, which concluded that the Liberal Democrats chose a position close 

to the centre for economic issues. Unfortunately, Schofield displays the 

distribution of voters on a two-dimensional plane but does not report a two-

dimensional location of the parties in British political system. His research 

therefore remains inconclusive on whether the Liberal Democrats actually are a 

centrist party.  
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The empty centre also becomes visible in Adams (2001) empirical analysis of 

party positioning in France. While it may well be that the trajectory of a party 

passes by the centre on the party’s way from the left to right (or vice versa), no 

party actually maintained a position close to the centre for longer than one 

election. Again, we observe very similar patterns in our simulation. If the number 

of parties competing for votes exceeds two, the centre is predominantly empty. It 

may well be, nevertheless, that a single party will take a position close to the 

centre when the competing parties become relatively radical. Therefore, our 

simulation suggests that in multi-party competition the centre is an attractive 

position if and only if it is taken by one party and if the competing parties are 

relatively radical. However, our model suggests that such a situation is not stable 

and this prediction is backed by the evidence provided in Adams’ case study of 

France. 

Volatility: While partisan positions are not entirely stable over time, the volatility 

of parties is surprisingly low.10 The simulation results presented in the preceding 

section suggest that the average volatility of a party system declines with the 

number of parties and the importance of previous party positions. The empirical 

literature supports our results in that the volatility is larger than zero but tends to 

be small. For example, Ian Budge concludes that parties are reluctant to alter their 

ideologies (Budge 1994). Adams et al. (2004) study eight Western European 

                                                 

10  Volatility of partisan platforms should increase if we had allowed for variation in the 
distribution of voters. For research along these lines see McDonald et al. 2005 and 
Martin/ Plümper 2006. 
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multi-party systems and find systematic patterns in the parties’ adjustment 

processes, but they also find that changes in party positions tend to be small.11  

Two Party Competition: In general, our model mirrors Downs’ predictions of 

party competition. With only two parties populating the political system, they 

locate themselves close to the median-voters position. However, the positions of 

the two competing parties are not entirely stable in our model and short-term 

deviations from the centre are possible, especially when the memory parameter is 

large. To some extent, these findings are consistent Barry Burden’s claim that if 

electoral competitiveness is low, parties are more likely to choose moderately 

divergent positions (Burden 2004). Burdon bolsters his theory with data from US 

elections. He finds that electoral competitiveness depends on the challenger’s 

experience and funds. If both are low, the incumbent may well deviate from the 

median-voters position. In its current version, our model does not distinguish 

between incumbents and challengers, but if we interpret a large memory 

parameter as indicating a low degree of competitiveness in the current election, 

then our model seems to be by-and-large compatible to Burden’s findings.  

Benjamin Highton and Raymond Wolfinger (2001) as well as Jack Citrin, Eric 

Schickler and John Sides (2003) have recently argued that if turnout rates were 

higher in the United States because a smaller number of poor voters abstained, the 

effect on electoral results would still be negligible. In principle, our model 

identifies an influence of the abstention propensity on political systems, but in 

fact, this influence is very small in political systems in which only two parties 
                                                 

11  Their most important finding suggests that party positions become more volatile if the 
centre of the political system moves away from the previous position of the party. In the 
simulation underlying this article, the distribution of voters’ positions is stable. We thus 
cannot say whether our model is consistent with Adams et al.’s findings. However, we 
currently conduct research along the lines suggested by Adams et al. (2004). 
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compete. Yet, this finding cannot be generalised to multi-party systems, in which 

higher propensities to abstain result in higher political volatility. Moreover, our 

model suggests that the level of electoral turnout has only a minor impact on the 

chances of electoral success: Parties anticipate higher turnout rates and adjust 

their platform choice accordingly. Hence, even if turnout does not cause much 

influence in the outcome of elections it may still exert an influence on partisan 

competition.  

Radicalism: Our model not only predicts an empty political centre but also states 

relationships between features of the political system and the degree to which 

parties deviate from the means of voters' preferences. The same is true for 

platform volatility, i.e the swiftness of intertemporal positions change. 

Unfortunately, there exist no empirical contributions which we are aware of that 

cover these questions explicitly. Rather, political radicalism has predominantly 

been analysed in terms of voter characteristics and/or exogenous events rather 

than as a consequence of political systems (see, e.g. Denemark/Bowler 2002 for 

the cases of Australia and New Zealand; Anderson 1996 for Denmark and 

Norway; ). This literature is very useful. But it also seems promising to study 

under what conditions political systems are more likely to breed radical parties. 

From our perspective, it would be very interesting to relate the model's predictions 

on parties' radicalism to empirical observations of real partisan behaviour from, 

for instance, the Party Manifesto project. 

In sum, our model utilises extensive links to recent electoral research and finds 

ample support from empirical studies. In fact, to our knowledge, none of our 

model’s predictions deviate from the available empirical records on partisan 
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competition to any serious extent. Having said this, we do admit that not all 

predictions of our model have as yet been tested.  

7. … and back to Downs 

This paper has presented a Downsian-type computational model of multi-party 

political competition in policy spaces with two and three dimensions. Despite the 

absence of unique Nash equilibria we were able to identify systematic patterns of 

parties’ optimizing behaviour that were analyzable by standard statistical 

techniques. In doing so, we have identified a number of regularities from which 

empirically testable hypotheses can be derived: First, the centre of voters’ 

preference distribution is left uncovered by vote share maximising parties. This is 

in line with empirical findings on the distribution of partisan platforms in real 

world political systems (Listhaug, Macdonald, Rabinowitz 1990; Adams 2001). 

We were, however, able to derive this hypothesis without resorting to assumptions 

built into models of directional voting (Rabinowitz, Macdonald, Listhaug 1991). 

Second, we identified a number of factors that contribute to the deviation of 

partisan positions from the mean of voters’ preferences. Most importantly, the 

number of parties in the political system, as well as the inclination to abstain from 

voting due to alienation motives, increases the average distance between party 

positions and the centre of the political arena. Third, the number of parties 

competing for votes in a political system does not only increase their distance 

from the mean of voters’ preferences but also their distance to one another and the 

degree to which parties change their policy stances over time. With more parties 

present in the political arena, shifts in political platforms become larger. Finally, 

an exogenously determined parameter for voters’ „memory” of past partisan 
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positions was shown to increase both the deviation of parties from the political 

centre and their distance to one another while platform volatility decreases when 

memory becomes more important. 

We were able to arrive at these results despite the absence of unique Nash 

equilibria in the model under investigation. The absence of equilibrium does not 

preclude analysis. With respect to the case of multi-party, multi-dimensional 

competition, we demonstrated that there is a sufficient degree of stability and 

structure in the models’ results so as to render it open to statistical assessment that 

generates meaningful results. Even though unique point predictions were 

impossible given the properties of the model, we were able to draw conjectures 

about some of the causal mechanisms that govern partisan positioning behaviour.  

Our findings lend support to models predicting divergent policy platforms if the 

number of parties exceeds two. Moreover, it confirms Downs’ assumption that, in 

multi-party systems, “parties will strive to distinguish themselves ideologically 

from each other and maintain the purity of their positions.” (Downs 1957: 126-

127). Perhaps even more importantly, we found quite regular patterns in the 

distribution of parties across the political spectrum. Unless the number of parties 

becomes too large or we exogenously distinguish one party from another (for 

instance by assigning a different level of ‘voters’ bias’ to each party), parties 

chose equidistant positions to voters' mean positions. When the number of 

relevant parties exceeds six, parties adopt positions on more than one circle 

around the mean voter’s position. True, this behaviour is hardly repeated by ‘real’ 

parties, but this does not suggest that anything is wrong with our model. We 

merely find that, from the perspective of voters, ‘real parties’ are not perfect 

substitutes. In other words, if the Labour Party and the Liberal Democrats were to 
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swap their partisan positions, not all Labour voters would vote for the Liberal 

Democrats (and vice versa).  

Nevertheless, we believe that the systematic patterns that we can observe in our 

simulations resemble the Downs model on a somewhat higher plane. The mean 

voter position is of the uttermost importance even in political systems in which 

the centre remains empty because too many parties compete for votes. We, 

therefore, feel confident that Downsian-type models of partisan competition with 

deterministic rules governing voting based on proximity considerations can be 

fruitfully employed.  

A logical next step along this line of research consists of subjecting these 

conjectures to rigorous empirical testing. We have outlined some avenues that 

seem promising in this regard, namely the comparison of the newly established 

political systems in Central and Eastern Europe to their more mature counterparts 

in the West of the continent, or the analysis of party systems in which challenger 

parties proved successful. Clearly, it is only the interplay of theoretical modeling 

and subsequent testing of the hypotheses derived thereof that can determine the 

value of such models.  

 

Appendix A: 

Nash Equilibria in Probabilistic Voting and Local Maxima 
The Downsian model of multi-party competition does not allow identification of 
Nash-equlibria. In search of an alternative method, scholars have gone two 
distinct ways to derive predictions about multi-party competition: Lin et al. (1999) 
as well as Adams (1999) have suggested probabilistic voting models, which – 
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despite the empirical evidence12 – identify a Downs-type convergent equilibrium. 
Most scholars, however, have augmented the traditional Downs model by adding 
various constraints, which pull or push the parties competing for votes or vote 
shares to more extreme positions. Examples include models that add party 
activists (Aldrich 1983a, 1983b) or candidate competence (Grosclose 2001, 
Schofield and Sened 2005). 
Let us briefly discuss the Adams and the Schofield and Sened model, because 
these two models are most closely related to the model we develop in section 2. 
Adams (1999b) studies the conditions under which convergent equilibria in a 
setting similar to ours emerge on the basis of a probabilistic voting model. He 
finds that a convergent Nash-equilibrium emerges when the stochastic element in 
voters’ choice is “sufficiently large” (Adams 1999b: 260). In fact, in order to 
generate equilibria, this stochastic element has to become so large that the voting 
decision of all but some radical voters almost exclusively depends on the 
stochastic term. (Stated more technically: the variance of the stochastic term, 2σ , 
has to be larger than the relative difference between the parties and the voter 

ij ikd d−  – with i being a representative voter and j and k two representative 

parties, j k≠ ). Schofield and Sened (2005) explain the distribution of parties in 
the Knesset. They observe empirically that the largest two parties, Likud and 
Labor, do not converge to the mean voter but rather take equidistance positions on 
the principal axis of the political system (Schofield and Sened: 2005: 659). They 
also present the results of a simulation, in which the computational equivalents of 
Likud and Labour end up in non-convergent positions relatively close to the 
centre of the political spectrum. In their view and in their simulations, these 
results are achieved by assuming that Likud and Labour have the higher skilled 
candidates.13  
Form our perspective, both models provide important insights into the logic of 
multi-party competition. Yet, the hypotheses the two models generate have a 
strong arbitrary element. To start with, Adams is right stating that he analyses the 
conditions under which stochastic models generate a convergent equilibrium. He 
does not say that his model predicts mean voter convergence in multi-party 
competition. Unfortunately, his article has been understood that way. For instance, 
Schofield and Sened (2005: 637) state: ”The principal result of this work is ‘the 
mean voter theorem’, which asserts that parties, in situations where they are 
motivated to increase vote shares, will adopt convergent strategies at the mean of 
the electoral distribution.” This interpretation of Adams’ model is incorrect, 
because stochastic models are unlikely to produce unique equilibria and thus 
cannot – without additional constraints –  produce a unique convergent 
equilibrium. Rather, Adams merely demonstrates the existence of a convergent 
equilibrium among very many other non-convergent equilibria, given a 
sufficiently large stochastic element. If the stochastic term is larger than the 
                                                 

12  See, among others Poole and Rosenthal 1984; Budge, Robertson and Hearl 1987; Cox 
1990, 1997; Adams and Merrill 1999.  

13  This assumption borders a tautology. The two parties gain the most seats, because they 
are assumed to be most skillful, this allows them to go closer the centre of the political 
spectrum, where most of the voters are located, who then believe that these parties are the 
most skillful, because they have preferences closest to their own preferences.  
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maximum distance parties choose given the distribution of voters across the 
policy space, almost all combinations of partisan positions become an 
equilibrium. Or, to be more precise: All but those in which at least one party 
chooses an extremely radical position. Thus, probabilistic models allow the 
derivation of a convergent equilibrium, but the parameter sizes under which a 
convergent equilibrium emerges lead to multiple equilibria. Therefore, these 
models fail to make point predictions.  
Almost the same holds true for the method of analysis Schofield and Sened have 
chosen in order to derive the alternative hypothesis of a divergent equilibrium. 
The authors correctly admit that their model does not allow for the identification 
of Nash equilibria. In the language of the authors: “The simulation exercise made 
it evident that concavity did fail, so there was no reason to expect the existence of 
Nash-equilibria. We therefore sought the existence of the weaker local Nash 
equilibrium.” (Schofield and Sened 2005: 639). The problem wit Local equilibria, 
however, is that they are almost never unique and, second, that they are sensitive 
to initial conditions. Typically, small changes in the parameter sizes cause huge 
differences in the outcome (that is: in the prediction).  
In sum, both the predictions based on the stochastic voting model of Adams and 
the local Nash equilibria method of Schofield and Sened are dubious. The failure 
to identify unique Nash equilibria is, of course, not the fault of the authors but 
rather a property of rational choice models of multi-party competition. Unless 
political scientist are willing to ‘enrich’ their models by additional constraints, 
thus reducing the number of equilibria, models of multi-party and/or multi-
dimensional competition will never generate point predictions.  
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