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Introduction & Literature Review (make bank gothic)

The development of spatial theory as an evaluative, descriptive, and empirical tool has progressively advanced within the discipline of political science, though the frequency of works making use of it has intensified only within the last few decades.   
Anthony Downs’ pioneering contribution on the modeling of party competition kick-started a line of spatial analysis that has contributed significantly to our understanding of political behavior within a space (Downs, 1957).  Though Downs’ work operated along a unidimensional ideological continuum, later work has examined party competition, the nature of voter choice, and candidate evaluations over a multidimensional space (Weisberg & Rusk, 1970; Rusk & Weisberg, 1972; Rabinowitz, 1978; Enelow & Henich, 1984; Poole, 1998).   
Various methods exist for deriving a space for candidates.  Models have utilized covariance matrices to derive the candidate’s points, to place the voters in the space, a factor analysis with preference data, and the scores themselves rather than a correlation matrix, and other variations on the theme (Weisberg & Rusk, 1970; Rabinowitz, 1978; Enelow & Hinich, 1984; Poole, 1998; Dow, 2001).   Though Green & Shapiro’s critique of rational choice for its dearth of empirical work is generally accepted within the discipline, a host of empirical applications of spatial theory have been taken up in recent years (Green & Shapiro, 1994; Fiorina, Morris, 1995; Ordeshook, Peter C., 1995; Dow, 2001).  
This paper is a replication project utilizing the multidimensional scaling method developed by Weisberg & Rusk to unfold a space for presidential candidates and other relevant competitors in the 1996 presidential election (Weisberg & Rusk, 1970).  As Weisberg & Rusk argue, voter perceptions of the candidates for the respective nominations of the major parties (as well as significant third party candidates) represent an important influence on vote choice (ibid, 1970).  Determining a spatial representation for the underlying set of latent dimensions that structure candidate evaluations can significantly contribute to our understanding of the choices voters make.     
Data & Methods


Data


The model is evaluated by applying it to the National Election Studies data for the 1996 United States presidential election (Rosenstone, Miller, & Kinder, 1996).   The data is taken from the interviews of a representative sample of 1,714 citizens in the pre-election survey (1,594 in the post-election survey).  The measure for candidate evaluations used to derive the geometric space is the ‘feeling thermometer’ which allows the respondent to indicate his or her preference on a 0-to-100-degree temperature scale how warm or cold they feel towards the candidates.   The data used here has one advantage over that utilized by Weisberg & Rusk:  it is taken from a pre-election survey and thus is not subject to bandwagon effects that might have biased the 1964 results (Weisberg & Rusk, 1970).  
Empirical studies of stochastic candidate preferences represent one application using the preference choice data type (Coombs, 1964).   The responses to the candidate thermometers indicate the individual feelings towards each given candidate.  The problems associated with non-spatial aspects of preference or affect data has been well documented in the literature and more sophisticated models have been developed to account for this problem (Enelow & Hinich, 1982, 1984; Grofman, 1985; Enelow, Hinich & Mendell, 1986; Dow, 2001).  However, those models are not employed here, though they could be utilized in future iterations of this project.

Methods


Multidimensional scaling (MDS) encompasses a collection of methods which allow us to gain insight in the underlying structure of relations between entities by providing a geometrical representation of these relations.  For a single subject, n stimuli can always be fitted into n-1 dimensions so that the measures of the observations correspond exactly with the distances in the derived space (Schiffman, Reynolds, & Young, 1981).  However, with ‘smoothing’, a good fit to the data can be accomplished with lower dimensions.  This is beneficial both due to its general parsimony and in specific relation to the study of candidate evaluations, which have been found to occur in a low dimensional space (Poole, 1998).  Given the low dimensionality of political evaluations, multidimensional scaling is preferred to factor analysis given its tendency to produce additional dimensions in the solution (Coombs, 1964).    
We use the symbol pij to refer to the proximity measure between entities i and j. If a subject has to indicate the perceived dissimilarity between two candidates on a thermometer scale (0 for "no difference" and 100 for "maximal difference"), then this rating can be considered to be a reversed measure of the proximity between the two candidates. Or a correlation coefficient between variables i and j can be considered to be a proximity measure for these two variables. The proximities are then represented in a geometrical space, e.g. in a Euclidean space. The distance between two points i and j in an m-dimensional Euclidean space is given by the formula: 

The coordinates in the distance function (xia, i = 1, ... , n with n = number of entities, a = 1, ..., m with m = number of dimensions) and the function f which allows to transform the proximities into distances are estimated by minimizing the following badness of fit function (usually called stress or S-function in the context of MDS):
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This function takes into account that it is not realistic to expect a perfect fit of the model to the data. Therefore, the ij values are introduced in the S-function as the optimal approximations of the transformed proximities pij to the distances dij in the geometrical representation.
  Using the nonmetric measure to produce a correlation matrix between the variables (T-scores), multidimensional scaling interprets the correlations as monotonic with distances (the closer to +1.00 the correlation between the two candidates, the closer together their corresponding points in the space).  The ‘stress’ goodness-of-fit method identified above indicates the extent to which the best solution in the given dimensions satisfies a monotonic fit for the data. The stress value is at a minimum for the correct solution and quickly increases in value when too few dimensions are used (Weisberg & Rusk, 1970).  

Essentially, multidimensional scaling calculates a set of coordinates for the stimuli (variables) called the “starting configuration” such as the Downsian unidimensional policy space (Schiffman, Reynolds, & Young, 1981; p. 10).  Distances are calculated from these coordinates and compared with the data.   Depending on the goodness of fit (distance from the observations); another iteration is accomplished by moving the points and recomputing.  Iterations are repeated until a predetermined (by the program) marginal increase in goodness of fit is achieved.  The points are set, the dimensions are unfolded, and the stress (how far the data departs from the model) is determined.  Interpretation of the dimensions is up to the observer and is based on an understanding of the nature of the data and the points in the space.  This also suggests a low-dimensional space, as uninterpretable dimensions probably do not exist. (Ibid, 1981).       

Empirical spatial theory posits that competition in the space occurs over dimensions that correspond with voter perceptions of the candidates.  Though the importance of locating the voter in the space has long been recognized, this paper uses the Kruskal
 algorithm to locate only the candidates and issues in the space (Rabinowitz, 1978; Poole, 1998). A significant extension of the study here would involve placing the voters in the space and evaluating that placement relative to the candidates and issues.    
The Candidate Space

To begin the examination of the dimensional properties of candidate evaluations, we begin, as did Weisberg & Rusk, with an examination of the three presidential nominees (Republican, Democrat, and Reform) in the 1996 presidential election (Weisberg & Rusk, 1970).  Table 1 gives the relative frequencies for the complete preference orders of the three nominees.  A basic question is whether any single dimension can account for the observed preferences of the respondents (Ibid, 1970).  One necessary characteristic of preference ordering in the Downsian space is that preferences are monotonic (all preference orderings must end in only 2 of the alternatives).   The data is somewhat consistent with an ideological spectrum consisting of Clinton on the far left and Perot on the far right with Dole in the middle.  Perot receives a clear majority of the 
Figure 1:  The Range of Possible Nominee Preference Orderings


[image: image2]


Monotonic

Nonmonotonic

C     = 
Clinton

D     = 
Dole 

P      = 
Perot

last place votes (48.8%).  Table 1 tends to bear this ordering out, with the (CDP) representing the preference ordering of the largest proportion of the respondents.  However, the fit is clearly far from perfect.  Indeed, a slightly greater number of the respondents located Perot in the middle of the distribution, and both Dole and Clinton received a considerable number of the last place votes (around 20% for both).  

Furthermore, as can be seen in Figure 1, two possible preference orderings in the 1996 nominee space represent nonmonotonic preference orderings with the given unidimensional ideological spectrum.  If preferences for the nominees are actually operating within one dimension, we would expect that no nonmonotonic preference orderings are reflected in the respondent’s choices.  Yet, the nonmonotonic sets of (CPD) and (PCD), found in the 2 bottom rows of Table 1, represent a significant number of the respondents’ thermometer ratings.   

As with the 1964 election studied by Weisberg & Rusk, a model of partisan identification would seem to provide the additional explanatory power than we are 

TABLE 1:  Preference Orders for Nominees
	1st
Choice
	2nd
Choice
	3rd
Choice
	Total 
	Democrats
	Independents
	Republicans

	Clinton
	Dole
	Perot
	36.6%
	53.2%
	39.8%
	13.8%

	Dole
	Clinton
	Perot
	12.2%
	2.1%
	10.2%
	26.2%

	Dole
	Perot
	Clinton
	20.4%
	1.8%
	9.1%
	47.4%

	Perot
	Dole
	Clinton
	4.1%
	1.6%
	12.5%
	6.0%

	
	
	
	
	
	
	

	Clinton
	Perot
	Dole
	22.8%
	36.9%
	20.5%
	4.3%

	Perot
	Clinton
	Dole
	3.9%
	4.5%
	8.0%
	2.3%

	
	
	TOTAL
	100%
	100%
	100%
	100%

	
	
	N =
	1186
	628
	88
	470


looking for (Weisberg & Rusk, 1970).   Partisans should give the lowest amount of last place votes to the nominee of their own party.   Hence the Republican identifiers should give the lowest number of last place votes to Dole, and the Democratic identifiers should give the lowest number of last place votes to Clinton.  The partisan breakdown in Table 2 illustrates this aspect of the data.  The fact that this doesn’t hold for Independents is likely due the relatively small number of them in the sample and the fact that an independent self-identifier does not necessarily translate in to a Reform party identifier.  However, as is the case with 1964, the impact of ideology and party can be seen reflected in the data.  

The overall fit does not appear to be nearly as good as with the 1964 data, likely due to the fact that Perot did not represent a clear ideologically distinct candidate from the Right in comparison to the other candidates.  While Perot ran on a platform of traditionally Right issues such as fiscal discipline, tax reform, and anti-immigration, his socially libertarian views blur what might have been a more concrete distinction on the issues.  As Weinberg & Rusk note, issues play an important part in the policy space.  However, placing Perot in the middle of the two candidates, or to the left of Clinton, does not provide a clearer picture.  Discrepancies still remain.  What becomes evident is that a unidimensional description of the space does not fit the data as well, or nearly as well as it did in 1968.    
Full Spectrum of Candidates & Parties

For the full spectrum of the candidates and the parties, an analysis of the preference orderings is impractical.  An examination of the intercorrelations between the candidate ratings may shed some light on the nature of the space, however.  Candidates perceived as close to one another by the respondents should be highly correlated with one another in a positive direction.  Those viewed as being quite distant from one another should have negative values.  Low correlations (approaching zero) indicate an absence of shared perceptions (Weisberg & Rusk, 1970).    
The high negative values that Dole, Kemp, and the Republicans have with Clinton, Gore, and the Democrats illustrate the basic opposition of these two groups in the space.  Partisan affiliation, as we saw in the initial analysis of the preference rankings among the nominees, plays an important part in the perception of the candidates and (of course) the parties.  Of further interest are the high positive correlations that the 
Table 2:  Correlations of Candidate Thermometers
	
	Clinton
	Gore
	Dems
	Perot
	Dole
	Kemp 
	Buch
	Repub

	Clinton
	x
	
	
	
	
	
	
	

	Gore
	.735
	x
	
	
	
	
	
	

	Dem Party
	.789
	.653
	x
	
	
	
	
	

	Perot
	.024
	.081
	.067
	x
	
	
	
	

	Dole
	-.444
	-.345
	-.400
	.096
	x
	
	
	

	Kemp
	-.412
	-.333
	-.369
	.055
	.616
	x
	
	

	Buchanan
	-.186
	-.196
	-.123
	.247
	.345
	.299
	x
	

	Rep Party
	-.424
	-.363
	-.412
	.086
	.699
	.538
	.403
	x

	
	
	
	
	
	
	
	
	


*  All correlations are Pearson r’s
respective nominees have with their parties (Clinton with the Democrats and Dole with the Republicans).  In a presidential election year, it is often said that the presidential nominees come to be seen as embodying their parties.  These correlations, highest among any of the points in the space, seem to confirm this understanding.  Furthermore, as Weisberg & Rusk found in 1968, the presidential candidates are highly correlated with their running mates.   

The relatively small yet positive correlation of the Perot perceptions confirms the results of the pervious analysis of the respondent preferences.  Placing Perot on a single dimension with the other candidates makes for a poor fit to the data.  As with McCarthy, Rockefeller, and Romney, the out of the mainstream candidates (Buchanan & Perot) share a significant positive correlation indicating that respondents may have viewed them along similar lines.  Clearly the ‘left-right’ ideological dimension as well as partisanship plays a part in the underlying structure of these preferences.  The three clusters of candidates (The Republicans, Democrats, and Reform) indicate the fundamental structuring of this data.  However, the correlation matrix itself does not allow us to identify the dimensions themselves.  For that, a more sophisticated method is required.
Multidimensional Scaling of the 1996 Presidential Competition Space


The
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� Equations and mathematical explanations taken from “Multidimensional Scaling” by Katrijn Van Deun, & Luc Delbeke of the University of Leuven, Belgium.  This paper located at:  http://www.mathpsyc.uni-bonn.de/doc/delbeke/delbeke.htm.





� See J.B. Kruskal, “Multidimensional Scaling by Optimizing Goodnes of Fit to a Nonmetric Hypothesis,” Psychometrika, 29 (March 1964), 1-27; J. B. Kruskal, “Nonmetric Multidimensional Scaling:   A Numerical Method,” Psychometrika, 29 (June 1964), 115-130.





