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Abstract

Perhaps no area of state politics has garnered the amount of attention that has been devoted to electoral competition (Hobrook and Van Dunk 1993).  Since their groundbreaking article in 1993, there has been little advancement in our measurements of electoral competition, with the exception of Van Dunk and Weber in 1997.  Holbrook and Van Dunk’s (1993) aggregated measure of competition has become the standard bearer in any analysis that uses competition as an explanatory variable.  As state-level data becomes increasingly available, the field has shifted to integrate increasingly complicated statistical models.  We’ve begun to embrace time-series models of all shapes and sizes.  With more complicated models comes an expectation of better measurement.  Does Holbrook and Van Dunk’s (1993) aggregated measure of competition produce results that are similar to those found in an annual measure of competition?  If there is a difference between an annual measure, which is theoretically more appropriate in a time-series model, and their aggregate measure, what are the possible consequences of using such a measure?  In this paper, I examine the differences between these two measures through two separate paneled time-series analyses of state expenditures on corrections and highways.  I find that, after controlling for a number of state characteristics, an annual measure of electoral competition is a more appropriate measure, and that an aggregate measure can significantly alter the accuracy of a statistical model.

Introduction

Many years ago, V. O. Key (1949) concluded that competition was an essential key to understanding state policymaking.  Scholars have praised competitive party systems because they are vital to a vigorous democracy (Bryce 1921; Epstein 1983; Key 1956; Merriam 1922; Schattschneider 1942).  As a result, state electoral competition has “generated more debate and research than perhaps any other concept in the field of American state politics” (Holbrook and Van Dunk 1993; 955).  In spite of this, there are still a number of questions that remain unanswered (Barrilleaux, Holbrook, Langer 2002).  This is partly a result of scholars using a variety of indicators of electoral competition over the years (e.g. Aistrup 1993; Bean 1948; Dawson and Robinson 1963; Golembiewski 1958; Holbrook and Van Dunk 1993; Ranney 1965, 1971, 1976).  Consequently, the literature has come to a number of contradictory findings (Barrilleaux, Holbrook, Langer 2002).  

Previously, scholars commonly relied on the Ranney index (King 1989; Ranney 1976; for example see Carmines 1974; Cnudde and McCrone 1969; Crittenden 1967; LeLoup 1978; Sharkansky 1968a, 1968b), but this was shown to be an improper measure when compared to the district-level measure of electoral competition (Holbrook and Van Dunk 1993).
  Holbrook and Van Dunk (1993, 955) went on to determine that “the Ranney index is actually a measure of the strength of the Democratic party in state government” (see also Kenney and Rice 1985; King 1989; Tucker 1982).  

Today, we turn to the measure created by Holbrook and Van Dunk (1993).  They have demonstrated that their district-level measure is superior both empirically and intuitively as a measure of electoral competition.  As such, it has established itself as the predominant measure of competition.  Holbrook and Van Dunk (1993) combine six years of data to develop their electoral competition measure.  Dawson and Robinson (1963, 272) note that it can be dangerous to use long time periods.  Tucker (1981, 113) goes as far as to say, “The validity of their conclusions may be questionable” when using long time periods.  


Can we develop a better understanding of electoral competition if we truncate our measure to an annual measure?  In other words, instead of combining six years of data, shouldn’t we use measures that are created on a year to year basis?  As data becomes easier to obtain, time series studies have become increasingly popular, which should cause us to rethink our approach to electoral competition.  This paper will test the underlying assumption of Dawson and Robinson (1963, 272) that long base periods can obscure the actual relationship between the independent and dependent variables.  It will also test Holbrook and Van Dunk’s (1993) contention that competition is stable over time.  If there is a substantial difference between the models, we can conclude that the way we create our competition measures impacts the validity of our results.


To test this proposition, I will examine the impact of three different electoral competition measures on highway and corrections expenditures in the states of Florida, South Dakota, and Washington.
  This paper proceeds in four parts.  First, I discuss relevant literature concerning electoral competition.  Second, I develop and test models to determine the differences between these three measures looking specifically at highway spending.  Third, I develop and test models to determine the differences between these three measures looking specifically at corrections spending.  Finally, I discuss the implications of this study and propose avenues for future research.  The results clearly indicate that an annual measure is preferable to an aggregate measure and Holbrook and Van Dunk’s (1993) original measure.

Electoral Competition

During a close election, candidates need a broad coalition to win, which is usually gained through promises that supporters will gain a benefit from electing a certain candidate (Riker 1962; Schattschneider 1942; Schlesinger 1991).  These benefits are expected to be related to policies, such that the more promises a candidate makes, the more bills that candidate will propose to satisfy his or her promises.  Higher competition also tends to lead to more generous redistributive policies (Plotnick and Winters 1985).  Electoral competition has also been shown to have an impact on policymaking in general (e.g. Dawson and Robinson 1963; Hofferbert 1966; Key 1949).  

In choosing the proper method for measuring electoral competition, we must consider the following factors:  “(1) time period; (2) offices; and (3) which of several ways of looking at competitiveness, within the context of the two preceding factors, most accurately measures competition?” (Dawson and Robinson 1963, 271).  When choosing from all of the measures available, it is imperative that these three things are taken into consideration.  It is also important to make sure that the measure matches the inquiry (Ray and Havick 1981, 120; see also Dawson and Robinson 1963; Tucker 1982), which is particularly important when conducting a time-series analysis.

The question governing the first factor concerns how much time should be considered when creating a measure of electoral competition.  We know that it must be measured over time (Dawson and Robinson 1963), but how much time is dependent upon the specific research question.  Dawson and Robinson (1963, 272) note, “although there is some utility in considering long periods of time … there is a danger that long base periods may obscure one or more shifts in voting and party identification.”  In spite of this, many scholars have relied on long time periods for their competition measures (e.g. Aistrup 1993; Barrilleaux 1986; Barrilleaux, Holbrook, Langer 2002; Dawson and Robinson 1963; Holbrook and Van Dunk 1993; Ray and Havick 1981; Ranney and Kendall 1954; Shlesinger 1955; Van Dunk and Weber 1997; Zeller 1954).  

Dawson and Robinson (1963) go on to say that the reverse is true for measures that cover a period of time that is too short.  Short time periods are more likely to deviate from normal patterns because of short-term issues.  Scholars have not used this approach as often as the previous.  Tucker (1982, 94) finds that electoral competition levels are “unstable in pattern within states, across states and over time.”    

For the purpose of this study, these short-term deviations are critical.  Because the model is testing the influence of any given election on highway and corrections expenditures, it is important to have an accurate measure of competition for the year in which these outputs are measured.  In other words, if we were trying to explain the decision making of the Kansas legislature in 1994, we would not want to use a competition measure that was compiled from the elections of 1986 through 1992 when we could just as easily use the measure for the election that resulted in those legislators making those 1994 decisions.  Accordingly, I use each election cycle as its own time period.  For comparison purposes, I will recreate Holbrook and Van Dunk’s (1993) aggregate measure from the annual data, and I will use their original 1993 measure as it is commonly used in policy studies.
  These will serve as a comparison to the annual measure.  I anticipate that the results of the statistical analyses will differ due to the way the three measures are calculated with the aggregated annual measure more closely aligning with the annual measure than the original Holbrook and Van Dunk (1993) measure.  

An election cycle is defined as any election and the years following until the next election.  For instance, Florida holds elections for its House every two years.  In this case, the election cycle for 2004 will continue until the 2006 elections.  This means that the electoral competition levels will be the same when used to analyze data from 2005 and 2006 since the 2004 election resulted in those who were winners first beginning their terms in 2005.
  In other words, the results of any given election should not influence policymaking until the following year when those elected officials take office.

Dawson and Robinson’s second factor concerned the offices from which we build our model.  This has been a sticky situation in the past.  In his seminal work, Key (1956) only used the governor.  Golembiewski (1958) and Dawson and Robinson (1963) each used state offices, the governor, and the legislature.  Schlesinger (1955) used votes for both the president and governor.  Aistrup (1993) uses county level results for state offices.  Holbrook and Van Dunk (1993), Van Dunk and Weber (1997), and Barrilleaux, Holbrook, and Langer (2002) each use district-level legislative election results.

Depending upon what we are examining, each of these approaches has its own advantages.  Generally speaking, though, the election results for the president and governor may not be useful for many studies.  For instance, if we want to know how electoral competition impacts the passage of state corrections bills, election results for the governor are useless because “the results of this election may not represent the true degree of competition in the state” (Holbrook and Van Dunk 1993, 958).

Intuitively, a measure that focuses on the state legislature makes the most sense.  First, it is the state legislators who initiate, debate, and vote on bills.  Second, when examined at the district level, as opposed to the county (i.e. Aistrup 1993), we are able to get a clear picture of electoral competition.  A number of scholars have recognized that the district level approach is the most appropriate when examining state policymaking (e.g. Barrilleaux 1997; Barrilleaux, Holbrook, and Langer 2002; Garand 1991; Holbrook and Van Dunk 1993; Tidmarch, Lonergan, and Sciortino 1986; Tucker and Weber 1993; Van Dunk and Weber 1997; Weber, Tucker, and Brace 1991).  Holbrook and Van Dunk are so confident in the measure that they state:  “Given how the indicator is computed, it is difficult to imagine a more direct measure of electoral competition in the states” (1993, 958).

For this paper, I use a measure of electoral competition that is derived from district level legislative election results.  This approach is both intuitively and empirically shown to be superior to other measures of competition (Holbrook and Van Dunk 1993).  I use election results for both the state House and Senate.  Since I intend to use election cycles as the time period in this measure, I carry over competition scores for state Senators since they have terms longer than state House members.    

For instance, Florida holds elections for its House members every two years, while its Senators are up for staggered re-election every four years.  If we ignored Senators in off-year elections, our measure of competition would only include House elections and half of the Senate, which would be incomplete because all members of the Senate are active in the legislative process.  By carrying the competition of the previous election season for off year Senators over to the next election, we are able to accurately measure the impact competition has on policymaking.

Another concern stems from multi-member districts.  Several states allow voters to vote for more than one House member in an election.  For instance, South Dakota currently has two house members for each Senator.  During an election voters can vote for their top two candidates.
  The most appropriate way to accurately calculate competition in these districts was to assume that the candidate with the most votes was competing against the major party candidate with the least votes, and that the two middle major party candidates were competing against each other.

Dawson and Robinson’s third factor concerns measurement.  This is determined from within the context of the previous two factors (Dawson and Robinson 1963), meaning that we would not want to create a measure that didn’t fit within the previous criteria.  As previously stated, there have been a number of attempts to measure competition (e.g. Dawson and Robinson 1963; Holbrook and Van Dunk 1993; Ranney 1971, 1976).  Of all of these, Holbrook and Van Dunk (1993) present the strongest measure.  Since its inception, it has been the basis of a number of studies (e.g. Barrilleaux 1997; Barrilleaux and Berkman 2003; Barrilleaux, Holbrook, and Langer 2002; Haider-Markel 1998; Haider-Markel and Meier 1996; Hill and Hinton-Anderson 1995; Radcliff and Saiz 1998; Smith and Rademacker 1999; Van Dunk and Weber 1997).  I too use this basic approach.

As Holbrook and Van Dunk (1993, 956) explain, the district-level measure is based on four components.  First, they used the percentage of popular vote won by the winning candidate.  Second, they used the margin of victory for the winning candidate.  They specifically point out that these “two components are not necessarily redundant” (Holbrook and Van Dunk 1993, 956).  Third, they decide if the seat is “safe.”  To be “safe,” Holbrook and Van Dunk (1993) stipulated that a candidate must have a winning percentage of at least fifty-five percent or more (see also Ray and Havick 1981; Tidmarch, Lonergan and Sciortino 1986).  For this paper, I will follow the lead of Van Dunk and Weber (1997), which will reset the winning percentage to be at least sixty percent or more.
  Fourth, we must consider whether the race was contested.  When combined, we get the following Holbrook and Van Dunk (1993, 961) measure:

100 – ((average % vote for winners + average margin of victory + % uncontested seats + % safe seats) / 4).

The election results required for this measure were collected from the various Secretaries Of State.  I ran the numbers through the formula for each election cycle.  In years in which there are no elections, the score from the previous election carried over.  In some of the off-election years, special elections were held to fill a vacated seat.  When this occurred, the appropriate year was updated accordingly.  The measure is on a scale from 0 to 100, where 0 represents no competition in elections and 100 represents perfect competition.

Once these values were calculated, I created two versions of the measure.  The first left the values as they were.  The second recreated Holbrook and Van Dunk’s (1993) aggregate measure by averaging every six years.  The differences between the two measures are quite obvious.  Figures 1, 2, and 3 present a graphical representation of the three electoral competition measures over time.  Notice the fluctuations in the annual measure in Florida and South Dakota.  This variation over time ought to prove important to understanding the impact of competition on policymaking.  At the same time, competition doesn’t vary to as large of an extent in Washington.  The figures also show that the Holbrook and Van Dunk (1993) measure is quite lower than the annual and aggregated annual measures.  This is a direct result of the minor change in the calculation of the measure as advanced by Weber and Van Dunk (1997).  This shows that the original measure underestimates competition and that a number of candidates won by a margin between the 55 percent and 60 percent thresholds.

[Insert Figures 1, 2, and 3 about here]

Highway Expenditures Model


To test the difference between the three possible measures of electoral competition, I rely on two diverse issue areas, highway and corrections expenditures.  It is not the intention of this analysis to advance our understanding of what influences either of these expenditures.  They are used simply as a way to demonstrate the importance of using a properly designed control measure.  I use a pooled, cross-sectional time series analysis to examine the comparable differences of these three measures.


The dependent variable is yearly highway expenditure data for the states of Florida, South Dakota, and Washington.  The series runs from 1981 through 2005.  This data is collected from The Council of State Government’s The Book of the States.
  


The primary independent variables will be the three electoral competition measures.  A higher competition score represents greater competition in the general election.  Because there are three measures, I ran three models that were identical except for these measures.  The aggregate version of the annual measure is based on a time periods of six years.
  This approach allows for a direct comparison of the three measures.


I also control for a number of other important variables in an effort to clearly demonstrate the differences between the different measures of competition.  First, I control for legislative professionalism.  By using King’s (2000) measure of legislative professionalism, I am able to adjust for changes in the professionalism of legislatures during the time period examined.  I anticipate that as the legislature becomes more professional, they will be more likely to increase expenditures.


Second, I control for the state’s government and citizen ideology (Berry et al. 1998).  It is expected that as a state’s government ideology increases they will become more likely to increase expenditures.  Also, as the citizen’s ideology increases, it is expected that they would want their elected officials to increase spending.


Third, I control for tax revenue.  I expect that when tax revenue is high, spending will increase.  I also control for the state debt.  As the debt increases, it is reasonable to assume that there will be a greater burden on the legislature to decrease spending in order to decrease debt.  


Fifth, I include a control for the percent of the state that has a college degree.  I anticipate that the greater the percent of the public with a college degree, the greater the highway expenditures since it is expected that college graduates will be more concentrated in larger urban areas, thus necessitating more highways.  The sixth control is for the total number of miles of highways in a state.  It is expected that as the number of highway miles grows, expenditures will increase.

Highway Expenditures Results


 The results of the analysis are presented in Table 1.  Based on the model fit statistics, all of the models performed well.  I will begin with the Holbrook and Van Dunk measure of electoral competition.  The data indicates that the controls for legislative professionalism, government and citizen ideology, and tax revenue all have a significant impact on the state highway expenditures.  At the same time, the percent of college graduates, state debt, and the total number of highway miles do not appear to have a statistically significant influence on spending.  One of the weakest influences in this model is the Holbrook and Van Dunk measure of electoral competition, indicating that the level of competition does not have a statistically significant impact on highway expenditures.    

[Insert Table 1 about here]


In comparison, the aggregated annual measure of electoral competition model produces significantly different results.  The model indicates that the control variables performed much better.  Specifically, they suggest that legislative professionalism, government and citizen ideology, tax revenue, and total highway miles all have a significant influence on highway spending.  Of note are the differences in legislative professionalism and total highway miles.  Legislative professionalism went from being marginally significant to an acceptable level of significance.  Highway miles went from being insignificant to significant.  These two changes can only be explained in light of the different measures of competition.  Meanwhile, the aggregate measure of competition exerted virtually no influence on state highway spending.


Finally, I will compare both of these models to the annual measure of electoral competition model.  Here, I find that legislative professionalism, government and citizen ideology, tax revenue, and total highway miles are again statistically significant influences on highway spending.  Once again, the percent of college graduates and state debt are insignificant influences, but state debt is approaching a marginal level of significance, which might suggest that it is substantively important.  

Although the annual measure of competition is not statistically significant, it is much closer than either of the previous two measures.  Additionally, using the annual measure has allowed the model to properly calculate the relationships between the various controls and highway spending such that all of the significant variables exhibit a strong influence.  Of particular importance are the changes in the influence of legislative professionalism and total highway miles.  A cursory look at the overall results clearly suggests that the annual measure is the most appropriate measure to use in this model.

Corrections Expenditures Model

As demonstrated above, an improper measure of electoral competition can significantly distort the ability of a statistical model to properly estimate coefficients.  To ensure that this is not simply a function of the particular dependent variable studied, I will conduct a second analysis to verify these findings.  In this analysis, I will examine how the different measures of competition impact the accompanying explanatory variables when looking at state corrections expenditures.  This model also uses a paneled, cross-sectional time-series approach.

The dependent variable is a state’s yearly expenditure on corrections.  The series runs from 1981 through 2005.  This data is collected from The Council of State Government’s The Book of the States.
  

Once again, the primary independent variable will be the three different measures of competition.  I also continue to control for the same potentially important variables, legislative professionalism, government and citizen ideology, percent that are college graduates, tax revenue, and state debt.  

I introduce three additional variables.  First, I include a count of the prison population in each state.  I expect that as the population increases, so will expenditures.  Second, I introduce a measure for personal income per capita.  As personal income increases, so too will corrections spending (Ladd 1992).  Finally, I include a measure for population density.  I anticipate that as the population becomes more densely populated, corrections spending would increase (Ladd 1992).  

Corrections Expenditures Results

The results of this analysis are presented in Table 2.  Once again, I will begin by examining the original measure of electoral competition created by Holbrook and Van Dunk (1993).  The results of this model are not particularly encouraging.  Only citizen ideology, percent college graduates, tax revenue, and state debt achieved some semblance of statistical significance.  The remaining failed to reach such a level, with both population density and the constant having z-scores of 0.00.  The Holbrook and Van Dunk competition score also indicates that it does not have a significant influence on corrections expenditures.

[Insert Table 2 about here]

The model of the aggregated annual measure produces much stronger results.  Only two variables did not exhibit a significant influence on corrections expenditures, these were legislative professionalism and government ideology.  The aggregated measure of competition suggests that it has a very strong influence on spending.  

In comparison, the model with the theoretically most appropriate measure of competition performs very well.  Like the previous model, two controls failed to achieve statistical significance, legislative professionalism and population density.  The annual measure of competition also suggests that it has a significant influence on spending.  

There are several important distinctions that need to be pointed out in this set of analyses.  First, it is clear that the Holbrook and Van Dunk (1993) measure prevented the model from properly estimating coefficients.  Second, there are some important differences between the aggregated annual measure and the pure annual measure.  Of these, the estimated coefficients for population density and government ideology are perhaps the most important.  In the aggregated model, population density is highly significant, while government ideology is far from significant.  In the annual model, population density is far from significant, while the government ideology variable indicates some semblance of significance.  In short, once again, the aggregate measure is causing the model to incorrectly estimate a variable’s coefficient.  The aggregate measure also caused the model to over-estimate its own importance on corrections expenditures.

Discussion


Theoretically, an annual measure of electoral competition ought to provide more reliable results than the aggregated approach of Holbrook and Van Dunk (1993).  Even when one takes Van Dunk and Weber’s (1997) suggestion of expanding the threshold for what is considered a safe seat from 55 percent of the vote to 60 percent, it is clear that an annual measure ought to be more precise.  As Figures 1, 2, and 3 displayed, there is quite a bit of movement from year to year that is not taken into account in the standard Holbrook and Van Dunk (1993) measure or in an aggregated annual measure.  Additionally, these Figures suggest that competition will be at its highest during presidential election years.


This study also allowed for a direct examination of Holbrook and Van Dunk’s assertion that competition is stable over time.  Using their same approach, I aggregated the annual data into groupings of six years.  If competition is stable, the results of the annual and aggregate models ought to be very similar.  The results of these analyses indicate that this is not always the case.  Indeed, if the competition was stable, there would not be any instances where coefficient estimates in one model would indicate that a variable has a strong influence on the dependent variable, while the other suggests that there is not much of a relationship, if any.


Dawson and Robinson (1963, 272) feared that “there is a danger that long base periods may obscure one or more shifts in voting and party identification.” Shifts in voting and party identification were not the major problem.  Indeed, the largest influences on a state’s competition score were uncontested elections and districts that consistently produced uncompetitive, safe elections.  Regardless, this study demonstrates that their concern was well placed.  This obscurity is witnessed in Tables 1 and 2.  It is clear that the calculation method for competition can have fairly drastic implications for the performance of control variables in a model.  


As we continue to develop more sophisticated statistical models using more complete and easily obtained data, we need to continue to strive to develop better measures for the various indicators that help us to explain state policymaking.  As this study demonstrates, better data allows for a more reliable analysis.  This is particularly important when conducting a time-series analysis.  Every event history analysis or cross-sectional time series that uses Holbrook and Van Dunk’s (1993) electoral competition values does so at its own peril.  It is much easier to rely on their measure, but are we actually achieving our goals of better understanding state politics?


Of course, this doesn’t mean that the Holbrook and Van Dunk (1993) measure is not useful.  Indeed, their approach, particularly when updated by Van Dunk and Weber (1997), is clearly superior to previous attempts.  It is also the most appropriate measure when data is aggregated over that period of years.  As a result, the Holbrook and Van Dunk (1993) measure of electoral competition still serves as an important contribution to the study of state politics.  

The results of this study clearly suggest that we need to revisit and expand upon many of the measures that we commonly use.  We need to update the government and citizen ideology measures.  Legislative professionalism needs to be updated and possibly revised to include shorter time periods in its calculations.  Although not used in this analysis, the policy liberalism measure (Erikson, Wright and McIver 1993) ought to be updated as an annual measure.  Obviously, this is not an extensive list of the various measures that are used within the comparative state policy literature, and it shouldn’t be taken to mean that other measures are not important nor in need up updating.

Finally, this study also forces us to critically reevaluate previous studies that use potentially improper measures.  As these results suggest, an improperly coded measure used in a time-series, or any, analysis can have drastic implications on the ability of that model to properly estimate coefficients.  Because we rely on previous scholarship to build our research models, it is critical that these previous findings be as accurate as they can.  If we base key assumptions on incorrect results, can we ever truly understand the complicated processes of politics?

Conclusion


I began this project with the desire to conceptually add to a topic that has “generated more debate and research than any other concept in the field of American state politics” (Holbrook and Van Dunk 1993, 955).  It is clear that after thirteen years the basic Holbrook and Van Dunk (1993) method of calculating electoral competition is still superior to any other attempt.  Accordingly, I test Dawson and Robinson’s (1963, 272) fears by directly comparing a more theoretically sound annual measure of competition to an aggregated annual measure and Holbrook and Van Dunk’s original measure.


Using the technique developed by Holbrook and Van Dunk (1993) and slightly modified by Van Dunk and Weber (1997), I calculated annual electoral competition measures for Florida, South Dakota, and Washington from 1981 through 2005.  I averaged the competition scores in six-year increments to replicate the time period originally used by Holbrook and Van Dunk (1993).  I then ran cross-sectional time-series models that examined the influence of the three measures of electoral competition on annual expenditures on highways and corrections.


The results clearly indicate that any non-annual measure could create estimated coefficients that could gravely alter the findings of an analysis.  The findings suggest that using Holbrook and Van Dunk’s (1993) original measure in a time-series model creates critically flawed estimates.  It is also clear that an aggregate measure based on annual data can also result in inaccurate estimates.  These findings were verified by two separate groups of statistical models.


I then discussed the implications of this study.  Specifically, these results force us to question the results in virtually every time-series study that involves some measure of electoral competition.
  These results can have drastic implications for any subsequent study that relies on faulty findings.  Finally, I offered suggestions for future research.
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� The Ranney index had become the predominant measure for electoral competition because it was believed to be better than any of its predecessors.  This would suggest that the measures used before the Ranney index were even less accurate indicators of electoral competition, and that these results are even more questionable.


� The primary focus of this paper is to test the difference between these measures.  Expanding our knowledge of the subject matter, highway and corrections spending, is not a priority of this particular analysis.


� The difference between these two aggregate measures is significant.  One aggregates the annual data created for this analysis into six-year groupings, while the other uses a one-time aggregation to represent the entire time period.


� This assumes that there are no vacancies that need to be filled during a given cycle.  If there are vacancies that are filled, a new competition value is calculated for the appropriate time period.


� In the early 80s, there were a few South Dakota House districts that had as many as ten seats available, thus allowing a voter to vote for their ten most preferred candidates.


� In the event that there was a third party candidate, it was assumed this candidate would have the greatest impact on the middle group of candidates.  This processed was expanded in districts that allowed voters to vote for more than two candidates at a time.


� Van Dunk and Weber (1997) decided to follow in the steps of a number of scholars who advocated using a cutoff of 60% (Garand 1991; Jewell 1982; Tucker and Weber 1993; Weber, Tucker, and Brace 1991).  Their decision is based primarily on the findings of Jacobson (1987), who found that candidates that won their seat with a 60% majority were still vulnerable in the following election.  Because of this, they felt it was more appropriate to error on the side of caution, and put the cutoff at 60%.


� Due to missing data, expenditures for 1981, 1999, 2001, 2002, 2004 and 2005 were interpolated based on data trends.


� I include an aggregated version of the annual data to demonstrate that even with a more accurate aggregation, there are still statistical pitfalls with not using annual data in a time-series analysis.  Also, this will serve to test Holbrook and Van Dunk’s (1993) assertion that competition is generally stable over time, which was used to justify their use of an aggregated measure.


� Due to missing data, expenditures for 1981, 1999, 2001, 2002, 2004 and 2005 were interpolated based on data trends.


� We already need to question any study that doesn’t use the Holbrook and Van Dunk (1993) measure because previous attempts usually didn’t even measure competition (see Holbrook and Van Dunk 1993).  
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