
1 
 

"Explaining Variation in the Competitiveness of U.S. Senate Elections, 1922-2004" 
Stanley L. Winera, Lawrence W. Kennyb and Bernard Grofmanc 

 

On-line Methodological Appendix:  
 

The sample, estimation of the spline, further discussion of basic results, robustness with respect 
to measures of voter ideology and voter heterogeneity, and the treatment of realignment 

 
March 12, 2014 

 

1. The sample  
 
Most of the data analysis is based on 12-year periods.  Each state has potentially seven of these 12-
year periods. The data reflect the entry into the union of Alaska and Hawaii in 1959. In addition, we 
also take note of the fact that Louisiana instituted a combined party primary system in 1975 in which 
candidates from all parties competed in a common primary. If a candidate received a majority of the 
votes cast in the primary, the general election was canceled. Due to the departure from the two stage 
party-nomination, general-election process used in all other instances, elections in Louisiana are 
dropped for the last three periods. Thus, as indicated in the first column of Table 1, the completed 
sample consists of observations for 48 states over the first three periods, for 50 states for the fourth 
period and for 49 states for the remaining three 12-year periods, yielding 341 state-time observations.  
 
For each 12-year state-time observation the Republican share of the vote for the two major parties 
was averaged over the three presidential elections. The same procedure was followed for the two 
other measures of Republican success in the presidential elections. 
 
Between 1922 and 2004 there were 1473 general elections for a US Senate seat. A third party 
candidate won 14 of these elections, which are not used in the calculation of the measures of the 
success of Republican candidates against Democratic opponents in the general elections. The 
Republican vote shares were averaged over 4 to 7 Senate elections for each state in 12-year periods 
beginning in 1922.  
 
The 12-year state-time cells or averages are used in virtually all of the empirical work reported in the 
paper. A different strategy to estimate the effect of state ideology on the success of Republican 
Senate candidates would be to utilize only those years in which both a Senate election and a 
presidential election take place. But this does not utilize election data from some presidential 
elections and from some Senate elections. By taking 12-year averages of Republican vote shares in 
presidential and Senate races, we utilize all of the data. This should produce better estimates of the 
relationship between the presidential elections and the Senate elections. Aggregation over time has 
the additional benefit of reducing the noise in the various election variables.  For comparison, a few 
regressions were re-estimated with a sample consisting of potentially ten eight-year periods for each 
state.  The results were largely unaffected. 
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2. Estimating the three-segment spline  

A three-segment spline can capture the behavior posited in Figure 3. This spline is a linear and 
piecewise continuous function that changes slope at two break points, BREAK1 and BREAK2, on the 
domain of REPUBLICAN PRESIDENTIAL RANK (abbreviated below as REP PRES RANK) or on 
the domain of another measure of voter  ideological preference. Below, REP PRES RANK is used to 
illustrate how the 3 segment spline is calculated. 

To proceed, we first define the three segments of the spline for given values of the break points 
BREAK1 and BREAK2 as follows:  
 
1st SPLINE SEGMENT  = REP PRES RANK     if  REP PRES RANK < BREAK1 
1st SPLINE SEGMENT  = BREAK1    if  BREAK1 ≤ REP PRES RANK 
2nd SPLINE SEGMENT = 0                       if  REP PRES RANK < BREAK1 
2nd SPLINE SEGMENT = (REP PRES RANK – BREAK1) 

  if BREAK1 ≤ REP PRES RANK< BREAK2 
2nd SPLINE SEGMENT = (BREAK2 – BREAK1)  if  BREAK2 ≤ REP PRES RANK 
3rd SPLINE SEGMENT = 0                            if  REP PRES RANK < BREAK2 
3rd SPLINE SEGMENT = (REP PRES RANK – BREAK2)  if  BREAK2 ≤ REP PRES RANK. 
 
We then estimate the coefficients of the model with the spline as specified, alter the values of the 
break points in the manner discussed in the text, re-estimate, and choose the model that results in the 
best fit. The results in Table 2 in the text are based on assuming that the break points are symmetric 
around 0.50. In Table 2ꞌ in this Appendix, they are assumed to be asymmetrically distributed, that is, 
they are not constrained to be symmetric. 
 
 
3. Construction of the Open/Closed Primary dummy variable 
 
The classification of a state’s primaries over many years is a difficult task. The longest classification 
of states according to the type of primary they utilize is found in The Book of the States (Council of 
the State Governments, various years). Tables on primary type begin in volume 3 (1939-1940) and 
continue, with the exception of volume 7 (1948-1949), through volume 28 (1990-1991).  For 
volumes 3-6 and 8-9, the classification was worded as “party membership tests – Open or Closed.”  
For volumes 10-28 (1954-1991), the classification was described as “voters receive ballots of: [one 
party] or [all parties participating].”i During the period of the initial volume (1939-1953), the 
classification seems to have been somewhat erratic. The primaries in 13 states were reported as 
initially closed, then open, and then closed (or vice versa) during this period. To avoid this apparent 
problem in classification, our primary classification data begin in 1954, when the second description 
of primary classification was first used and continuing through 1991. We extended the classification 
of state primary systems to 2005 by utilizing tables found in Bott (1990), Bibby (1992, 1996, 2000) 
and Bibby and Schaffner (2008). 
 
 
4. Further discussion of  spline estimation results 
 
It is important to take into account whether there is an incumbent seeking reelection. The coefficients 
on REPUBLICAN INCUMBENT ADVANTAGE in equations where it appears (when the sample 
includes closed elections) are positive, as expected, and are statistically significant. Incumbents are 
estimated to have a sizeable advantage in Senate races. The Republican vote share is estimated to be 
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0.113 to 0.158 higher in elections in which a Republican senator was seeking re-election 
[REPUBLICAN INCUMBENT ADVANTAGE = 1] than in elections with no incumbent. Conversely, 
this means that the Republican vote share is 0.113 to 0.158 lower in races with an incumbent 
Democratic Senator [REPUBLICAN INCUMBENT ADVANTAGE = -1] than in elections with no 
incumbent present. 
   
The 8 regressions in Tables 2 (in text) and Table 2ꞌ (below) indicate that Figure 3 in the text 
illustrates the predictions of the Mixed Influence Model well. The coefficients on the first spline 
segment, representing Democratic dominance, are all positive, as predicted by the Mixed Influence 
framework, and statistically significant. These results provide strong support to the hypothesis that 
the advantage of Democratic candidates over Republican candidates for the Senate in Democratic 
strongholds erodes as the state becomes more Republican. All eight coefficients for the third spline 
segment, corresponding to the region of Republican dominance, also have the predicted positive sign. 
Six of the coefficients are statistically significant under a one-tailed test.  
 
All the coefficients on the middle spline segment are positive in both tables. Under a two-tailed test, 
six coefficients are statistically significant at the 0.05 level, one is significant at the 0.10 level, and 
one is insignificant. In this segment, our preferred model predicts that the competitiveness of Senate 
races will at least be relatively insensitive to variation in the ideology of the voters, and that is what 
we see on comparing the coefficients for the middle segment with the first and third segment 
coefficients. In 15 of the 16 comparisons, the middle coefficient is smaller than the first or third 
spline segment coefficient, as predicted. In the regressions that are based only on open seat (non-
incumbent) elections in Non-Southern states, the first segment coefficient is from 43 to 109 times as 
large as the corresponding middle segment coefficient. In the six other comparisons, the coefficient 
on the first spline segment is on average 7.7 times as large as the coefficient on the middle spline 
segment. The support for the hypothesis is weaker when the third coefficient is compared to the 
middle coefficient, but still strong. In the open seat elections in Non-Southern states the third 
segment coefficients are 18 times as large on average as the middle segment coefficients.  In the six 
other comparisons, the coefficient on the third spline segment is on average 5.1 times the size of the 
corresponding middle spline segment coefficient.  We return to the size of the coefficients in the 
middle region of the spline below. 
 
The estimated break points and the corresponding number of highly competitive states are recorded 
in the basic regressions in Tables 2 and 2ꞌ. In four of the eight regressions the estimates of the 
number of competitive states lie between 30 and 33.  In other regressions, based only on open races 
in the non-Southern states, the estimates of the number of competitive states are larger (40, 44).  In 
the asymmetric regressions that utilize both open and closed races, the estimated number of 
competitive states is 19.  Based on all 8 regressions, the median number of states with highly 
competitive Senate races is 30 or 31. 
 
But do the middle spline segments identify the set of states with highly competitive Senate races?  Or 
does the middle segment include races that clearly are not competitive? To answer this question, for 
each regression in Table 3 the predicted value for the share of the vote received by the Republican 
Senate candidate was calculated for the start and conclusion of the middle spline segment, and the 
non-spline variables were set to zero. Then, on average, the calculated middle spline segment starts 
with the Republican Senate candidate receiving 0.488 of the two-party vote and ends with a 
Republican vote share of 0.564. The winning vote-share margin is 0.012 when the middle segment 
starts, falls to 0, and then rises to 0.064 by the end of the middle segment, which typically contains 
about 30 states. Thus, the second segment elections as estimated using REPUBLICAN 
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PRESIDENTIAL RANK as a measure of voter ideology are highly competitive despite the (relatively) 
small positive slope coefficient on the middle segment. 
 
We also may consider if dropping the restriction in Table 2 that the break points be equidistant from 
0.5 produces a significantly better fit. A likelihood ratio test finds that the fit in column (1) of Table 
2' in this Appendix, where asymmetric break points are allowed, is not significantly better than the fit 
in Table 2 in the main text.  Similar tests for regressions in columns (2) to (4) lead us to conclude that 
the asymmetric regressions in Table 2' fit significantly better only at the 0.10 level, but not at the 
0.05 level.   

 
[Table 2' here]
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Table 2ꞌ: Asymmetric Break Point Regressions Explaining the Average Share of the Two-party 
Vote Received by Republican Senate Candidates, 1922 – 2004. 

 
Open Seat (No Incumbent) and Closed Seat (Incumbent) Races 

 (absolute t-statistics in parentheses) 

 
Open Open and Closed 

Full Sample Non-Southern 
States 

Full Sample Non-Southern 
States 

 (1) (2) (3) (4) 
 

Republican Incumbent  
Advantage 

  0.158  0.114  
  (16.44) (16.13) 

     
Republican Presidential Rank     
1st Spline Segment 1.534 6.087  1.195   0.174  
 (7.52) (2.43) (7.27) (4.29) 
2nd Spline Segment 0.182  0.056  0.203  0.021 
 (4.50) (1.90) (4.16) (0.59) 
3rd Spline Segment 0.629  0.671  0.058  0.406 
 (1.69) (3.48) (1.19) (3.51) 
1922-33 -0.043 0.040 -0.067 0.001 
 (1.55) (1.77) (3.78) (0.07) 
1934-45 -0.101 -0.036 -0.077 -0.019 
 (3.71) (1.63) (4.34) (1.40) 
1946-57 -0.057 0.012 -0.078 -0.016 
 (2.02) (0.53) (4.43) (1.16) 
1958-69 -0.043 -0.033 -0.065 -0.030 
 (1.53) (1.48) (3.67) (2.25) 
1970-81 -0.027 -0.010 -0.041 -0.022 
 (0.98) (0.43) (2.30) (1.66) 
1982-93 -0.028 -0.026 -0.037 -0.025   
 (0.93) (1.08) (2.12) (1.96) 

 Break Points .21  .87 .05  .84 .19  .56 .45  .82 
RMSE 0.1147  0.0788  0.0866  0.0572  
Adjusted R-square 0.4344  0.2315  0.7022   0.6535  
No. of Observations 252 196 341 267 
     No. of competitive states 33 40 19 19 

   Note: Number of competitive states = (high breakpoint – low breakpoint) × 50 
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5.  Using alternative measures of voter ideology 
 
For example, to calculate REPUBLICAN PRESIDENTIAL RANK in the 2004 presidential election, 
Massachusetts had the smallest share of votes cast for George W. Bush (0.37) and was coded as 0.02 
(=1/50). Utah cast the largest share of votes for Bush (0.73) and was coded as 1(=50/50). Using a 
rank relative to the number of states included in that election’s returns also allows us to control for 
loss of observations due to third-party success and to control for a gain of observations because of the 
1959 accession of Alaska and Hawaii into the union.  However, it implicitly assumes that the states 
are equally spaced in liberal-conservative space. Thus, in our robustness checks (see also Section 6 of 
the text) we look at two alternative specifications of state ideology. 
 
Tables 2a, 3a, 4a, and 5a report the results of regressions using REPUBLICAN PRESIDENTIAL 
SHARE instead of REPUBLICAN PRESIDENTIAL RANK and correspond to Tables 2, 3, 4, and 5 in 
the main text. (Table 4' is the same as Table 4a except that in the reduced sample used here 
there are at least 3 house districts in the state.) Using a different measure of the ideology of the 
state’s voters changes very few of the results. These differences are noted below. The measure 
of electoral ideology based on REPUBLICAN PRESIDENTIAL SHAREe  consistently has a higher R2 
than the more sophisticated voter ideology measure REPUBLICAN PRESIDENTIAL RANKe. 
    
Highly competitive senate races are common under either voter ideology variable. The median 
number of states with competitive elections is 26 in the share regressions in Table 2a, which is close 
to the median in the rank regressions in Table 2 (30). 
 
Insignificance of the coefficient for the second spline segment, corresponding to highly competitive 
elections, is more common in the REPUBLICAN PRESIDENTIAL SHARE regressions. Two of the 
four coefficients in the share regressions in Table 2a are statistically insignificant. In contrast, none 
of the four second spline segment coefficients in the rank regressions in Table 2 is insignificant.  
Thus, there is more evidence in the share regressions for the second spline segment being horizontal. 
 
The top panels of Tables 3, 4, and 5 report the results of tests of our 3 hypotheses relying on 
REPUBLICAN PRESIDENTIAL RANKe and with break points centered on 0.5. In each of the 4 tests 
of each of the 3 hypotheses the hypothesis is supported. Tables 3a, 4a and 5a below use 
REPUBLICAN PRESIDENTIAL SHAREe. to measure the ideology of the state’s electorate and also 
assume symmetrical break points. In these tables, 10 of the 12 tests of the 3 hypotheses are favorable; 
the hypothesis regarding the influence of national parties is supported in 2 of the 4 tests. 
 
REPUBLICAN PRESIDENTIAL POSITION is an alternative positioning of states that does not 
assume that states are spaced equally in the ideological dimension. This is defined as:  
 
REPUBLICAN PRESIDENTIAL POSITIONe  

               =   state’s Rep. vote sharee -  minimum Rep. sharee   
                                                                  maximum Rep. sharee  -  minimum Rep. sharee 

 

In any election e, this variable ranges from 0, in the state that had the smallest share of votes cast for 
the Republican candidate, to 1 in the state that provided the most support to the Republican nominee.  
Since the correlation between REPUBLICAN PRESIDENTIAL POSITION and REPUBLICAN 
PRESIDENTIAL RANK is 0.86, and the conclusions based on use of one measure are quite similar to 



7 
 

those based on the use of other measure, we do not include data runs for this variable in this 
Appendix (Results are available from the authors upon request).   

 

[Tables 2a, 3a, 4a, 5a and 4'  here] 

 
Table 2a: Symmetric Break Point Regressions Explaining the Average Share of the Two-party 

Vote Received by Republican Senate Candidate, 1922 – 2004. 
Spline Variables based on State’s Share in Republican Presidential Vote 

 (absolute t-statistics in parentheses) 

 

                   Open Open and Closed 

Full Sample 
 

Non-Southern 
States 

Full 
Sample 
 

Non- 
Southern 
States 

 (1) (2) (3) (4) 
 

Republican Incumbent  
Advantage 

        0.150 0.112 
       (17.9) (15.9) 

     Republican Presidential Share 
 

    
1st Spline Segment 1.503 1.394 1.216 0.844 
 (15.0) (4.39) (14.9) (3.54) 
2nd Spline Segment 0.366 0.032 0.468 0.281 
 (1.41) (0.17) (4.10) (2.67) 
3rd Spline Segment 0.873 0.749 0.451 0.679 
 (4.36) (3.83) (2.45) (4.67) 

 
 

1922-33 -0.016 0.023 -0.038 -.0097 
 (0.66) (1.02) (2.42) (0.71) 
1934-45 0.021 .000080 0.020 0.020 
 (0.87) (0.00) (1.20) (1.52) 
1946-57 -0.066 .010 -0.080 -0.020 
 (2.74) (0.43) (5.10) (1.43) 
1958-69 -0.017 -0.019 -0.041 -0.013 
 (0.71) (0.84) (2.62) (0.97) 
1970-81 -0.069 -0.033 -0.062 -0.046 
 (2.86) (1.43) (3.79) (3.28) 
1982-93 -0.055 -0.039 -0.054 -0.042 
 
 
 
 

(2.15) (1.61) (3.44) (3.14) 
 
 
 
 

Break Points .46  .54 .44  .56 .43 .57 
 

 
 
 

.43  .57 
RMSE 0.0966 0.0783 0.0762 0.0568 
Adjusted R-square 0.5990 0.2415 0.7695 0.6590 
Observations 252 196 341 267 
     No. of competitive states      16   26     26    33 

  
Note: # of competitive states =  (fraction of elections between first and second breakpoints) × 50 
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Table 3a: Effect of National Party-Specific Constraints [measured by the std. dev. of DW-
Nominate scores of party members in US House] On Length of the Highly Competitive Middle 

Spline Segment, 1922 – 2004 
Spline Variables based on State’s Share in Republican Presidential Vote 

(Number of Observations in Parentheses) 
Symmetrical Breakpoints 

    
         Low Heterogeneity      High Heterogeneity     
     Break        #Competitive     Break           #Competitive 
     Points  States      Points           States  
Open Seat (No Incumbent) Races 
 Full Sample   0.46   0.54 12  0.33   0.67 43 
       (113)       (111) 
 

Non-Southern States  0.44    0.56 20  0.48   0.52 13 
      (86)        (88) 
 
Open Seat (No Incumbent) and Closed Seat (Incumbent) Races 
 Full Sample   0.43   0.57 24  0.43  0.57 30 
      (145)      (147) 
 
 Non-Southern States  0.43   0.57 28  0.48   0.52 9 

(113) (115) 
 
Note: # of competitive states =  (fraction of elections between first & second breakpoints) × 50 
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Table 4a: Effect of Within-State Voter Heterogeneity [measured by the std. dev. of DW-
Nominate scores of a state’s members in the US House] on Length of the Highly Competitive 

Middle Spline Segment , 1922 – 2004 
Spline Variables based on State’s Share in Republican Presidential Vote 

(Number of Observations in Parentheses) 
Symmetrical breakpoints 

      
         Low Heterogeneity     High Heterogeneity     
     Break        #Competitive  Break       #Competitive 
     Points  States  Points              States  
Open Seat (No Incumbent) Races 
 Full Sample   0.46  0.54 9  0.44   0.56 31 
        (123)       (110) 
 

Non-Southern States  0.42   0.58  28  0.43   0.57 34 
(85)       (92) 

 
Open Seat (No Incumbent) and Closed Seat (Incumbent) Races 
 Full Sample   0.43  0.57 17  0.42  0.58 36 

(154)     (155) 
 

 Non-Southern States  0.44  0.56 17  0.42   0.58 38 
(105) (130) 

 
Note: # of competitive states =  (fraction of elections between first & second breakpoints) × 50 
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Table 5a: Effect of Primary Structure on Length of Length of the Highly Competitive Middle 
Spline Segment, 1954 – 2004* 

Spline Variables based on State’s Share in Republican Presidential Vote 
(Number of Observations in Parentheses) 

                         Symmetrical breakpoints  
    

           Open Primaries       Closed Primaries     
     Break      #Competitive Break          #Competitive 
     Points  States  Points              States  
Open Seat (No Incumbent) Races 
 Full Sample   0.43   0.57 28  0.32   0.68 44 
        (41)       (128) 
 

Non-Southern States  0.43   0.57 26  0.32   0.68 49 
(35)       (97) 

 
Open Seat (No Incumbent) and Closed Seat (Incumbent) Races 
 Full Sample   0.48   0.52 6  0.32   0.68 42 
        (64)       (181) 

 
 Non-Southern States  0.42   0.58 28  0.32   0.68 46 

(53) (140) 
 
Note: # of competitive states =  (fraction of elections between first & second breakpoints) × 50 
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Table 4ꞌ: Effect of Within-State Voter Heterogeneity [measured by the std. dev. of DW-

Nominate scores of a state’s members in the US House] on the Length of the Highly  
Competitive Middle Spline Segment , 1922 – 2004 

 
Spline Variables based on State’s Rank in Republican Presidential Vote 

(Number of Observations in Parentheses) 
 

Symmetrical breakpoints 
At least 3 house districts in the state 

      
         Low Heterogeneity      High Heterogeneity     
     Break        #Competitive Break          #Competitive 
     Points  States  Points              States  
Open Seat (No Incumbent) Races 
 Full Sample   0.31   0.69 19  0.16   0.84 34 
        (97)       (98) 
 

Non-Southern States  0.44   0.56  6  0.16   0.84 34 
(59)       (80) 

 
Open Seat (No Incumbent) and Closed Seat (Incumbent) Races 
 Full Sample   0.30   0.70 20  0.07   0.93 43 

    (119)      (141) 
 

 Non-Southern States  0.45   0.55  5  0.37   0.63 13 
   (70)       (116) 
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6. Alternative measures of voter heterogeneity: do the results change? 
 
The standard deviation in DW-Nominate scores reflects the diversity of elected officials’ platforms, 
which in turn should reflect the ideological diversity of the electorate.  This measure of voter 
heterogeneity requires at least two congressional districts. We also consider the possibility that the 
error in using the standard deviation of DW-Nominate scores of a state's House members to measure 
heterogeneity will be larger in states with very few House members. To see whether this makes a 
difference in the results, we excluded states with two districts. (Thirteen states had a two person 
House delegation at some time between 1922 and 2004.)  The results are reported in Table 4ꞌ. 
Excluding the two-state observations, we again find that there are more states with highly 
competitive elections in states with more heterogeneous House delegations than in states with less 
heterogeneous House delegations. On average across samples, the difference in competitive races 
between low heterogeneity and high heterogeneity states increases from 17 to 19 when the 2-state 
observations are excluded. 
 
Other measures of voter ideology may provide additional evidence concerning the prediction that 
more states have highly competitive elections when voters have more dispersed ideological positions.  
It is possible that our measure of voter heterogeneity based on DW-Nominate scores of state 
representatives in the House is primarily picking up division associated with party affiliation. To 
consider this possibility, we ask what would happen if voter heterogeneity is simply measured by 
party affiliation instead?  Let 'partisan division' be defined as the absolute value of: 50 – the 
percentage of a state's delegation who are Republican. This measure of the diversity of local 
electorates then equals 50 for states in which everyone in the House delegation is a Republican (or a 
Democrat), and equals 0 for evenly split delegations. Using this variable, we find that our prediction 
that there are more highly competitive races in more diverse states receives less support (in 
unreported regressions) than when heterogeneity is measured by the standard deviation of DW-
Nominate scores. We think the reason for this result is that ideological variation in the liberal-
conservative plane in Congress is more important than the party division in the state delegations. 
 
We explore the role of heterogeneity further by considering whether variation in demographic 
characteristics has the same effect on our results as use of heterogeneity in ideological preferences 
based on DW-Nominate indexes. To do so, we utilize data on the percentage of the population living 
in urban areas, percentage white, high school graduation rates, and median incomes collected by Tom 
Brunell for each congressional district starting in 1962.ii  (cf. Koetzle, 1998). The sample is divided 
into two subsamples using each demographic variable, one by one.  For example, for urbanization the 
sample was divided into high and low variation subsamples based on variation across districts in a 
state in urbanization rates. The estimation and comparison of the splines for each subsample was then 
performed for four groups: open elections, open and incumbent elections, all states, and only states 
outside the Confederacy. The Mixed Influence Model predicts that there should be more highly 
competitive elections in states with more variation in the demographic variable.  
 
It turns out that greater variation in each of the four demographic variables is associated with greater 
variation in political ideology as measured by the standard deviation in DW-Nominate scores in the 
state’s House delegation, although the effect is small. The adjusted R2 values from a simple 
regression relating the DW-Nominate measure of heterogeneity to heterogeneity measured (as 
indicated) with the demographic variables follow: 0.0461 (standard deviation of percent living in 
urban areas); 0.2478 (percent who are white); 0.0177 (standard deviation of percent who are high 
school graduates); and 0.1015 (coefficient of variation in median incomes). 
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In unreported results, the demographic variables are used, one by one, to separate states into high and 
low heterogeneity groups, and a three-part spline is then estimated for each group and compared. 
Two of the four demographic variables provide considerable support to the intrastate diversity 
hypothesis.  The hypothesis that there should be more highly competitive elections in states with 
more diversity in the percentage that are white is supported in both open regressions (two of two); the 
two regressions that include incumbents are not of full rank and thus are not discussed here. The 
prediction on percent living in an urban area is supported in three of the four groups, a result 
consistent with the observation that of a sharp political divide between those living in rural areas and 
those living in urban areas. There is less support for the heterogeneity of local electorates hypothesis 
in the high school graduate subsamples (two of four) and in the income subsamples (one of four).  
 
The success of two of the demographic variables, urbanization and percent white, and their 
association with the DW-Nominate ideology variable, does not imply that these variables are all part 
of one dimension. Indeed, as seen above, the correlation between these demographic variables and 
the DW-Nominate based measure of heterogeneity is low. More observations may have produced 
more definitive answers; there are 44 percent fewer observations in the analyses using the Brunell 
demographic data that start in 1962 than in the full sample.  
 
 
7.  Dealing with realignment  
 
Finally, we are concerned about the robustness of the estimation results, and their interpretation, in 
light of the existence of political realignment. In the Appendix we argue that problems, if they exist, 
occur only in the transition years when voters are supporting Democratic candidates for the Senate 
and Republican candidates for president, or vice versa, and  the results based on a subsample that 
excludes such transitional elections (available upon request) are identical to those based on the full 
sample. 
 
The Republican party was formed with a strong anti-slavery platform, and as a result the Republican 
party for many years after reconstruction ended was unable to garner any sizeable support among 
(white) southern voters. In the 1960s, the national Democratic party began to support voter 
registration for blacks, the elimination of the poll tax and literacy test, and the establishment of other 
safeguards for black rights, which led to the defection of many white southerners to the Republican 
party. Excluding all southern state observations, as done in the main text, is one way to deal with 
estimation problems that might arise from including these states, which switched from providing 
strong support to the Democratic party to providing strong support to the Republican party. 
 
There may be a better way to deal with political realignment. While this fact is not fully appreciated 
because most analyses take the southern states, or at least the states of the old Confederacy, as a 
group, it is clear from the data that not every southern state experienced a sizeable political 
realignment. As a practical matter, we may say that a major realignment occurred if the state’s rank 
in those supporting Republican presidential candidates changed by at least 20 states. By this 
criterion, the following southern states are classified as having experienced a major realignment in 
the 1922-2004 period toward the Republican party: MS (rank changing by 34 states), SC (32), AL 
(28), GA (25), TX (23), NC (21), FL (20), and VA (20). This includes six of the seven deep-south 
states of the old Confederacy, missing only Louisiana, whose non-partisan primary and runoff rule 
may have held back realignment in a Republican direction, and which missed inclusion under our 20 
state rank change by just a whisker.  It is in the border states where realignment effects are less clear. 
iii    
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Similarly, some non-southern states have gone through or are undergoing a substantial political 
realignment. OK (40), UT (28), and AZ (22) are classified as switching to the Republican party. By 
the same criterion, VT (rank changing by -31), MA (-24), MI (-24), PA (-24), and NY (-22) are also 
classified as having experienced a major realignment from the Republican party to the Democratic 
party.   
 
In a long-run equilibrium, political realignment does not cause problems for the estimation of any 
version of equation (1). To take the example of the South, up through the early 1960s the meager 
support provided by voters for Republican presidential candidates was matched by the minimal 
support given to Republican Senate candidates. After the southern realignment was completed, both 
Republican presidential candidates and Republican Senate candidates did very well in the South. But 
we do need to be concerned with the potential impact of realignment in transitional periods when we 
examine the determinants of the degree of political competitiveness. In the South, for example, it 
often took several years for voter support for Republican Senate candidates to catch up with voter 
support for presidential candidates (see Aistrup 1996). Thus in the south during these transitional 
years, the strong support provided Republican presidential candidates was not matched by the strong 
support for Republican Senate candidates found in other "Republican" states.   
 
Accordingly, a second method of dealing with realignment is to omit transitional years from the 
sample rather than simply omit the South which experienced the greatest realignment. In this second 
method of dealing with realignment, the transition is defined as beginning when the state’s 
presidential vote first puts it in the top half of states supporting the "new" party, and ending when the 
state elects a senator from the new party. In four states (AZ, TX, UT, and VT), the transition was 
immediate and the state embraced the new party in both presidential and Senate elections in the same 
year. Florida is typical of the remaining 12 states in this subsample. The state first was in the top half 
of the states’ support for Republican presidential candidates in 1960. Subsequently the first Senate 
race to be won by the Republican candidate was in 1968, eight years after the transition began. Thus 
we eliminated the transition races in Florida by dropping this state’s Senate elections for the period 
1960-1967 from the dataset. In total, 36 Senate races are dropped when calculating the average 
fraction of the two-party vote garnered by Republican candidates in the state-time cells. 
 
Our conclusions remain unaltered by the removal of transitional years from our sample and these 
results (available upon request) are not shown here. 
 
 

i In 1954-1955, the wording was “voters receive ballots of [one party] or  [both parties].” 
ii We greatly appreciate Tom Brunell's willingness to share these data with us. 
iii Three southern states were not counted as having experienced a major realignment. Louisiana’s rank changed by 
19 states, while Arkansas and Tennessee experienced only a 14 state change in rank. Furthermore, we note that 
Arkansas and Louisiana have not (yet) transitioned into solidly Republican states; the Republican presidential 
candidate won in only half the presidential elections after the state "switched" parties. 
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