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The database - content 

• Data from about 1,800 voting precincts 

– 1979: 1,945 units, 2011: 1,450 units 

• All kinds of elections 1979-2013 

- Turnout, party votes 

- Candidates and personal votes from 2001 

- Local election only on municipalites bef. 2001 

• Social statistics  every 5th year since 1980 

– gender×age, industri×occup., education, 
income, immigrants, housing, cars. 
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Voting precincts in 

Denmark 1994 



Purpose of database 

• Main purpose: Dynamic analysis 

• Main problem: Change of area-boundaries 

• Solution: Construction of constant units over time 

• Method: Define precincts by groups of road-segments (about 

240,000 segments) 

• Assumption: Each precinct is homogenous across road-segments 

(Wrong assumption – but!) 

• Algorithm: Construct statistics for the same units at election 1 as 

valid at election 2 (Election 2 is ”reference election”) 

– Maximum divergence = 0: Exact same units over time by aggregation of 

reference units (homogeneity assumption not necessary) 

– Maximum divergence = 1: Construction of same units at election 1 as at election 

2 (without aggregation of reference units) 

– Maximum divergence = t (0 < t < 1). Tolerate t divergence from exact same units 
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Over-time comparison of election areas based on road segments 

 

                    Election 1                                         Election 2               

 

Between election 1 and election 2 the following has happened: 

 Green=A1 + AC2 

 Red=B1-CB2 

 Blue=C1-AC2+CB2 
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Number of voters in road segments within sub-areas 

 

                    Election 1                                         Election 2               

 

Number of voters in road segments within sub-areas 
Sub-area Eligible voters in 

road segments 

A2 200 

B2 140 

C2 150 

AC2 30 

CB2 10 
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                                  Transformation quotients 

                    Election 1                                         Election 2               

 

 qAC2 = AC2/C1 = 30/180 = 1/6 

 qCB2 = CB2/B1 = 10/150 = 1/15 

 qA2 = A2/A1 = 200/200 = 1 

 qB2 = B2/B1 = 140/150 = 14/15 

 qC2 = C2/C1 = 150/180 = 5/6 
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Transformation of results at election 1 to election 2 units 

Results at election 1 
Area Eligible voters  Party “X” Party “Y” Party “Z” 

Green 200 100 60 40 

Red 150 80 20 50 

Blue 180 90 40 50 

 

Results at election 2 
Area Eligible voters  Party “X” Party “Y” Party “Z” 

Green 230 110 80 40 

Red 140 80 20 40 

Blue 160 90 30 40 

 

Results at election 1 transformed  to election 2 units 

Area Eligible voters  Party “X” Party “Y” Party “Z” 

Green 230 115 66,67 48,33 

Red 140 74,67 18,67 46,67 

Blue 160 80,33 34,67 45 
 

 Green = qA2*A1 + qAC2*C1 = A1 + C1/6 

 Red = qB2*B1 = B1*14/15 

 Blue = qCB2*B1 + qC2*C1 = B1/15 + C1*5/6 
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Maximum Divergence = 1 (Reference: 2011) 
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Figur 19. Fejlprocenter ved valgaftensprognoser i 2011 i forhold til det endelige           

valgresultat 
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Election data – National Election 2007 
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Data – National Election (NE) 2005 by 2007 nomination districts 
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Personal votes NE 2007 by party 
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Personal votes NE 2007 by candidate 
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NE 2007 candidate information 
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Codes and names of geographical units 
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Seats NE 2007, by constituency 
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Calculation of Seats, NE 2007 



Applications 

• Map visualization 

• Analysis with graphs 

• Statistical analysis 

• Ecological inference 
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Tools for maps 
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GIS-tools 
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Figure 2: The “Start editing”-option within the “Editor”-toolbar’s drop bar 

 



36 

Figure 7: Dragging with the “Edit”-tool the eight vertices that originally separates the 2005 polling districts 

Jægerspris and Skoven to the border of Skoven 

 



Party strength 
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Conservative 

shares of valid 

votes by voting 

precincts NE 2007 
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Ændring i logit tilslutning til Socialdemokratiet (centreret). 

Københavnsområdet med indtegnet forventet betalingsring  

Stærkt tilbage 

Tilbage 

Uændret 

Frem  

Stærkt frem 
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Figur 24. Ændret tilslutning til Socialdemokratiet, renset for effekten af personlige 

stemmer 

 
 

 

 

 

 

 

 

 

 

 



Finding homogenous dynamic 

clusters 
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Figur 17. Politisk kulturelt centrum og periferi udskilt ved klyngeanalyse af 

ændringer fra valg til valg i perioden 1979-2001 med kun to klynger 
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Figur 18. Politiske subkulturer i Danmark udskilt ved klyngeanalyse med 12 klynger  
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Distance to candidate 

Master thesis by Kristian Elgaard Pedersen 
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Constituency of Ringkjøbing 
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Figure 14: Socialist People’s Party Candidates in Constituency of Ringkjøbing  

   Candidate Residence    Actual Preferential            Variation in    Significant Clusters 

       and Nomination         Vote Share    Local Strength Score               (LISA) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Kristen Touborg 
(M 62, 3420 votes) 

• Incumbent s.1994 

• Former member of  

   municipality council  

   in Lemvig 

Malene 

Vestergaard 
(F 26, 1007 votes) 

• Prior member of  

   Parliament (subst.) 

• Does not reside in  

   constituency 
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Influence of Local Political Experience on Nomination and Residential Effects 
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Influence of National Political Experience on Nomination and Residential Effects 



Graphs 
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Figur 8. Ensartet sving før og efter procent-massage (Enhedslisten 2001-2005) 
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Figur 9. Den radikale rutschebane-tur fra 2001 til 2011 
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Figur 23. Ændring i tilslutning og i andel personlige stemmer til Socialdemokratiet 
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a. København c. Nordsjælland e. Sjælland g. Sydjylland i. Vestjylland 
b. Københavns Omegn d. Bornholm f. Fyn h. Østjylland k. Nordjylland 

 

 

Pernille Rosenkrantz-Theil 

stiller op for 

Socialdemokraterne her 

 

Nicolai Wammen stiller 

op her  

Helle Thorning-Schmidt 

går tilbage  

      Socialdemokratiet 2007-2011    Socialdemokratiet. Personlige stemmers andel  



Statistical analyss 
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Personal votes and party 

strength at local elections 

Master thesis by  

Christian Eg Sloth 
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Rrandom intercept model with party-specific intercept. Dependent variable is change in party 

support 2005-2009 

Fixed part 
Model 1 Model 2 Model 3 Model 4 Model 5 Model 6* 

Constant 0,034 0,067 -0,001 -0,001 0,067 0,040 

Change in NE support   0,508 0,728 0,727 0,844 0,431 

Difference between LE and NE 2005   0,340 0,340 0,240 0,247 

Incumbency    -0,009 -0,016 -0,022 

Change in personal votes     0,463 0,476 

Mean change in NE support      0,348 

Mean change in personal votes      -0,284 

Random part              

sd(party), level 2 0,380 0,138 - - 0,027 - 

sd(municipality), Level 1 0,359 0,359 0,312 0,312 0,252 0,248 

Rho 0,529 0,129 - - 0,011 - 

Statistics             

Variance reduction on level 1    - 13,1 % 13,1 % 29,8 % 30,9 % 

Log likelihood - 263,0 - 257,4 - 159,2 -159,1 - 28,3 - 15,9 
N=627. Alle coefficients are significant < 0,001. Insignificant coefficients in bold.. 

* Hausmann test only shows no endogeneity problems for model 6.  



57 

Effect of personal votes at Local Elections 1974-2005 
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Candidate standing and 

preferential voting in Denmark 

 

David Vestergaard Eriksen 

Tobias Tangsgaard Varneskov 

Søren Risbjerg Thomsen 
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Table 1. Effect on personal vote by rank on ballot list (logit regression) 

 
Only candidates with open list standing. Control variables in table 2. 
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Table 2. Multilevel model (FE) for candidate's personal vote shares in 92 nomination districts 

  Model 1   Model 2   Model 3   Model 4   Model 4   

  Logit   Logit   Logit   Logit   Odds ratio   

Candidate atrributes 
          Woman 0.584 *** 0.635 *** 0.585 *** 0.548 *** 1.730 *** 

Age (ref. 18-24) 
          36-45 0.124 * -0.021 

 

-0.142 *** -0.138 *** 0.871 *** 

46-55 -0.137 * -0.295 *** -0.302 *** -0.272 *** 0.762 *** 

56+ 0.201 *** -0.030   -0.275 *** -0.285 *** 0.752 *** 

Local experience 
          Resident 
  

1.512 *** 1.523 *** 0.712 *** 2.038 *** 

Runs again 
  

0.684 *** -0.090 * 0.035 
 

1.036 
 local politics 

          Less than 5 years 
  

0.878 *** 1.108 *** 1.025 *** 2.787 *** 

5 years or more 
  

1.190 *** 1.158 *** 1.037 *** 2.821 *** 

Mayor 
  

0.418 * 0.576 ** 0.536 *** 1.709 *** 

Party work     0.353 *** 0.086 * 0.029   1.029   

National experience 
          MP (ref.: no exp.) 
          Less than 5 years 
    

1.196 *** 1.056 *** 2.875 *** 

5 years or more 
    

1.603 *** 1.460 *** 4.306 *** 

Minister 
    

0.602 *** 0.695 *** 2.004 *** 

Prominent politician         1.549 *** 1.447 *** 4.250 *** 

Rank on ballot list 
          Rank 
      

-0.072 *** 0.931 *** 

First rank             1.679 *** 5.360 *** 

Party constants 
          Unity List -0.386 

 

0.164 
 

0.580 
 

0.412 
 

1.510 
 Soc. P. Party 0.098 

 

0.171 * 0.206 ** 0.215 *** 1.240 *** 

Social Democrats 0.151 * 0.171 ** -0.035 
 

-0.049 
 

0.952 
 Social Liberals 0.253 *** 0.384 *** 0.661 *** 0.535 *** 1.707 *** 

Christain Democrats 0.351 *** 0.608 *** 0.810 *** 0.778 *** 2.177 *** 

Liberal Alliance 0.428 *** 0.779 *** 0.745 *** 0.592 *** 1.808 *** 

Conservatives 0.259 *** 0.336 *** 0.219 *** 0.165 *** 1.179 *** 

Liberal party 0.155 * 0.047 
 

-0.383 *** -0.384 *** 0.681 *** 

overall constant -4.554 *** -5.065 *** -4.976 *** -4.633 *** 0.010 *** 

N 6593 
 

6593 
 

6593 
 

6593 
   R2 within 0.042 

 

0.220 
 

0.421 
 

0.575 
   R2 between 0.025 

 

0.348 
 

0.240 
 

0.707 
   R2 overall 0.040 

 

0.217 
 

0.406 
 

0.571 
   rho - spatial correlation 0.076   0.065   0.094   0.069       

Only candidates with open list standing. Legend: * p<.05; ** p<.01; *** p<.001 



 

 

Integration of ecological data 

with survey data 

Multi-level analysis of the impact of 

incumbency and personal votes on 

individual voting behavior at local elections 

61 



62 

Blue vote at Local Elections 2009 . Two-level random intercept logit model with individual voters as level 1 and municipalities as level 2

Model 1 Model 2 Model 3 Model 4 Model 5

Left-right scale 0.719 *** 0.717 *** 0.716 *** 0.717 ***

Incumbent party dummy 0.232 † -0.053

Personal votes 0.496 *** 0.528 ***

Constant -0.232 *** -0.394 *** -0.505 *** -0.507 *** -0.489 ***

ln(level 2 var) -1.849 -1.769 *** -1.867 *** -2.055 *** -2.049 ***

N 2697 2697 2697 2697 2697

Log likelihood -1835.62 -1376.23 -1374.52 -1368.77 -1368.71

rho 0.046 0.049 0.045 0.037 0.038

† p <.1 * p<.05; ** p<.01; *** p<.001



Ecological inference 

Estimating individual behavior 

from aggregate data 
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TABEL 15.2 Netto-vandringer mellem partierne 2001-2005 i hele landet (i pct. af samtlige 

vælgere). 
 2005  

2001 MP EL SF S R CD KD K V DF UP St.ik. I alt 

EL 0,0 0,0 -0,4 -0,2 0,2 0,0 0,0 0,0 -0,1 0,0 0,0 -0,2 -0,8 

SF 0,0 0,4 0,0 -0,3 0,5 0,0 0,0 0,0 0,0 0,0 0,0 -0,1 0,5 

S 0,0 0,2 0,3 0,0 0,5 0,1 0,0 0,0 0,1 0,4 0,0 1,9 3,4 

R 0,0 -0,2 -0,5 -0,5 0,0 -0,4 -0,1 -0,3 -0,7 0,0 0,0 -0,5 -3,2 

CD 0,0 0,0 0,0 -0,1 0,4 0,0 0,0 0,2 0,1 0,0 0,0 0,0 0,7 

KD 0,0 0,0 0,0 0,0 0,1 0,0 0,0 0,1 0,1 0,0 0,0 0,2 0,5 

K 0,0 0,0 0,0 0,0 0,3 -0,2 -0,1 0,0 -0,9 0,0 0,0 0,1 -0,8 

V 0,0 0,1 0,0 -0,1 0,7 -0,1 -0,1 0,9 0,0 0,7 0,0 0,5 2,6 

DF 0,0 0,0 0,0 -0,4 0,0 0,0 0,0 0,0 -0,7 0,0 0,0 0,4 -0,8 

FP 0,0 0,0 0,0 0,1 0,0 0,0 0,0 0,0 0,1 0,1 0,0 0,2 0,5 

UP 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 

St.ik. 0,1 0,2 0,1 -1,9 0,5 0,0 -0,2 -0,1 -0,5 -0,4 0,0 0,0 -2,4 

I alt 0,2 0,8 -0,5 -3,4 3,2 -0,7 -0,5 0,8 -2,6 0,8 0,0 2,4 0,0 

Note: Estimeret ved økologisk inferens med 1.631 afstemningssteder inden for 17 valgkredse. 

Ecological inference  

 Net transitions between parties 2001-2005 
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TABEL 15.3 Netto-vandringer mellem udvalgte partier 2001-2005 i de enkelte valgkredse. 

 
SF til 

EL 
SF til 

R 
S til 
SF 

S til 
R 

S til 
DF 

CD til 
R 

V til 
R 

V til 
K 

V til 
DF 

Hele landet 0,4 0,5 0,3 0,5 0,4 0,4 0,7 0,9 0,7 

Søndre Storkreds 1,7 0,7 0,6 0,1 0,5 0,9 1,3 0,7 -0,1 

Østre Storkreds 2,0 1,2 0,3 0,1 0,6 0,9 1,6 0,9 0,0 

Vestre Storkreds 1,3 1,3 0,4 0,5 -0,1 1,0 1,7 0,5 0,1 

Københavns Amtskr. 0,6 0,1 0,1 0,0 1,4 0,9 1,6 2,6 0,0 

Frederiksborg 
Amtskr 

0,6 0,6 0,2 0,2 1,2 0,3 1,9 2,1 0,5 

Roskilde Amtskreds 0,1 0,7 0,4 1,3 0,4 0,1 0,7 0,1 1,9 

Vestsjællands 
Amtsk. 

0,2 0,3 0,2 0,5 0,4 0,2 0,3 -0,2 0,8 

Storstrøms Amtskr. 0,1 0,3 0,1 0,5 0,5 0,2 0,5 0,2 1,4 

Bornholms 
Amtskreds 

0,8 0,3 0,7 1,3 -0,1 0,1 0,0 0,0 -0,2 

Fyns Amtskreds 0,3 1,0 0,3 0,3 0,1 0,2 0,0 0,8 0,9 

Sønderjyllands 
Amtsk 

0,0 0,4 0,2 0,6 0,8 0,1 0,1 0,3 0,3 

Ribe Amtskreds 0,1 0,2 0,6 0,4 0,6 0,2 0,8 0,6 1,4 

Vejle Amtskreds 0,0 0,4 0,4 0,5 0,2 0,4 0,5 0,4 0,9 

Ringkjøbing Amtskr. 0,0 0,1 0,3 1,6 0,2 0,1 0,2 0,4 0,8 

Århus Amtskreds 0,6 0,7 0,3 0,7 -0,2 0,6 0,3 1,1 0,7 

Viborg Amtskreds 0,0 0,2 0,3 1,2 0,2 0,1 -0,1 0,7 0,3 

Nordjyllands Amtskr. 0,0 0,6 0,0 0,3 -0,2 0,4 0,4 0,8 1,0 

 

Ecological inference – net flow within constituencies 
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Turnout at Danish Parliament elections
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Ecological inference 
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THANK YOU 


