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Research Question 

 The calculus of voting (Downs 1957; Riker and Ordeshook (1968): 

  R = PB – C + D 

1) R: the reward gained by the voter from voting in a given election.  

2) P: the probability that her marginal contribution to the election is  

decisive.  

3) B: the individual’s benefits if her preferred candidate actually 

wins. 

4) C: the cost of voting (informational, physical, opportunity, etc.).  

5) D: the sense of citizen duty, goodwill feeling, psychological 

and civic benefit of voting.  

 The voter turns out to vote if R > 0 and abstains if R ≤ 0. 



Research Question 

 Fiorina (1976): expressive components (D)  

1) Civic duty. 

2) Psychological support. 

 

 This study attempts to employ an empirical implication 

of theoretical models (EITM) framework to reexamine 

the calculus of voting and expect to provide more insight 

into the D term in the model developed by Downs 

(1957) and Riker and Ordeshook (1968). 

 

 



The EITM Framework 

 Three-Step EITM Framework (Granato et al. 2010): 
 

Step 1: Identify a theoretical concept of human behavior 

of interest and relate it to a statistical concept. 
 

Step 2: Develop behavioral (formal) and statistical 

analogues. 
 

Step 3: Unite the theoretical and statistical analogues in 

testable theory. 



Step 1: Identify a theoretical concept of human 

behavior of interest and relate it to a statistical concept  

 The baseline model: R = PB – C + D                          (1) 

1) D: civic duty (i.e., O) and affinity for candidate (i.e., A). 

2) C: small and constant (Niemi 1976; Aldrich 1993; Tullock 

2000; Riker and Ordeshook 1968) 

 

 U(V) = PB + O + A                                                          (2) 

 where U(V) is the utility of voting; PB is the benefit of voting; 

O is civic duty; A is the voter’s affinity for candidate. 

1) If U(V) > 0, then an individual will choose to vote. 

2) If U(V) ≤ 0, then an individual will abstain from voting. 



 The EITM relation: 

1) Theoretical concept: decision making (U(V) = 

PB + O + A).  

2) Applied statistical concept: discrete choice 

(turnout - a dichotomous action). 

Step 1: Identify a theoretical concept of human 

behavior of interest and relate it to a statistical concept  



Step 2: Develop behavioral (formal) and statistical 

analogues 

 U(V) = PB + O + A                                                     (2) 

1) PB: party differential (i.e., Pd) (Downs 1957). 

2) A: the difference in affinity for competing candidates (i.e., 

Ad). 

 

 U(V) = Pd + O + Ad                                                   (3)  



Step 2: Develop behavioral (formal) and statistical 

analogues 

 An individual i will vote if at least one of the three components is 
greater than zero:  

1) Pdi > 0, Oi > 0, and Adi > 0. 

2) Pdi > 0, Oi = 0, and Adi = 0. 

3) Pdi = 0, Oi > 0, and Adi = 0. 

4) Pdi = 0, Oi = 0, and Adi > 0. 

5) Pdi > 0, Oi > 0, and Adi = 0. 

6) Pdi = 0, Oi > 0, and Adi > 0. 

7) Pdi > 0, Oi = 0, and Adi > 0. 
 

 An individual i will abstain from voting if Pdi = 0, Oi = 0, and Adi 
= 0. 



Step 2: Develop behavioral (formal) and statistical 

analogues 

 Assume that the true values of an individual’s party differential, 

civic duty and affinity for candidate are conditioned on her 

observed values, 𝑃𝑑𝑖 , 𝑂𝑖  and 𝐴𝑑𝑖 . 

 The probability that an individual vote is: 

    Pr(yi = 1| 𝑃𝑑𝑖 , 𝑂𝑖 , 𝐴𝑑𝑖 ) = 1 – Pr(Pdi = 0| 𝑃𝑑𝑖 ) Pr(Oi = 0| 𝑂𝑖 ) 

Pr(Adi = 0| 𝐴𝑑𝑖 )                                                                         (4) 

1) Pr(Pd) = Φ(𝛼𝑃𝑑 + 𝛽𝑃𝑑𝑃𝑑 ),  

2) Pr(O) = Φ(𝛼𝑂 + 𝛽𝑂𝑂 ) 

3) Pr(Ad) = Φ(𝛼𝐴𝑑 + 𝛽𝐴𝑑𝐴𝑑 ).  

 The familiar property of the standard normal cumulative 

distribution function: 1 – Φ(z) = Φ(–z).  

 



Step 2: Develop behavioral (formal) and statistical 

analogues 

Equation (5) is simply a conventional probit regression 

setup with several interaction terms. 



Step 3: Unite the theoretical and statistical analogues 

in testable theory 

 Probit(Turnout) = δ0 + δ1(Party differential) + 

δ2(Civic duty) + δ3(Affinity for candidate) + δ4(Party 

differential × Civic duty) + δ5(Party differential × 

Affinity for candidate) + δ6(Civic duty × Affinity for 

candidate) + δ7(Party differential × Civic duty × 

Affinity for candidate)                                           (6) 
 

 It is expected to find that δ1, δ2, and δ3 are positive. 
 

 But how are δ4, δ5, δ6 and δ7 ?  



Step 3: Unite the theoretical and statistical analogues 

in testable theory 

 From equation (5) (i.e., Pr(yi=1| 𝑃𝑑𝑖 , 𝑂𝑖 , 𝐴𝑑𝑖 ) = 1 – 
Φ(−𝛼𝑃𝑑 − 𝛽𝑃𝑑𝑃𝑑 ) Φ(−𝛼𝑂 − 𝛽𝑂𝑂 ) Φ(−𝛼𝐴𝑑 −
𝛽𝐴𝑑𝐴𝑑 )), it is known that as an individual’s civic duty rises,  
Φ(−𝛼𝑂 − 𝛽𝑂𝑂 ) → Φ(-∞) = 0.  

 

 Then she will approach 100 percent probability of turnout 
and the effects of party differential and affinity for candidate 
will be negligible. 

 

  By contrast, if an individual has low level of civic duty (i.e., 
Φ(−𝛼𝑂 − 𝛽𝑂𝑂 ) → 1), then equation (5) will reduce to: 

    Pr(yi=1| 𝑃𝑑𝑖 , 𝐴𝑑𝑖 ) = 1 – Φ(−𝛼𝑃𝑑 − 𝛽𝑃𝑑𝑃𝑑 )       

    Φ(−𝛼𝐴𝑑 − 𝛽𝐴𝑑𝐴𝑑 )                                                       (7) 
 

 



Step 3: Unite the theoretical and statistical analogues 

in testable theory 

 Equation (7) reflects that when an individual does not 

regard voting as her civic responsibility, her turnout 

decision is mainly driven by her party differential and 

affinity for candidate.  
 

 With the increase of civic duty, the effects of party 

differential and affinity for candidate on turnout will be 

diminishing. 
 

 By contrast, lack of civic duty will strengthen the impacts 

of party differential and affinity for candidate on turnout.  



Step 3: Unite the theoretical and statistical analogues 

in testable theory 

 The same logic can also be applied to the situations for party 

differential and affinity for candidate. 

 Our theoretical model suggests that party differential, civic duty 

and affinity for candidate have their own individual effects on 

turnout, and more importantly they also interact to affect 

turnout. 

 The interactions are the key to showing the relationship that the 

effect of one variable on voter participation weakens as another 

variable becomes important in affecting turnout decisions.  

 The four interaction terms in equation (6) (i.e., δ4, δ5, δ6 and δ7) 

should display negative signs. 



Hypotheses 

 H1: Party differential is positively associated with voter 

turnout (i.e., δ1 > 0). 

 H2: Civic duty is positively associated with voter turnout 

(i.e., δ2 > 0). 

 H3: Affinity for candidate is positively associated with voter 

turnout (i.e., δ3 > 0). 



Hypotheses 

 H4: The interaction between party differential and civic duty 

is negatively associated with voter turnout (i.e., δ4 < 0). 

 H5: The interaction between party differential and affinity 

for candidate is negatively associated with voter turnout 

(i.e., δ5 < 0). 

 H6: The interaction between civic duty and affinity for 

candidate is negatively associated with voter turnout (i.e., δ6 

< 0). 

 H7: The interaction among party differential, civic duty and 

affinity for candidate is negatively associated with voter 

turnout (i.e., δ7 < 0). 

 



Data and Measurement 
 Data: The ANES 2010-2012 Evaluations of Government and Society 

Study (EGSS1). 

 

 Dependent variable: Voter Turnout in the Congressional elections 

     What is the percent chance that you will vote in the Congressional elections this 
November? The percent chance can be thought of as the number of chances out of 
100. You can use any number between 0 and 100. For example, numbers like 2 and 5 
percent may be “almost no chance,” 20 percent or so may mean “not much chance,” a 
45- or 55-percent chance may be a “pretty even chance,” 80 percent or so may mean 
a “very good chance,” and a 95- or 98-percent chance may be “almost certain.” 
 

 Responses are rescaled to 1 and 0: 1 = 100 percent and 0 otherwise. 

 41 percent of respondents are coded to vote and this number is close to 
the average turnout rate in midterm elections (39.8 percent over the 
past 50 years). 

 



Data and Measurement 

 Key independent variables: 

 Party differential = | | Ii – IR | – | Ii – ID | | 

 where Ii is voter i’s ideological position, IR is voter i’s 

perception about the ideological position of Republican 

Party, and ID is voter i’s perception about the ideological 

position of Democratic Party. 

 Party differential ≥ 0. 



Data and Measurement 

 Civic duty 

1) Different people feel differently about voting. For some, voting 

is a duty – they feel they should vote in every election no 

matter how they feel about the candidates and parties. For 

others voting is a choice – they feel free to vote or not to vote, 

depending on how they feel about the candidates and parties. 

2) How strongly do you feel that voting is a (choice/duty)? 

 

 Civic duty is coded to range from 0 to 6: 0 = very 

strongly mainly a choice; 3 = neither a choice nor a 

duty; 6 = very strongly mainly a duty. 
 

 



Data and Measurement 

 Affinity for candidate = ||AHRi – AHDi| + | ASRi – ASDi|| 

 where AHRi is voter i’s affinity for the House Republican 

candidate; AHDi is voter i’s affinity for the House 

Democratic candidate; ASRi is voter i’s affinity for the 

Senate Republican candidate; ASDi is voter i’s affinity for 

the Senate Democratic candidate. 

 Affinity for candidate ≥ 0. 



Data and Measurement 



Data and Measurement 

 Control variables: 

1) Political efficacy. 

2) Political interest. 

3) Strength of party ID. 

4) Demographic variables (ex., income, education, race, 

gender and age).  







High correlations between interaction terms 
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Figure 1. Average Marginal Effects of Party Differential  

on Voter Turnout with 95 % Confidence Intervals 
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Figure 2. Average Marginal Effects of Affinity for Candidate  

on Voter Turnout with 95 % Confidence Intervals 





Another Empirical Test 

 Data: Taiwan’s Election and Democratization Study:  

The Survey of the Presidential and Legislative 

Elections (TEDS2012)  

 Dependent variable: Turnout in the 2012 presidential 

election. 

 Key independent variables: party differential, civic 

duty, and affinity for candidate. 

 Control variables: political efficacy, political interest, 

electoral concern, strength of party ID, and demographics 

(i.e., income, education, gender and age). 
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Figure 3. Average Marginal Effects of Party Differential  

on Voter Turnout with 95 % Confidence Intervals in Taiwan 
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Figure 4. Average Marginal Effects of Affinity for Candidate  

on Voter Turnout with 95 % Confidence Intervals in Taiwan 



Conclusions 
 Party differential, civic duty and affinity for candidate are 

positively associated with voter turnout. 

 The interaction terms between party differential and civic 
duty and between civic duty and affinity for candidate are 
negatively related to turnout. 

 Implication: Citizens with a strong sense of civic duty turn 
out to vote mainly because they want to fulfill their civil 
obligation and thus hardly take into consideration parties and 
candidates. 

 Suggestion: Analysts should include choice preference, civic 
duty and their interaction terms in the statistical model of 
turnout and it is required to take the D term seriously.   



 

 

 

Thanks for your listening.  

Any comments are welcome! 



Supplement 1 – U.S.A 

 Party differential: 

    When it comes to politics, how would you describe each 

person or group – as (liberal, conservative, or neither 

liberal nor conservative / conservative, liberal, or neither 

conservative nor liberal)? 

1) Yourself? 

2) Democrats? 

3) Republicans? 
 

 7-point scale: from “Very liberal” to “Very conservative.” 



Supplement 2 – U.S.A 

 Affinity for candidate: 

    How much do you like or dislike each person? 

1) House Republican Candidate? 

2) House Democratic Candidate? 

3) Senate Republican Candidate? 

4) Senate Democratic Candidate? 
 

 7-point scale: from “Like a great deal” to “dislike a great 

deal.” 

 



Supplement 3 - Taiwan 

 Party differential: 

    Sometimes people will talk about the question of Taiwan 

independence or the unification with China. Some people 

say that Taiwan should declare independence immediately. 

Others say that Taiwan and China should unify 

immediately. Still others have opinions between these two 

positions. This card lists eleven positions from 

independence (0) to unification (10). 

1) What position do you think KMT occupies?  

2) What position do you think DPP occupies?  



Supplement 4 - Taiwan 

 Affinity for candidate: 

    We’d like to get your feeling toward presidential 

candidates. I’ll read the name of a candidate and I’d like 

you to rate that candidate using a 0 to 10 scale, while rating 

0 means that you dislike him or her very much and rating 

10 means that you like him very much.  

1) How would you rate TSAI Ing-wen using 0 to 10 scale?  

2) How would you rate MA Ying-jeou?  



Supplement 5 - Taiwan 

 Civic duty: 

1) Different people have different opinions about voting. 

Some people think that voting is a responsibility, and 

you should vote even if you don’t like any of the 

candidates or parties. Other people think that it is all 

right to vote or not to vote, and the decision depends 

on how you feel about the candidates or parties. Do 

you think that voting is a responsibility, or do you think 

that it is all right either to vote or not to vote?  

2) Do you believe very strongly, somewhat strongly, or 

only a little that voting is a responsibility?  


