
M athe m atical M odels ofIssue Voting

K O B A Y A S HI, Yoshiaki

1. Introduction

2. A n Exa mination ofthe Expected Utility M odel

3. A n Exa mination ofthe Minim ax Regret M odel

4. A n Exa mination ofthe Dia m etros M odel

5. A n Exa mination ofthe Revised Dia m etros M odel

6. A n Exa mination ofthe Party Coalition M odel

7. T he Construction and Exa mination ofthe Dia m etros II M odel

8. Conclusion

Traditionally, students of electoral studies in Japan use quantita‑

tive approaches to analyze w hether voters trust their elected represen‑

tatives to accurately represent their will. However, this paper aims to

analyze voting behavior with a m athe m atical m odel instead. Although

quantitative analysis works well for explaining circu mstances specific

to individual elections,it only allows for speculation w hen it co m es to i‑

dentifying generaltendencies beyond a particular election. By contrast,

a m athe m atical m odelfirst provides a general hypothesis to w hich indi‑

vidual cases can then be applied. In other words, the inductive m ethod

of quantitative analysis and the deductive of a m athe m atical m odel will

be able to co m ple m ent each otherin explaining voting behavior.

There are several proble ms with the conventional theories of ra‑

tional voting behavior. First, because studies ofthe conventionalration‑

al choice theories were m ainly conducted in the U nited States, the

m odels generally reflectthe assu m ptions of a two‐party syste m. Conse‑

quently, such rational choice m odels cannot be easily applied to a

m ulti‐party syste m like Japan. As such,rationalchoice m odels have not
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yet been generalized. Consider, for exa m ple, the proble m of m easuring

the policy distance relationship between a voter and a political party,

thatis,the expected utility. W hereasthereis only one distance relation‑

ship in a two‐party syste m, in a m ulti‐party syste m with N parties

there will be (N‐1)2relationships. Thus, there is a funda m ental differ‑

ence between a rational choice theory based on a two‐party syste m and

one based on a m ulti‐party syste m.

The second proble m with the existing rationalchoice m odelsis that

they often have too few exa minations based on e m pirical data, w hich at

tim es has resulted in unnecessarily co m plicated form ulae. In other

words, it is hard to find co m m on ground between traditional rational

choice theories and quantitative de m onstrations. Obviously, there are

exceptions as we see fro m Shaffer's sim ulation m odel, w hich uses the

A N ES data fro m the ICPSR. But despite such exceptions, we need m ore

analyses based on e m pirical data.

Therefore,in order to resolve these proble ms, this paper will con‑

struct a Japanese voting behavior m odel based on opinion and attitude

surveys conducted during national elections. Due to limited space, this

paper willfocus on the analysis results of the 2001 upper house election

since similar results were obtained in allfour elections between the 2001

upper house and the 2005lower house elections.

To begin with,let us see how well voter turnout can be explained

by a traditionalrational choice m odel. The rational choice m odel of vot‑

ing behavior assu m es that parties and politicians actin ways that enable

the m to win elections and that voters act in ways that enable the m to

m aximize expected utility. M ore specifically, supposing that there are

twoissuesin question,if a candidate's policy coincides with a voter's op‑

tim al point, this will be the m axim u m utility for the voter, and as the

policy m oves further away fro m his optim al point,so his utility willalso

decrease. Dow ns believed that w hen parties and politicians engage in
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vote m aximizing behavior, each party's policy would converge at the

center of the voters' distribution. Later on, however, this hypothesis

was disproved by Ordeshook and others, and itis now believed that par‑

ties and politicians actually engage in vote difference m aximizing be‑

havior.

However, this paper does not focus on rational choice m odels that

m ake parties and politicians the actors, but on those w hich m ake voters

the actors. First, Dow ns lists the following four factors as those w hich

determine w hether voters will turn out to vote: a) the weight of one's

vote, b) the expected utility gap a m ongst parties, c) the cost of voting,

and d)the long‐term benefit of voting. Riker and Ordeshook, and Good

and M ayer, building upon Dow ns's theory, argue that the benefits vot‑

ers gain fro m voting,thatis,the likelihood oftheir turning out(R), can

be determined by the subjectively perceived possibility of a close elec‑

tion (P) m ultiplied by the expected utility gap a m ong parties (B) minus

the cost of voting (C) plusthelong‐term benefits(D). Thisisthe fa m ous

form ula R = PB－C＋D. M oreover, Riker and Ordeshook have show n

that the form ula is applicable in reality by using the SR C's survey data

collected fro m U.S. presidentialelections.

To see w hether this expected utility m odel can be applied to Japan,

let us exa mine the R = PB－C＋D m odel. The proble m hereis that Japan

has a m ulti‐party syste m. Thus,this m odel willface various difficulties

since itis built upon the assu m ptions of a two‐party syste m. There are

two proble ms that we need to overco m e before we can m ove fro m this

particular m odel, w hich assu m es a two‐party syste m and can therefore

reduce policiesto a one dim ensional plane,to a m ore general m odel. The

first proble m isthe nu m ber of parties. We need to expand fro m a Repub‑

lican‐De m ocrattwo‐party syste m to an N‐party syste m. Specifically,in

our analysis of the 2001 upper house election, we included six parties,

the Liberal De m ocratic Party (L D P), De m ocratic Party of Japan (D PJ),

New Ko m eito, Social De m ocratic Party (SD P), Japan Co m m unist Party

(JCP), and the Liberal Party (LP). The Conservative Party (CP) was ex‑

cluded as a dependent variable because there were only a tiny nu m ber
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of sa m ples voting for the party. Independent candidates w ho were en‑

dorsed by a specific party have been included with that party. Further‑

m ore, independent candidates w ho have been endorsed by several

parties have been included in the party with w hich he or she is m ost

closely associated.

The second proble m is the nu m ber of dim ensions of policies. In

Dow ns's studies, debates were carried out on one dim ension, such as

liberal‐conservative." However,it see ms im possible,in the context of

Japanese elections, to reduce the election issues to a one dim ensional

liberal‐conservative axis. In our analysis of the 2001 upper house, we

will take up the following five issues [3]: public service, national‐local

relations, a m ending the constitution, collective defense, and visits to

Yasukuni Shrine.

W hen analyzing the voters' voting behavior with respect to each

party, we used the difference between (the distance between [one's pre‑

ferred party's policy position][4] and [one'sissue attitude]) and (the dis‑

tance between [the policy of a party other than one's preferred party

with the supposed closest optim al point] and [one's issue attitude]) as

the expected utility gap. We also considered the saliency," [5] or the

relative im portance one attaches to each issue, and used this as each

sa m ple's expected utility gap.In this way, we m oved fro m a one‐dim en‑

sional, two‐party m odel to an N‐party, M‐dim ensional m odel. In our

analysis, we used the sa m ples that responded to all of the questions in

the panelsurvey (1253 sa m ples) conducted before and after the 2001 up‑

per house election [6]. W e o mitted proportional representation con‑

stituencies fro m our analysis because in an expected utility m odel, we

use the weight of one's vote, or the degree of co m petition, as an inde‑

pendent variable.In the case of proportional representation constituen‑

cies, degrees of co m petition do not develop. Put differently, setting

aside parties that cannot secure even one seatin proportional represen‑

tation constituencies, voters can im agine that their vote would m ake a

differencein so m e way.

W hen we applied the expected utility m odel to constituency
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elections [7], the m odel was not satisfactory in analyzing electoral par‑

ticipation. To apply the expected utility m odel to voting direction, we

exa mined how well the m odel could explain votes cast for each party

(L D P vote = w hether one votes for the L D P, New Ko m eito vote = w heth‑

er one votes for New Ko m eito, and so on for D PJ vote, SD P vote, JCP

vote, and LP vote). A gain, however, the results of the expected utility

m odelanalysis did not achieve a satisfactory degree of validity.

W e therefore developed a revised expected utility m odel, w hich re‑

placed the expected utility in the expected utility m odel with the abso‑

lute value of the difference between (the absolute value of the

difference between [one's issue attitude] and [one's preferred party's

policy position]) and (the absolute value ofthe difference between [one's

issue attitude] and [the policy position of the party other than one's fa‑

vorite with the closest policy]). We then exa mined w hether this m odel

could be applied to the voting behavior of the 2001 upper house election

(so only those w ho support a particular party were considered). How‑

ever, we could not see a great difference between the quality of the re‑

vised expected utility m odel and the original expected utility m odelfor

either electoral participation or voting direction. W e therefore tried in‑

cluding people w ho don't support a particular party but do lean toward

one and then tried applying the revised expected utility m odel once

again (so these sa m plesincluded people with favorite parties and people

without but w ho do lean toward so m e party). Even though we expanded

the target of sa m ples, there was no great difference in the analysis re‑

sults.

Next, let us exa mine the minim ax regret m odel. It is well know n

that Ferejohn and Fiorina analyze electoral participation fro m a differ‑

ent approach than Riker and Ordeshook. T wo salient features of their

study are: 1) that they apply ga m e theory and 2) that they analyze

m ulti‐party syste ms as wellastwo‐party syste ms.

法学研究 82 巻 2 号（2009 : 2）

548(5)



Let us begin by analyzing the behavior of Voter Y, w ho tries to

m aximize his gain in a two‐party syste m. W e willsuppose that the util‑

ity Voter Y gains fro m Candidate 1's policy is 1 util and the gain fro m

Candidate 2's policy is 0 utils. Then,let us consider five possible scenar‑

ios fro m Voter Y's subjective perception as to how other voters might

vote.

S1: Even if Voter Y votesfor Candidate 2, Candidate 1 will win

S2: If Voter Y votes for Candidate 2, Candidate 2 will have the sa m e

nu m ber of votes as Candidate 1

S3: There are the sa m e nu m ber of votes for both Candidate 1 and 2, ex‑

cluding Voter Y's vote

S4: If Voter Y votes for Candidate 1, Candidate 1 will have the sa m e

nu m ber of votes as Candidate 2

S5: Even if Voter Y votesfor Candidate 1, Candidate 2 will win

Considering the utility Voter Y will gain in these five scenarios, we

see that Voter Y will vote for Candidate 1 if the cost of voting is less

than halfthe expected utility gap, and willabstain ifitis m ore than half

the expected utility gap.

Ferejohn and Fiorina believed that Voter Y's behavior could not be

applied to all voters. They believed thatthere were voters w ho operated

on the principle of minimizing one's m axim u m regret," a minim ax re‑

gret strategy (Voter Z). Taking into account Voter Z's regret (the pos‑

sibility of wasting tim e voting in a lopsided election, for exa m ple), we

see that he will voteifthe cost of voting islessthan one fourth of his ex‑

pected utility. Thus, they concluded that Voter Z, w ho fears the worst,

has a higher probability of abstaining fro m voting [8].

Ferejohn and Fiorina believed that the expected utility m odel(E U)

and the minim ax regret m odel(M R)could be su m m ed up asfollows:

H ypothesis E U: As the product of the subjective perception of a

close election and the expected utility gap increases, m ore voters will

turnout.
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H ypothesis M R: As the expected utility gap increases, m ore voters

willturnout.

For Ferejohn and Fiornia, the difference between these two hy‑

potheses could be boiled dow n to w hether one's subjective perception of

a close election had an effect on electoral participation, and thus, the

two m odels could be reduced to one m odel.

Now w hen we apply the minim ax regret m odel to voting behavior

in Japan, although we would expect voters to abstain should there be

any voting costs, the e m pirical data suggests otherwise. That is, be‑

cause the minim ax regret m odel overestim ates the probability of voters

abstaining, w hether considering proportionalrepresentative constituen‑

cy elections or constituency elections,the differences between this m od‑

eland the expected utility m odel beco m e alittle blurry.

Thus Ferejohn and Fiorina constructed a revised minim ax regret

m odel w hich considers the voting cost and long‐term benefits and sets

the expected utility gap as(the absolute value ofthe difference between

[issue attitude] and [the policy position of one's preferred party]) minus

(the absolute value of the difference between [issue attitude] and [the

policy position of one's second choice party]). The revised m odel was

m ore applicable, yet the accuracy ofits predictions was not satisfactory

concerning electoral participation and voting direction, both in propor‑

tionalrepresentation and constituency elections. As with the revised ex‑

pected utility m odel we expanded the sa m ple target zone, but this did

not have a significantim pact on the results.

As we have seen, neither the expected utility m odel nor the mini‑

m ax regret m odelis very accurate.In this section, we will consider the

reasons for this. Regarding the expected utility m odel, we can agree

that voting behaviorisinfluenced by variables such as the cost of voting

and long‐term benefits. But w hat about the expected utility gap or the

degree of co m petition? In order to see an expected utility gap, voters
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m ust be aware of and understand the issuesin a given election and have

a clearidea oftheir optim al point,thatis, an idea of w hich policy will be

m ost personally beneficial. They m ust also correctly understand the

policies that each party is proposing, and be able to identify and calcu‑

late the m erits and de m erits ofthese policies.In reality, however,there

are m any voters w ho vote on the basis of party loyalty ratherthan on an

understanding of the issues and policies. Thus we constructed a revised

m odel, but as has been noted,itis notsatisfactorily accurate.

Regarding the degree of co m petition, we need to ask to w hat extent

voters are aware of candidates'odds of winning in their ow n constituen‑

cies. Supposing that voters do obtain inform ation aboutthe closeness of

the election through electoral projections in the m edia, to w hat extent

do they puttheir trustin thisinform ation? Supposing thatthey do trust

this inform ation, how does this affect their voting behavior? Even if

voters know that their preferred candidate is very likely to win, it is

hard to im agine that they will abstain fro m voting. W e can reasonably

expect that rational voters might not bother paying a high inform ation

cost to determine their votes. This is w hy the expected utility m odel

does notsee m relevantin explaining party voting behavior.

Like the expected utility m odel, the minim ax regret m odel has its

proble ms. W e need to first consider how far the idea of minim ax regret

can be applied to elections.If we think about car accidents and their po‑

tential costs, no m atter how low the chances are of getting into one, we

can easily im agine people purchasing an insurance policy sim ply to

avoid the worst. But in the case of an election, w hat is the worst case

scenario? The worstthat could happen is that you realize that your vote

had little weight and therefore that going to the polling station was a

co m plete waste oftim e.Ifthisis the case,then,itis hard to im agine ra‑

tional voters basing their vote choice on regret.

As an alternative to these m odels,this paperintroduces a new m od‑

el, the dia m etros m odel. In building this m odel, we start fro m the as‑

su m ption that the fear of the worst case scenario has little, if any,

influence on voting behavior.Is voting behavior then solely determined
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(b_ij)2+(t_ij)2

by expected utility gaps,the cost of voting, and the long‐term benefits

of voting? Certainly not. As a m atter offact, we know fro m survey data

on U.S. presidential elections that there are voters w ho vote for candi‑

dates w hose policies are different fro m their optim al point. Similarly in

Japan, we see that m any people will vote for a candidate fro m a party

they support even if there is a candidate fro m a different party w hose

policy is closer to their optim al point. However, at the sa m e tim e,it is

also true that people will vote for one candidate over a candidate fro m

the party they supportif the latter's policies are too far fro m their opti‑

m al point. Party loyalty is im portant, but it is not the only considera‑

tion.

Given this, we postulate that voting behavior is determined not by

expected utility gaps alone but by the co m bination of expected utility

gaps and voters' psychological distance fro m each party. The dia m etros

m odelis co m posed of diagonallines, w hich are the su m of 1)the square

of the difference between one's optim al point on the electoralissue axis

and the ca m paign policy of a given party and 2) the square of the psy‑

chological distance fro m that party. Thus, we developed variables in

(Form ula 1)to search forthe difference between the diagonallines.

Ho wever,i≠j,

b＿ij: expected utility gap between party iand party j

t＿ij: e m otionalte m perature gap between party iand party j

The first variable in the square root of this form ula represents the

expected utility gap. The second variable represents the therm o m eter

rating gap [9].

To see w hether this m odelis applicable to voting behavior, we ex‑

a mine how the voting decision is affected by differences in dia m etros

for each party together with the cost of voting and the long‐term bene‑
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fits of voting. To exclude constant terms, we use a regression that

passes through the origin. First, we were able to obtain a high determi‑

nation coefficient(0.96)concerning electoral participation in proportion‑

al representation constituencies. The factor that contributed m ost

greatly to electoral participation was the cost of voting, and as we ex‑

pected,those w ho thoughtthe costs were higher tended to abstain fro m

voting. Also,the dia m etros showed thatthe difference between the JCP

and the SD P, or the difference between the L D P and the D PJ, or the dif‑

ference between the New Ko m eito and the Conservative Party had an

im pact on voting behavior.

Furtherm ore, w hen we apply the dia m etros m odel to voting direc‑

tion, regarding the L D P votes, we see that people with lower voting

costs and people with a stronger sense of duty to vote tend to vote for

the L D P. Within the differences of dia m etros, the difference between

the L D P and the Liberal Party, and betwen the L D P and New Ko m eito,

work to the advantage of the L D P (Table 1). In other words, w hen the

difference of expected utility and the psychological likability between

the L D P and the Liberal Party or the L D P and New Ko m eito is larger,

there is a greater tendency for voters to vote for the L D P. It should be

noted that rather than the difference between parties with significantly

different policies,such as the JCP and the prim ary opposition party,the
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D PJ, the difference between a party in the ruling coalition, the New

Ko m eito,and form er allies,the Liberal Party,tend to have a greaterim‑

pact on the L D P vote.

Next, as expected, one's sense of duty to vote had a negativeim pact

on the D PJ vote, and according to the dia m etros,the difference between

the D PJ and the L D P, the Liberal Party and the New Ko m eito had a

huge influence on this. Therefore, w hereas the difference between the

opposition parties did not have a significantim pact on the L D P vote,the

difference between the ruling parties(the L D P and New Ko m eito) had a

large influence on the D PJ vote. It also beca m e clear that for New

Ko m eito votes,the dia m etros difference between the New Ko m eito and

the JCP or the L D P had a positive effect. For JCP votes, the dia m etros

difference fro m the New Ko m eito had a positive effect,and thus, we can

see thatthere is a certain kind of rivalry between the New Ko m eito and

the JCP.

Although the dia m etros m odel de m onstrates a higher accuracy of

voting direction than the expected utility m odel or the minim ax regret

m odel,apartfro m its analysis ofthe L D P,it does not de m onstrate an ad‑

equate level of accuracy. Thisislikely because the nu m ber of non‐LDP

sa m ples taken was too sm all, and therefore we could not distinguish the

difference between the sa m ples. For exa m ple, the dependent variable

for the SD P vote m odel was w hether you voted for the SD P," and the

large m ajority of the sa m ples replied that they did not. However,these

sa m ples included voters w ho sim ply abstained fro m voting, those w ho

voted for the L D P, and those w ho voted for a party other than the L D P.

So although there was a difference in dia m etros,the dependent variable

was sim ply reduced to w hether one voted for the SD P or not. The rela‑

tion between the independent and dependent variable was weakened,

thus rendering the m odelinadequate.

Next,let us exa mine to w hat degree the dia m etros m odelis appli‑

cable to voting behavior in constituency elections. We have o mitted

fro m our analysis parties without candidatesin the relevant constituen‑

cy. Thus, we constructed the dia m etros m odel by distinguishing the
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choices given to each sa m ple. Here, we were able to see thatin its analy‑

sis of electoral participation, although the m odel de m onstrates high ac‑

curacy,the role ofthe differencein dia m etros see ms to belimited to the

difference between the D PJ and the L D P or New Ko m eito. On the other

hand, the role of the cost of voting see ms to be evident and this is fol‑

lowed by the sense of duty to vote (Table 2). The factors affecting vot‑

ing direction were, for L D P votes, the voting cost and the dia m etros

difference between the L D P and the D PJ, and forthe D PJ votes,the vot‑

ing cost and the dia m etros difference between the D PJ and the Con‑

servative Party. We thus see that the difference in dia m etros is an

im portant factor in explaining voting direction. However, as a w hole,

co m pared to the analysis of proportional representation constituencies,

the accuracy ofthe m odel de m onstrated waslower. Thisislikely due to

the fact that the choices offered to the sa m ples were different a m ongst

differentsa m ples.

As we have seen,the dia m etros m odel can explain voting behavior

better than existing rational choice m odels can. However, the proble m

with this m odelis thatitis too co m plicated.In order to sim plify the di‑
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b_i

n-1

m=1

b jm

n 1

2

t_i

n-1

m=1

b jm

n 1

2

a m etros m odel, the variable in (Form ula 2) was form ulated. A revised

dia m etros m odel was thus constructed, w hich calculates the average of

the difference of the expected utility gap between one's favorite party

and m ultiple parties other than one's favorite party, and the average of

the difference of the therm o m eter rating between one's favorite party

and m ultiple parties otherthan one'sfavorite party.

Ho wever,i≠j, n‐1: nu m ber of parties other than one's favorite party

b＿i: expected utility of party i b＿j: expected utility of party j

t＿i: e m otionalte m perature of party it＿j: e m otionalte m perature of party j

W hen this m odel is applied to the voting behavior of proportional

representation constituencies, we see, first of all, a sm aller the cost of

voting, and a greater dia m etros difference between the L D P and the

other parties,the New Ko m eito and the other parties, and a m ong other

parties. This willresultin m ore people turning outto vote (Table 3). We

also found out that for all parties, voting cost and the difference in di‑

a m etros between one'sfavorite party and other parties had an im pact on

voting direction. However,excluding the analysis ofthe L D P,the m odel

did not achieve a satisfactory level of accuracy. This is likely because,

asin the case of the dia m etros m odel,the nu m ber of sa m ples voting for

parties otherthan the L D P wastoo sm all.

Next, we applied the revised dia m etros m odelto constituency elec‑

tions, and, as in the case of Proportional Repsesentation elections, vot‑

ers with sm aller voting costs and a stronger sense of duty and w ho feela

greater dia m etros difference between the JCP and other parties,tended

to turnout m ore often (Table 4). For the voting direction concerning any
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party, we observed that voting cost was a greater determining factor

than the sense of duty to vote. We learnt that the difference in dia m et‑

ros between one's favorite party and another party particularly affected

L D P votes,JCP votes,and SD P votes.

For electoral participation and voting direction in proportional rep‑

resentation constituency and constituency elections,the revised dia m et‑

ros m odel greatly reduced the nu m ber of independent variables w hile,

on the w hole, its accuracy m aintained the sa m e level as the dia m etros

( )

Electoral Voting direction

participation L D P vote D PJ vote N K vote S D P vote JC P vote L P vote

D eter mination coefficient 0.971

(adjusted)

0.421 0.184 0.168 0.086 0.062 0.071

Voting cost 0.100＊＊

Sense of duty to vote

1.133＊＊＊ 1.061＊＊＊ 1.036＊＊＊

0.312＊＊＊

0.813＊＊＊ 0.556＊＊＊ 0.816＊＊＊

Dia m etros L D P‐Others 0.080＊＊＊

D PJ‐Others 0.134＊＊＊

N K‐Others 0.162＊＊＊

S D P‐Others 0.127＊＊＊

JC P‐Others 0.106＊＊＊

C P‐Others 0.136＊＊＊

L P‐Others 0.173＊＊＊

－0.577＊＊＊

－0.723＊＊＊

－1.090＊＊＊

－0.620＊＊＊

－0.388＊＊＊

－0.633＊＊＊

Linear regression passing the origin ＊＊＊ρ< 0.005 ＊＊ρ< 0.01 ＊ρ< 0.05

( )

Electoral Voting direction

participation L D P vote D PJ vote N K vote S D P vote JC P vote L P vote

D eter mination coefficient 0.900

(adjusted)

0.373 0.144 0.090 0.039 0.058 0.057

Voting cost 0.962＊＊＊

Sense of duty to vote －0.129＊＊

0.730＊＊＊ 0.480＊＊＊ 0.304＊＊＊ 0.320＊＊＊ 0.357＊＊＊ 0.241＊＊＊

Dia m etros L D P‐Others

D PJ‐Others

N K‐Others

S D P‐Others

JC P‐Others 0.114＊＊

C P‐Others

L P‐Others

－0.169＊＊＊

－0.122＊

－0.153＊ －0.159＊＊

Linear regression passing the origin ＊＊＊ρ< 0.005 ＊＊ρ< 0.01 ＊ρ< 0.05
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m odel. Thus, because itis sim pler, the revised m odelis superior to the

dia m etros m odel[10].

In a m ulti‐party syste m,there are cases in w hich no one party can

win a clear m ajority. U nder such a circu mstance,several partiesjoin to‑

gether to form a coalition govern m ent.In such a case, how have the ex‑

isting m odels perceived voter rationality? Looking back at Dow ns's

account,suppose that on a one dim ensional axis, parties A, B, and C are

located on points 20, 40, and 80 respectively (Figure 1).In this case, pos‑

sible coalitions are between A and B or B and C (If A and C form a coali‑

tion, B m ust also join, w hich will create a grand coalition, and an

election will be unnecessary).

A Voter X with an optim al point at 35 will vote for B if there is no

coalition. The proble m arises w hen B and C form a coalition. Voter X

m ust choose between the policy of the average between B and C (Point

Z), or A. For Voter X,itis rationalto castfor A even though A is not his

favorite party. W hen A has absolutely no chance of winning, Voter X

will vote for the BC coalition so that his favorite party B will have a

greater say in parlia m ent. Thus, for Voter X, w hen B and C form a

coalition, the voting intentions of the other voters beco m e a m atter of

concern. Thatis, on a rational choice m odel, w hen the intentions of the

          

0 20 35 40   60 80 100  

A. Downs (1957) p.149
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other voters are not know n, Voter X m ay abstain or vote for B.

To verify w hether such rational voting behavior in a coalition gov‑

ern m entis applicable to Japan, we constructed a further revision of the

revised dia m etros m odel based on [the average point of the coalition

govern m ent's policy position] minus [the average point of the coalition

opposition's policy position]. This was applied to the voting behavior of

the 2001 upper house election. W e saw that for the proportional repre‑

sentation portion ofthe election, both the voting cost and the difference

in dia m etros had a strong influence on voting behavior (Table 5). W e

also saw the sa m e tendency for the constituency portion of the election

(Table 6).

( )

Voting direction

R uling party vote O pposition party vote

D eter mination coefficient

(adjusted)

0.493 0.323

Voting cost

Sense of duty to vote

0.352＊＊＊

－0.132＊＊

0.358＊＊＊

－0.136＊

Dia m etros R uling party

O pposition party

0.485＊＊＊

0.354＊＊＊

Linear regression passing the origin ＊＊＊ρ< 0.005 ＊＊ρ< 0.01 ＊ρ< 0.05

( )

Voting direction

R uling party vote O pposition party vote

D eter mination coefficient

(adjusted)

0.426 0.296

Voting cost

Sense of duty to vote

0.327＊＊＊

－0.110＊

0.338＊＊＊

－0.089＊

Dia m etros R uling party

O pposition party

0.440＊＊＊

0.309＊＊＊

Linear regression passing the origin ＊＊＊ρ< 0.005 ＊＊ρ< 0.01 ＊ρ< 0.05
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In this section, we start fro m the assu m ption that voting decisions

are m ade not sim ply by the expected utility gaps but also by the voters'

psychological distance fro m each party. M ore specifically,the dia m etros

II m odelis co m posed of diagonallines(Figure 2)co m paring voters'opti‑

m al point on the electoral issue axis, the ca m paign policies of a given

party,and their psychological distance fro m that party (Form ula 3). The

next stage is to exa mine how voting decision is affected by differences

in dia m etros for each party together with the cost of voting and the

long‐term benefits of voting. In m easuring dia m etros, the question is

how to set the appropriate units for policy distance and psychological

distance. For exa m ple, a party with loyal supporters can afford to have

candidates with ca m paign policies that are slightly off the supporters'

optim al point. On the other hand,in the case of parties that do not have

m any loyal supporters, a sm all policy gap m ay affect the voters' deci‑

sion. Here, the unit ratio of policy distance and psychological distance

was set as the D coefficient, and we sought the D coefficient that best

explainsthe voting behaviorin relation to each party.

法学研究 82 巻 2 号（2009 : 2）

536(17)



( )
DC

n

X
XD

n

T
TR

n

j
j

ii

n

j
j

i

+−
−

−
−−+

−
−=

∑

∑

−

=

−

=

21

1

2

1

1

1

)
1

(

θ
θ

R : Voting probability

T : T herm o m eter rating

X : Voter's Optim al point

C : Voting cost

Di: D coefficient

D : Long‑term benefits of voting

θi: Policy of party i

θj: Policy of party j(parties excluding party i)

n‑1 : N u m ber of parties excluding party i

Let us calculate the D coefficient by applying the dia m etros II m od‑

elto opinion and attitude survey results. Given the limited space in this

paper, and given also that similar results were obtained in all the elec‑

tions fro m the 2000 lower house election to the 2005 lower house elec‑

tion, we will only discuss the analysis results of the 2005 lower house

election. M oreover, the 2005 lower house election was know n as the

postal service election" because privatizing the postal service was the

m ain issue at stake, and since the year 2000,it has been the one national

election in w hich issue attitude voting was m ostlikely to have occurred.

In order to m ake clear w hat kind of policy dim ensions the voters

were aware of, we conducted a base analysis of eight issues: econo m y

boosting policy or financial reconstruction, collective defense, big or

sm all govern m ent, participation in a m ultinational force, national/local

relations, a m ending the constitution, unification of public pension plan‑

s, and the Iraq W ar. W e separated out the first principal co m ponent,
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security positive or negative," and the second co m ponent, financial

liberal or conservative." (Table 7) Thus, voters perceive international

liberal‐conservative and do m estic liberal‐conservative policy dim en‑

sions.

To construct a dia m etros II m odel on the 2005 lower house election

voting behavior, we calculated the D coefficient of allthe voters, and we

saw thatthe coefficients ofthe D PJ, New Ko m eito, SD P, and L D P were

respectively 0.62, 0.73, 0.86, and 0.31. Fro m this, we observed that the

im pact that the psychological distance fro m a party had on the voters'

decision concerning these four parties was greater than the distance be‑

tween one's optim al point and one's subjective perception of a party's

policy (Table 8). Furtherm ore, w hen we calculated the D coefficient of

each party, (excluding the SD P supporters, w hich were only a sm all

( )

First co m ponent Second co m ponent T hird co m ponent

Econo m y boosting m easure/

Fiscal reform

0.006 0.542 0.149

Collective defense 0.757 0.059 0.024

Social welfare 0.238 0.216 －0.722

Participation in a m ultina‑

tional force

0.803 0.069 0.076

National/Local relations －0.049 0.724 －0.239

Constitutional a m end m ent 0.595 0.103 －0.001

U nification of public pension

plans

－0.070 0.353 0.648

Iraq W ar 0.691 0.104 0.174

Privatization of postal ser‑

vice agency

0.562 －0.405 0.011

All

voters

L D P vote 0.31

D PJ vote 0.62

New Ko m eito vote 0.73

SD P vote 0.86

JCP vote 1.93

( )

L D P

vote

D PJ

vote

N K

vote

SD P

vote

JCP

vote

L D P supporters 0.50

D PJ supporters 0.64

N K supporters 1.23

SD P supporters 0.26

JCP supporters 0.82
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nu m ber), the D coefficient of the supporters of the L D P, D PJ, New

Ko m eito, and JCP, were sm aller than the D coefficient of allthe voters

(Table 9).In other words,the im pact of the psychological distance fro m

a party is greater for the supporters of a certain party voting for that

party than for other people voting for that party. For all voters, the D

coefficient was 1.93,indicating that the im pact of the distance between

one's optim al point and one's subjective perception of a party's policy

was large. If we limit this observation to JCP supporters, we see that

the coefficient drops to 0.82,indicating that the psychological distance

fro m a party has a stronger influence. In other words there are people

w ho vote for the JCP other than those w ho vote for the party because

they feel psychologically close to it or because of policy proximity. Oth‑

er than the JCP,regardless of w hether one is a supporter of a particular

party or not, psychological proximity is the determining factor for vot‑

ing behavior. Put differently, excluding JCP supporters,the m ain factor

that determines the voting behavior ofthe Japanese is the psychological

distance fro m a party, not the supposed distance between one's optim al

point and party policy.

To sim plify the dia m etros II m odel even further, we constructed a

revised m odelin w hich the voters co m pare their favorite party and oth‑

er parties with policies that are closest to their optim al points (Form ula

4). Looking atthe D coefficient calculated by the revised new dia m etros

II m odel, we observed that for voting behavior (constituency portion of

the election), the D coefficient for the JCP was the lowest at 0.85, fol‑

lowed by the New Ko m eito at 0.86,the L D P at 0.96,the D PJ at 1.02, and

( )

All voters

L D P vote 0.96

D PJ vote 1.06

New Ko m eito vote 0.86

SD P vote 2.67

JCP vote 0.85
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the SD P with the exceptional highest score w hatis the SD P score? (Ta‑

ble 10). Excluding the SD P with only a sm all nu m ber of sa m ples,it be‑

ca m e clearthatforthose voting forthe D PJ,JCP,and New Ko m eito,the

psychological distance was im portant.In the 2005 lower house election,

because of postal privatization, the policy distance was im portant for

L D P voters, but as we see fro m the 2004 upper house election,the L D P

D coefficient was 0.47. Thus theinfluence of psychological proximity on

voting behavioris greaterin national elections other than the 2005 low‑

er house election.

R : Voting probability

T : T herm o m eter rating

X : Voter's Optim al point

C : Voting cost

Di: D coefficient

D : Long‑term benefits of voting

θi: Policy of party i

θj: Policy of party j(parties excluding party i)

To su m m arize: First of all, we succeeded in upgrading the tradi‑

tional rational choice m odel concerning voting behavior fro m a one‐di‑

m ensional, two‐party syste m m odel to a m ulti‐dim ensional,

m ulti‐party syste m m odel. Next, we also showed that w hen the

m ulti‐dim ensional, m ulti‐party syste m expected utility m odel and the

m ulti‐dim ensional, m ulti‐party syste m minim ax regret m odel were ap‑

plied to the 2001 upper house election, their explanatory power was

poor. We then exa mined a revised m odel w hich took into account party
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loyalty. Although the explanatory power of this was so m ew hat better

than the previous m odel,it was still not satisfactory. W e then form ulat‑

ed a new m ulti‐dim ensional m ulti‐party syste m dia m etros m odel, and a

revised version ofit, and the results showed thatthese were superior to

the form er two m odels. Finally, we constructed a coalition m odel, and

found outthatittoo de m onstrated valid results.

W hen we apply rational voting m odels developed in the U.S.to vot‑

ing behaviorin Japan, we m ay atfirst be inclined to think that Japanese

voters are not voting rationally. Butthe reason for thisis not sim ply be‑

cause of differences between Japanese and A m erican voters, but be‑

cause the rational voting m odel was constructed with U.S. elections in

mind. Thus, once we construct and apply a m ore generalrational voting

m odel, we can rationally" explain Japanese voting behavior. Of course,

it can be said that the m odel developed in this paper is in certain re‑

spects restricted to elections in Japan. However, by repeating this pro‑

cess in different countries, we can see that in the sa m e way that

Japanese voting behavior is unique, A m erican voting behavior is also

unique. Thus, we should consider the possibility of constructing an

all‐enco m passing m eta‐model. In this way, Japanese electoral studies

can contribute to studiesin the U.S.and elsew here.

Furtherm ore,the following point beca m e clearin our analysis. The

introduction of m anifestosin the 2003lower house election was hailed as

the beginning of the new era of the m anifesto elections." M any be‑

lieved that this would pro m ote issue voting, in w hich voters would be

expected to vote for a party or candidate w hose policy pledges were the

closest to their ow n issue attitude. Such a situation would signify the

achieve m ent of party‐centered, policy‐oriented politics," pro m oted by

those w ho supported reforming the electoralsyste m and the public sub‑

sidy syste msin the 1990s. However, as we have seen through our analy‑

sis, although party headquarters now have m ore control over electoral

ca m paigns and candidate selections, the influence of parties' and candi‑

dates'policy pledgesis still weak. The reasons for this are, as was noted

at the outset, that despite having two m ajor parties, there is not m uch
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difference between the pledges of the L D P and D PJ candidates, and

their policy positions are quite differentfro m the voters'issue attitudes.

In other words, although Japanese citizens technically have the right to

choose w ho m to vote for,thisis a rather paltry rightifthe available op‑

tions converge at a point distantfro m their optim al points.

A properly functioning de m ocracy in Japan requires not parties

that presentthe outco m es oftheir top‐dow n decisions to supporters and

voters and ask for their votes, but parties that absorb the policies for‑

m ulated by the public willfro m the botto m up. Theoretically,the role of

a political party is to absorb the public will and pass it on to the legisla‑

ture w here policies are decided upon. However, we m ust question how

m any Japanese parties actually do this. Even ifthere are such parties,it

is likely that the interests they represent are closely associated with a

certain politician or particular organizations such aslabor unions. How‑

ever,it see ms true that voters, w hether L D P or D PJ supporters, are be‑

ginning to m ove beyond these practices and are seeking to m eet directly

with electoral candidates to participate in the policy m aking process

withoutinterm ediary organizations. This m ay be one reason as to w hy

non‐aligned voters tend to ju m p between different parties depending on

their policy distance in a given election. For exa m ple,in the 2000 lower

house election, 60% of the non‐aligned voters voted for the D PJ w hen

Hatoya m a,the party leader, pledged fiscalreform by lowering standard

taxable inco m e levels. Only 20% voted for the L D P. Butin the 2001 up‑

per house election, Koizu mi attracted the non‐aligned votes due to the

fact that of the four candidatesin the L D P presidentialrace, he was the

only one w ho openly pro mised fiscal reform. But because Koizu mi's re‑

forms did not m eet the rising expectations in 2001, non‐aligned voters

began to lean back towards the D PJ in the two subsequent elections in

2003 and 2004. In the 2005 lower house election, however, Koizu mi

again secured the non‐aligned votes by pushing for reform built around

theidea of a fiscally sound,sm all govern m ent.

De m ocracy is essentially a political structure in w hich voters m ake

their ow n decisions. Thus, should a political party depart fro m this
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principle,it willeventually lose supportfro m voters.Ideally, de m ocracy

should function in such a way that parties representtheinterest oftheir

supporters, and indeed, the voters at large, and form ulate policies ac‑

cordingly. Voters then should be able to m ake a choice according to the

proposalthat co m es closest to their optim al point and thereafter accept

the consequences oftheir decisions.

There are still m any proble ms that have not been considered in this

paper. For one, it is possible that the expected utility gap of rational

choice m odels is m easured by projection and persuasion. In the future,

we hope to pursue this question and othersthat have not been covered.

＊ This paper is an English translation for chapter 5 of

published by Bokutakusya,

2008. The chapter was translated by Yoshiaki Kobayashi and Kei

N u m ao.

(1) The public opinion and attitude data used in this paper are the out‑

co m e of

funded by the Minis‑

try of Education, Culture, Sports, Science and Technology.I would

like to thank m y co‐investigators, KenichiIkeda, Yutaka Nishiza‑

wa,and Hiroshi Hirano.

(2) Using the results fro m opinion and attitude surveys carried outin

the 1993 and 1996 lower house elections,I have been trying to con‑

struct a Japanese rational voting m odel(Yoshiaki Kobayashi, The

practice and theory of coalition politics fro m a voter/party relation

perspective," paper presented at the Japanese Association of Elec‑

toral Studies, M usashiInstitute of Technology,2000).

(3) Specifically, we provided the respondents with two views on each

of the five issues, and asked the m w hich of the two was closer to

their opinion. Respondents were asked to choose fro m the follow‑
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ing four options: 1) Close to A 2) So m ew hat closer to A 3) So m e‑

w hat closerto B 4) Close to B.

Public Service"

A: We should enhance our social welfare progra ms even if this

m eans highertaxes.

B: We should cut taxes even it this m eans cutbacks in social wel‑

fare progra ms.

National/Local Relations"

A: The National govern m ent should distribute subsidies to help

weak localregions and govern m ents.

B: The National govern m ent should reduce the distribution of sub‑

sidiesto encourage free co m petition in thelocalregions.

A m ending the Constitution"

A: The Constitution is outdated. We should m ake a m end m ents.

B: The Constitution is by and large good. We should not m ake any

a m end m ents right now.

Collective Defense"

A: We should sanction collective defensein orderto strengthen the

Japan‐US security partnership.

B: We should not sanction collective defense lest we beco m e in‑

volved in internationalconflicts.

Visitsto Yasukuni Shrine"

A: The prim e minister should visitthe Yasukuni Shrine to pray for

the souls ofthose w ho died in W W II.

B: The prim e minister should not visit the Yasukuni Shrine. The

principle ofthe separation of Church and State should be observed.

(4) W e asked the respondents w hat they believed the views of the

L D P, D PJ, New Ko m eito, SD P, JCP, Conservative Party, and Lib‑

eral Party were concerning the fiveissuesin note 3.

(5) W e asked the respondents concerning the five issues in note 3,

how im portant they thought each issue was for the m. W e asked

the m to choose fro m the following four options. 1) Very im portant

2)im portant 3) not very im portant 4) notim portant at all
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(6) For the preliminary survey of the 2001 upper house election, we

collected 2,064 valid responses fro m the 3,000 sa m ples we inter‑

viewed, w hich were selected at rando m in two stages. Further‑

m ore, we conducted a telephone survey of 1,588 sa m ples, and we

received 1,253 valid responses.

(7) W e asked the respondents about the degree of co m petition" in

their constituencies, and asked the m to answer w hich of the sce‑

narios on the minim ax regret m odel, S1‐5, best described the

situation. The degree of co m petition was separated into high,"

m ediu m," and low." For voting cost and the sense of duty, we

asked the respondents to choose fro m high," m ediu m," and

low " or strong," m ediu m," and weak." M ore specifically, we

anticipate a positive relation between voting cost and electoral par‑

ticipation. Thatis, with lower voting costs, m ore people will vote.

We also expect a positive relation between voting cost and voting

direction because, all things being equal, those w ho will not vote

for a favorite party tend to abstain.

On the other hand, we anticipate a negative relation between the

sense of duty and electoral participation (people with a weaker

sense of duty are m ore likely to abstain). The sa m e relation is

thoughtto exist between voting duty and voting direction.

(8) We m ay apply the minim ax regretscenario to three‐party syste ms

as well.In this case,there will be nineteen scenarios and it will be

possible to explain the voting participation of Voter Y, w ho is a

utility m aximizer, and Voter Z, w ho is a risk minimizer. For fur‑

ther details, see Yoshiaki Kobayashi, Koukyo Sentaku [Public

Choice], Tokyo U niversity Press,1988, pp.129‐39.

(9) I have constructed various different dia m etros m odels in the past

(Yoshiaki Kobayashi, ed.

[Voting Behavior and Political Attitudes in Japan], Bokutansha,

1997, pp.158‐60). Yet although their accuracy has been high, they

are very co m plicated. So far,the key issuein calculating dia m etros

was how to set the appropriate units for policy distance and psy‑
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chological distance. For exa m ple, a party with loyal supporters

m ay afford to have candidates with ca m paign policies that are

slightly offthe supporters'optim al point. On the other hand,in the

case of parties that do not have m any loyal supporters, a slight

policy gap m ay affect the voters' decision. Here, the unit ratio of

policy distance and psychological distance was set as the D coeffi‑

cient, and we soughtthe D coefficientthat best explains the voting

behavior in relation to each party. M ore specifically, w hen a voter

co m pares the D coefficient between his favorite party and the par‑

ty other than this w hose policy is closest to his optim al point, we

observed that the Japan Renewal Party (JR P) scored the highest,

w hich was followed by the L D P, SD P and the JCP. By contrast,the

Japan New Party (JN P) scored the lowest. Using these D coeffi‑

cients, I constructed the Japanese dia m etros m odel. In addition to

this,I m ade an applied m odel w hich considers a party individually.

However, although the dia m etros m odels based on the D coeffi‑

cient de m onstrated high accuracy, I questioned w hether it was

overly co m plex. Thus in this paper,I decided to prioritize sim plic‑

ity over accuracy. We can achieve a higher level of accuracy if we

keep introducing independent variables. Yet,I wantto avoid losing

sight of the realties of voters' behavior and political attitudes by

m aking the m odeltoo co m plicated.

(10) W hen constructing and exa mining a m odel, w hether one should

prioritize its accuracy or sim plicity is a difficult question. In fact,

reasonable scholars disagree aboutthis.
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