MR T kLR E 5
HEMECASTISET 37— ayT
=FRsk=

2016 &£ 12 A 9 H (&)
BUEHIR KEBRKE

XEBEFERRER HFEREBIOIS L
(ZEEHEE : iRt BB ZAT)

F—HFF— Kl
BURTRALBA






—Contents—

FLAE

MRS ETILISE T 5 IEFFRIER

Il FIEE (FEREKE) -

IS THFEBRICET 2B FOFR &2

AR #E  (Hylab LLP) -

“Party Manifestos and Voters’ Multidimensional Policy Preferences
-ldentification via a Conjoint Experiment-"

R B (F—FIYAKXF) -

“Apportionment behind the Veil of Ignorance”

ME F—B  (BEEMIIKE) -

“Investigating the Japanese Election System through Recent National Elections”

IR MIE (REERXS).

Rl ZifE, EHE BE  (BERHEXRFERXE) -

TWKDODIDETOTELAARDEFER ]

—#% BB (KRIEXH) P

RERZZECRMARYT —LDES 7 — LT HEROFETRIRER
—REZH1IREER 2 DHEE—

BA —B  (BURKD) C.

TRIRICH T HHHEBFD R FHE S HNEDEMME]

Rz BF¥F (BEWEXH) ..

MREXBEE ERETBREDTYA VICRE =Y EH]

RE KRE (X#HEXFP) C e



L3 &E

AT —7ay AL, [SCHRPAREEE K@ e 7 7 A (ZFeHE -
R SERT) | OB AT, BFHE 7w 77 A (B - BERR T L RE R
FEXLEDORBIZ L DA ) RX— 3 VRO T D OMFFERE T 1 7T L) 2016
WERT—T v a vy @) ICESWTRETLILOTH S,

BIRF DS T, FEHIT SO BB PN FEE AW TT — Z it &2
T8 92577 —F, HHWITF b, ALEIRGESE O KR
¥ SRR B T A EH OV TRAEAERER VAT AEMHEL LS &F
H77a—FE, 70 HOWRERO S HELL LS ORIChTz o T, £ < 0%t
FIZE o THER S el TE TV DD, WETEL < ORI EE 7o E 2 48 2 T
WHEWSONRBURTH D, — ., EDOX D RBERIE, BERHENL - &L
INERAENE WSS, FENENENERLEE, REEEZTNDH T
EMD, RO EEHRETH D,

RKU—=7 gy 7 TR, BDREOWREE 2R LE LT, FHEEIRTEDH D5V
BOEBHEF OB LIS & Vo 7o B BV TIER RIEB 2 e T TV PR % |
TRLDORERUCEE SN THEIT T 5,

I. FHEBUREMRK

- PIFIE (FRRRSE)  TZERTBEF-E 7 VBT 2 FEXIFRE

< IWAHEE (Hylab LLP)  TETAS PEALBORIZBE 3 2 @4 OFHH & 04T )

cWANFBEE (X— b~ AKF) “Party Manifestos and Voters’
Multidimensional Policy Preferences—Identification via a
Conjoint Experiment—"

- BEIRFE S (R RS) TRBIZR T 2R O B & Miko%E
SN B 5 20T )

cFEA—E (BUEKRT) TREY 23RBS — 208557 — L% a)
Tl figt DFEAT RO FLAE R PREAEL | BLEREL 2 D55

CRAREE CCHEKRT) THREXHEE & EEFHEEDOT A AZmiiS
7oL #H7 )

o JNARFDTE ORFERRLRS) “Investigating the Japanese Election
System through Recent National Elections”



I GRS 7LD Bl & s H]

s FNHAE—BF (BET S RS) “Apportionment behind the Veil of
Ignorance”
.

FEB (KR LZERT) WS ONOETO T Z L X T OB R

KU —7ay AL, FFENBIROITZ BT R EOMEE PN —RICs
MFERR AL L, s aiT20, BAEWGEm T 5 2 LIk > ThyE
DOEHBIAMEOREICD L THHFLETHZL2AMNET DO THDL, 2D
KOV =0 ay 73 INETOREIZEBNT, EEICHEEIITbRLTWS
ElEWVWZ RN, RU—T v a v B0 L 7o T, bEOBIFLEIEHF
RETEDIER L, MO DIEEN L VIERIZRD Z 2LV,

U=y T AT A
RILERE (BORRIIER 75K






2016412 A9H

ZERBEETIVIZEIT DIEXFRFR

FJIENEE
Ll

1 HMEOER

B THETHA6HILSMINOBFREICET SEAME

Bl TERAOEEIZET Hibis{E RO (5481L) EBE QBRI S
e.8. XK|iiiskI=EH T SRR DREICEHT HERICEIERERE

FiE BEREFOERTIVICKSEROHT
s BEFOSBTKRTIVI DOEMBESET IV (Spatial Competition ‘ala
Hotelling(1929)) &EFE[EN.. BUAFE DR B TIXRED ZEMEER (Spatial Theory
of Voting) EL TIGKHBN TR T IOV X34 TDET ILEFIA

MBER 2T

1. “Municipal sizes and municipal restructuring in Japan”, Letters in Spatial and
Resource Sciences, 9/1, 27-41, 2014.
2TEBERIZES T ERREHIFOERREBLERKRER), HRAXEEFHR, 2054
&, 69-80, 2015.
3. “A model of referendum”, JSIAM Letters, 8, 57-60, 2016.
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s RELEETILOHE
1. BHEBORITON T OBERIE,
2. BEEBIRLGIEREELTHE O,
s ETILOEE
1. HHEEDEIFIX{0,1/2, 1) DI EDEEE S
2. BEABDRBIBEX/ N N1F1)
Informed:1 ZTOBREOBEZH->TLS,
Uninformed:0 BHOXBFTHIHEOBELMHSEL,

3 Informed and Uninformed

o {EHRDIEXTR

1. HZ 5T 5. TOREZFTYFIEHMN>TOTEVFIFASELRR
e.g. 7HAOODLEY

2. EVFOHRT, IHH>TWAAELLESEWLADNDKR
Informed K<HI->TWHHEE
Uninformed &<ESELVEEE
cf. —9P—li 1HFEAR->TLEW(ERIEHR)OHIGETEEHICTOLWTEZENRFEL i

BIEHREM->TS,

o —¥Y—flAREYILT=TELNVr—R
- WML ER K> TIRENITEEYIZLY, c.f. Salop and Stiglitz (1977).
- RACHDERZEZFVFTLALTLSCEREBEICLSHM) c.f. Varian (1980).
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o WEBHLEEICE HHEBROIHFHIE
¢ MIUTRBEDSBET BNIUTAEAF LD EDOBREOEEL R HIZIEL,

- ”An examination of the geographical concentration of support for Donald Trump
in the presidential primaries indicates a negative correlation between the number
of Trump supporters and the population size of Mexican immigrants, as well as a
negative correlation between Trump support and import competition from
Mexico or China.”

- "Donald Trump’s False Narrative on Mexican Migration and Trade: A
Geopolitical Economic Analysis.”, by Raul Hinojosa Ojeda, Maksim Wynn
and
Zhenxiang Chen, North American Integration and Development Center,
University of California Los Angeles, 2016.
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s FHEEDEFLBEOBRKIUIBRIIFA—DBEPLO=RmTHDLT S,
- BEEDENFt 0% {0,1/2,1},
- BREOBSKIMRZ 02 - {0,1/2,1}.
s BHEEDAMY U-CLLTEET S,
- %ﬁ;ﬁﬁﬁ Ul (uninformed — 1, yinformed — yt-é—éo
- BEDQaRF:C=p+[t-2]
1. BMREEEEDOMMFMEOHER : -2
. ThHSNoaxkbk:p
s HHEBOFHRIBE : N17Y
1. @1/2: Informed
2. @01 Uninformed
s FHEEDH. 1< x&T B,
1. @1/2: x.
2. @0 1: ThFhl
o B (i=12)2 pEBIRT B7—LEEBET B,

ni = pi(zi) X 1+ pi(z;) X x. (1)
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o« ZDHEBRST—L (p=0) [2HTHHEIH A

z'=1/2,i=1,2.
o 7, pEBESZEBBEOS—LICE T SHEII AL
(2527 =1(0,1/2),(1/2,1),i,j =1,2,i/~4].
Proposition 1 RO IR MM (BEM®D) BEREUNDNFT A—E2—BEFET DL E.
FEEFSTBLET IRRICEVTRESNSIBEITBIET B,
71 Payoff Matrix

Uninformed Informed

Uninformed 1,1 1, 1%
1+x 11
Informed 5 1 >

1 #i5R: BURER DX FRIEER

« B, i = 1,20 Uninformed & Informed TN ENIZEET 2FAM1FHn%En & n TR
i I
s RIZEZFELTR2ODBBRES—LORALA ST Uy aEEEZ S,

722 Payoff Matrix 2

Uninformed Informed

Uninformed 1+ 771U, 1+ 772U 1+ ,71U’ 1+2x + ,721

Informed Lex +pl, 1+ ¥ Lt nf, L+n]

BR1DEKs, IXDLSICHBRTE S,
_ |V ifni< zy,
17 {/ if ni> z1. (2)
ni=n?-nlé&lL. BEZIRERLDETH D, nZFzLRALKRERLICHTT S

REHEL. EOHRMEABEF LT D,
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8 RNAOTFIFyathfi
B3 IAMTRI U RIS 5HEq =F(21) & L. F ORBIKF £T 5,
_Jvu if n1 < FY(qu),
o '{/ it ny > F(q ), .
FBTHIORFIEEL Y, BE2 [SOLTHRBICEETE 3,
RASTUF Y2 9EERET R E.

X| =

g2

270, ZRMO—#SMET D, &0 T.

z*=1
17 x

3 Concluding Remarks

o FEIR
1. BMEZ 3R OEBEYS —LOERSEHKISE X I2—8T 3,
(2003).)

(c.f. Harsany’s purification, Harsany (1973), Govindan et al.

. BEzERMRBOEDOXKEEZEE
2. AR HOEDKRESFIEHIN—TOAODLER L ZRTE
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S. Govindan, P.J. Reny, and A.J. Robson, A short proof of Harsanyi’s purification
theorem, Games and Economic Behavior, 45/2, 369-374, 2003.

J.C. Harsanyi, Games with randomly disturbed payoffs: a new rationale for
mixed-strategy equilibrium points., International Journal of Game Theory, 2/1,
1-23, 1973.

K. Nakagawa, A model of referendum, JSIAM Letters, 8, 57-60, 2016.

K. Nakagawa, Municipal sizes and municipal restructuring in Japan”, Letters in
Spatial and Resource Sciences, 9/1, 27-41, 2014.

Raul Hinojosa Ojeda, Maksim Wynn and Zhenxiang Chen, Donald Trump’s False
Narrative on Mexican Migration and Trade: A Geopolitical Economic Analysis,
North American Integration and Development Center, University of California Los
Angeles, 2016.
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. 20 45, 69-80. 2015,
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“I[dentification Problem” in Representative Democracy

Direct democracy

For a particular issue, a voter is Chooses the
presented with alternative =2 policy she [=———> Policy A
policies prefers most

(a single choice for a single outcome)

Representative democracy

_} 1
For a range of issues, a voter is Chooses the Policy A
presented with alternative party whose [~—> Policy B
bundles of policies put together bundle she | Policy C
by political parties prefers most Policy D

(a single choice for multiple outcomes)

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences
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Normative Concerns

@ Voters choose a bundle of policies in representative democracy

@ Difficult to identify multidimensional preferences based on
unidimensional voting decisions

@ Problem: Incomplete mapping of voters’ policy preferences onto
policy outcomes

e Political leaders may use an electoral victory to justify their policies
even when voters do not support all their policies

e Media and scholars may fail to recognize issues that voters think
important

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences

Limitations in Existing Toolkits

@ Standard tools are ill-suited to identifying voters’ multidimensional
policy preferences behind their vote choice

@ Analysis of actual election results does not help

@ We want to ask:
@ How important is each issue relative to other issues when voters
choose their most preferred party?

@ For each issue, which policy among proposed policies do voters
most prefer?

@ Standard survey questions are not designed to answer these
questions simultaneously

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences
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An Analogy

Yoo

Pl A personalized | Overview

A news stream ‘Sport-utilty vehicles have gone from praised to viliied to largely praised again, thanks in great part to significant
‘ = technological and material advances that have helped SUVs vastly improve their gas-guzzling reputation while
e = |
Autos Home SUVs
Used Cars
Nw ars 187 187 8 108 79
Most Popular Cars Al Compact Economy Famiy Luxury
Latest Car Models
Car Buying Guides
Latest Horsepower MPG Price
Sedans
Green
Luxury 2015 Mitsubishi 148 25 oity 24,195
Sports Cars -
Convertibles
Wagons GRUER, 2015 Jeep Patriot 172 23 city 26,695
Crossovers : np 30 hwy MSRP
SuVs
Trucks
Vans ATW@ED 2015 Jeep Compass 172 23 aity 28,195
Hatchbacks f np 30 hwy MSRP
Economy
Family
Motoramic -'/5"@ 2014 Jeep Compass 172 23 oty 27,995
Auto Shows = i S0nwy  MsRP
Tips & Advice
Reviews
o 2014 Nissan JUKE 197 27 iy 28120
Insurance he 32 hwy MSRP

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences

Common Survey Questions

Typical surveys ask questions such as...

@ Which is the most important to you — vehicle type, horsepower,
MPG, or price?

@ Please rank order vehicle type, horsepower, MPG, and price in
terms of their importance to you.

@ With regard to vehicle type, which do you prefer the most — sedan,
minivan, or SUV?

These questions do not directly reveal preferences behind actual
choice of cars as a whole

People evaluate multiple dimensions of variation holistically and make
a choice

Same is true for the choice of policy bundles!

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences
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Conjoint Analysis

@ Our solution: Conjoint analysis

e A measurement technique for multi-dimensional choices and
preferences

e Juxtaposed sets of multiple issue positions as hypothetical
“manifestos” (policy bundles)

o Asked respondents to choose the most preferred bundle

@ The first to analyze public opinion about policy issues as bundles
put together by parties in an actual national election

@ Common method in marketing, recently revisited as a tool for
causal inference (Hainmueller, Hopkins & Yamamoto, 2014)
e Similar to factorial vignette (sociology), contingent valuation (econ)

@ Many recent applications in political science
@ Hainmueller & Hopkins (2015), Bechtel & Scheve (2013), etc.

@ High external validity in public policy settings (Hainmueller,
Hangartner & Yamamoto 2015)

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences

The 2014 Japanese Lower House Election

November 18: Abe calls a snap election
November 21: Lower house dissolved
December 2—-13:  Campaign period (only 12 days)
December 14: Election day

Result:

@ Government coalition (LDP, Komeito) maintained a supermajority
@ Abe claimed that voters gave him a mandate to continue “Abenomics”

— but did they?
Study timeline:
November 19: IRB initial approvals
December 3: IRB ammendment approvals

December 3—14: Sampling period (11 days)
Sample:
@ Internet-based non-probability panel (N = 1,951)

@ Matched to national census margins on age, gender, region, education
and income

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences
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Experimental Design

Each respondent compared policy bundles of 2 hypothetical
parties (“profiles”)

The order of 9 issues (“attributes”) was randomized

For each issue, one of 3-4 policy proposals (“levels”) was
randomly assigned

Proposals were taken from actual party “manifestos”

Each respondent then chose the most preferred party

Respondent repeated the task 5 times

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT)

Manifestos and Policy Preferences

Conjoint Table: An Example
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Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT)

45

B B2
= FETHFTI & HBEL T SRBMERERS. R -
B
R ‘ FEREMDTRAELA
KEBY & BB/ BEOERMENPHR.
SMMBER MBI LD T LA DHFEONFIFERE
TPP TPPAOSMEN SiL TREBMIC BB EHE
- EEFEREROEREEEL.,
I BEENNFEEERTS
BRERHIE AR EMHIFERRT 2 £D & RS ERECRD @0
P BT ATED
EEEATE st
HAER - PIERED BE - ERGE
52
R EELIC L BRRRR ERABIETIR
£ VTS VEBEEIC BT REER% #ER LT
EENE & Axwwi ,%»}EL ) BT EU\JQKJ‘l fjrsefu ke
Ry PAELEETSD DEIZFIEEBM
201 7F4AI10%iL,
i ARz R S IHEY
BB HAR: R BEMEEEA
RRBHEICALE
REEEE R - Vﬁ?hla
203
EE5%EXFI BN

B2

Manifestos and Policy Preferences




External Validity

@ Issues and policy proposals were chosen based on the actual
election manifestos released by parties running candidates

@ Surveys were fielded concurrently with the actual election
campaigns

@ Evidence suggests voters make conjoint-like comparison in the
actual voting decisions

e Policy summary tables are ubiquitous in newspapers and TV news
shows

e Actual policy documents are too lengthy and complicated for most
voters

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences

Conjoint Table: Example 1
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Conjoint Table: Example 2
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Conjoint Table: Example 4
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Conjoint Table: France

EUROPEENNES, COMPARATIF DES PROGRAMMES
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Conjoint Table: Italy

Re Aot e RUOLO BANCA | Altri punti e slogan

CENTRALE del programma
Partito B Contro lausterity;
Democt Patto del progresso | per EUROBOND per |5ce emette Eurobon
Per mantenimento | sociale” (Social " 8 | verso gi stati uniti
‘mutualizzare” il | ¢ stampa valuta (stile
dellEURD Compact) che integri il gebito; Investimenti ve0) d'Europa
Fiscal Compact ——

Contro lausteri
stelle Permantenimento | uyizione del Fiscal | Pe" EUROBOND per | e ometta Eurobond.
Compact e del & stampa valuta (stile

PareggiodiBilancio | 1% TIeC FED)

Movimento 5

Per un europa che sia
realmente solidale

Contro 'austerity;
Per mantenimento | Abolizione del Fiscal | per EUROBOND
dell'EURD Compact e “mutualizzare” i

BCE emette Eurobond
& stampa valuta (stile

(macosi'non | rinegoziazione ditutti| debito; rivedere ey govemo uropeo
funziona) Irattati d
Sospensione dei | Fine dell'Austerity Gestione delle
Uscita dell'ltalia | trattati, dell'adesione graziea politiche monetarie Lotta feroce
dall'Euro e ripristino |  dellltalia al Fiscal “svalutazione”. su base nazionale allimmigrazione
Sovranita’ Compact ed al Gestione Sovrana (Banca d'italia) irregolare

fondosalvastati ESM conti pubblici

Contro I'austerity;

Afavoredel | L i i | PerEUROBOND per | BCE emette Eurobond| Felezione direttadel
mantenimento ey ‘mutualizzare” il | @ stampa valuta (stile |  Presidente della
dellEURO e debito FED)
Fratelli d'italia Scioglimento Sospensione dei | Fine dell'Austerity Gestione delle
per AN concordato trattat, dell'adesione graziea politiche monetarie Lotta feroce
£ dell'eurozona ed dellltalia al Fiscal “svalutazione”. subase nazionale |  alllmmigrazione
| Uscita dell'Italia Compact ed al Gestione Sovrana (Banca d'ltalia) irregolare
e dallEuro fondosalvastati ESM | conti pubblici
Lista Tsipras [—— Contro lausterity;
spensione del nuovo e
Afavore del OND per | 5eE amette Eurobond| VOV Costituzione
i (con "1 | e stampa valuta (stle | | =UroPen fine
J e e o imot® | debito; stampa s dellausterita e New
TSIPRAS z pamE per finanziare New Deal Europeo
Deal europeo
Scelta Europea Riforma del sistema 5
& NS finansiario UE. Per | Covergenza Debiti al “"":'l':::id" Per un'Europa
RS mantenere i contiin |60% del PIL attraverso| _ Pro oo federalista, liberale
SCHIA mantenimento st : unificazione del e
EUROPEA' Grtno | erdnetistst massive e nemica della
g burocrazia
= i conti pubblici Auropeo)
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Conjoint Table: Germany

Wahl-0-Mat® Bundestagswahl 2013 |
CcbhU

2 FDP DIELINKE. |, ﬁ
Vergleich der Positionen s otk =

1. Es soll ein gesetzlicher flachendeckender Mindestiohn eingefiihrt werden X v X v v
2. Eltern, deren Kinder nicht in die Kita gehen, sollen ein Betreuungsgeld erhalten v X - X X
3. Generelles Tempolimit auf Autobahnen! X X X v v
4. Deutschland soll den Euro als Wahrung behalten. v v v v v
5. Der Strompreis soll vom Staat stérker reguliert werden. X v X v -
6. Die Videotberwachung im 8ffentichen Raum soll ausgebaut werden. NG - X X X
7. In D soll ein bedingungsloses Grui ) eingefiihrt werden. X X X - -
8. Nur Skologische Landwirtschaft soll finanzielle Férderung erhalten. X - X - -
9. Alle Kinder sollen ungeachtet ihres kulturellen Hintergrundes gemeinsam unterrichtet werden. v v v v v
10. Der Spitzensteuersatz soll erhoht werden X v X v v
11. Deutschland soll aus der NATO austreten. X X X v X
12. Kein Neubau von Kohlekraftwerken! X X X v v
13. Die "Pille danach” soll rezeptpflichtig bleiben v X = X X
14. Alle Banken in Deutschland sollen verstaatiicht werden. X X X - X
15. Deutschland soll mehr Fliichtlinge aufnehmen. X v = v v
X i : horige pflegen,
" qoticns Lamerstsstmgenamaton | o AEEnoIoepies x voox vV
17. Verfassungswidrige Parteien sollen weiterhin verboten werden diirfen. v v v v v
18. BAfSG soll unabhangig vom Einkommen der Eltern gezahit werden. X - v v v
19. An allen deutschen Grenzen sollen wieder Einreisekontrollen durchgefiihrt werden. X X X X X
20. In Aufsichtsréten und Vorstanden von Unternehmen soll eine gesetzliche Frauenquote gelten. - v X v N

Manifestos and Policy Preferences
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Conjoint Table: India

phitialill CONGRESS | CPI(M)
released on
Friday, compares 1
with that of the X }
Congress and F2—~
the CP1 (M)
mBankcreditatlower  mWaive agricultural  Credit to farmers at
interest Toans per cent nterest
toall  m Agri t m ini
farmers who repay, 4 per cent interest support price coverage
foans ® imigate additional to more crops,
& Crop insurance 35 million hectares = More power to
schemes rural areas
goods and i
services tax so that incomeuptoRs3lakh  and pay cuts
taxes like VAT stand per annum for men ® Income-tax relief
abolished to ® Rs35lakh exemption  mLimiting foreign
bring relief to for women and senior  direct investment
the aam aadmi citizens
m Zero-tolerance for ® Revive POTA, have m Tackling terror,
terror, be it Muslim national 1D card including Hindutva
or Hindu = Deportillegalimmi-  terror
& identity card for grants, replicate  Curbing Maost terror
all citizens Salwa Judum m Addressing poverty
ies wi u - will iate ti
the United States strategic nuclear nuclear deal
uSupport for ramme 1 No strategic tie-up
Palestinian state = Parliamentary with the United
® Sri Lanka: A solution approval for foreign States, promote a
compatible with aties multi-polar world
Tamil rights
mQuality education for  m New law against m6 per cent GOP
all ragging; trialin fast-  earmarked for
m Addition of one model  track courts education
school in every ®m GpercentGOPear-  m Introduce Right to
development block marked for education  Education Bill
= Enact a Nati u 35k i Resi ion of the
Security Act Rs 2akg for below universal public
m25kgwheatorriceat  povertyline families  distribution system
Rs3perkg tobelow  ® Nofertile land for  Subsidised foodgrains
poverty line families special economic under PDS
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Policy Proposals — 1

@ Consumption Tax
@ Delay the tax increase until April 2017 and reduce other tax rates [LDP,
Komeito]
@ Delay until other reforms are made [PFG]
@ Delay the tax increase indefinitely [DPJ, JIP, PLP]
@ Stop the tax increase and reduce the existing tax [SDP, JCP]

@ Employment
@ Expand employment through job diversity [LDP, Komeito]
@ Break down seniority system and liberalize labor market [JIP, PFG]
@ Oppose deregulation of labor laws. Support regular (full-time) employment
[DPJ, PLP, SDP, JCP]

@ Monetary and Fiscal Policy
@ Continue bold monetary policy and flexible fiscal policy [LDP, Komeito]
@ Correct excessively loose monetary policy and reckless public works
spending [DPJ, JIP, PFG]
@ Oppose monetary and fiscal policies that widen inequality [PLP, SDP, JCP]

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences
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Policy Proposals — 2

@ Economic Growth Strategy
@ Break down regulatory protection of agriculture and health industries [LDP,
JIP, PFG]
@ Activate growth in rural areas and small businesses [Komeito]
@ Increase consumption through employment and childrearing support [DPJ,
PLP, SDP, JCP]

@ Nuclear Power

@ Restart nuclear reactors if proven safe [LDP, Komeito, PFG]
@ Restart nuclear reactors only under strict safety guidelines [DPJ, JIP]
@ Do not restart nuclear reactors [PLP, SDP, JCP]

@ TPP (Trans-Pacific Partnership)

@ Join TPP, but be prudent about liberalization [LDP, Komeito, DPJ]
@ Join TPP, and actively promote liberalization [JIP, PFG]
@ Oppose joining TPP [PLP, SDP, JCP]

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences

Policy Proposals — 3

@ Collective Self-Defense

@ Approve collective self-defense under new laws [LDP, Komeito, PFG]
@ Oppose the reinterpretation decision by the cabinet [DPJ, JIP, PLP]
@ Oppose collective self-defense [SDP, JCP]

@ Constitutional Revision

@ Create a new constitution written by the Japanese people [LDP, DPJ, JIP,
PFG]

@ Add new rights to the existing constitution [Komeito, PLP]

@ Oppose revision and protect the “Peace Constitution” [SDP, JCP]

@ National Assembly Seat Reduction

@ Follow the recommendation of a special committee to create a better
electoral system [LDP, Komeito]

@ Drastically reduce the number of seats [JIP]

Reduce the number of seats [DPJ, PFG, PLP]

@ Oppose any reduction of proportional representation seats [SDP, JCP]

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences
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AEWAIS

@ Overall relative importance of issues and positions
o Estimate average marginal component effects (AMCE; Hainmueller
et al. 2014) via OLS
e Y = whether party was chosen (0 or 1)
e X = 9 sets of policy issues (i.e. dummy variables)

@ Heterogeneity of preferences for each issue position

o Model coefficients as functions of respondent-level covariates
(hierarchical Bayes)

© Ranking of policy bundles

@ Predict choice probability with a flexible model specification
e Select model from many possible specifications via cross-validation

Policy Preferences

Result 1: Overall Preferences

All (N=1,951)

Consumption Tax
Delay the tax increase until April 2017 and reduce other tax rates [LDP, Komeito]
Delay until other reforms are made [PFG]
Delay the tax increase indefinitely [DPJ, JIP, PLP]
Stop the tax increase and reduce the existing tax [SDP, JCP]

Employment
Expand employment through job diversity [LDP, Komeito]
Break down seniority system and liberalize labor market [JIP, PFG]
Oppose deregulation of labor laws. Support regular (full-time) employment [DPJ, PJP, SDP, JCP]

Monetary and Fiscal Policy
Continue bold monetary policy and flexible fiscal policy [LDP, Komeito]
Correct excessively loose monetary policy and reckless public works spending [DPJ, JIP, PFG]
Oppose monetary and fiscal policies that widen inequality [PLP, SDP, JCP]

Economic Growth Strategy
Break down regulatory protection of agriculture and health industries [LDP, JIP, PFG]
Activate growth in rural areas and small businesses [Komeito]
Increase through and ing support [DPJ, PLP, SDP, JCP]

Nuclear Power
Restart nuclear reactors if proven safe [LDP, Komeito, PFG]
Restart nuclear reactors only under strict safety guidelines [DPJ, JIP]
Do not restart nuclear reactors [PLP, SDP, JCP]

TPP (Trans-Pacific Partnership)
Join TP, but be prudent about liberalization [LDP, Komeito, DPJ]
Join TP, and actively promote liberalization [JIP, PFG]
Oppose joining TPP [PLP, SDP, JCP]

Collective Self-Defense
Approve collective seli-defense under new laws [LDP, Komeito, PFG]
Oppose the reinterpretation decision by the cabinet [DPJ, JIP, PLP]
Oppose collective self-defense [SDP, JCP]

Constitutional Revision
Create a new constitution written by the Japanese people [LDP, DPJ, JIP, PFG]
Add new rights to the existing constitution [Komeito, PLP]
Oppose revision and protect the "Peace Constitution” [SDP, JCP]

National Assemply Seat Reduction
Follow the recommendation of a special committee to create a better electoral system [LDP, Komeit
Drastically reduce the number of seats [JIP]
Reduce the number of seats [DPJ, PFG, PLP]
Oppose any reduction of proportional representation seats [SDP, JCP] 1

10 5 5 10
Change in Support Compared to LDP's Position (%)

Policy Preferences
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Result 2: Heterogeneity in Preferences

Employment
Break down seniority system and liberalize labor market
[JIP, PFG]
LDP — —cl—
DPJ —C—
S
o JIP ——
E Komeito — —_—
£ PFG ———
()
° JCP ——
>
o PLP —_—
S
° SDP | —_—
[
E Other g
Undecided — o
Not Voting — —
[ [ [ [
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Result 2: Heterogeneity in Preferences

Constitutional Revision
Oppose revision and protect the "Peace Constitution"

[SDP, JCP]
LDP — .
DPJ — ——
It
E  comme ] 1
E Komeito —
£ PFG | —
[
° JCP —
>
o PLP — -——
-
T - —————r—
g SDP
E Other L g
Undecided —
Not Voting —
T T I T T
-0.4 -0.2 0.0 0.2 0.4
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Result 3: Ranking Actual Manifestos

Ranks of Actual Party Manifestos

B inet A| |
All Respondents y Cabinet Approval

Approve Disapprove Neutral
Most Most Most | Most |
Popular I I Popular I I :I: Popular I :I: :I: Popular | X I
20th 20th 20th :|' 20th
T 40th T 40th 3 40th 3 40th
2 [ 2 <
& eoth &  eoth & eoth o & eoth
80th + :|: 80th + :|: 80th ‘|’ 80th o
Least Least Least I = Least
Popular | Popular | Tt Popular | Popular |
LA e LN s s s LIS s e e LA s s
2 Yoo gaaan ©goaapaaan coapaoga 2ooaoaoga
= -1 25%¢< s Q2 25 g 2
5z >8385983 £35°5285S 28855888 528>89%E%13
S S S S
2 2 2 2
Manifesto Manifesto Manifesto Manifesto

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences

Abenomics on the Ballot?

usty
1 ihrows ecoriomy a lfeli flalong | poins tselfforwarg

REVIEW

NIKKEI
@ The media interpreted the 2014 ASIAN
election as if it were a referendum on
Abenomics

@ After victory, Abe claimed that voters
gave him a mandate for continuing
Abenomics

@ On the contrary, the Abenomics
issues did not affect respondents’
preferences between policy bundles ‘.

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences
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Distortion in Preference Aggregation

@ On average, respondents preferred the LDP manifesto the least
among all the actual party manifestos

@ Multiple validity checks (Hainmueller et al. 2014) show no
evidence of response bias

Possible explanations:

@ DPJ failed to nominate enough candidates
@ Opposition parties failed to coordinate on candidates
@ Voter turnout was a record low

@ Systemic factors making policy preferences play lesser roles in
Japanese elections

@ Personal vote
@ SNTV incentives

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences

Conjoint Analysis as a New Tool for Election Surveys

@ Study demonstrates the utility of conjoint analysis for studying
elections

@ Understanding voters’ policy preferences is crucial both
empirically and normatively

@ Standard survey questions are insufficient when preferences are
multi-dimensional

@ Actual election results are uninformative about policy preferences

@ Easy to implement with web-based survey platforms:
@ Conjoint SDT: A cross-platform GUI application for designing
conjoint surveys
e cjoint: An R package for analyzing randomized conjoint data

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences
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Thank you!

Send comments and questions to: teppei@mit.edu

Model Specification for the Heterogeneity Analysis

@ Model:

9 Db
Yik = Boi+ > BaiXoik + Eiks
I=1 d=2
Bi = ~party;+mn;
where i ~ N(0,02) and n; ~ N(0, X).
@ noninformative priors for v, o and

@ Quantity of interest from the model: v = E[§; | party]

@ Inference via Gibbs sampling

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences
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PR Vote Intention vs. Actual PR Vote Shares

Q _

. o LoP
O DPJ
o Jp
O Komeito
3 PFG
O JcP

2 o PLP
O sbp
O Other

© |

(=}

|

o

N
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° Actual PR Vote Shares PR Vote Intention

(Excl. Abstain/Invalid) (Excl. Undecided & Not Voting)
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PR Vote Intention vs. Actual PR Vote Shares

<

LDP

DPJ

JIP
Komeito
PFG

JCP

PLP

SDP

Other
Abstain/Invalid
Undecided
Not Voting

0.8
1
0O0E0O0O0oOo@EmOOO

0.4

0.2

0.0

Actual PR Vote Shares PR Vote Intention
(Incl. Abstain/Invalid) (All Respondents)
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Model Selection for the Ranking Analysis

@ Candidate prediction methods:
e OLS (w/ no interaction, 2nd order interactions, and 3rd order
interactions)
e Ridge regression
@ w/ no interaction, 2nd order interactions, and 3rd order interactions
@ w/ and w/o penalty on main effects
e LASSO
@ w/ no interaction, 2nd order interactions, and 3rd order interactions
@ w/ and w/o penalty on main effects
e Bayesian model averaging (BMA) over all possible predictor
combinations

@ w/ and w/o interactions
@ zero prior on models including interactions but not the component

main effects
@ zero prior on models not including all of the main effects

@ Compare mean squared prediction errors via ten-fold
cross-validation

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences

Comparison of Predicton Methods
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Validity Check 1: No Attribute Order Effect
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Validity Check 2: No Satisficing due to Fatigue

p-values of interaction effects

Uniform Quantiles

Horiuchi/Smith/Yamamoto (Dartmouth/Harvard/MIT) Manifestos and Policy Preferences
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Validity Check 3: No Contamination with Party ID

Responses to Highly Unrealistic Bundles (N=1,951)

Consumption Tax ki

Delay the tax increase until April 2017 and reduce other tax rates [LDP, Komeito] - ®

Delay until other reforms are made [PFG] - —eo—

Delay the tax increase indefinitely [DPJ, JIP, PLP] - —e—

Stop the tax increase and reduce the existing tax [SDP. JCP] 4 —
Employment: j

Expand employment through job diversity [LDP, Komeito] 1
Break down seniority system and liberalize labor market [JIP, PFG] -
Oppose deregulation of labor laws. Support regular (full-time) employment [DPJ, PLP, SDP, JCP] -

Monetary and Fiscal Policy: -
Continue bold monetary policy and flexible fiscal policy [LDP, Komeito] - q
Correct excessively loose monetary policy and reckless public works spending [DPJ, JIP, PFG] - —!
Oppose monetary and fiscal policies that widen inequality [PLP, SDP, JCP] - —

Economic Growth Strategy: -
Break down regulatory protection of agriculture and health industries [LDP, JIP, PFG] -
Activate growth in rural areas and small businesses [Komeito] - —
Increase on through and childrearing support [DPJ, PLP, SDP, JCP] -

°

o—
to—
o—
J
Fo—
——
Nuclear Power: ]
Restart nuclear reactors if proven safe [LDP, Komeito, PFG] T b
Restart nuclear reactors only under strict safety guidelines [DPJ, JIP] - ——
——
—
 o—
lo—

Do not restart nuclear reactors [PLP, SDP, JCP] b

TPP (Trans-Pacific Partnership): -
Join TPP, but be prudent about liberalization [LDP, Komeito, DPJ] -
Join TPP, and actively promote liberalization [JIP, PFG] T —
Oppose joining TPP [PLP, SDP, JCP] - —0—

Collective Self-Defense: -
Approve collective self-defense under new laws [LDP, Komeito, PFG] -
Oppose the reinterpretation decision by the cabinet [DPJ, JIP, PLP] -
Oppose collective self-defense [SDP, JCP] - —

Constitutional Revision: ]
Create a new constitution written by the Japanese people [LDP, DPJ, JIP, PFG] -
Add new rights to the existing constitution [Komeito, PLP] -
Oppose revision and protect the "Peace Constitution" [SDP, JCP] -

National Assembly Seat Reduction: -
Follow the recommendation of a special committee to create a better electoral system [LDP, Komeito}-
Reduce the number of seats [DPJ, PFG, PLP] - —o—
Drastically reduce the number of seats [JIP] T ——
Oppose any reduction of proportional representation seats [SDP, JCP] 1
o 5 5 10
Change in Support Compared to LDP's Position (% Points)

Manifestos and Policy Preferences

60



The Japanese Economic Review
The Journal of the Japanese Economic Association

Japanese Economic Review doi: 10.1111/jere.12093
Vol. 67, No. 3, September 2016

APPORTIONMENT BEHIND THE VEIL OF
UNCERTAINTY*

By JUNICHIRO WADA
Yokohama City University

Apportionment of representatives is a basic rule of everyday politics. By definition, this basic rule
is a constitutional stage problem and should be decided behind the veil of uncertainty. To bring
apportionment closer to quotas, we introduce f~divergence for utilitarianism and Bregman
divergence for consistent optimization. Even in our less restricted condition, we find that we must
use a-divergence for optimization and show that the minimization of a-divergence induces the
same divisor methods that correspond to the maximization of the Kolm—Atkinson social welfare
function (or the expected utility function), which is bounded by constant relative risk aversion.
JEL Classification Numbers: D63, D72.

1. Introduction

The US Constitution decrees that representatives shall be “apportioned among the several
states ... according to their respective numbers”. While this appears to provision for equity
between the states, since the Great Compromise, the philosophy of the House of Representa-
tives has been equity between the people (i.e. “one-person one-vote, one-vote one-value”)
rather than equity between states (i.e. equal allocation to each state), which is employed in
the apportionment of seats in the US Senate.

Hence, equity between the people must be the objective of the state-level apportionment of rep-
resentatives. However, while mathematically feasible, this objective remains difficult to achieve in
practice, as there cannot be any fractional assignment of seats. Numerous studies, such as
Huntington (1928) and Balinski and Young (1982), have recommended approaches to deal with
this issue. However, they have treated this problem from the perspective of equity between states.

The only exception may be Wada (2012). As is the case of the income equality evaluation,
Wada (2012) uses the Kolm—Atkinson social welfare function for the apportionment problem
and obtains divisor methods, including those of Jefferson (d’Hondt), Webster (Sainte-Lagué),
Hill (US House) and Adams (1+ d’Hondt). While the Kolm—Atkinson social welfare function
is the most commonly used function, it depends on the specialization of the utility function
form. In the present paper, we use a less restrictive form and show the superiority of the divisor
apportionment method supported by the Nash social welfare function, which is one form of
the Kolm—Atkinson social welfare function.

The remainder of the paper is structured as follows. Section 2 contains a literature review of
past research in this area and highlights the limitations of these studies. In Section 3, we
introduce the general idea of “quasidistance” or divergence and suggest its use in obtaining
apportionments closer to population quotas. Section4 introduces various divergence
measures; namely, the f~divergence for utilitarianism, the Bregman divergence for consistent
optimization, the a-divergence and the Kullback—Leibler divergence. We find that we must
use a-divergence for optimization even in our less restricted condition. Section 5 shows that

* A previous version of the paper was presented at a Japan Law and Economics Association seminar, to the Pub-
lic Choice Society, and to the Japanese Economic Association under the title of “Apportionment Method from
the Viewpoint of Divergence”.
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the minimization of a-divergence induces the same divisor methods that are induced by the
Kolm—Atkinson social welfare function bounded by constant relative risk aversion. Section 6
discusses and provides concluding remarks.

2. Literature review

As the principle of the apportionment of representatives is “one-person one-vote, one-vote
one-value”, equity between people must be the final objective. If we could apportion represen-
tatives to states perfectly in proportion to their populations, this principle would be feasible to
uphold in practice. However, this is not usually the case. Historically, three methods have been
considered to find a solution: (i) the comparison of two states based on “average” values; (i1)
the divisor method, using infinitely many kinds of thresholds to round up or down to find an
“unbiased” one; and (iii) the constrained optimization of certain objective functions, including
distance and social welfare functions.

2.1 Equity between states: The “average” values method

Huntington (1928) is the pioneer of inclusive research in this area. He compares two states by
using data on the “average” values of each state j, such as per capita representatives (1;/N;) or
per representative population (average district population in single-member district cases) (N/
n;), where n; is the number of representatives of state j and & is the population of state ;.

The Hill method is used to reduce the relative difference between overrepresented state 4
and underrepresented state B; that is, (Nz/ng)/(N4ny))—1 or 1 —((ng/Np)/(nsNy)). In
contrast, if we try to reduce the absolute difference, we use the Dean method in the case of
(Np/ng) — (N4/n,) and the Webster method in the case of (n,/N,) — (ng/Np). Huntington
(1928) tests all these combinations and finds five traditional methods; namely, the Adams,
Dean, Hill, Webster and Jefferson methods. Because the Hill method is uniquely located at
the centre of the five methods on the axis from small state advantageous to big state advanta-
geous, he recommends the Hill method, which uses the relative differences between two states
and continues to be applied for the US House of Representatives.

Huntington (1928) uses per capita representatives (n,/N;) or per representative population
(Nj/n;) as the criterion, but his concern is the equity between states and not between the people
(or representatives).

2.2 Equity between states: The devisor method

Balinski and Young (1982) advocate divisor methods, which are the only approaches to avoid
the population paradox (in addition, all the divisor methods avoid the Alabama and new states
paradoxes).! All divisor methods choose a population-to-representatives ratio as a target and

! The population paradox is defined as the case where two states have populations increasing at different rates

and a state with rapid growth loses a legislative seat to a state with slower growth. In a real case in Japan, with
300 seats in total, a prefecture with increasing population between 1985 and 1990 lost a legislative seat to a
prefecture with decreasing population (Wada, 1991). The Alabama paradox is the case where increasing the
total number of seats would decrease the number of seats allocated to a particular state. It is named after the
actual case of Alabama following the 1880 census. The new state paradox is defined as the phenomenon that
adding a new state with its fair share of seats could affect the number of seats allocated to other states. Specif-
ically, we could end up with a scenario whereby adding a new state gives more representation to an existing
state, given a fixed number of total representatives (Balinski and Young, 1982).

~ 349 -

© 2016 Japanese Economic Association

62



Japanese Economic Review

divide the populations of the states by this ratio or “divisor’” x to obtain quotients. Each divisor
method has its own threshold, with which the quotients are rounded up or down to the nearest
whole number. The whole numbers obtained must then sum to the given number of seats; if
the sum is too large (small), the divisor is adjusted upward (downward) until the correct
sum results.

The typical round-off thresholds would be 0.5, 1.5, 2.5 and so on. This case uses the
Webster (Sainte-Lagué) method. As Table 1 shows, in the case of this population distribution
and with seven seats in total, choosing 327-332 for divisor x provides the apportionment by
the Webster method for this situation.

From the sets of serial nonnegative integers, m — 1 and m, these different methods use dif-
ferent thresholds. Adams (1+d’Hondt) uses the smaller thresholds, Dean uses the harmonic
means, Hill (US House) uses the geometric means, Webster (Sainte-Lagué) uses the arithmetic
means and Jefferson (d’Hondt) uses the larger thresholds. Other than these traditional five di-
visor methods, we could choose any (infinite sets of) thresholds as in the case of modified
Sainte-Lagué, Imperiali and Danish.

While divisor methods assure a certain degree of equity between states, they offer no assur-
ance of equity between the people. Of the multitude of possible divisor methods, Balinski and
Young (1982) choose the Webster method as the only unbiased divisor method that eliminates
any systematic advantage to either small or large states. For the final choice of methods, they
also use equity between states as in the case of Huntington (1928).

2.3 Equity between states: Minimizing distance

Constrained optimization is a typical approach in economics or operations research. Accord-
ing to Wada (2010), popular indexes, such as Rae, Loosemore-Hanby, Gallagher (least
squares) and largest deviation, are based on the distance (L,-norm) between population
quotient N (N/N) and apportionment quotient n (n;/n), or between quota q (¢;=(N/N)n)
and apportionment n (n_,-).2

If we use these indexes for the objective functions, their optimal integer solution for appor-
tionment is given by the Hamilton method of largest remainder as per Birkhoff (1976). This
method takes quotas as the cue. It computes the quotas and then gives to each state the whole
number contained in its quota. The seats left over are then distributed to the states that have the
larger remainders.

Although the Hamilton method leads to the population paradox, the solution stays within
the quota because it uses the quota as the cue.”> Here, we focus our attention on the fact that
each term summed without any weight for the objective function (L,-norm) represents each
state. This objective function concerns equity between states but not equity between represen-
tatives or between the people.

Let us use the numerical example of Saari (1994), a supporter of the Hamilton method. As
Table 2 shows, the apportionment by the Hamilton method (the largest remainder method)
minimizes the L,-norm (Euclidean distance) between quota q and apportionment n. However,
after apportionment, even if each state makes districts equal, the distance between the district

Please refer to Table 4 for a list of all notation used in this paper.

According to Balinski and Young (1982), no method avoids the population paradox while always staying
within the quota.
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TaBLE 1
Divisor method with the thresholds of 0.5, 1.5, 2.5 and so on: Webster method (Sainte-Lagué method)

State A B C Sum of population
State population 1,130 830 490 2,450
Rounded Rounded Rounded Sum of rounded
x (divisor) Quotient  number  Quotient  number  Quotient  number number
326 3.466 3 2.546 3 1.503 2 8
327 3.456 3 2.538 3 1.498 1 7
332 3.404 3 2.500 3 1.476 1 7
333 3.393 3 2.492 2 1.471 1 6
TABLE 2

Distance between state quota and state apportionment

Apportionment methods
Hamilton Hill Webster
largest remainder US House Saint-Lagué

State State population State quota apportionment apportionment  apportionment
A 1,570 1.570 1 2 2
B 26,630 26.630 27 27 27
C 171,800 171.800 172 171 171
Total 200,000 200.000 200 200 200
Euclidean distance between state quota 0.708 0.981 0.981

and state apportionment

quota and apportionment (1 for each district) is not minimized by using the Hamilton method
(refer to Table 3).* According to the state populations or their quotas, the Hamilton method
provides a closer apportionment than do the Hill or Webster methods. However, after appor-
tionment, single-member districts result. Indeed, the average district quotas of Hamilton show
that the apportionment is more unfair than the apportionments of Hill or Webster (1.57 for
state A in Hamilton compared with 1.005 for state C in Hill or Webster). Thus, while the
cue of the Hamilton method is the quota, it considers only equity between states and not equity
between representatives (districts) or populations.

24 Equity between people: Maximizing social welfare

Wada (2012) considers representatives as income or wealth and uses the Kolm—Atkinson so-
cial welfare function as the objective function. As the following shows, the Kolm—Atkinson
social welfare function is utilitarian; hence, we can consider its maximization as an expected
utility maximization on the constitutional stage behind the veil of uncertainty. This would be a
typical criterion used by economists for the equity between the people:

In the apportionment stage, the Euclidean distance between quota vector q and apportionment vector n is com-

puted by \/ (n 4 — % n)2 + (nB — % n)2 + (nc — %n)% After equal districting by each state, this becomes

2 2 2
\/nA<1—N”Nﬁn) +n3(1—NBT/"Bn) +nc<l—NCT/"Cn).
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TABLE 3
Distance between district quota and district apportionment

Apportionment methods
State Hamilton largest remainder ~ Hill US House Webster Saint-Lagué
State district (apportionment) A 1 2 2
B 27 27 27
C 172 171 171
Average district population A 1570 785 785
B 986 986 986
C 999 1005 1005
Average district quota A 1.570 0.785 0.785
B 0.986 0.986 0.986
C 0.999 1.005 1.005
Euclidean distance between district 0.575 0.318 0.318
quota and district apportionment (1)
N, 1 AN
KASWF: =Yy L = -1 (1)
j N (1 — 8) -
N

Here, ¢ — oo converts Equation (1) into the Rawlsian social welfare function, ¢ — 1 makes it
the Nash social welfare function, and £=0 makes it the Benthamian social welfare function.

Wada (2012) multiplies the function by (—1/¢) and turns the maximization problem into a
minimization problem of the generalized entropy index (a=1 —¢):

1 1 #\”
e y_n| [2) —1). 2
a(a—l)jZN / £ 2)

Here, o — 0 (¢ — 1), corresponding to the Nash social welfare function, makes Equation (2)
the mean log deviation; o — 1 (¢ — 0), corresponding to the Benthamian, makes it the Theil
index; and a=2 makes it half of the squared coefficient of variation.

Against the background of the veil of uncertainty, by minimizing the generalized entropy in-
dexes for the integer solutions, Wada (2012) succeeds in finding divisor methods with the thresh-
olds of the Stolarsky mean. This includes four of the five traditional divisor methods as well as the
divisor methods with the thresholds of the logarithmic mean founded by the Nash social welfare
function and the identric mean founded by the Benthamian social welfare function, respectively.

Because Wada (2012) starts with the Kolm—Atkinson social welfare function, we could say
that this concerns equity between the people. However, although the utility function with con-
stant relative risk aversion is the utility function used most often in economics, the Kolm—
Atkinson social welfare function depends on the specialization of the utility function form.

> The Adams method corresponds to the Rawlsian social welfare function and the Hill method corresponds to

the case of ¢=2.

The harmonic mean, which is the threshold for the Dean method, is not the Stolarsky mean.
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Moreover, it does not derive the Dean method® or the divisor methods used in the real world,
such as the modified Sainte-Laguég, Imperiali and Danish methods.

For equity between the people on the constitutional stage, behind the veil of uncertainty, we
should consider using a more general objective function form consistent with utilitarianism or
expected utility maximization, and find the best apportionment method. In this paper, we use
“quasidistance” or divergence instead of “distance” associated with the L,-norm in order to
bring the apportionment vector n closer to the quota vector q, or to bring the apportionment
quotient vector Q closer to the population quotient vector P. In Section 3, we introduce the no-
tion of divergence compared with that of distance, and elaborate on its characteristics in
Section 4.

3. Divergence

Using the notation in Table 4, distance is a function that assigns a real number d(u||v) to every
ordered pair of points (u, v). The distance axioms are as follows:
a Non-negativity
For all u, v, d(u|[v)>0.
b Zero property
d(ul[v)=0 if, and only if, u=v.
¢ Symmetry
For all u, v, d(u|[v)=d(v|[u).
d Triangle inequality
For all u, v and w, d(u||v) <d(u|[w)+d(w]||v).

Like distance, divergence is a function that assigns a real number D(ul|v) to every ordered
pair of points (u, v). The divergence axioms are as follows:
a Non-negativity
For all u, v, D(u|[v)>0.
b Zero property
D(u|[v)=0 if and only if u=v.
¢ Positive definite

Vectors u and v are located near each other and the coordinates are u and u+du. We can
express D(ul[u+du) as a Taylor expansion, D(ul|u + du) = § ¥ g, (w)du;du;.

TaBLE 4

Notation
Notation Definition Formula Vector Sum
n;: Number of representatives for state j n=(ny, ny,...) Yni=n
(0 Apportionment quotient for state j Q;—njn Q=(01, 05,...) 0=
N Population in state j N=(Ny, Ny,...) YN;=N
P Population quotient for state j P;=N/N P=(P,, P,...) Y Pi=
q5: Quota for state j q; = (N;N)n q=(q1, 92,---) Y q;=n
& Relative risk aversion parameter (¢ > 0: risk averse,

&=0: risk neutral)

a: Parameter for generalized entropy and a-divergence  a=1—e.
d(u||v): Distance from vector u to vector v
D(u|[v): Divergence from vector u to vector v
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Here, G(u)=(g;{(u)) is strictly positive definite.

As shown in Subsection 2.3, L,-norm or ordinal distances are not suitable for evaluating the
closeness between the population quotient and the representative quotient. Hence, it may be
desirable to use “quasidistance” or divergence to evaluate the equity between the people. Di-
vergence is often used in statistics and information geometry to judge how close distributions
are. Thus, it is a suitable function with which to judge the closeness of apportionment distri-
bution to population distribution itself. Here, we need neither triangle inequality nor symme-
try. In the apportionment problem, the origin must be a population distribution and we simply
choose the closest apportionment distribution.

There are many kinds of divergences in mathematics, and we must choose the form that is
suitable for our constitutional apportionment problem.

4. Divergence measures
4.1 f-divergence

For the constitutional stage behind the veil of uncertainty, utilitarianism is employed for the
expected utility maximization. F-divergence may be suitable for this purpose.
The f-divergence from vector u to vector v is defined as follows:

Vi
D (u|lv) = wa(;’) 3)
l
wheref: R — R, convex, f{1)=0
0 . a _ a
o (%) =0 10 -0 52) -t ).
Because we intend to measure the divergence from the quota vector q to the apportionment

vector n, or the divergence from the population quotient vector P to the apportionment quo-
tient vector Q, the requirement of the domain PR™" is suitable. As in the case of the United

States, we can divide each state equally. Thus, we can use ﬂ(N"’ = ]’f,fN) or %
4G\ L jon J

NN
f
= ]'\’/—’/ N for the value of Z—; and weight each f with its “population” ¢, or P;, for the
2N,

perspective of the people. Furthermore, if we define U(?) = — f{f), then U(¢) becomes a concave
function; hence, the minimization of the divergence problem may be understood as the max-
imization of utilitarian social welfare with a general individual utility function, U(f) or

U (;\‘,—’ : %) in both cases. Thus, we should use f-divergence for utilitarianism or optimization
J

on the constitutional stage behind the veil of uncertainty.

4.2 Bregman divergence

Bregman divergence is often used for optimization problems, especially in machine learning.
The Bregman divergence from vector u to vector v is defined as follows:
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DFEm e (ullv) = p(v) — b(u) — (v — u, Veb(w)). @

Here, ¢ is a strictly convex and continuously differentiable function. If we use the squared
magnitude of vector |[ul]> for ¢, D?*¢"" becomes the squared Euclidean distance. Figure 1
shows the Bregman divergence in one dimension, indicating that the requirement of strict con-
vexity is good for consistent optimization. Indeed, it is necessary for apportionment problems
without arbitrariness.

4.3 a-divergence and Kullback-Leibler divergence

Amari (2009) finds that “a-divergence is unique, belonging to both f~divergence and Bregman
divergence classes”. The study showed that the class of a-divergence is the intersection of the
classes of f-divergence and Bregman divergence in a manifold of positive measures.
Kullback—Leibler (KL) divergence and its duality are the only divergences belonging to the
intersection of f~divergence and Bregman divergence in the space of the probability
distribution. In order to use f-divergence for utilitarianism and Bregman divergence for
non-arbitrariness, we must use a-divergence for our objective function.

For vector u to vector v, a-divergence in a manifold of positive measures (where u= ) u; and
v=2v;) can be defined as follows:

o)) 2
= Zﬁ((w)a(w)la—w) +Y:u )

#(v) D7 (u|lv)
=4(v)-¢(u)-(v-u,Vg(u))
(v-u,Vg(u))
#(u) v
#(u)

FiGure 1. Bregman divergence in one dimension
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When o — 0, Equation (5) becomes

D°(ullv) = zuj<—1og<%)) fu—v

s (6)
= Zvj"log<1) +u—v=D'(v|[u).
Vj \
When a— 1, Equation (5) becomes:
D'(ul|v) = Zu,-ﬁlog (ﬁ> +v—u
Tu; u;
lj i )

_ zv,(—log(‘v‘j» Fv—u=D(v|u).

Kullback—Leibler divergence is a-divergence in the case of @ — 0, and, thus, in the space of
the probability distribution where u=v=1, it can be defined as follows:

D(ul]v) = Su, <—log C;) ) . ®)

The duality of Equation (5) is the case of a — 1, whereby:

' (ul) = 31 Viog 2 ). ©)

7

5. Apportionment for minimizing a-divergence and Kullback—Leibler divergence

Utilitarianism and non-arbitrariness are suitable characteristics for the apportionment of the
constitutional stage behind the veil of uncertainty. Hence, we require these two conditions
for our objective function. Under our requirement of using f-divergence and Bregman
divergence, we must minimize the a-divergence from the quota vector q to the apportionment
vector n. Because ) n,=n=7) g;, a-divergence is calculated as follows:

D(q|[n) = Zﬁ((ﬂj)a(‘b)l_a - q/>
1

m((”j)a(zvj) o (%) - %’1) :

When o # 0 and o # 1, because the optimal apportionment (n) minimizes the divergence, it
must satisfy the following condition: Vs, ¢, s #¢ and ng >0, n,>0

(10)
=2
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1
————((ny — )*NS ™"+ (n, + 1)*N,
a(a—l)( | ’ ) (11)
> SaNslfa an l—a )
_7a(a_1>(l’l +I’lt t )
Equation (11) implies the following:
Ny N
: (12)

min | ———  |Zmax | ——
0 (et ) ()
[ a

Because the apportionment obtained by Equation (12) satisfies the divisor methods
(Balinski and Young, 1982), we can restate it as follows. Find a divisor x so that all the n;s,
which are the “special rounded” numbers of the quotients of states ; /x, add up to the required
total, n. Here, special rounded refers to being rounded up when the quotient is equal to or

1
a(n—1)"\ T S
greater than the Stolarsky mean <n’(2’)> of both side integers (n; — 1) and ;.
To summarize, we obtain the following propositions.

Proposition 1: 7o minimize the Bregman divergence and f-divergence, or a-divergence, from
quotas to apportionment, we must use the divisor apportionment method with the threshold of
the Stolarsky mean of both side integers (n;— 1) and n;.

When o— — oo, we obtain the minimum number (n;,— 1). This represents the Adams
method (1+d’Hondt method). An « value of —1 results in the geometric mean and refers to
the Hill method (US House of Representatives method). When a — 0, the threshold becomes
the logarithmic mean,’ W’ and when a— 1, the threshold becomes the identric

7 7

”j J

mean, 0] 2 An a value of 2 results in the arithmetic mean and the Webster method

(i~
e(n—1
(Sainte-Lagué method). When o — oo, we arrive at the maximum number, #;. This represents
the Jefferson method (d’Hondt method). We summarize the results in Table 5.

The Jefferson method (o — ) is equivalent to the D’Hondt method where it is a well-
known practice to use the sequence of divisors 1, 2, 3 etc. In contrast, the Webster method
(x=2) SS is equivalent to the Sainte-Lagué method whereby it is common to use odd-
numbered divisors (1, 3, 5 and so on), which is equivalent to the use of 0.5, 1.5, 2.5 etc. Hun-
tington (1928) introduced the use of the sequence 0, V12 =1.414...,/23 =2.449. ., etc.

for the US House or Hill method (&= — 1). Here we introduce the use the divisors 0
1

1442, ooz

2.483... etc. for Benthamian (o —1).

71 p—
’log2—logl
= 2.466... etc. for Nash (¢ — 0), and% =0.367..., 2 1.471..., ¢3_

3
e 1l T 22

7 We consider 0°=1.

8 We consider 0log 0=0 and 0°=1.
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TABLE 5
Quotients needed for seats

Traditional name Adams Hill Webster Jefferson

of the methods 1+d’Hondt  US House Sainte-Lagué¢ ~ D’Hondt

Kolm-Atkinson Rawlsian Nash Benthamian

SWF SWF SWF SWF

& o0 2 1 0

G.entropy 12¢v MLD Theil 12¢cv*

(Wada, 2012) index

o-divergence —0 —1 0 1 2 0
(KL-divergence)

Stolarsky Geometric Logarithmic Identric Arithmetic

mean Minimum mean mean mean mean Maximum

1 0 0 0 0.3679 0.5 1

2 1 1.4142 1.4427 1.4715 1.5 2

3 2 2.4495 2.4663 2.4832 25 3

4 3 3.4641 3.4761 3.4880 35 4

5 4 44721 44814 4.4907 45 5

6 5 5.4772 5.4848 5.4924 5.5 6

7 6 6.4807 6.4872 6.4936 6.5 7

8 7 7.4833 7.4889 7.4944 7.5 8

9 8 8.4853 8.4902 8.4951 8.5 9

10 9 9.4868 9.4912 9.4956 9.5 10

Notes: G. entropy, generalized entropy; KL, Kullback-Leibler; MLD, mean log deviation; SWE, social welfare function.

Under our requirement of using Bregman divergence and f~divergence, in order to mini-

mize the quasidistance or divergence from the population quotient vector P <Pj = ZLZ/V)
J

to the apportionment quotient vector Q (Qj = fjn)’ and given that the population and ap-
g

portionment quotients are in the probability space, we must use KL divergence or its duality:

N N; N, (N N;
D(P||Q) = X log| D'(PIQ) = X+ | |log| 7 (13)

Similar to the case of a-divergence with & — 0 and a — 1, we obtain’ a divisor method with

the threshold of the logarithmic mean, %, and a divisor method with the threshold
1y —10g\1j—
of the identric mean, "’—j(ﬂ) This leads to

e(n—1

Proposition 2: 70 minimize Bregman divergence and f-divergence, or KL divergence and its
duality, from the population quotient to the apportionment quotient, we must use the divisor
apportionment method with the threshold of both the logarithmic and identric means of both
side integers, (n;— 1) and n;.

Wada (2012) multiplies the Kolm—Atkinson social welfare function by—% (: ﬁ) to turn

® We consider 0°=1.
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the social welfare maximization problem into the generalized entropy minimization problem.
This leads not only to the methods based on Adams, Hill and Nash, but also to those based on
Webster, Jefferson and Benthamian. Here, we must be careful that the function f{¢) used for f-
divergence is convex but not necessarily monotonic; this means U(¥) is concave, but not nec-
essarily increasing monotonically. If we keep the principle of equity between the people or
maximizing expected utility on the constitutional stage behind the veil of uncertainty, we
should use a < 1; that is, £ > 0. A positive ¢ implies that people are risk averse and the social
welfare maximization problem has an interior solution. This is especially so if we are con-
cerned about the quasidistance from the population quotient to the apportionment quotient,
as this is the expected utility in the space of the probability distribution. Hence, we should
use KL divergence («a— 0(¢— 1)) and the divisor method with the threshold of the
logarithmic mean. Moreover, because a-divergence has the characteristic of duality as shown
in Section4, we could transform the case of divergence o > 1 into the optimization problem of
equity between representatives. However, in a democracy, we should keep the principle of
equity between the people, rather than between the politicians (districts) or states.

6. Conclusion

By using the Kolm—Atkinson social welfare function, which is supported by a utility function
with constant relative risk aversion, Wada (2012) derives the divisor apportionment method
with the threshold of the Stolarsky mean from generalized entropy. As the form of f
divergence and Bregman divergence shows, our condition should be less restrictive than the
utility function with constant relative risk aversion. However, the result is the same. Thus, if
we choose optimization behind the veil of uncertainty based on the principle of “one-person
one-vote, one-vote one-value” (or equity between the people), we may not need to consider
using other utility functions. In other words, the Dean, modified Sainte-Lagué€, Imperiali,
Danish methods are not based purely on the principle of equity between the people.

As Wada (2012) shows, the divisor method using the logarithmic mean is supported by the
Nash social welfare function, which has some good characteristics (Kaneko and Nakamura,
1979). Here, we add one more supporting reason: if we need to minimize the divergence from
the population quotient to the apportionment quotient to a suitable level, especially in
adherence to the utilitarianism foundation, we must apply the divisor method using the
logarithmic mean.
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1. Introduction

Balinski and Young (1982) showed in their Theorem 4.3 that
divisor methods are the only apportionment methods that avoid
population paradoxes (as well as the Alabama and new states
paradoxes). They also reported that the Webster method (Sainte-
Lague method) is the only unbiased divisor method (Appendix A5).
However, the Webster method cannot ensure a positive number of
seats to every state. Table 1 shows the case of Canada, and Table 2
shows the case of the Upper House of Japan.

Wada (2010) used the Nash social welfare function as the
basis for evaluating the one-person-one-vote problem and created
a decomposable index! to break down the single problem into
two: the problem of apportionment and that of districting. If we
minimize the decomposable index of the apportionment part, we
can obtain the divisor method using a logarithmic mean, which
ensures at least one seat to every state.

In this paper, we derive a divisor method for apportionment
with the thresholds of the Stolarsky mean, which includes the
following methods: Adams (1 + d’Hondt), Hill (the US House of
Representatives), Webster (Sainte-Lague), and Jefferson (d’Hondt).
We maximize the Kolm-Atkinson social welfare function - which
includes the Rawlsian, Nash, and Benthamian social welfare
functions - and minimize the generalized entropy index, which
includes the mean log deviation, the Theil index (Kullback-Leibler
divergence, relative entropy), and the coefficient of variance.

Then we can evaluate these divisor electoral apportionment
methods on a unique parameter or a unique axis.> Though we

* Tel.: +8145 787 2311; fax: +8145 787 2413.
E-mail addresses: wada@yokohama-cu.ac.jp, KHE02703@nifty.ne.jp.
1 This index resembles the Theil index, but, in our more general framework, it
would be better to consider it as mean log deviation. See footnotes 4 and 5.
2 Lauwers and Van Puyenbroeck (2008) used the Stolarsky mean of two
parameters and induced all of Huntington’s five traditional divisor methods,
including the Dean method (harmonic mean).

0165-4896/$ - see front matter © 2012 Elsevier B.V. All rights reserved.
doi:10.1016/j.mathsocsci.2012.02.002
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would hesitate to choose one social welfare function - that is,
one generalized entropy index - we could recommend the divisor
method using a logarithmic mean, which is derived by maximizing
the Nash social welfare function—that is, by minimizing the mean
log deviation. By using Theorem 5.1 in Balinski and Young (1982),
we show that, on the axis of the Stolarsky mean, the divisor
method using a logarithmic mean is the most unbiased divisor
apportionment method to ensure that at least one seat is assigned
to each state.

2. Kolm-Atkinson social welfare function and generalized
entropy index

With the utilitarian principle, the Kolm-Atkinson social welfare
function for a society of N persons is defined as follows.

N

KASWF* (v) = ) ﬁ (=),

i=1
where y; is the wealth of i in a society of N persons, and ¢ is the
coefficient of relative risk aversion. When ¢ — 1, the function

becomes the natural log of the Nash product or the Nash social
welfare function.

N N
KASWF' (y) = ) "In(y;) = In (]_[ y,-) .
i=1 i=1

We can redefine the Kolm-Atkinson social welfare function in
the case of ¢ — 00 as KASWF* (y) = min; y; (the Rawlsian social
welfare function), in the case of ¢ — 1 as KASWF! (y) = ]_[f\': 1Yi
(the Nash social welfare function), and in the case of ¢ = 0 as
KASWF (y) = Zf’: 1 yi (the Benthamian social welfare function).
We could also imagine the case of ¢ — —o0, hence arriving at
KASWF~® (y) = max; y;.


http://dx.doi.org/10.1016/j.mathsocsci.2012.02.002
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Table 1
Apportionment for Canada.
Population Quota Adams Hill Webster Jefferson
1+ d’Hondt US house wA w? Saint-Lague  d’Hondt
Minimum Geometric Logarithmic Powered (1/2) Identric Arithmetic Maximum
Canada (2001) 30007094 308 308 308 308 308 308 308 308
Ontario 11410046 117.12 114 117 117 117 117 117 119
Quebec 7237479 7429 73 74 74 74 74 75 75
British Columbia 3907738 40.11 40 40 40 40 40 40 40
Alberta 2974807 30.53 30 31 31 31 31 31 31
Manitoba 1119583 1149 12 11 11 11 12 12 11
Saskatchewan 978933 10.05 10 10 10 10 10 10 10
Nova Scotia 908 007 932 10 9 9 9 9 9 9
New Brunswick 729498 7.49 8 7 7 7 8 8 7
Newfoundland and 512930 5.26 6 5 5 5 5 5 5
Labrador
Prince Edward 135294 1.39 2 1 1 1 1 1 1
Island
Northwest 37360 0.38 1 1 1 1 1 0 0
Territories
Yukon (Territory) 28674 0.29 1 1 1 1 0 0 0
Nunavut (Territory) 26745 0.27 1 1 1 1 0 0 0
Table 2
Apportionment for Japanese upper house.
Population Quota Adams Hill Webster Jefferson
1 4 d’Hondt US house wA wh Saint-Lague d’Hondt
Minimum Geometric Logarithmic Powered (1/2) Identric Arithmetic Maximum
Japan (2010) 128056026 73 73 73 73 73 73 73 73
Tokyo 13161751 7.50 6 6 6 6 7 7 9
Kanagawa 9049500 5.16 4 4 4 4 4 5 6
Osaka 8862896 5.05 4 4 4 4 4 5 6
Aichi 7408 499 422 3 4 4 4 4 4 5
Saitama 7194957 4.10 3 4 4 4 4 4 5
Chiba 6217119 3.54 3 3 3 3 3 4 4
Hyogo 5589177 3.19 3 3 3 3 3 3 4
Hokkaido 5507 456 3.14 3 3 3 3 3 3 4
Fukuoka 5072804 2.89 2 2 2 3 3 3 3
Shizuoka 3765044 2.15 2 2 2 2 2 2 2
Ibaraki 2968 865 1.69 2 2 2 1 2 2 2
Hiroshima 2860769 1.63 2 1 1 1 1 2 2
Kyoto 2636704 1.50 2 1 1 1 1 2 2
Niigata 2374922 1.35 1 1 1 1 1 1 1
Miyagi 2347975 1.34 1 1 1 1 1 1 1
Nagano 2152736 1.23 1 1 1 1 1 1 1
Gifu 2081147 1.19 1 1 1 1 1 1 1
Fukushima 2028752 1.16 1 1 1 1 1 1 1
Gumma 2008170 1.14 1 1 1 1 1 1 1
Tochigi 2007014 1.14 1 1 1 1 1 1 1
Okayama 1944986 1.11 1 1 1 1 1 1 1
Mie 1854742 1.06 1 1 1 1 1 1 1
Kumamoto 1817410 1.04 1 1 1 1 1 1 1
Kagoshima 1706428 0.97 1 1 1 1 1 1 1
Yamaguchi 1451372 0.83 1 1 1 1 1 1 1
Ehime 1430957 0.82 1 1 1 1 1 1 1
Nagasaki 1426594 0.81 1 1 1 1 1 1 1
Shiga 1410272 0.80 1 1 1 1 1 1 1
Nara 1399978 0.80 1 1 1 1 1 1 1
Okinawa 1392503 0.79 1 1 1 1 1 1 1
Aomori 1373164 0.78 1 1 1 1 1 1 1
Iwate 1330530 0.76 1 1 1 1 1 1 1
Oita 1196 409 0.68 1 1 1 1 1 1 0
Ishikawa 1170040 0.67 1 1 1 1 1 1 0
Yamagata 1168789 0.67 1 1 1 1 1 1 0
Miyazaki 1135120 0.65 1 1 1 1 1 1 0
Toyama 1093365 0.62 1 1 1 1 1 1 0
Akita 1085878 0.62 1 1 1 1 1 1 0
Wakayama 1001261 0.57 1 1 1 1 1 1 0
Kagawa 995779 0.57 1 1 1 1 1 1 0
Yamanashi 862772 0.49 1 1 1 1 1 0 0
Saga 849709 0.48 1 1 1 1 1 0 0
Fukui 806470 0.46 1 1 1 1 1 0 0
Tokushima 785873 0.45 1 1 1 1 1 0 0
Kochi 764596 0.44 1 1 1 1 1 0 0
Shimane 716354 041 1 1 1 1 0 0 0
Tottori 588418 0.34 1 1 1 1 0 0 0
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If we use relative wealth (that is, if we divide each individual’s
wealth by the average wealth) and divide the total social welfare by
the total population N, we get an index of equity. (We will multiply
the index by (—1/¢) for mathematical convenience.) If we redefine
o = 1 — g, we see that this index represents the generalized
entropy index.

w1 N1 v\®
cn-ss (S(G) )

From the special values of the parameter « (that is, ), we get
some familiar indexes.
o — —o0 (e — 00, corresponding to the Rawlsian)

E™(y) = —miny;.

o — 0 (e — 1, corresponding to the Nash)

1 y
E°(y) = N Z log <§) mean log deviation.
i1 i

a — 1(e — 0, corresponding to the Benthamian)
1 Vi

E'(y) ==Y yilog (—’) Theil index.
Y ; BN

a=2(E=-1)

1 2
1{[(1Y : 1
Ey=-[(= i —9)? y| =-ov?
=5 <N;(v, y)) /y >
Half of the squared Coefficient of Variation.>

o — 0o (e > —00)

E* (y) = —maxy;.

3. Apportionment method

As shown in Section 2, maximizing the Kolm-Atkinson social
welfare function (KASWF'™® or KASWF®) means minimizing
the corresponding generalized entropy index (E* or E!7%¢).
Wada (2010) obtained a divisor apportionment method with a
logarithmic mean from the Nash social welfare function or, in
his case, the Theil index. Here, we derive divisor apportionment
methods from the more general Kolm-Atkinson social welfare
function or the generalized entropy index.

Let us suppose that the population of state j is N; and that
the number of representatives is n;; the total population is N,
and the total number of representatives is n. If we considered the
representatives as wealth and equally divided in the state j, the
number of representatives per person can be expressed as n;/N;,
and the generalized entropy index for N person in k states is as
follows:

n; o
k L

1 1 N;
E = —— —N; -
oa(x—1) ZNJ

s (B0 @),

34 =-1 (¢ = 2) would be considered as half of the squared coefficient of
variation of a person supported by one dollar.

1 2
o LIS, (oY /1) 1
E (Y)—2(<Y;%<yi 5/) ; —zcv.

-1
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a — 0.Mean log deviation (¢ — 1 (corresponds to the Nash))*
1< n/N
— Z N;log < / ) .
N = nj/Nj
o« — 1.Theil index (¢ — 0 (corresponds to the Benthamian))?
1< n n;/N;
g ().
n< N n/N

Thus, from the viewpoint of maximizing the Kolm-Atkinson
social welfare (KASWF!'~® or KASWF?) of N persons in k states —
that is, minimizing the corresponding generalized entropy index
(E® or E'~¢) - we derive the optimal apportionment as follows.

Whenao # Oanda # 1(¢ # 1and e # 0), the optimal
apportionment must satisfy the following condition:
Vs, t,s #tandns >0, n, >0

1

o (s DN e 1)

1

> leana_'_leana .
> (N )
The term “optimal” implies the following:

EO

El

N; N;
> max

min _
20 ((n[+l)°‘—n‘t" )‘m

__1
120N (g —m-n*\ T
o

Because this apportionment satisfies the divisor methods (Balinski
and Young, 1982), we can restate it as follows. Find a divisor x
so that the n;, which are the “special rounded” numbers of the
quotients of states, N;/x, add up to the required total, n. Here,
“special rounded” means rounded up when the quotient is equal to
or bigger than the Stolarsky mean, instead of the arithmetic mean,
of both side integers ((n; — 1) and n;).
In brief, we get the following proposition.

o

Proposition 1. For maximizing the Kolm-Atkinson social welfare
function, we must use the divisor apportionment method with the
threshold of the Stolarsky mean of both side integers.

When ¢ — 0, which is the case of mean log deviation and
which corresponds to the Nash social welfare function, the term
“optimal” implies the following, and the threshold becomes the
logarithmic mean®:

. \A - N
mm{ —mm——— max|{\ ————1 .
ne>0 \ _Ms=s=1D ] — o9\ __(uetD-n
log ns—log(ns—1) - log(ne+1)—¢ logng

When « — 1, which is the case with the Theil index and which
corresponds to the Benthamian social welfare function, the term

4 Wada (2010) transformed the equation as follows and called it the Theil index.
Because this is an identity, we get the same divisor method (one with a logarithmic
mean).

1& N Nj/n;
— ni—2log | 222 ).
N ; ]nj g(N/n)

5 wada (2010) transformed the equation as follows and called it the mean log
deviation. Because this is an identity, we get the same divisor method (one with an
identric mean).

1< N/n
()

i=1

6 We can consider 0° = 1.



246

“optimal” implies the following, and the threshold becomes the
identric mean’:

(

> max
ng=>0

min
ng>0

Ng )
(ns)"™ /e (ns — 1)(%71)

(emrrear)
(e + D fe (™ /-

When ¢« — 00, we arrive at the round-up number for the
threshold. It represents the Jefferson method (d’Hondt method).
Whena — —o0, which corresponds to the Rawlsian social welfare
function, we get the round-down. It represents the Adams method

(1 + d’Hondt method). « = —1 (¢ = 2, in the case of a risk
averter) gives the geometric mean and the Hill method (US House
of Representatives method). « = 2 (¢ = —1, in the case of a risk

lover) gives the arithmetic mean and the Webster method (Sainte-
Lague method). « = 1/2 (¢ = 1/2, in the case of a risk averter)
gives a power mean with exponent = 1/2. We collect the results
in Table 3.

All thresholds of the divisor methods induced from the
Kolm-Atkinson social welfare functions are the Stolarsky mean of
both side integers ((n; — 1) and n;) with the unique parameter o.
According to Theorem 5.1 in Balinski and Young (1982), we can
say that the divisor method with a larger « (smaller ¢) favors large
states and that with a smaller « (larger ¢) favors small states. As
Theorem 5.3 in Balinski and Young (1982) shows, the unbiased
divisor method is the Webster method, which is the case of « = 2
(arithmetic mean). Since the arithmetic mean (threshold) of 0 and
11is 0.5, it cannot ensure a positive number of seats to every state.
For making the Stolarsky mean between 0 and 1 equal 0 or ensuring
positive seats, « must not be positive. The limit is the case of
o — 0, which is the case of mean log deviation or the Nash social
welfare function.

Proposition 2. In the divisor method using the Stolarsky mean, the
divisor method using a logarithmic mean is the most unbiased divisor
apportionment method to ensure that at least one seat is assigned to
each state.

4. Apportionment from the viewpoint of equity between
representatives

From the viewpoint of the representatives, we could consider
the following cost function.

G (x) = a]fs) (X,“”” -~ 1) ,

where x; is the population that representative i represents. Here,
parameter § indicates the following information.

8 < 0: increasing marginal cost.
§ = 0: constant marginal cost.
8 > 0: decreasing marginal cost.

Let us create a social cost function of n representatives.

scf® = iCi (x) = i ﬁ (xi(]_‘S> — 1) )
p

i=1
If we use the relative cost (that is, if we divide each representative’s
cost by the average cost) and divide the total social cost by the
total number of representatives, we get an index of equity between
the representatives. (We will multiply the index by (—1/§) for

7 We can consider 0log0 = 0,and 0° = 1.
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mathematical convenience.) If we redefine 8 = 1 — §, it becomes
clear that this index represents the generalized entropy index.

1 1 <N /xi\ P
[ — — Z (f') -1].
BB —1 \\n&\%
For the case of k states, we can rewrite it as follows.
eP

s (e ),

We then obtain the following divisor method. (See also Table 3.)

B — o0 (8§ — —oo (increasing marginal cost))
Divisor method with round-down
(Adams method (1 4+ d’Hondt))
B = 2 (8§ = —1 (increasing marginal cost))
Divisor method with geometric mean (Hill method
(the US House of Representatives))
B — 1(6 — 0 (constant marginal cost))
Divisor method with logarithmic mean
B =1/2(5§ = 1/2 (decreasing marginal cost))
Divisor method with powered mean with
exponent = 1/2
B — 0(6 — 1(decreasing marginal cost))
Divisor method with identric mean
—1 (8 = 2 (decreasing marginal cost))
Divisor method with arithmetic mean
(Webster method (Saint-Lague))
B — —o0 (8§ — oo (decreasing marginal cost))
Divisor method with round-up (Jefferson method
(d’Hondt)).

B

5. Conclusion

What is the best apportionment method? To avoid population
paradoxes, we must choose a divisor method. Balinski and Young
(1982) recommended the Webster method because it is unbiased.
However, as Tables 1 and 2 show, it cannot ensure a positive
number of seats.

We recommend the apportionment method with the thresh-
olds of the logarithmic mean. Every apportionment method in-
duced from the Kolm-Atkinson social welfare function becomes
a divisor method using a Stolarsky mean with a single parameter.
A divisor apportionment method with a logarithmic mean is also
the most unbiased of the methods that ensure at least one seat to
every state.

From the viewpoint of the population, it is based on the risk
averter and derived from the Nash social welfare function. From
the viewpoint of the representatives, it is based on a constant
marginal cost case. If we consider postal cost, appointment time,
etc., it would be natural for the marginal cost for a representative
to be constant with the population.

Some people may mention the relationship of the Cambridge
compromise,® where a Base4-Prop formula is recommended. As
Laslier (2011) said, however, a Base+Prop formula comes from
two (contradictory) principles: a principle of equality among states
(countries) and a principle of equality among citizens. Like the
Connecticut Compromise (the Great Compromise of 1787) in the
American Revolution, such a principle might be needed to keep a
new union. Our principle here, however, is merely equality among

8 See Grimmett (2011).
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Table 3
Quotients needed for seats.
Traditional name of the Adams Hill Webster Jefferson
methods 1+ d’Hondt US house wA w? Sainte-Lague d’Hondt
Utility F. Risk averter Neutral Risk lover
& [e'e] 2 1 1/2 0 -1 —00
Kolm-Atkinson Rawlsian Nash Benthamian
SWF SWF SWF SWF
Generalized entropy 1/2cv? MLD Theil index 1/2Cv?
o —00 -1 0 1/2 1 2 00
MC Increasing marginal cost Constant Decreasing marginal cost
) —00 -1 (1] 1/2 1 2 00
B 00 2 1 1/2 0 -1 —00
Round-down Round Round-up

Stolarsky mean Minimum Geometric mean Logarithmic mean Powered mean (1/2)  Identric mean Arithmetic mean Maximum
o —00 -1 0 1/2 1 2 fe's]
Quotient needed for n seats

1 0 0 0 0.2500 0.3679 0.5 1

2 1 1.4142 1.4427 1.4571 14715 1.5 2

3 2 2.4495 2.4663 2.4747 24832 2.5 3

4 3 3.4641 3.4761 3.4821 3.4880 35 4

5 4 44721 44814 4.4861 4.4907 45 5

6 5 5.4772 5.4848 5.4886 5.4924 5.5 6

7 6 6.4807 6.4872 6.4904 6.4936 6.5 7

8 7 7.4833 7.4889 7.4917 7.4944 7.5 8

9 8 8.4853 8.4902 8.4926 8.4951 8.5 9
10 9 9.4868 9.4912 9.4934 9.4956 9.5 10

citizens (or politicians), not among states (or prefectures, etc.),
though we ensure at least one seat to each state.

In unitary counties, or even in federal countries, people may
move to another region to seek a better income. Being able to do
so is important for economic efficiency. Reapportionment and re-
districting are caused when people move, and malapportionment
would break down the economic efficiency or Pareto optimality
(Wada, 1996). In the context of distributive politics or logrolling,
proportionality is important. A rotten borough should be avoided,
but a state or prefecture with no representative, such as would re-
sult from the Webster method, would create another problem to
be solved. The divisor method with a logarithmic mean offers a
promising solution.

Acknowledgments

Previous versions of this paper were presented at the annual
meeting of the Japanese Political Science Association, the Aus-
tralasian Public Choice Conference, the European Public Choice
Society, and the Japanese Economic Association. [ am grateful to

78

William Thomson, Maurice Salles, Koichi Suga, and seminar partic-
ipants at Hitotsubashi University, Gakushuin University, Keio Uni-
versity, and the National Graduate Institute for Policy Studies. I also
thank two anonymous referees and the journal editors for their
helpful comments in improving this article. This work was sup-
ported by a Grant-in-Aid for Scientific Research (C21530126) from
the Japan Society for the Promotion of Science.

References

Balinski, M.L., Young, H.P., 1982. Fair Representation. Yale University Press, New
Haven.

Grimmett, G.R., 2011. European apportionment via the Cambridge compromise.
Mathematical Social Sciences. doi:10.1016/j.mathsocsci.2011.10.003.

Laslier, J.-F, 2011. Why not proportional? Mathematical Social Sciences.
doi:10.1016/j.mathsocsci.2011.10.012.

Lauwers, L., Van Puyenbroeck, T., 2008. Minimally disproportional representation:
generalized entropy and Stolarsky mean-divisor methods of apportionment.
Retrieved from
http://www.econ.kuleuven.be/eng/ew/discussionpapers/Dps08/Dps0819.pdf.

Wada, J., 1996. The Japanese Election System. Routledge, London, England.

Wada, J., 2010. Evaluating the unfairness of representation with the Nash social
welfare function. Journal of Theoretical Politics 22 (4), 445-467.


http://dx.doi.org/doi:10.1016/j.mathsocsci.2011.10.003
http://dx.doi.org/doi:10.1016/j.mathsocsci.2011.10.012
http://www.econ.kuleuven.be/eng/ew/discussionpapers/Dps08/Dps0819.pdf

Investigating the Japanese Election System through Recent National Elections

Kazuhiro KOBAYASHI (Tokyo University of Science), Tatsuo OYAMA (National
Graduate Institute for Policy Studies), Hozumi MOROHOSI (National Graduate

Institute for Policy Studies)

1. Introduction

The new election system introduced in Japan in 1994 is likely to change
organization of contesting political parties. The new system 1is likely to yield less
bureaucratic and more internally democratic political parties (Christiansen, 1997).
The change was a transition from plurality to proportional representation. For
instance, earlier under plurality system of representation, it was less likely that
smaller political parties get decisive mandate. In contrast, under the new system,
with a mix of plurality and proportional representation, smaller parties (with less
campaign resources) will get incentivized with increased likelihood of winning a
mandate. The barrier of entry for smaller parties gets lowered, if the mandate is
decided on the basis of percentage share of support, and not on majority support.
Therefore, in the changed system, the share of support matters more. For example,
if a smaller political party can get 3 percent of nation-wide votes, they are now able
to get at least 3 percent of proportional seats. The effects of such change might be
observable in terms of campaign funding via altered incentive structure for
deploying campaign resources. With the lower barriers to entry, even an
independent candidate may choose to run.

The national-level outcome of an election have some effects on happiness of
electorates. In Japan, the supporters of winning political parties are found elated
after the national outcome is announced as examined by (Kinari et al, 2015) for
election held in the year 2009. Although, such happiness were not linked to
material benefits obtained from with winning political party, rather an implied
fulfillment of policies promised in the election manifestos of the winning. Using a
counterfactual simulation of electoral outcomes in Japan, (Baker and Scheine,
2007) has simulated party adaptation to changed system and identified which

system feature has helped LDP’s dominance, historically. In a review paper,
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(Horiuchi, 2009) indicated that at sub-national level, certain important changes are
taking place influenced by changes in national politics, and commented that such
changes are worth examining in order to deepen our understanding of the
permeating process of national politics on sub-national policies. As far as our
collective knowledge goes, we are not aware of any attempt to analyze the
interrelation among vote-share (VS), seat-share (SS), pass-votes (PV), and fail-votes
(FV) except (Azad, 2015). The research we have referred above are primarily
focused on consequences of new election system, voting behavior, voting turnouts,
and party analysis. Therefore, to address this gap in the literature, we tried to find
the interrelation between vote-share (VS and seat-share (SS), pass-votes (PV) and
fail-votes(FV) using data of the most recent national elections of Japan in
(2005-2015). We find a functional relation between vote-share and seat-share valid

for the most recent national elections in Japan.

2. Political System and National Election System in Japan

The Parliament of Japan, the National Diet, is composed of the House of
Representatives (HR) (Lower House) and House of Councilors (HC) (Upper House).
General elections to the HR are held every 4 years (unless the lower house is
dissolved earlier). Each voter has the right to cast two votes, one for single-seat
constituency and the other for proportional seat. Each political party draws a
candidate list for the proportional seats. Proportional seats are allocated to the
parties to the basis of their proportional share of votes following the D’Hondt
method.

Elections to the HC are held every 3 years to choose one-half of its members. The
HC has 242 members (elected for a six-year team). 146 members in 47 single- and
multi-seat constituencies (prefectures) by single transferable vote. 96 members by
proportional representation (by D’Hondt method) on the national level. The
proportional election to the HC allows the voters to cast a preference vote for a
single candidate on a party list. The preference votes exclusively determine the
ranking of candidates on party lists. Since a member of lower house has a term of
four years, the election of 480 member of lower house takes place in every four years.

The 300 seats of lower house is determined direct votes (based on plurality); and
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remaining 180 seats are allocated to political parties based on their percentage
share of proportional votes. The upper house cannot be dissolved, but the lower
house can be dissolved by the Prime Minister, if a no confidence motion is passed by
majority. The most recent election was in December 2014 for the lower house. The
next election for lower house will be 2018. The upper house election was held in
2013, and the next election will be in 2016. Diet decides on legislative matters on
the basis of majority or in certain cases by two-third majority. The lower house is

more powerful than the upper house.

2.1 National election systems

Three kinds of elections are held in Japan, namely, (a) for the lower house, (b) for
the upper house (c) and the local bodies, such as cities or prefectures. The
Constitution of Japan confers certain rights to citizens of Japan, those are (a)
universal suffrage, (b) equality of votes, (c) secrecy in election, and (d)
representative democracy. The two election committees which conduct elections in
Japan are (a) Administrative Level Election Committee and (2) Central Election
Committee. The Central Election Committee conducts all national level elections in
Japan.

The voters and the candidates must fulfill certain criteria to take part in national
elections. To cast vote, a citizen of Japan must be aged 20 years and be residing in
an electorate jurisdiction for at least 3 months. The minimum age for a candidate is
25 years (for the lower house) and 30 years (for the upper house). Each candidate
must deposit 3 million yen to contest election for a single-seat constituency. The
deposit is double (6 million) for a proportional seat.

In this system candidate has a chance to be elected, even if (s)he cannot get
pass-vote in a single-seat constituency, but (s)he is included on the list of
proportional seat of a political party, which might receive greater proportional seat

share.

2.2 Results of recent national elections
From 2005 to 2014 there were total seven national elections held in Japan. Among
the seven elections 2005, 2009, 2012 and 2014 elections were for House of

Representative or Lower House elections and 2007, 2010 and 2013 elections were
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for House of Councilor or Upper House elections. The number of seats of the both

Upper House and Lower House election of winning party is given on Table 1.

Table 1: Seat share of winning party of HR and HC of recent national elections

.. Number of seats

Year Winning Party Constituency ‘ Proportional
House of Representatives

2005 | Liberal Democratic Party 219 77

2009 | Democratic Party 221 87

2012 | Liberal Democratic Party 237 57

2014 | Liberal Democratic Party 223 68
House of Councilors

2007 | Democratic Party 40 20

2010 | Democratic Party 39 12

2013 | Liberal Democratic Party 47 18

3. Relation between vote-share and seat-share

In case of democracies, election results are key to represent people’s preference to
the party or candidate. According to Taagepera (1986), the extent to which elections
reflect the popular will have become a critical issue for democracies. Many
mathematicians and social scientists took interests on how winning
candidates/parties share of seats can be approximated as a mathematical function
of people’s preference represented by their votes obtained in particular elections.
Since the middle of 20t centuries eminent mathematicians and famous scientists
came up with various mathematical functions to approximate the number of seats
by people’s preference in the form of popular votes in the elections. In the history of
political science such a mathematical function is first found in 1909 when Rt. Hon.
James Parker Smith described that the proportion of seats won by the victorious
party varies as the cube of the proportion of votes cast for that party to the country
as a whole. Kendall and Stuart (1950) claimed that Smith termed this phenomenon
as MacMahon’s Law after the name of P. A. MacMahon, an eminent mathematician
of that time. Afterwards, the law is popularly known as cubic law of election results.
The law says in a two-party contest between, say, A and B, let p, be the proportion
of votes cast for the winning party, say A, over the whole electoral area. Then if the
number of seats won by A and B are S, and Sz respectively, the following

inequality holds
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where qgis defined as 1 —p,. Kendall and Stuart (1950) applied this law in two

general elections data of United Kingdom held in 1935 and 1945 respectively. More

surprisingly and remarkably there is striking agreement for the New Zealand

election data of 1949.

Due to the narrow or specific applicability of cubic law in Anglo-Saxon elections,
the law loses its generality over elections around the globe. In 1986 Taagepera
introduced more general form of cubic law. In compare to the cubic law which 1is
appropriate for single district plurality parliamentary elections of Great Britain,
Taagepera generalized the mathematical function for multi-seat districts cases
which is more common in the United States election system. In 1969 Theil
suggested the following mathematical equation for multi-seat election districts.

sk =vR/Y vl (1
where sy and vy are one particular party’s vote and seat shares, respectively, n
is a constant, and the summation is over the vote shares of all parties. This
equation expresses the seat share of one specific party, K, in terms of the vote
shares of K and all other parties. When dividing the above equation (1) by the

analogous equation for party L, the summation term cancels out, and one obtain

oo % ()" @)

SL v vy,

This form would include, as special cases, the cubic law (for n = 3) and perfect
proportional representation (for n = 1). Equation (1), in turn, can be derived from
equation (2), which means that the two forms are mathematically equivalent.

The cubic law and its later generalization clearly indicate a mathematical
approximation of polynomial function (more specifically 34 degree polynomials) in
the seat-vote relationship. Here, we approximated 27 and 3*d order polynomial
functions for the seat-vote relationship in recent Japanese parliamentary elections.
Unlike the United Kingdom or the United States, Japan’s electoral system consists
of both plurality and proportional representation in parliamentary elections. To
deduce the seat-vote relationship in Japanese national elections we only consider
the plurality system of election in this country. It is to be noted that all these

constituencies (seats) are single electoral district seats.
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Japan is a multi-democracy with numerous parties taking part in the general
elections. Despite the multi-party nature except in few elections, the Liberal
Democratic Party (LDP) won all the election after the 2rd World War. It is obvious
that in many elections the LDP alone dominates the election obtaining lion’s share
of total number of seats whereas, all other parties marginally manage to survive.
Nonetheless, in some of the elections the LDP faced serious challenges from the
other opposition parties, even in worst cases it was defeated in some of the elections.
Considering these circumstances from the other opposition parties, even in worst
cases it was defeated in some of the elections. Considering these circumstances, we
can think of two different cases: firstly when only a single party dominates the
election result and when two party dominate the election that is the victorious party
faces severe challenges from the major opposition party.

Table 1 and Table 2 show the results with respect to the relationship between
vote-share(VS) and seat-share(SS) of recent national elections for the HR and the
HC in Japan.

The empirical “cube law” for election results imply that the seat-shares of two
major parties in an election is approximately the cube of their vote-shares (Kendall
and Stuart,1950). With the increase in minor party seats in recent elections
countries around the world, many researchers have modified or generalized the
cubic law (Balu, 2004). The generalizations come in two different aspects. One is
with respect to election rules and other is with respect to number of contender
parties (Taagepera, 1973). In this paper we approximate the Seat-share Vote-share
relationship by using survivability function, whereas the Cubic Law is a special

case of this function (Oyama and Morohosi, 2004).

4. Approximation of VS-SS by survivability function

In order to characterize the VS-SS relationship, we attempt to approximate the
VS-SS relationship using the following function survivability function:
xPa

xPq 4+ (1 — xP)4

fG) =

The survivability function originates from shortest-path-counting-problem (SPCP)

proposed in Oyama and Morohosi (2004). Let the undirected network N = (V,E)
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consist of vertex V and edge set E with cardinality |V| =n and |E| = m. We can
choose n(n—1)/2 paths. Suppose that k edges out of m edges in the network
N = (V,E) are deleted, we denote the number of paths connecting two different
nodes by c¢,,(N, k) . Let the ratio be denoted by

cm(N, k)

Sm(N, k) = o N,0)’

keK=1{12,..,m}

In general, S,,(N,k) cannot be unique as there exist C(m,k) ways to choose k
edges out of m edges in E.

Table 4 shows parameter estimates where p and g indicate that p ranges
between 0.67 to 0.83, whereas § ranges relatively widely between 2.06 to 6.93 in all
elections. In all the cases R? is very high except for 2010.

Table 2: Vote share and seat share in the HC
Party 2007 2010 2013

\ SS \ SS NS SS

LDP |31.35|31.561 | 33.4 | 53.4 | 42.7 | 64.38
NK 5.96 | 2.74 5.13 5.48
DP |40.45|54.79 | 39 | 384 | 16.3 13.7
JR 7.25 2.74
JCP 10.6 4.11
PNP | 1.87 | 1.37

YP 10.2 | 4.11 | 7.84 5.48
OP 120.38] 9.59 | 174 | 4.11 | 10.1 4.11

LDP: Liberal Democratic Party, NK: New Ko.meito,
DP: Democratic Party, JR: Japan Restoration, JCP: Japanese Communist Party,
PNP: People’s New Party, YP: Your Party, OP: Other Parties

Table 3: Vote share and seat share in the HR
Party 2005 2009 2012 2014

VS SS VS SS VS SS VS SS
LDP | 47.8 73 | 38.68 | 21.3 | 43.01 | 79 48.1 | 75.6
DP | 36.4 | 17.33 | 47.43 | 73.7 | 22.81 9 22.51 | 12.9
JR 11.64 | 4.67
NK 1.4 | 2,67 1.49 3 1.45 | 3.05
YP 0.87 | 0.67 | 4.71 | 1.33
TPJ 5.02 | 0.67
SDP 1.95 1 0.76 | 0.33
NPD 0.53 | 0.33
PNP | 0.6 0.7 1.04 1
NPN 0.31 | 0.33
JIP 8.16 | 3.73
PPR | 0.7 | 0.67
OP | 13.1 | 5.67 | 9.72 2 10.04 | 1.67 | 19.79 | 4.74

TPJ: Tomorrow Party of Japan, SDP: Social Democratic Party, NPD: New Party
DAICHI, NPN: New Party Nippon, JIP: Japan Innovation Party
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Table 4: Parameter estimates

Year p q R*
HR | 2005 0.83 5.80 | 0.9950
2009 0.83 6.93 | 0.9993
2012 0.66 4.47 10.9971
2014 0.72 3.15 | 0.9962
HC | 2007 0.73 2.79 10.9983
2010 0.74 2.06 | 0.8844
2013 | 0.67 2.20 | 0.9960
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5. Pass-votes and fail-votes

We define pass-votes (PV) as votes which made the candidate pass or win in the

election and fail-votes (FV) as those which could not make the candidate pass are

considered by wasted or dead votes. PV and FV are considered to be measures for

“efficiency” and “inefficiency” respectively.

Pass votes for party i

PFR;

_ _ PV
" Total votes for partyi TV

Table 5 shows pass votes and fail votes for the national elections of house of

representative and house of councilor from the year 2007 to 2014. It is clearly
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shown that pass votes are slightly higher (more than 50%) than the fail votes except
2012 election where fail votes are higher than the pass votes. House of councilor

election have more pass votes in compare to election for House of Representatives.

Table 5: Pass votes and fail vote's percentage of national elections

Year PV FV

2009 52 48

House of Representatives 2012 48 52
2014 51 49

2007 66 34

House of Councilors 2010 60 40
2013 66 34

Table 5 shows the party-wise voting efficiency obtained by contesting parties in
2012 House of Representatives election. The New Komeito party(NK) is reported as
100 percent efficient among all the parties with gaining all seats they contested for.
NK is followed by Liberal Democratic Party which usually has been an electoral
alliance for it. In compare to the overall efficiency only three parties gained more
pass votes than fail votes in this election. The third party that obtained more pass
votes is People’s New Party. However, the main opposition party in this election

managed to obtain only 17 percent pass votes in compared to total votes it obtained,

which clearly indicates the election result.

Table 6: Measuring efficiency for party, HR, 2012

Party Pass vote Fail vote Total Efficiency
leeralplzfgjocratlc 92192427 9529702 | 24722129 | 89.77
Democratic Party 2277029 10857966 13134995 17.34
Japan Restoration 1255463 5816773 7072236 17.75
New Komeito 885881 0 885881 100.00
Your Party 400171 2406283 2806454 14.26
Tomorrow Party 169135 2818021 2987156 5.66
J apanesgag‘g;nmumst 0 4575040 4575040 0.00
Social Democratic Party 73498 378264 451762 16.27
People’s New Party 70320 46865 117185 60.01
New Party DAICHI 0 289826 289826 0.00
Other Parties 0 95139 95139 0.00
Independent 359546 539333 898879 40.00
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Figure 8: Reation between pass votes and fail votes by party HR, 2012

Note: LDP: Liberal Democratic Party, DP: Democratic Party, JR: Japan Restoration,
NK: New Komeito, YP: Your Party, TJ: Tomorrow Party Japanm JC: Japan
Communist Past, SD: Social Democratic Party, PNP: People’s New Party, ND:
New Party DAICHI, ID: Independent, OP: Other Parties

Figure 8 shows the party efficiency for the election in 2012 where New Komeito
party had more efficient votes(100%) followed by Liberal Democratic Party (90%).
The may be because the New Komeito Party is more organized and made coalition
with Liberal Democratic Party where this party won all the candidates. That is why
New Komeito had no fail or dead votes. Where a party have more pass votes reflects
that that party contains more efficient votes whereas more fail votes is less efficient.
So, efficient of a political party depends on the ration of its pass votes and total
votes. More share of pass votes of a political party tends to more efficient votes of a

political party.

6. Summary and Conclusion

This study shows that voting efficiency is a key to the election results. The party
obtained more pass votes compared to failing votes tends to win the election.

Therefore, efficient voting has become indispensable to parties to win over other

contestants. Retrospective data analysis shows that in every election, the winning
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party always obtained more pass votes than failing votes. That is, voting efficiency

1s necessary to win any election.
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(ééD DL E#EZ S, R10IZAH[ARZEBHAFEREGEATWS

6 BbHYIC

TRLAXFRIET AV ATHEL, 77 VATHAINE L., £72, #FXTHR
DHAD—fE UTHHINE L. &k, ©DAETH, EBROMSLWEIZ, bk
BORMERA CTHEAIN, SEIE, REHESORDITHHHAINS LS THS. AT
1%, TOT7XLXSGROELRR RN & MDELD T RDFER 2 R L 7.
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# 1 2009407 7 v AEKigERHE 556 3 O 100 EADHL 3
I (département) A mos A H W J
Nord 2,565,257 2256 21 22 2324
Paris 2,181,371 19.19 18 19 19 20
Bouches-du-Rbne 1,937,405 17.04 16 17 17 18
Rhone 1,669,655 1469 14 15 15 15
Hauts-de-Seine 1,536,100 1351 13 13 13 14
Seine-Saint-Denis 1,491,970 13.12 12 13 13 14
Pas-de-Calais 1,453,387 12.78 12 13 13 13
Yvelines 1,395,804 12.28 12 12 12 13
Gironde 1,393,758 12.26 12 12 12 13
Val-de-Marne 1,298,340 1142 11 11 11 12
Seine-et-Marne 1,273,488 11.20 11 11 11 12
Seine-Maritime 1,243,834 1094 10 11 11 11
Loire-Atlantique 1,234,085 1085 10 11 11 11
Essonne 1,198,273 1054 10 10 11 11
Haute-Garonne 1,186,330 1043 10 10 10 11
Isere 1,169,491 10.29 10 10 10 11
Val-d'Oise 1,157,052 10.18 10 10 10 11
Bas-Rhin 1,079,016  9.49 9 9 9 10
Alpes-Maritimes 1,073,184 9.44 9 9 9 10
Moselle 1,036,776  9.12 9 9 9 9
Hérault 1,001,041 8.80 9 9 9 9
Var 985,099 8.66 8 9 9 9
llle-et-Vilaine 945,851  8.32 8 8 8 9
Finistere 883,001 7.77 8 8 8 8
Oise 792,975 6.97 7T 7 1 7
Réunion 781,962 6.88 7T 7 1 7
Maine-et-Loire 766,659 6.74 7T 7 17 7
Loire 741,269 6.52 6 7 7
Haut-Rhin 736,477  6.48 6 7
Meurthe-et-Moselle 725,302 6.38 6 6 6 6
Haute-Savoie 696,255 6.12 6 6 6 6
Morbihan 694,821 6.11 6 6 6 6
Gard 683,169 6.01 6 6 6 6
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#2 2009FED 7 7 v AERKERHEE 5565 O 100 = A DRI/

I (département) A Hbs A H W J
Calvados 671,351 5.90 6 6 6 6
Loiret 645,325 5.68 6 6 6 6
Pyréerées-Atlantiques 636,849 560 6 6 6 6
Puy-de-dme 623,463 5.48 5 5 5 5
Charente-Maritime 598,915 5.27 5 5 5 5
Vendee 597,185 5.25 5 5 5 5
Indre-et-Loire 580,312 5.10 5 5 5 5
Cotes-d’Armor 570,861 5.02 5 5 5 5
Eure 567,221  4.99 5 5 5 5
Ain 566,740 4.98 5 5 5 5
Marne 565,841 4.98 5 5 5 5
Somme 564,319 4.96 5 5 5 5
Sarthe 553,484  4.87 5 5 5 5
S&ne-et-Loire 549361 483 5 5 5 5
Aisne 537,061 4.72 5 5 5 5
Vaucluse 534,291 4.70 5 5 5 5
Cote-d’'Or 517,168 4.55 5 5 5 4
Doubs 516,157 454 5 5 5 4
Manche 492563 433 4 4 4 4
Drome 468,608 412 4 4 4 4
Pyrerees-Orientales 432,112 380 4 4 4
Eure-et-Loir 421,114  3.70 4 4 4 4
Vienne 418,460  3.68 4 4 4 3
Dordogne 404,052 355 4 4 4 3
Savoie 403,090 355 4 4 4 3
Guadeloupe 400,736  3.52 4 4 4 3
Martinique 397,732  3.50 4 4 3 3
\Vosges 379975 334 4 3 3 3
Haute-Vienne 367,156  3.23 3 3 3 3
Tarn 365,335 3.21 3 3 3 3
Landes 362,827  3.19 3 3 3 3
Deux-Svres 359,711  3.16 3 3 3 3
Charente 347,037 3.05 3 3 3 3

96



#3 200907 7 v AFE R RH A 55657 D 100 A DEL /Y

% (département) A Bbsy A H W J
Allier 343,309 3.02 3 3 33
Aude 341,022 3.00 3 3 3 3
Yonne 340,088 2.99 3 3 3 3
Loir-et-Cher 325,182 2.86 3 3 3 3
Lot-et-Garonne 322,292 2.83 3 3 3 3
Cher 314,675  2.77 3 3 3 2
Ardéeche 306,238  2.69 3 3 3 2
Aube 299,704 264 3 3 3 2
Mayenne 299,000 2.63 3 3 3 2
Orne 292,879 2.58 3 3 3 2
Ardennes 285,653 2.51 3 3 3 2
Aveyron 273,377  2.40 3 2 2 2
Jura 257,399  2.26 3 2 2 2
Correze 240,363 2.11 2 2 2 2
Haute-Sane 235,867  2.07 2 2 2 2
Indre 232,959 2.05 2 2 2 2
Hautes-Py&rées 227,736  2.00 2 2 2 2
Tarn-et-Garonne 226,849 2.00 2 2 2
Nievre 222,220 1.95 2 2 2 2
Haute-Loire 219,484 1.93 2 2 2 2
Guyane 205,954 181 2 2 2 1
Meuse 193,696 1.70 2 2 2 1
Haute-Marne 187,652 1.65 2 2 2 1
Gers 181,375 1.60 2 2 2 1
Lot 169,531 1.49 2 2 1 1
Haute-Corse 158,400 1.39 2 1 1 1
Alpes-de-Haute-Provence 154,501  1.36 1
Cantal 149,682 1.32 2 1 1 1
Ariege 146,289 1.29 2 1 1 1
Territoire de Belfort 141,201 1.24 2 1 1 1
Corse-du-Sud 135,718 1.19 2 1 1 1
Hautes-Alpes 130,752 1.15 2 1 1 1
Creuse 123,401 0.99 1 1 1 1
Lozere 76,800 0.61 1 1 1 1
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#£4 2011FE0 7 F X ERE#HE 335K D 10 A D

M (Province) AH o
Ontario 13,372,996 130.34 121
Quebec 7,979,663 77.77 78
British Columbia 4,573,321 4457 42
Alberta 3,779,353 36.84 34
Manitoba 1,250,574 12.19 14
Saskatchewan 1,057,884 10.31 14
Nova Scotia 945,437 9.21 11
New Brunswick 755,455 7.36 10
Newfoundland and Labrador 510,578 4.98 7
Prince Edward Island 145,855 1.42 4

#5 2011800 F X EREGEE 3353% D 10 M ADEL Y

M (Province) WMo A H W J
Ontario 130.34 129 130 131 131
Quebec 77177 77 78 78 78
British Columbia 4457 44 45 45 45
Alberta 3684 37 37 37 37
Manitoba 12.19 12 12 12 12
Saskatchewan 1031 11 10 10 10
Nova Scotia 9.21 10 9 9 9
New Brunswick 7.36 8 7 7 7

Newfoundland and Labrador 4.98 5 5 5 5
Prince Edward Island 1.42 2 2 1 1
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# 6 2015 DSHEbi#E T33E D 45 EEX A DEL D

EEEX A oy A H W J
9 13,159,388  7.50 6 7 177
P 9,048,331 516 4 4 5
PN 8,865,245 5056 4 4 4
R 7,410,719 422 4 4 4
GRS 7,194,556 410 3 4 4
T3 6,216,289 354 3 3 3
Tojd 5,588,133 3.19 3 3 3
At¥E5E 5,506,419 314 3 3 3
L 5,071,968 2.89 3 3 3
] 3,765,007 2.15 2 2 2
Ik 2,969,770 1.69 2 2 1
N 2,860,750 1.63 2 1 1
2 2,636,092 1.50 2 1 1
RS 2,374,450 1.35 1 1 1
Ik 2,348,165 1.34 1 1 1
R 2,152,449 1.23 1 1 1
R 2,080,773 1.19 1 1 1
RS 2,029,064 1.16 1 1 1
RS 2,008,068 1.14 1 1 1
WA 2,007,683 1.14 1 1 1
] 111 1,945,276 1.11 1 1 1
—=H 1,854,724 1.06 1 1 1
HE 1,817,426 1.04 1 1 1
FERE 1,706,242 0.97 1 1 1
S - @A 1,549,947 0.88 1 1 1
(L 1,451,338 0.83 1 1 1
g 1,431,493 0.82 1 1 1
Rl 1,426,779 0.81 1 1 1
WA 1,410,777 0.80 1 1 1
AR 1,400,728 0.80 1 1 1
T 1,392,818 0.79 1 1 1
H AR 1,373,339 0.78 1 1 1
PERE 1,330,147 0.76 1 1 1

PP RPPPRPRPPPRPRPPRPPPPRPRPPPEPRPRPEPNNWRNS-DNOOOG
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F 7 2015 DSHEbGHE T33E D 45 EEX A DEL D

EHE X A Won 4783
B - SHC 1,306,064  0.74 1
pNVi) 1,196,529 0.68 1
Al 1,169,788 0.67 1
1F7 1,168,924  0.67 1
=1 1,135,233  0.65 1
&1L 1,093,247 0.62 1
FKH 1,085,997 0.62 1
AR L 1,002,198  0.57 1
gl 995,842  0.57 1
IIES 863,075  0.49 1
i 849,788  0.48 1
A 806,314 0.46 1
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*8

Ragbi/INEE X HE G R 2893% D 47 #IE T IR DR

LISENSEE) A Bos A H W

FA 13,159,388 29.70 28 30 3032
eS| 9,048,331 2042 19 20 20 22
PN 8,865,245 20.01 19 20 20 21
AN 7,410,719 16.73 16 17 17 18
S 7,194556 16.24 16 16 16 17
T3 6,216,289 14.03 14 14 14 15
A 5,588,133 1261 12 13 13 13
At 5,506,419 1243 12 12 12 13
e il 5071968 1145 11 11 11 12
i ] 3,765,007  8.50 8 8 9 9
I 2,969,770  6.70 7T 7 17 7
IN= 2,860,750  6.46 6 6 6 7
2 2,636,092  5.95 6 6 6 6
Wil 2,374,450  5.36 5 5 5 5
=87 2,348,165 5.30 5 5 5 5
g iig 2,152,449  4.86 5 5 5 b
I 2,080,773  4.70 5 5 5 5
L 2,029,064  4.58 5 5 5 4
Fidis 2,008,068  4.53 5 5 5 4
RN 2,007,683  4.53 5 5 5 4
fi] 111 1,945,276  4.39 5 4 4 4
—=H 1,854,724  4.19 4 4 4 4
HEA 1,817,426  4.10 4 4 4 4
28 I 1,706,242  3.85 4 4 4 4
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* 9 Kb/ NEEXHLENE R 2897 % O 47 HENF R A DR

IBENSI AH Bmbsy A H W J

(L 1,451,338 328 4 3 33

% 1431493 323 3 3 3 3
Rl 1,426,779 322 3 3 3 3
A 1,410,777 318 3 3 3 3
AR 1,400,728 316 3 3 3 3
T 1,392,818 314 3 3 3 3
H R 1373339 310 3 3 3 3
=5 1,330,147 300 3 3 3 3
PNVi) 1,196,529 270 3 3 3 2
Al 1,169,788 264 3 3 3 2
[LyE 1,168,924 264 3 3 3 2
=1 1135233 256 3 3 3 2
=1 1,093,247 247 3 3 2 2
FKH 1085997 245 3 2 2 2
FERIL 1,002,198 226 3 2 2 2
&I 995842 225 3 2 2 2
IIES 863,0/5 19 2 2 2 2
e 849,788  1.92 2 2 2 2
e 806,314  1.82 2 2 2 1
T 785,491  1.77 2 2 2 1
Al 764456 173 2 2 2 1
SR 717,397  1.62 2 2 2 1
I 588667 133 2 1 1 1
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# 10 ZEBCHHIERGNE R 17658/% O 11 # X XA D7)

HEEX (Tavy ) A o A H W
i 20,903,173 28.73 28 29 2929

FA B R 16,127,695 22.17 22 22 22 23
R 15,111,223 20.77 20 21 21 21
Jul 14,596,783 20.06 20 20 20 20
ALREER 14,180,077 1949 19 20 20 20
B 13,159,388 18.09 18 18 18 18
HAk 9,335,636 1283 13 13 13 13
AL BEAE B 7,596,248 1044 11 10 10 10
Hh ] 7,563,428 1040 11 10 10 10
At E 5,506,419 757 8 8 8 7
ofEs| 3,977,282 547 6 5 5 5
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JRHEE 2 S ORERT — LD
HRI3 o — I Ga A Yl e oD AT B Bl
(RELSER 1 TR 2 D5 )
AR —F (RIRREY AT LEHRR)

1 EL®HIC

A7 X v OB EE T IVORACIOE & TiE, BELIZAEDOERLD
HLEBHEDERZEBREL T, BURZAEEDOERIZELE TEMIE I LIRETNT VS,
UL, BUEIZL-oTlE, HREDOERZEHMEORRICBAIEIBXEEHVAES. &
AN E ZThooBEZBFER, FEEEERL T, HHEENHNIGETH > T
EEBERICRERHE LA 552 L iU 7z, ki - BA[2] 1%, ZO5EDOEN
NEDPE % TRERERR T —L 2 UTENMEL, TS — L5t e2atufdop %
V3ial—varvThEITWS, YIalb—va VRIEOLEHRZFET EDICAMETH
B, AR B IR e 0B R 5 27208, ORI TH B0, BREIZRIT TV b
WAH o7z, ARFERIK, BHEEERDMMIZHIEDNIGEZEN-BUEH 3 (FEWE L, B
K 2) ODGEDOMRES 2 5.

2 EFI

BEEDOF R EIRDBRPFER R LD 1 ATEZ 6N, 1EOFEMYY Py & N OB
F5E Py, Py,..., Py B, TNENBOR x4, 11,29,..., 28 ER ZAKU THWHEED LD
FREBS &5, BUKE 2 XRrd 2 AWEED, BERB o) THMLTED, N+1 D
BUE Pr, Py, ..., Py D5 BREEROEWVESE, IS minf{|z, —£|, |z —£,..., |lev =&}
EEBHTIBIICEET S I K KRET LTS, AMTIE, A% TEBTELT
V- R EHVEEDOL L, AHEEBEBBUL [T 0(€)de = 1 1ITMAT, Hike b
LG AT HEITIROBNRIEE 2 ER T 55D LT 5.

S 1 (BIEM) o) X =2y TERAEZED € (—oc0,x)y) THRERFEN, 2 €
(zar, +00) TR B i BR[O

IRDIEIZHEITST 2 N+ 1 BBy — L 2E 25

(0) Py % DWERE xp ZIRFET B;

(1) P, (n=1,2,...,N) % P, P, ..., Py OIEIZFEE z, ZIRET 5.

JFELSE P OBOR I, MBSO EEZ I RNDT, TOBUE o $ATG O L A
BY. BER P, (n=1,2,...,n) DAL A T1E, TOHEK, WL

0, = / o(£)de
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THEZ6NE LT A, HL, I, IE P, ZREEVEN T 5EEEMEOEATHS. Z
DAL — LD 5 — Le et & iR A TEE T 5. Wb, P, X 2y, o,
(v=1,2,....n—1)DREZoNZLVIFMEDRT,

V(T Tp, 21, T2, .o Tyq) = max/ f(&)dg
zn€R I
ERBT D w0, & xp 01,20, .., 0,1 DERELTEDS. BURDOM (vf,21,29,...,2N)
W — Le el 2 5.2 5.

HU, ZhsDmARMETIE, ERIEIFELTERRKZEZRWEELEH S, S
X, BKMEVPFELRWEEE, mKEIZ+2EW ¢ LNOTMRBMOBERZHIETH D
&9 5. mARMIZT43EWT & OEL/IFIEHER R C I EE T, BB L E R L AEIHI3E
MECAROHM L THET 2D T, LIS Z L7 < 6 > 0 IZFEETOMD T/ 2 e
Z, £>0 IZEHTOMD TNIRTEffiz RILT 25D LT 5.

INHIZDOWTIE, e Ul EZEZ 5. TN DEZELIRT A7-0121F, IROFEESR
BAT S, £THEMHEEOREEEKOREOMELK%E

T

B(z) = / o(€)de

—0o0

TEHT S, O(v) IFHEFARNEHGRIRR O THBEBLBEIEL, BURME » % ¢ OBfE
ULTEHTDIENTED., UBEMBLEVWEGS, 2 12&>oT o OB LTEXSE
WMEHEOAEE2 KRBT S, ThbE () 1 1000 N— 2 XA IETH Y, x(1/4) %25
N—t v RZAIEEE®RT 5.

3 LOHIDEE

PO & DA (RAEW) ThAIBEADHD L E, Z20AM () 12 REOBEEH

BAL, BAEERHETESE, ROMERKLT S,

S 2 (MEADBA) Al (L) OBOEOAEM (—oo,&) Ll (6, +00)) (THi7

B P (2%) BBAT B L E, P*(ro) RIKDEMEMTHT c RADEEZEET S :
=8 -0 (zF=E&+96). (1)

]

BOEREREAS L 720 5 5 2 DOOBUE DIERED o, b TH 3K, REICBATEHEN

BT EAET L XD, ROEHEETS

TE 3 (IBF) BUEHEN L2055 2 ODOBMORRE a, b (a < b) T2 L%,

x+b
2

v = max o(&)dE (2)

z€[a,b] ITM
EERBT S o= ZARMAXETORES AR, ERSI N v ODRKIEZ FEGFEE,
e, yr] = [552, 552] & o(x) OHBRMXE [o,b] TOWET LIF K(p, [a,0]) &7, H

2 0 2

L, 2ZTlkelNO#EAEE2HIT T 5. O

\
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Rl 4 HUIELREEEE o(x) 7Yz =ay TRAMEZINS 95, o(x) DEREAKXMH [a, ]
TOWET K(p,[a,b]) 1%, IROWTND%NEZT -

() yo=a+6 THEEODBENREME a < 2y < 22t
(i) yr =b— 0 THBODBEFHEMIE 3 <y < b
(iii) K (g, [a,b]) C (a,b) THD7zDDBEARMIE 2y € (222, 2130),

O

4 T (i), (i) DWITNPDVEILTH L &, EHFFXEATVWD I E WS, (iii) PRILT 2
EEETFIFEHETHL NI,

Rl 5 (BFEERME) HroX (2) (BH3) ITBWT, FEMGELR v &2 a DL AT
v(a) £ E & v(a) 1T a DEHFRBRFRDBEBTH L. X, FERFEER v &2 b DH
AT o) LT & & vb) IF b OEBFZRFIHEMBEHTHS. O

o(x) WHRIELGE U =DT o(x) BHIE (F:fE1) DT, 0< A< p(zym) 85, pr)=A
723 2 2D ET D, FO—F o=y B —FHo=wp(#yn) 2L E1E
Bz p(x) LEETS. p(y) =%, p(y2) =y TH2.

4 1RER2HEREDIZE

BWERP2DODGEEFEAD. vy <z DIRE 11 < 1y OFED 2TEHHDOMEPFIET 5.
T <z DEBE = -2 LEVWT p@) 2FA5Zcel, zp<z DEREFAS.
ZDRLANDaTEN KL LT 5.

ST 6 o) M (RMF1) FrT 5.
(i) z; 2FEET 5L,

a@»zlg[ Dwamgzjhmw@@ 3)

BT D vy D TE—DOFET B,
(ii) (i) TD g(xy) & xp IZBH9 2 BB T,

a:f+ac2
2

g(zg) = / o(€)de (1)
RHETE (HoT, 3ENET | OUEEENS) 1) — o) HEr oW

$5. 0

ST o) K (RMF1) FrT 5.
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(i) W 6(i1) TD 23 ZHWT, zp <aj D& EAE6(i) D oy 1ITHUT, 25 DY [z, 2]
TORESARIINET 2L, ZOITHST — Laeathfie 5.

(if) MmE6(ii) TD 2; ZHWT, 2f <ay DEE

T —+o00
| wtode= [ v
Wiz o 13721 DEED, oy =240, 1o =z — 0 T T — LR E MR
b, O

EFE 8 (BRODE) METIZHEITS (i) O vp <xy <y BDT f21 MO, (i) D
fRIE 2o < zp <2y 7ROT 2f1 BMORLIES, [

B9 o(x) WHIE (1) 5, 57— L5RREHEMITRO XS 2/ EIh
(i) f21 BTk LS5 1fiaIhns -

(@) zp DINZIWVEE, IHTDVBATED, 20=11—0, vy < vy = vy +é&;

(b) z; BREWEE, IBFIREFHT, 2, & 21 L IIERDOEEFD;
(ii) 2f1 BOMETIE, 21 =2, —06 T [" p(&)dé = [[Fde+e THDY, vy <wvp <l

HU, Zh5DMIE, o NIEREOESD 52580 TH->T, ERHMOESDIZH
BRI, o(—z) ITH L CRARO#HE LB EERET 2 LI L0 Esh3. O

=4
5 i \:IE off

Ay v AR D2 E T TOVIZFRERE 28 A L, R 1 BHEN 2 045 3 BUELTE
E3 556, BIENOIREZEBEWTZGEDHENEOFEE B2 R U0HEZ ZOMNEZ
5z 7.

6 FHE

AT R A g — RS (C) 25380147 D#EBh %22\ CTlrbiv/z.

S 3k

(1] A, #E, AHEFER»SAZHROB Y AT L, VIYUyA TV,
No.20(1997), pp.84-100.

2] PEREED - FEAR—T ¢ FRELEUEAFAE T C OB O BERALE O & 7 OMGE, 5
PN TR, 2012, pp.203-204.

3] RA—5 : 2 GO EERYT — L DD 7T — LSERIMIR O fENTHIELR, FHEL
Mg SES TR, 2016, pp.54-55.
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[IER(CHIT B ERIFO A T IEEHNEDEZNE

BRI} /E) X
ERAAF BUaRAFE

OB F AL IERICEDGTIENBUEDRICEIZI0-I2 3y
R BERARAERAE 20165128H9H

FSUT TERFKEZHE T HEHEEDLLGVDEFAFEL]

ZiE: ThnbnIZIEFHE-LEELHS, BARTRENEE LT
AHRMFEEIZTT HENDITETYT  [FHE] BEERIICITIERR
BEEDITHEIZERD IzeszrcomsssrEI2009)
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HARRRIZHEITHRBFHIHEETS

HAKER (BXRZE2HERESRN. 19605F)

HARICHIFTE. BRVWINH—AICHITRINEICEEUE
KHAHBEU THN T B EZFRTE

555 1 REICLDEROGEZES (FHH)
SH65%  KREOBAHE (HARMAIRE)

BARICZHT HKE D51
2% (RREN5H)

KEIZx T HEAERDME
3% ELHL) °

FNRREFCHFSNDOBRIR
BT DEIRT DBERAIR BTSN3 EARMR

smwa® | [ axm® | [ mih RL R
gOGE | | omlk | | O}l DOEL
€2 [0 ES ST T/

o HEES/FH/IEE - Rl - ERI—FTrx—>3>
o PHERBORIFLDIZHDEE M

ZREH - EHPBETEDRRINROEBAT E5K
o [EERRHZT EHIIEMAZR(CH 1T D5 & SE5IE & BHiEE
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AHAZRODOEN

AT - 5REMNERT D [ERIRBEE OBCRMIR] =
EPRBUaAFT(CIZAI U T2 3EEERY - STERYIIAREE
o HEIRBONBIECEHL. LUT DREIRA-EZ IR
1. pfEd=wv bXAZ b = BXEBEDMEE
2. pEO=Y bX2~ = {llENDmEE
3. BBEO=Y bX2 h = TRREOHR

[EFRBUSAFRADERA]

o HROEIRTZERIEIRFDRIELAREL

o [EIEA(CHIIDPHEZRBFEFRONZE (L. EEEBUaiAZT. &<
(CRIEBBAFTICHT I DARFE I NS\ R i fHt

vagipes il

AiFXSR : BRERCREET. B E—i
- BhAIRIER(CH T DHEERBONE / FHE
MITZEL : BAEOZ Y b XS FOBRFEE
- BhRARIER(CH T DHERFBON /AT
EBZEEZN
o EKEIEEDEL : BebF(CH 1T DRIBERIFDORET
o HNIEHDME E : —fHNIE/ZEZHNEDRES

o TRRBEDHER | RIMNEORADISLE, BZAENOMBIR, BEIT
TOfEk
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RIFRAXTODREDITOFRER : TEH

O IHERBOXRIF —> BEBCHIIBREBDEHEE
(WWIIEXT., £2T0o[EE8)

x PhEERFBONFFL - BHBICHITIEEBEDEFEE
(1816m52003. BH1EIEIEEDH TILFERIR)

x BHEERBOXIEL— B2HN1E
(H(C[EIBEDTFTE(IINIE KB DURIIEK)

A BFEERIBORIE L~ RABNE IR EU X KK
(EIEBENSDECET 73, BAEaERBIIERRL)

A BEIEFBOXRIFE— BRAOWEY AR
(Monadic Tld yes, dyadicTld no = monadic TENO)

A BFRERBORIBE—> RAOMBEADZTIAFTN
(1942 (C(EIZNERHD)

O &N BEFIE — KAOMmFORMI 7
(RICEAE T B AR ISP HNE RN D)

BHERE-RBIIY hX> hOERE
DFFES

I~

EEE & ZRiEES

i

H|
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piE&EE-REISY b X2 bOERTE

BURZh RO R

F%IE’J BEEI TSR - BXKEE(E]

BANMEIRICESSENZEEFEKFEEN TEICHEET DL WDTE(189EIRFKEARE)

o IRTEFEHNBEHECEAIDIIBRNMTOCLFTEF A UNL. COFIREEBZEMT S
ZECIOTERBOMUENNE LELEFT (2015/4/7 189EERHZHHEER)

[BKRBEDME] DIRFLE (BFER - BS)
1. BEORICAEEMNERCTA

— Literature on the reliability and the fear of abandonment

[{&ER] BREEFBORIBE >BRICHITIRBEICKDFER
BFETT BALRRETSNBINEHNDDHT (Abandonment)
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H&X (S)

B m

N #F1zyb
RZEE (S)]

RLER FIRREISIET = S EH B EHETE
BHARET (RHMTA)

“Eiitre ZEEHS

B -~RREIIY b X2 bOERE

(VY—FFH5A1>)

Data : 1816 — 1944 5E{THATE Leeds (2003, 10)(C{k#L
1848 —2000 Leeds, Johnson, and Chiba (n.d.) KRFEXK

PDATIZwh . BENESCEASU. ARDRBERBZBHIFEE (n=143)

B . AENBEI(CXIDREBERBZET
<BhiE - IRZE R BE>
o AENBEMICIIOTESEITA

<B1E - IREE - FRI7[A) B2 - ANE SR>
o AENCE (BEEDIZEKE) ANICHEIALE

B EN
« BE-AEMHEEHFBOEE
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prEEE-REISY b X2 bOERTE

(VY—FFH5A1> - i)

HIEHIZEY ©  Leeds (2003 10)ZF4EE

o AEINREENEGH

o AEINKENEGH

o FEHISHRELAFOAREICHITBEDDEAL

o SEHIFIELUFEDOARCHIFBBUARTHIDZAL

o BENZXHBFOEROHNEENTSH

o AEIDAEMBIES ie, my

o BEIDHEXMIET ie., m,

o A-BEIEDEINT>R e, mp/(my+ mp)

o« EANTIRZHITHTBI0I(C. BHiEETFLinteraction
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prEsBE-~RREIIY b X2 bOERE

(O>Y bhTER)

YT : RTORBHETS (~1944)

EEZEL . BEEFOREIT Model 1 Model 2 Model 3
BE-AEP##EE  B-A -0.24 (0.60) 2.39* (1.01)  3.22* (1.22)
BEDOFHXIHIE ST my 30.79* (10.79)

FEEAEHIE  (BoA)* my -25.36" (11.42)
BEIDAENZXIT 2 HHRHIET) my/(m, + my) -6.42**(2.39)
FHEAEHIE  (BoA)*mg/(m,+ mp) 6.85**(2.34)
AETREE 2.91* (1.19) 3.05* (1.18)  2.89* (1.11)
AEITKRE 1.11™ (0.63) -0.68 (0.74) -0.30 (0.60)
AE D EEAHI 221t -1.56" (0.57) -1.69* (0.61) -1.65" (0.71)
Constant 3.30™ (0.68) 0.33(1.05) -0.54 (1.52)
N 143 143 143

AIC 111.36 103.20 101.21
Percent Correctly Predicted 86.01% 88.11% 88.11%

14
A B IKEEIE***p<0.001, **p<0.01, *p<0.05 ¥arhrO—)LEHITEE
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prEEE-REI=SY b X2 bOERTE

(RZEEAIADFT A b - RENARME (FAHESR) )

B . BERFEOREIT Model 2 Model 3

BEAEAOWE R | BECMMGES  BEOARICH T S iE )

8 E ) DS R m(0, 0.223] mg/ (my+ mg) (0, 0.459]
Gl e pes pes
A DFREL N 9B5%H E A DFREL N 0% A E

BEI>AENDIEER(E \ \
- - 25.2% O T =R D 5% DT e R D
I E3{ETHE ) D RN R 5.2% D TRFROEM  385% 0 TR BN

KEOZHER 7.2% O T RIFEFR DI T 3.6% O T HIMER DK T
BUAAHIDZAL 17.9% O TP HIFEFROIK T 19.7% O T HIfEF O T

A TI5%KHETHE

15

prEsBE-~RREIIY b X2 bOERE

(O>Y bhTER)

BT : BhEREDFH (~2000)

B : ARRBEOREIT Model 4 Model 5 Model 6
BE-AEP##EE  B-A -15.71"* (1.13)  -13.09"(1.04) -12.83"(1.53)

BEOHXIHIE ] my
HHAEERE (BoA)* my

BEDAENZ X DA RIHIET) my/(m,+ my) -0.14(3.38)
FIEVERT  (B>A)*my/(my+ my) -0.51(3.43)
AENFRFEE 0.62 (0.68) 0.53 (0.69)
AEITKRE 1.68™ (0.72)  1.44™ (0.77)
AFE D BHEIRHIZEAL 1.50™ (0.52) 1.52" (0.54)
Constant 15.90" (0.87) 11.81"(1.24) 11.99™(1.47)
N 186 186 186

AIC 254.90 135.84 137.23
Percent Correctly Predicted 55.61% 86.56% 86.56%

16

XA BIKZEE[E***p<0.001, **p<0.01, *p<0.05 XKavhO—)LEHITEBE
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prEEE-REI=SY b X2 bOERTE

(DIFFER - ZEFRIADTA )

B . BERFEOREIT Model 5 Model 6

BEI>AENOEER (S B@A;’—/ﬁn i‘ » rjf)xﬁ@ [%7)

0 B EHE) D3 NA - g
B2 EDAREH399.99% 4 &

BE—>AENDBLEETS(E o E—— 0 SHIlTe 2
EEIE) DR 130.3% DO VIR OIET 126.8% D VIR OILT

RKEOZHER 16.7% O TR =R O HE N 14.3% O T Hlfife =R D HE AN
BUaAEHIDZAL 14.9% O T IR O HE N 15.1% O T SR O HE AN

4 T95% KHETHE
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prEasBE-~RREIIY b X2 bODERE

(FEERAFIR)

Findings

1944FFTOETCOREER

o MBEHIPHERE = BFOR RBREHBEETINPIV
2000FF TOBAEIRIZED

o WMBHHERT = BFOR. FEECEEYSER

Problems
o 1944F7—-AND70%ULEEWW I, WW I FOHD
— ISP (CE RSN E BB (XR B EF (FEI TSN PT L)
(HARWEZZERUICRAKE DI RINEDEIDR D)
e 2000554~ T(IMREAICRIRE., EUBM(IERRTES

fmam : IRANHISAR+ BHEREE — FENEESNDEERLEA
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prEEE LRSI E

BUERRNE DIAT E5k

[N BRI TSR — kM L]
(Gafb Nz BXER)

HEDDE L] OBRFEE (BIEER - BE)
o HXFEBZRITEE UTHlE — HLAHLE
o MEZBELIIE — —AlETrR<ERANE

— Literature on extended immediate deterrence (Paul Huth)

IRGR : BhEERS + AR — RRUNLEORINHEE T
o ENINBEIES = EARBORHEERMT
o ERGHICHSITDIHAIITEDINE
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SKEINB&EE-ILRESVHIILE

(VY—FFH51>)

Data: 1885—19834
FcATAAZTHuth (1988, APSR)&Fearon (1994, JCR) (T4l

ST =vb: CEMNBEIZHLESEHZRIE (N=58)

HBTH: FEEMRICANT. CHICLERAFEOHE
(B ST %L =#HI1E BT, coded 1)

SRBAZE 2K

o A-BEIRDREIEREEZR (IBH-t#EEH-REERFER)
AE-BE®DHEER

BE->AE D HE&ZETS

A-BERDRIBDEIEFER

B-CERMDEZFE H/\S X (ENFEF-EE- &) 25

SEINB&EE-ILRESVHIILE

(VY—FFH5A1> - i)

HEIZE 2L -

- BEORKERGRE

o A-BEIRID#RFHEMNY (GDPIZEHHDHE 5 %)
o A-BEIBINDEZHEMNY (A-B DEZEBEEST)
o ZMfth, EiRRAVIRIE/NSA—FZ

Empirical strategy

o 5E1THAZT Huth (1988, APSR) (C4&k#lL ULER

e Logit, robust SE with no fixed effects

e Update the alliance data (ATOP rather than COW)
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SEINBEHE-ILR(FEF)HNIE

(DHhFER)

WEEZER  HIERIh Model 1 Model 2 Model 3 Model 4
BNEFESEINTR 0.91** (0.42) 1.10** (0.42) 1.02** (0.40)  1.02** (0.41)
%Egs 1.01(0.66)  1.38** (0.67) 1.35** (0.65)  1.31** (0.65)
[FE82 (cow) -2.13" (1.00)
[E]E2 (ATOP) -1.10* (0.58)
B51&1E1 B2 (ATOP) -1.00 (0.64)
A-BBAFRIETS -4.92 (365.79)
B ARG RIERTS 4.00 (365.79)
AIC 58.60 61.31 62.87 64.46
Percent Correctly Predicted 87.93% 82.76% 82.76% 82.76%
N 58 58 58 58
71 SR HERE * p< 010, **p < 0.05 27

SEINB&EE-ILREESVHIILE

(RENEEM : PAERDZE(L)

D IE R IhEESR
REEZEEL : #11ERIN Model 1 Model 2 Model 3
A s
,\J_’ é%ﬁ%ﬂg%” & | 3770% 20.95 % 19.54 %
(ST L DR &F &F &F
17.91% 26.20% 26.45%
= Egs NN 1= 1Ehn
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SEINBEHE-ILR(FRE)HNILE

(RENEEM : PAERDZE(L)

0.3

0.2 -
Q1 A 5 .
Alliance Alliance Defense
(COW) (ATOP) Obligation

Nuclear Nuclear Nuclear
-0.1 - Weapon Weapon Weapon

-0.2 -

e

0.4 -
Model 5 Model 6 Model 8
29

SEINB&EE-ILRGESVHIILE

(FEERAFIR)

Findings

o MHEIRBREDNRDIRENARE

o FEEEICIIHFERHFBORLNAE
o FERDFE(EZEE) = HIIESKRER
— JE(THAZT (iR -EEEONT7) &—3
— OELOFERETITATE

Policy implication
(FA—JRAEIR) BREEOECSHLARE RN LEDOREEIEC
(EFSBUEFEFR) BKERERZOIBUAER ST FILEL THERE
FENMFZNR — Why? —AglE>82HIEEVWSZIRGDR

ETIOMOEI D EZ DL —RHNEFLEED(LT
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[P5EsRE > —ARHIIE] DRED

I~

AHEMNTF & ZRIEFFES

31

PrfEERs— RN (C K DML

BERFNER DT 5K
[N BRI TSR — kM L]
(Gafb Nz BXER)

(BAFEF) RIEZ= 189EIX - REM: - A% - FR27405826H
"HREENTRICHEE T DEVS LR HRICFRIETDLCLO T, #HFa2RARICAIETE T
CIROBHINEDEFESSICEED. BANKERZ (T3 0]REEE— BRI TIKEEZFT”

[EHDomE k] DiEELE (BUFESH - BS)
o —fRHNIE — SRHEIFINEZ (compellent threat) BEDHNLE

— Related literature by Sechser and his coauthors on alliance, nukes, etc.

IG5 : BhEETS + BHAREE — ESHYEMfconeen meas DFEZR |,
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@B >R (CKDEM (DHLE)

(VY—FFH51>)

Data: 1918-—2001 fE (Todd Sechser®MCTF —4 (F20034EE T ; MMDZLLT20014EE T)

SHTL=vk: 1. Country-year
2. Politically relevant directed-dyad years

EEZEH: CEAABEIZH S ':J:%)Ejzﬂﬂﬁ\(compellent threats)%fﬁ'a
(B =N 1E 2L BX, coded 1)

B4

AE-BEDHEET (e.g, BALZREHNSEDKXEDET)
BE-AEDEZETS (BADFEIZHITHBHEBEK ?)
AE-BEPFEZETF X BE-AEREEF
B-CEfE D [E]ER B %
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PrEERTE— 17 (C K D EUf

(VY—FFH5A1> - i)

Hl 2

« BEICENEICEEE
BEICEINHBIER(CHEEE (4 0 0BELIA)
B-CEIRIDEANDNZ >R ie, m /(mz+ m,)

_ BECZOBBEE AR BOE A e, m,
_ CEEZORBEERBOE A e, m.

B-CElfE Dk EZAYF 2 DAHEE s€(0,1), weighted & global
CEDZEXRAET (n8L-IUE)

o KE{HESY =— (WWILWWII) « I1ZwNEtEREOHH
[EDOATIIRL, BIFIEERELT
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PrEERTE — 17 (C K D Bl

(U —FFYH1> - )
Empirical strategy
e TSCSData ([CHITD 1w MElABEEDMHEIE
1. 1=w b (=directed-dyad) BEEXIERO> W ~
2. —R¥{EHETES5ET (General Estimation Equation)

o IFEIEBZIE(GEETRVNEGS)
1. KEHAY=— (WWI, WWII)
2. BFEAS =—  (WWIBKEIER, WWII, /5Ek)

o fthldRobustness FT W77

1. {KSEE[IZE : Rare Logit

2. BEHEABEOGSOHEEFEOZEI -T2

3. BEOKERNAtIRBOEE/ CEOKERA 1S PhERBE0EE’

PrEERTE— 17 (C K D B

(DIFFER : EFYR)

Model 1 Model 2 Model 3 Model 4 Model 5
FEO>wb FEO>vh FEO>whA FEO>wL GEEO>Yh

EBZER : HNLERYTH

BE—AEOMEEE 061 0.22 0.28 -0.37
(EEH B EHE) (0.22) (0.52) (0.87) (1.04)
AE—->BEDHEETE 0.59"* 0.40 0.23 -0.15
(ERZREHI5%) (0.21) (0.49) (0.68) (0.53)
BE AR EIEE -0.17 0.96
x AE-BEHEERE (1.06) (1.16)
0.58** 0.55**

~ SSZAh
FRIREH) (0.27) (0.27)
1.24%* 0.81**
BEGREHE (0.33) (0.32)

EURIZL 4505 4505 4505 4505 8540
38

127



BrEERTE — 7 (C K D B

RZEERIADIRGE : EFY R)

EZEE : H1ERIH Model 4 Model 5

AEBEOEES (HKE
REMI5R) NEolBA0. B ou 050
ElARAOPEES (=N s i
EYEHE) DR ER (0.66) (0:50)
(P E BT L DR

BEI->ABENOBLEZERS (M

K BEHE) NSO IEIZED. AE -0.07 0.80
SBEOMERE (BXZEL|  (081) (104)

#155%) ORHER

71y A NITHERERRZE 39
* p<0.005,**p<0.01

PrEER— R (C K DB

(DHRIER : AP Y R)

, " . o>k O>whk
ZE A T o gt
EEEEL « HILERRTH (KEFI=—5D)  (AEI=—1L) GEE
BE—-AEDHEETS -0.42 -0.65 -0.58
(SEEIH) B3 15THE) (0.80) (0.81) (0.95)
AE—-BEODPHEETE 1.17 1.31 1.56
(AREIREH5R) (0.78) (0.78) (1.27)
BE—AEPHEETS -0.31 0.02 -0.28
x  AE-BEMHEES (1.10) (1.11) (1.51)
—_—— -1.72%* -1.53** -1.55**
= (0.24) (0.23) (0.50)
N ‘ 0.85** 0.84** 0.72
F7vw R
REF(7YE (0.31) (0.31) (0.39)
A 124,214 124,864 124,864
By aNITEERERA S

* p<0.005, **p<0.01 40
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BrEERTE— 17 (C K D B

(ZE{EREDIRE : 517V R)

A ~ O>vh O>vh
B IR (KEI=—50)  (KEH=-1L) GEE

AE—->BEOFEZERR (HKZ
REHI55) WOz E 0. B

El > ARAOWSEE R (£ g;j 8?3 10'1%6
EIEHE ) D3R (0.34) (0.77) (1.19)
(BRI LR

BEAEAOMERE (&

S EHE) o B A 0. AR 0.85 1.33 1.28
SBEOWEES (BXERE| (079 (0.78) (0.82)

#)55&) ORHR

A AR ERGE

* p<0.005,**p<0.01 41

R E189 B &g R D (C KX DB

(f55R - fAFIR)

Findings

hiREBORMFRMEE. R CKDENH (MCT) & %

1. HETHNICERIMEREREZST

2. Null finding /20, MBDZEE @B : BE5+1 7w ROBEM)
(ELeeds (2003 AJPS) & (R(F—EX

3. EMMBEHEDIIRIIFETIICBERTIET/RULHN
—B U TCIEDIRZRE | BAFERE I

Policy implications

ERINBEEIETESSR BAREEFBORIHL) (. R

HNORNiiZINIE T DFERE LU TOIET > R (FRL
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3. BEMTIDEFEIREDFIRE S S (CRFHY

o XFHAT (FERHAZT) DEHHER

1. BEEIZY bXA> FOEFEEFZECESS

2. BEENEKRD (—f%) {ILECEFEERFIRMNIEN
3. IR (C(FBRRRERMNZUN

4. KD FIXDTDYRTFHC END 43
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