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asfbllows，Whichwecallgeneralparametric  

divisormethod（GPDM）．  

場CPβ（dパ0んf2）＝鴎1（d宜＋ま0）t2  

wherell＋t2＝1，0≦to，il，t2≦1   

Then traditionaldivisor methodsinclud－  

1ngPDMandGPDM，andtheircorrespond－  

1ngglobaloptimizationcriteriacanbesum－  

marizedasinthetablebelow．  

1．Introduction  

GiventhesetofNpoliticalconstituencies  

S＝（1，2，‥・，N），thepopulationofpolit－  
1Calconstituency亀∈Saspi，thetotalpopu－  

1ationasP，andthetotalnumberofseatsas  

K，theMideal門numberofseatsallocatedto  
theconstituency亀，L・e・？theHexactquotan qi？  

isgivenbyqi＝響・，i∈SwhereP＝∑i∈SPi・  
Thentheapportionmentproblemistoparti－  

tionaglVenpOSitiveintegerKintononneg－  

ativeintegralparts（diliE S）suchthat  
∑盲∈gd塵＝〟；琉≧0，五m軸eγ，五∈ぶ  
and such that these parts are”as near as  

possibleH proportional，reSpeCtively，tOaSet  

ofnonnegativeintegers（pl，P2，‥・，PN），i・e・，  

（恥恥…，恥）・   

2．GPDMandglobaloptimizationcriterion  

Letv（d）beamonotoneincreasingfunc－  
tiondefined brallintegers d≧O andalso  
satisfyingd≦v（d）≦d＋1・Thenwede－  
finetheroundingprocessfbrthedivisor入by  
㈲r＝dii∈Swherev（di－1）＜賢≦v（di）  
i∈S．Definingtherankfunctionr（pi，di）as  

r（pi，di）＝石駄，i∈S，thenwecanwritethe  
above relationas   

maxγ（pゎdi）≦1bJ，句‾1）  
d豆≧O   

Basedupondi鮎rentdivisorfunctionswe  
candefineaninfinitenumberofdi鮎rentdi－  
visormethods（seee．9・，［1，2，3，4】）・Thereare  

fivetraditionaldivisormethodsaswellasthe  
parametricdivisormethod（PDM）・Usinga  
parametertosuchthatO≦to≦1，thedivi－  

sorfunctionoftheparametricdivisormethod  
（PDM）canbewrittenasvpD（d，tO）＝d＋to・  
W6generalisetheparametricdivisormethod  

Method  （ま0，壬1，ま2）  MindMaxj∈S   

Cβ凡才  （1，0，1）   」L  
dヶ＋1   

〟ダ凡才  （壬，0，1）   」L＿ d．ブ＋1／2   
且P〃   （1，喜，圭）   〃j  

毎（句＋1）   

ぶβ凡才   （0，0，1）   塑  
dブ   

P上）〟  （＊，0，1）   』＿＿  

dj＋fo   

CPβ凡才  （＊，＊，＊）  
f勺 d；1（dj＋to）t2  

（＊：arbitrary）   

3．Localmeasureofinequity  

We denote the measure of inequity 

between two constituenciesiand j as  

E（pi，di；Pj，dj）・ThenHuntington’srulesays  

that we should transf占r a seat h、Om a mOre  

favoredconstituencyitoalessfavoredcon－  
stituencyjwhenitbringsasmallermeasure  

ofinequity・Sothe”desirableapportionmentり  

is obtained when no switching ofseats be－  
tween constituencies canimprove the mea－  

sureofinequitybetweenanysuchpalrOfcon－  
stituencies．The attainment，Of this stateis  

refbrredtoasastableasslgnmentOfseats・   
Based upon the definition of the local 
measureofinequityinOyama［’91］GPDM’s  
localmeasureca．nbedefinedasfbllows．  

鞄pか（pゎd豆；pJ，dJ；壬0んち）＝  
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堅 
log一壬1log句＋ちkg（佃0－1）  
勒  

Fbr the GPDM we change Huntington’s  
transf6r rule such that，We Should transfbr a  

Theorem2 Letthecriterionjknctionbe  

2dJ＋1 ．〈  p言  

C（pゎd塵；Cm，ち）＝－Cm  
鴎  ■▼じdJ（鴎＋1）  

＞鮎追  （佃。一1）穿   
乃e†乙肋eαJわcα壬五0γもげβeαbみ鮎ed叩0†乙兢e  

Cr正eわ0†も舟れC如m c（pゎ琉；Cm，ち）由0〆壱md  

血塊柁β匹Cモモo偽eタわみd o〆盲mαJcγ正eわ0れ  

ニ＝Ceこe＋ceこぐ．   

Fbrot，hercombinationsoftwotraditionaldi－  

Visormethods，WeCanObtainsimilarresults  

totheabovetheorem．   

5．Summary  

Inconclusion，Webelievethatthemethod  

LFM，Which of course satisfies the quota  

property，glV岱”amostreasonableandimpar－  

tial”eLSSlgnmentOfseatstotheconstituency  
althoughitdoesnotsatisfythehousemorlO－  

toneproperty・Wetry tofind an appropri－  
ate”divisor”methodgivlng the allocation  
mostlysatisfyingquotaproperty・Ⅵ毎alsobe－  
1ievethatbothGPDMandcombineddivisor  

methodscancontributetothistarget．Cur－  

rentlywearearetryingtofindanapportion－  

mentmethodwhoseallocationmostly”guar－  
anteesn quotaproperty・   
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Seat fromito］When  
pi  ‾  pJ  

and the relation EGPD（pi，di；Pj，4j；to，ll，i2）  

＞挽pβ（pゎd恵一1；勒，可＋1；ま0，fl，f2）holdsfbr  

allpalrSiandjwithifavoredoverj．Then  

WeObtaintheた）1lowlngtheorem．   

Theoremllbrlhepairqfconstituenciesi  

踊り山勘押血血憬釣抑咤い卿而加一  

meγ乙ねd豆αれd鴎，柁叩eC励‘和，肋eルJわⅧ哀れタ  

んoJdβ．  

且c和bゎd壷；勒，可；り≦   

助p上）（pゎd宜－1；勒，可＋1；t）  五，J∈5  

げαれdodyげ  

勒  ノ  ．釣   

呼（dJ＋fo）t2こ（d恵一1）tl（d査＋fo－1）t2  

4．Combinedapportionmentmethods  

VVeconsidertocombinetwotraditionaldi－  

visormethodssothat thelinearcombination  

Oftwoglobaloptimizationcriteriacanbeof＞  

timized．First wede丘ne the criteriafunction  

C（pi，di）suchthattheconvergencecriteriacan  

beexpressedas  

max c（pi，di）≦min c（pj，dj－1）  
鴎≧O  dJ＞O  

Then fbr the traditionaldivisor met，hod the  

CriterionfunctioncanbeglVenbythecorre－  

SPOndingrankfunction・Thefinalallocation  
OfseatsamongconstituenciescanbeglVenby  

（di）’ssuchthattheaboveconvergencecrite－  

rioncanbesatisfied．Fbrexample，Weknow  

thatMFMandEPMminimise∑iPi（5－r）2  
and∑idi（％－S）2，Wherer＝掌ands＝妄，  
respectively．Namely，MFMandEPMmin－  

imisezm＝∑i富andze＝∑i誓，reSPeCtively・  
Definingthecombinedglobaloptimalcrite－  

rion as z＝C，nZm＋ceze，Where we assume  

cm＋ce＝1，0≦c．n，Ce≦1．Thenweobtain  

thefollowlngtheorem．  

－（う1－－   
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