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Internetandcomputershavebroughttotheworlda  

Wholenewwayofbusinessventure．Nowadays，且nancial  

institutionshavetorethinkthewaythattlleydobusi－  

ness and t．heinvest．ors have to ret，hink how t．o make an  

investmcntdccision．   

Since the portfolio management research direction  

WaS prOpOSed，many empiricalworks have been pub－  

1ishedbyapplyingdi鮎rentmulticriteriadecisionanaト  

ysis（MCDA）techniquestoselectandrankassetsand  

portfolios［1】，【2］・However，in thesemodelsthemaIl－  

agersasslgnanumerical“weight”toeachcriteriondi－  

rectly，re且ectingits“importance”，Whichcouldmakeer－  

rorstothefinalresult．．   

Inthispaper，WeprOpOSeanInternet－basedbusiness  

model，WhichintegratestheprocessofPortfolioBench－  

markingandMCDA，aSWellasthe“BundleTrading”  

tcchniquc，aimlngtOhclp thcfund managcrs to makc  

theirinvestment decisions better by constructing e凪－  

Cientportfoliosandre－balanClngtheirportfo1iosonline．  

In this model，We COnSidertheimportance among the  

Criteriabyuslngthefuzzysettechniqueto weightthe  

Criteriaintheprocessofrrlulticriteriadecisionanalysis．  

2 A恥amewo町k o釘E－Service Mode且   

Fig・1i11ustrates a generalarchitecture ofour e－  

SerVicemodel，Whichoutlinestheprocessofconstructing  
a benchmark portfolio，analyzlng a multicriteria deciq  

Sion，andtradingabundleastheintegralpartsofour  

proposed model．This modelis primarily designed to  

SerVethefundmanagerstocomeupwithe侃cientport－  

fbliosbetter，rebalancetheportfo1iosto飢specificre－  

qlllrementS，andfinallymaketradingonline・   

In this modcl，abenchmarkportfo1iois rcquircdin  

Ordertoobtainafina．1e侃cientportfolio．FhndmanagerS  

ShouldconstruCtabenchmarkportfo1iothemselvesac－  

COrdingtotheiranalysISOrSelectanindexfromamarket  

as a benchmark．  

岳五一 YUEWuyi  

takenintoaccountwhende丘ningmultiplecriteria：eVal－  

uatingeachstockineveryrelevantcriterion，WeightiIlg  

thecriteria，andweightingthefinalportfblioaccording  

toanoptimizationmodclthat takcsthcriskintocon－  

sideration．   

Inareal－timesystem，WeShouldprovideenoughcri－  

teriathatcanreflecttheunccrtaintyofthefinancialmar－  

ket fbrafund managertoselect accordingtohis／her  

prcfbrcncc．Inordcrtocxplainourmodcl，もhcfo1low－  

1ngSixcriteriaarechosenaseva・1uationcriteriafbreach  

StOCk：Price－tO－EarningRatio（PER），Price－tO－CaBhFlows  

Ratio（PCFR），DividendYield（DY），RateofGDPgrowth  

（RGDP），InterestRate（IR），andIndustryFhctor（IF）・  

Anevaluationforeachstockineveryrelevantcrite－  

rion can be made after we define the crit，eria．VVe use  

thc“directratc’’mcthod【3］inthispapcr，andassigna  

realnumber toeachstock．  

Here，WeuSethefuzzysettechniquetoweightthecrト  

teria．EachofthesixcriteriaisglVenanintervalweight  

toreflecttherelativeimportanceamongthem．Thein－  

tcrvalwcightsfbrPER，PCFR，DY，RGDP，IRandIF  

arede且nedorderlyas：b）il，Pi2】fbri＝1，2，…，6，Where  

∑た1鋸≦1and∑た－p‘2≧1・  

4 Selec七五om o『耶ma且po町七】blio   

In order to get the丘nalportfo1io，We Should give  

anadjustedport払Iiobasedonthebenchmarkportfolio  

in thc mcthod．With thc valuc scorcsand thcintcrval  

Weights，aWeightedoveraliscorecanthenbecalculated  

foreach stock，reflectingits overallattractiveness，by  

multiplyingthestock’sscoreoneachcriterionbythecri－  

terion’sweightandsummlngup・Here，Welettheweight  

Ofcachcritcrionbc：Pi∈bil，Pi2】fori＝1，2，・・・，6，  

where∑と1p‘＝1．  

Theproportionsofthestocksinthebenchmarkport－  

fblioarerepresentedbyyifbri＝1，2，‥・，n，Wherenis  

the numbers of the stocksincludedin the benchmark  

POrtfo1io．Thentheproportionsofthestocksinthead－  

justed portfolio can be calculated by normali2；ing the  

results ofmultiplying the stock’s overallscore by the  

proportionin the benchmark，and can be represented  

byzi払ー五＝1，2，…，几．   

Inordertoconstructan“efRcient”portfolio，thefund  

managershould takeinto accotlnt nOt Only theglobal  

scorcbut also amcasurcofrisk．Givcn that．thc bcnch－  

markhasthesamedegreeofdiversificationwiththemar－  

Fig11rel：Frameworkofane－SerVicemodel．  

3 P灯OCeSS O『MCDA   
Ingeneral，inaportfo1ioconstructedentirelyonthe  

ba5isofthemulticriteria，thefo1lowingstepsshouldbe  

一且94－   
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ketportfblioweconsiderthesystematicriskonly（Beta）  

in this model・AIso，because differentfund managers  

havedi鮎rentlevelsofriskprefcrences，WCShouldtake  

levels ofrisk performanceinto consideration．Wegive  

anoptimizationmodcltocalculatetheoptimalportfolio  

accordingto thcsbconstraintsinthebllowlng．In this  

modcl，WCSuPpOSCthaLtllCfundmanagcrisoptimistic．   

Letsi＝∑…＝1PjSijbetheov6rallscoreofthestock  

i，Where sijis the score fbr stockiaccording to the  

Criterion j．Letβibe the Beta ofstocki．TherlWe  

PreSenttheoptimi冗ationmodelasfollows：   

max ∑：：1ご‘βi，   

β・f・∑ニ．勘仇≦〟，  

抑≦pJ≦pJ2，J＝1，2，…，6，  

∑；＝．pJ＝1，  
（1－ん）zi≦ごi≦（1＋ん）zi，豆＝1，2，…，m，  

∑≡1∬i＝1，  

ごi≧0，ま＝1，2，・‥，m  

Wherexiistheproportionofstocki，Pj∈bjl，Pj2】isthe  

Weightofthecriterionj，Mistheupperlimitofbeta，n  

isthenumberofthestocksinthebenchmarkportfo1io，  

hisaconstantdefiningtherangeofvariationofstocks’  

Where pis a vector to denote thelimit prlCe for each  

bundlesubmittcdbytraders，Xisavectortorepresent  

theproportionofthematched tradeandeachclement  

Ofxshouldbepositive，B＝［bl，b2，…，bn］isamatrix  

to colltain n vectors，and bi（i＝1，2，…，n）is a vec－  

tortorepresentthecompositionofaparticularbundle  

submitt．cdfor tradc．  

6 A NumericalExample   

Inordertotestifythismodel，WeuSetheHangSeng  

ConstitucntIndcx（2003）from thc Hong Kong Stock  

Exchangeasabenchmark．Thee代cientfrontiercanbe  

drawn and shownin Fig・2by uslngthe multicriteria  

analysismethodproposedinthispapel・tOCOmpareWith  
themethodin［2】・Thenumericalre別11tsre¢ealthato11r  

mcthodisbcttcrthanthcmcthodprcscntcdin［2］・  

一｝■－0urMelhd＋ ．－．Me伽dinRel．【2】…  

proportioIIS，andzi＝  istheproportionof  n  

ブ＝l  
（βノー1）yノ   

theadjustedportfblio．  

5 BundleTrading   

Largeinstitutionalinvestors，SuChasmutualfunds，  

Often need to t，rade bundlesin order to rebalance their  

POrtfolios aftcr thc portfo1ioallocations arc madc．A  

bundletradingmechanismdevelopedbytheCenterfor  

RcscarchinElectronicCommcrccofUnivcrsityofTcxas  

atAustin【4】canbeusedtoattainthisobjective．Fbnd  

managerscanbuyorsellbundlesofsecuritiesbyspec－  

ifyingaprlCefbrthebundlethattheywaIlttOtradein  

b11ndletrading・Inthismodel，afteranefficientr）Ortfo1io  

isconstructedba5Cdonabcnchmark，abundlctrading  

SyStem Can beusedto assist afund manager to trade  

the portfo1ioin a bundled pricein order to d．cquire a  

balancedinvestment．   

In bundle trading，investors buy or sellbundles of  

SCCuriticsbyspccifyingapriccforthcbu11dlcthatthcy  

WanttOtrade．Whenal1componentsofthebundlecan  

bcmatchcdwithothcroutstandingordcrs，thcbundlc  

executes．A bundle orderis acombination ofstocks or  

Other且nancialinstrumentS，SuChasoptionsandbonds．  

ThemainadvantageOfthebundletradingisitsabilityto  

accer）tCOnditionalorders．ItprovidesconcurrenttranS－  

actions and rcducc t．ransaction cost，S．Thc automatcd  

matchingmechanismdoesthematchingbysoIvingthe  

fo1lowlngmathematicalprogramhlngprOblem：  

maX pご，  

β．f．βJ≦0，0≦∬≦u  

0．89  0．9  0．91 0．92  0．93  0．鋸  0．95  0．96  0．9T O．98   

8●b  

Figure2：E侃cientfrontier・  

7 Conclusions   

Inthispaper，WeeStablishedane－SCrVicemodelfbr  

furldmanagerStOefkctivelyrrlaketheiriIIVCStmentde－  

Cisionsandtradetheirportfoliosonline．HowevQr，there  

aresti11problemstoshouldbesolvedinthefuture，SuCh  

asscorlngthestock，predictingtherecommendedpur－  

ChaseprlCe，andselectingthecriteria・  

Acknowledgment   

ThisworkwassupportedinpartbyGRANT－IN－AID  

FORSCI．RES．（No．16560350）and by MEXT・ORC  

（2004－2008），JapanandirlpartbyDeanFburldationof  

GSSchoolofCAS（No．yzjj200307），China．  

References  

【1］C・Zopounidis，“Multicriteriadecisionaidinfinancial  

management，”EuropeanJoumalqfOperationaLRe一  
βeαmん，Vol．119，pp．404－415，1999．  

【2］C・A・B・CostaandJ・0・Soares，“Amulticriteria  

modelforportfoliomanagement，”Workin9Pqper  
LSEOR Ol．43，London SchQOlofEconomicsand  
PoliticalScience，London，2001．  

【3】D．V．WinterfeldtandW・Edwards，DecisionanaLy－  

Sisandbehavioralresearch，CambridgeUniversity  
Press，1986．  

【4］K・Saattcioglu，J・Stal1aertandA・S・Whinston，“De－  

Signofa丘nancialportal，”Communicationpfthe  

AC〟，Vol．44，No．6，pp．33－38，2001．  

－195－   

© 日本オペレーションズ・リサーチ学会. 無断複写・複製・転載を禁ず.




