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1Introduction   

AswaplSanagreement betweentwopar－  

tiestoexchangecashflowsinthefutureac－  

COrdingtoaprearrangedformula．Themost  

COmmOntypeSOfswapsincludeinterest－ratC  

SWapS and currency swaps．Among them，  

equityswapsarealsocommoninavarietyof  

Situationsforpractitioners，Whereoneparty，  

Asay，agreeS tOpay tOtheotherparty，B  

say，CaShflowsequaltothereturnonastock  

Orequityindcxfbranumberofyearsand，  

atthesametime，partyBpromisestomake  

eithera丘xedpaymentorthereturnonan－  
Otherstockorequityindex．Equityswaps  

areclassifiedintotwocategories，1．e．Witha  

COrlSlantnotionalprlnClpalandwithavari－  

ablenotionalprlnCIPal．Intheformercase，  

the notionalprlnClpalis constant through  

thelif占ofthe contract，Whilein thelatter  

caseitchangesaccordingtotheref6renced  

equityprlCe．   

Itiswellknownthat，intheplainvanilla  

interest－rate SWap，theswap rateis deter－  

minedonlythroughthecurrenttermstruc－  

tureofinterest rates．Using the samear－  

gument，it can be shown that the equity  

swap rate with a constantnotionalprlnCi－  

palisalsodeterminedonlythroughthecur－  

rent term structurc ofinterest rates．This  

resultis counter－intuitive and has puzzled  

practitionersfor many years，Since equity  

prlCeShavenoimpactontheswaprate・Re－  

Cently，ChanceandRich［1998］showedthat  

this conclusion is true only when the rate 

is set at the start ofthe contract．Then，  

anotherquestionariseswhetherornotthe  

equityswaprate，Whensettingtherateat  

thestart，isindeedindependent oftheeq－  

uityprlCePrOCeSSeVeninthecaseofvariable  

notionalprlnClpals．Theaimofthispaper  

istoanswerthisquestioninastochasticin－  

terest rateeconoIny．  

2 Theeconomy  

Underthcrisk－neutralprobabilitymeasure  

P＊，thetimeipriceoftheriskyasset，S（l），  

and theinstantaneousforward rate at time  

ifor date T，f（l，T），eVOIve according to  

thestochasticdi鮎rentialequations（abbre－  

ViatedbySDE’s），  

空域  

．冊）  
γ（f）dま＋Jl（りdzl（f）＋J2（りdz2（り，  

材（f，r）＝ －7（f，r）α（f，r）df＋7（ま，ア）dzl（f），  

forO≦t≦T，reSpeCtively，Wherer（l）＝  

J（り）and   

α障）＝－JT7（刷叫f≦r・  

Here zl（i）and z2（l）denote the standard  

Wienerprocessesandtheyareassumedto  

bemutuallyindependent．   

WeassumethatJi（l），i＝1，2，areCOn－  

stant，Ji（t）＝0・iSay，andthat   

7（げ）＝7。 
イ代（～）du 

，f≦r，  
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forl＜T≦T，reSpeCtively・Theseprocesses  

aremartingalesunderPT・  

fbrsomedeterministicfunctionrc（l）・This  

casereducestotheextendedVasicekmodel，  

which is written as 

dr（り＝〈刷仰）司用＋孟仰）  

＋上f72（5瀕〉d＝イ刷・   

Wb use theforward－neutralmethod to  

derivetheprlClngformulasofequityswaps・  

LetST（t）bethefbrwardpriceofS（l），i・e・  

叫）   榊）＝両，f≦r・  
OtherforwardprlCeS are definedsimilarly・  

Thefbrward－neutralmeasure，PT，isthemea－  

sureunderwhichthefbrwardpriceprocesses  

are martingale．Supposlng that the risk－  

neutralmeasureP＊andtheforward－neutral  

measurepTarebothfound，thenextresult  

is obtained．   

TheoremlLetXbethepay（好qfaEurv－  
peαnderiuα王宮ueβeC祝r軸mαf祝門nタαf£五me7「・  

rんepr盲ce q／〃ばβeC祝r軸α豪£五mef盲βタ盲uem  

ん〃  

3 Valuationofequity swaps 

Anequityswapwithavariablenotionalprln－  

cipalweconsideristhefb1lowing・（Vl）A  

contract startsat timel。，io≦0，Withan  

initialnotionalprincipal，1say，（V2）the  

Payment datcs areli，0＜il＜…＜lm，  

withthenotionalprincipalS（li－1）／S（io），and  

（V3）onepartypaysthereturnontheun－  
derlyingequity，  

坤ト1） ∫（り－∫（まト1）  

∫（fo）  ∫（fo）  

andthecounterpartypaysafiⅩedpayment  
RS（ti＿1）／S（to）atdateii・   

Using theforward－neutralmethod，We  

deriveaprlClngformulaoftheequityswap  

with a variable notionalprlnClpal．Espe－  

cia11y，iftheswaprate，R，issetatthestart  

ofthecontract，i．e．to＝0，thenwehave  

m  

告 γ（0，り  
＝坤，r）げ［刃，  C（り＝ぢ  

β（ま，r）   
where  

抽r，T）＝。伽1－α（明（α（叩卜α（β，T））dβ 
fori＜T＜T．Note that correlation be－  

tweentheinterestratesandtheequityprlCe  

processisimplicitthroughtheterm（（l，T，T），  

whencetheequityprlCe doesafftcttheeq－  

uityswaprateviathecorrelation．   

The valuation of capped equity swaps  

Willbeshowninourpresentation．  

か0≦f≦r，ぴんereβ；αnd打denofe兢e  

COnd夏豪五onαJe叩eCよα≠ion operαわ柑混和derf）＊  

αndPT，re叩eC蒼古〃拘．   

IfthestandardWienerprocessesunder  

PTarechosenas  

舶＝Zl（りイα（5，r）d5，舶＝Z2（f），  
providedthata（i，T）≠a（t，T），then，under  

PT，theforwardprocessesST（i）andvT（t，T）  

SatisfytheSDE’s，   
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