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1Ir止roduction  

SⅦppO紀tb血姐agent如饉aSet Ofcrdit  
eventstobeconsidered．・A crediteve血istyp主－  

calけdぬ山tofacorporateも皿dorも払to‖加  

counterpartyitsdf・Ifac∬editeventocctLrS7the  

a騨ntWi皿脚tbea馳toco皿∝tt血eⅦ仙0貼amoⅧ鵬  

ofpromisedmoneyatthematuritya皿dsoIitmay  
もewin血gも0憶ea鮎a駅idin由Ⅶme血ICa皿d  

adび肌此βW呼，tぬtp一雨∝t早地eage皿tpaytia町  

缶omtもeⅦ皿prdictaも1ec町ditevent・   

0ⅡeOftbemosもcommo皿de払通tswapst∬add  

i血praCticeisacreditderivativewiththe鮎st－t＆  

defゝultfeattlre．hordeFtOeXplainもhisdeFiva－  

tivewithmattlrityT，StlppOSetherea∬CnCredit  

eventsandlet勺denotetheoccuTrenCetimeof  
crditeⅥ氾tj，j＝皿，2，…，軋Ofcou指e，勺紺e  

訂andomv訂iabl甲andweshanca皿them  

times．Let†F denotetherandom variab貼that  

∬ePreSentStheidentityofthe侃rstdefau址before  

沌em融Ⅷ血y7・If刀Odeh山tocc－1摺Ⅶ血i丑仏e  

mattlrity，Wedenote耳F＝0・Th払tis，  

byam如ingtもe且rstrto－de伝心1ttimマinte－mSOf  

StOChasticintensitypFOC鴨Se5・   

A皿Otherdehultswaptradedfreqtlentlyinpra仁  
ticeis払C甘ditderiv奴ive地at．pTOt∝bclaimもolふ  

ersfromthe丘TSttWOdefaults．Ⅰ皿Ordertoexpl  

thisderivativewithmaturityT，Weneedtocoか  

Siderthefo皿owingtwocaLS尊：   

●Thereistheexactb，Onedeh111t be毎Tethe  

matⅦrity；   

●There are more than twodehults before the  

ma血扇ty  

蟻t鴇de皿Ote仙e∬姐domⅦ血bleⅧ胤L陀pre－  

SentStheidentityofdefaultifo皿1yonedefムult  

OCCu潤もef血e仙ematⅦ鵬tyr・If皿Ode血山toc－  

cwsu山並tもema抽出ty，Wedenote鴇＝¢・AIso，  

ktILbetheorderedpairofidentities）andk  

Jde血11ts鮎sta刀d地e皿尼dぬⅦ鮎s∝0取dbe良〉re  

thematurityT．Thatis，  

鴇＝ 
（芸ニ  

汀mimj勺＞ア，  

げっ≦r姐dT嘉＞rbra皿た≠メ，  

and鴇＝（銅）正雪＝血mi¶≦r弧d職＝  

m血幼乃≦r・Notet肋t，由一地eeve皿t（捗＝力，  

tbeTem野心emoTedぬ乱貼払鮎Tjwもile（鴇＝カ  

means t．hat t．hereis no more default．before t．he  

matu∫ity．S血ce仏塔eeVe皿b甜emu血alけexclひ  

SiⅥ∋，他ep野0ぽoftもisde甘拍奴ive払ttぬematⅦ雨吋  

r由騨Ve皿by  

m 免  

鞄＝∑即（∫も＝カ＋∑∑（ち＋瑚1（∫純朴  
ブ＝0  メ＝1よ≠0，ブ  

AdefaultswapthatprotectsclaimhohleFSfroma  

moregeneraltypeofdefaultscanbede丘nedin  
tbesamemanner．   

h thispaper，WeCOnSiderdehultswapsthat  

PrOteCtClaimholdeTSfromthe且rstdehult（called  

typelF）・and the6rst two defaults（caned type  

∫F＝（‡  

正mi皿ブ勺＞r，  

if勺＝mユ加点花≦釘・  

SupposefuJ・therthatthep叫Ⅶentち，Whenthe  

eve皿t（み＝カoccⅦ指，由positiveconsね鵬姐d  

tもecla血血01derw山一¢托iveちat沌eEnatWity  

γoftもe contTaCt．Tもe皿，仏ep野0ぼ缶om tもis  

derivativeatthematl血tyisglVen・by  

℡l  

嘉＝∑即｛廟｝，  
j＝0  

（1）  

wherel＾denotestheindicatorfunction・Note  
tもat晶由tもep町0ぼwもennodeね山もOCC11rSⅦnti凰  

themaもurityT，andtypicanySb＝0・Asimi  

larcreditderivativeisconsideiedinDl戯e（1998）  
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D）andprovidetheirpricingformtllbsunderthe  

risk－neutralvaluation丘amework．Tb this end，  

weintendtoformulatedirectlythejointstlrVival  

probability  

∫（fo，fl，…，り＝P（旬＞fo，乃＞fl，・‥，㍍＞tJ  

ral，hert．hantoformulatethefirst－tひdefaultand  

thes∝Ond－tO－defaulttime＄．Thisis theslgnifi－  

cantdi瓜汀enCeOfthispaperhomotherss11Chas  
DuBie（1998）．ThedehulttimeTbisnededto  

repres占ntthediscountfactムrofthedqfhuLt車e  

interest，rateS．   

Thro11gho11tthispaper，We6xtheprobability  
space（0，T， 

eratorbyE・TheprobabilitymeastuePisthe  
risk－ne11tralm6asure，Since we areinterestedin  

pricingoffinancialinstrumentS・Thecanonical  
fi1trationgeneratedbythetlnderlyingstochaLStic  

struCtureisdenotedby（苫），Whichd占finesthe  

informat，ion avai1able at each time．The condi－  

tionalprobabilitymeastlregivenJlisdenotedby  

彗andtheaぉociatedcondit・ionalexp∝tationor＞  

eratoris昂．  

Bythelawoftotalprobabihty，itfouowsthat  

P（旬＞土0，れ＞fl，…，㍍＞㍍）   

＝ヰpト真恥））］・  

Itshouldbenotedthattheconditionalindepen－  

dencedoes＝mOtimplytheordinaryindependence  

andviceversa．  

3 ViluationofDefhultSv肌apS   

hthissection，WeCOnSidertheprlClIlgformda  

OfthetypeF dehult sw叩（thetypeD swaps  
Wiubediscllおedatthepresentation）．Notethat  

Wewinnotspecifythedeh111tprocesses－eXp】ic－  

itlyhere，but usethejoint survivalprobabiLty  

forthisp11rPOSe・hthefouowing，itisasstlmed  

that■thepay7nentSちareno皿negativeconstant  

and claimholders winreceive them at．the matlト  

rityTofthecoJltraCtaCCOrdingtotheoccurrence  

Ofcreditevents．Flom（1），thectlrrentPriceofthe  

defAultswapoftypeFisglVenby   

汀ダ＝皇軍【e－叩）1 ｛壇｝】  

J＝O  

tudertherisk－ne11t，ralvaluationframework．   

Propositionl疏脚l妨e d¢luヱ土 pmcegβα  

んメf），g叩P。βe如上〟ほdゆⅦJf鉦meβ勺α柁CO作成－  

fわnα拘れd甲印de扇・乃印仇epわceイ肋ef汐e  

針旬加飢棚甲吋卸郡毎   

真ち上r専粧㌣の－∑：＝1叫）］dt   

＋p－・  
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2 A Modelfor Defhult  

h whatfonows，We CODSider n credit events  

andtheirdefal11ttimesaredenotedby勺，］＝  

1，2，・・・，n．AIso，WeShalldenotetheki丑山gtime  

aLSSOCiat，ed with thedefault－freespotratebylb．  

The corresponding default proc彷SeS are hj（t），  

］＝0†1I…In・ 

tiv窃Ofbaskettype，itiseぉentialtoobtainthe  

jointdistrib11tionofthedehulttimes勺・   

Supposethathj（t）aqestochastiQprOCeSSeSSat－  

isbringthe“integrabihty”conditionandthatthey  

are notindependent．However，WeaSS11methat，  

givenみwhereT●≧maxjfj，thedefaulttim彷  
勺areCOndilionallyindq，ende7u・Theconditional  

independencemeans thatI’glVen thereahzation  

み，Webave  

丹（旬＞fo，…，㌦＞tJ＝eXp  
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