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Introduction  
Stockrepurchasehas become animportant method ofdistributingcashflowsto shareholders・Firms  
repurchasestockforthefbllowlngreaSOnS：tOdistributeexcesscashflow；tOannOunCethatfirmsフmanagers  
think theirfirms7stocks are undervalued；tO aVOid unwanted takeover attempts；and，tO COunter the  

dilutioneffectsofemployeeandmanagementstockoptions．   

Ⅵ屯assumethatafirm，saccumulatednetrevenuesisgovernedbyajump－di飢1Sionprocess，andthat  

thefirmdistributescashflowstoshareholdersintheformofdividendsorstockrepurchases．Weassume  
thatdividendsrepresentstablecashdistribution，SOthatthefirmconstantlypaysoutdividendsbythe  

Same amOunt at eaChdividendtime．Ontheother hand，We aSSumethat stockrepurchases represent  

temporary cash distribution．Thus，We COnCentrate how thefirm repurchases stocks and examine an  

Optimalstockrepurchasepolicy．Inthis context，WeaSSume that whenthefirmrepurchasesstock，it  

incursbothfixedandproportionaltransactioncosts．   

The Model  
Weassumethat afirm，saccumulatedcashreservesXtjumps attherandomtime7i，・・・，7L，…and  

that the relativechangeinits value at aJump timeis glVenYl，…，Yl，・・・reSPeCtively・We assume  

that7harethejumptimesofaPoissonprocessN：＝（Nt）t≧OWithintensity入∈（0，1）andasequence  

Y＝（㍑）n≧1isindependent，identicallydistributedrandomvariablestakingvaluesin（－∞，∞）with  
distributionF．AssumethatYhasafinitemean．BetweenjumpstheprocessoftheBrm’saccumulated  

CaShreservesX：＝（Xt）t≧0fo1lowsaBrownianmotionwithdrift・Assumethatafi1teredprobability  
SpaCe（0，7，P；（苫）t≧0）satisfyingtheusualconditionsisgiven・TheBltration（苫）t≧Oisgeneratedbya  

BrownianmotionprocessW：＝（l鶴）t≧0，aPoissonprocessNandthesequenceY・WeassumethatW，  
NandYaremutuallyindependent．   

LetCibeamountoftheithamountofstockrepurchased．Let77betheithstockrepurchasetime・  

Astockrepurchasepolicyisde丘nedasthefo1lowingdoublesequences‥V：＝（（布烏））i≧0・Ifthestock  
repurchasepolicyvisgiven，thenthecashreserveofthefirm，XX，V：＝（Xt，V）t≧Oisgivenby  

〈 

勒＋，乃拘・1≦r，宜≧0；  
（1）  

Wherep∈Rando・∈R＼（0）areconstants・Trepresentsabankruptcytime・LetVdenotethesetof  
admissiblestockrepurchasepolicies．   

Theexpectedtotaldiscountedstockrepurchasesfunctionassociatedwiththestockrepurchasepolicy  

Visde且nedby  

（2）  

榊）＝堰e－γT瑚｛T豆ヰ  

Wherer∈R＋＋isadiscountfactor・KisthestockrepurchasesfunctiondefinedbyK（（）：＝kl（－ko，  

Where（1－kl）∈（0，1）istheproportionalparameteroftransactioncost and ko∈R＋＋isthefiⅩed  

transactioncost・WeassumethatJ（0；V）＝0・Thereforethefirm’sproblemistomaximizeeq・（2）over  
γ∈V：  

（3）   
Ⅴ（∬）＝SupJ（∬；γ）＝J（∬；γ＊）・  

l，∈V  
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Inthissection，WePrOVethatastockrepurchasepolicyfortheproblem（3）isoptimal・Tbthisend，We  

introducethefo1lowlngdefinitions：  

Definitionl（QVI）．Let¢beastochasticallyC2ヵムnClion．TheJbllowin9relalionsarecalledtheQtq  

ノンり・／／汗／小一仙〃J／・廿  

£¢（∬）≦0，伽α・α・こr′比・γ・ま・甲（・，∬；γ），∀γ∈V；  

¢（£）≧ル仲（∬）；  

［£¢（∬）］［¢（∬）－ル仲（∬）］＝0，かα－α．∬肌r．ま．G（・，∬；γ），∀γ∈V，  
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 什／′仰 ご∴ヾ／／′・・ノ′′†川J川／卿・J川／ノりJり／′川′′…・（川√／．しぃ／＝…／・・J／廿・ざ†り（・人・Jり川J・√イ＝．ヾ＝リ〃判／りJ・．′川√卜じい鮎  

Cree†もmeαβ祝re．  

Pefirlitiqn2（QVIpolicy）・Let4・beasolutionqftheQ作Then，thejbllowin9StOCkrepurchasepolicy  

め＝（（烏，（宜））宜≧0ねcαggedαQⅢpog吻ニ  

（句，品）＝（0，0）；  

烏＝in吋≧烏＿1；ギ，る≠ガわ  

Ei＝argmaX（柚（X芸，二，6L））＋K（くi）；6i）げ毛＜T・  
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 J′′／／′∴ヾ川′′／・・・′イ・JJ∴ヾ〃′‥川′′ノ′川′′／′り′川、J／′り′‥J小′…J恒／〃：＝い：・．・一（バ＞∴′しぃい・）ト川√J．＼■「－、∴ヾ／／′＝い′′／†  

げ明油両津わ血cたγepW℃んαβepOJ吻令＝（（毛，㌫））五≧0・   

NowwecanprovethataQVIpolicyisoptimal．  

Theoreml・Ahnctionsati頭estheQV［isthevalueみnction．凡rthermoγ℃，theQV［policyisoptimal．  

Approximation  
Inthissection，WeVerifythefunctionsatisfiestheQVIbyusingtheapproximationmethod．   

LetViCOnSistsofalladmissiblestockrepurchasepoliciesviWithatmostirepurchases．Herevi＝  

（Tl，T2，…，77，Ti＋1；（1，（2，…，ら）with77＋1＝∞a・S・Ftomthefirmつsproblemeq．（3），Wedefinethefirm，s  

problemwithatmostitimesrepurchases：  

Ⅵ（ェ）＝SupJ（£；γ宜），豆＝0，1，2，‥・  
γi∈Vi  

Put4）0（x）＝0・Letdefine4）ifori≧1asasolutionto  

£¢宜（∬）≦0，bra・a・£W・r．t．C（・，∬；明），∀明∈Ⅵ；  

¢五（∬）≧ルイ由一1（∬）；  

［£¢宜（£）］励（£）－ル椀－1（∬）］＝0，bra・a・∬W・r・t・C（・，∬；γi），眈豆∈鳩．   

ByDefinition2wedefineQVIpolicywithatmostitimesrepurchases，i）i＝（（ち，ら））1≦j≦i：  

ち＝in叩≧ち＿1；滞るi≠巧）；  

ら＝argmaX（柚（ズ芸’㍗，G））＋∬（ら）；ら）ifち＜r・  

（10）  
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Inthiscontext，Hjisdefinedby巧‥＝（Xf；，Vi；¢i－j（Xf；，Vi）＞Ju4）i－j－1（Xf’，Vi））andXf；，Viistheresult  

Ofapplyingthestockrepurchasepolicyi）i＝（（ち，ら））1≦j≦i・Then，Wehavethefo1lowingresults：  

Theorem2・77LeSequenCe4）i（x）sat榔ese9・（1q）・nLrthermoγ℃，SuPPOSethatめi∈Vi，thenbiisoptimal・  

Theorem3．  

1imlろ（諾）＝Ⅴ（∬）・ J→∞  
（16）   
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