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Analytic valnation of the callable convertible discount bonds: Equivalent
decam position m ethod
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Abstract Under the Black-Scholes franework according to the risk-neutral valiation princpal we present
an equ valent decanpositon method for the Callabk Convertible D iscount Bonds (CCDB). Based on this
method we equwalently decanpose one CCDB into the portfolb of five kinds of sinple and tradab k securr
ties o regular Am erican Binary Callsw ih mmed iatelymade fixed paym ents one regularUp-and-Out Call

one regular American b nary callw ith a fixed payment that is deferred untilm aturity and one correspond ng
discount bond Then we work out the analytic valuatbn fomuh for CCDB. At the sane ting we validate
this valiation fomuh with Monte Carb simulation Campared with the existng num erical pocedures this
method can not only gve much nev insght to the value canpositon of CCDB, but also greatly speed up the
valuatbon of CCDB,

Key words calhble convertble discount bonds equivalent decanpositbn method up-and-out call Amerr

can bnary cally derwvatwe pricing

( 14 )
that the danand distrbution is unknown and that there is nfomatbn sharng n supply chains since the de-
mand infom aton is pooled at the supplier the supplier and the retailers will obtain different nfomaton,
which may lead he supplier to think the maiket has expanded or shryink toomuch We call this phenanenon
Pooled Infomation Effect (PIE). To analyze conditions for PE, o cases are discussed In the case of fully
observable demand nfom ation we present he sufficent conditon for PIE in mulirperiod supply chans In
the case of partially observable damand infomaton we present the sufficient conditbn for PIE nmultrpernd
supp ly chains when the myopic nventoty strategy is adopted and that n a hree-period supp ly chanwhen optr
mal nventory strategy is adopted Numerical exanples and smu latbns show that the probability of PE is con-
siderab ly greater under certain conditions F nally we analyze the re htbnship anong the bullvhip effecy n-
form aton sharing and pooled nfomn ation eflect

Key words supply chainmanagement unknown demand; pooled nfom ation effect infom ation sharing



