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                  Hi everyone, I have a project to do where I have to implement two different backward SDE in a jupyter notebook (kernel python 3) and solving them via a montecarlo regression method. All the theoreti                 Hi everyone, I have a project to do where I have to implement two different backward SDE in a jupyter notebook (kernel python 3) and solving them via a montecarlo regression method. All the theoreti

                Numerical methods in Financial Engineering Projects Yannick ARMENTI University of Paris-Saclay, Evry, LaMME - M2IF March 28, 2018 1 / 7 Outline 1 Partial Di erential Equations 2 BSDE Monte-Carlo 2 / 7 Partial Di erential Equations FVA ( v(T ;S ) = 0 on (0 ;1 ) @ tv + Abs S v + u bs v f S j bs @ Sv j + rv = 0 on [0 ;T ) (0;1 ) (1) with u bs the Black-Scholes call price and bs= @ su bs .
 3 / 7 Partial Di erential Equations KVA ( w(T ;S ) = 0 on (0 ;1 ) @ tw +Abs S w +hmax( f S j bsj ; w ) (r + h)w = 0 on [0 ;T ) (0;1 ) (2) with u bs the Black-Scholes call price and bs= @ su bs .
 4 / 7 Outline 1 Partial Di erential Equations 2 BSDE Monte-Carlo 5 / 7 BSDE Monte-Carlo FVA FVA t( % ) = E t" Z T t e  r(s t) s u (s ;S s) f S s  @ Su (s ;S s)  + ds # = v(t ; S t) = u bs ( t ; S t) u(t ; S t) (3) with u bs ( t ; s ) the time- tBlack-Scholes call price with spot s. 1 Replace uby u bs vin the conditional expectation 2 Identify the generator fof the above BSDE (noting that v (t ; S ) := FVA t) 6 / 7 BSDE Monte-Carlo KVA KVA t( % ) = hE t" Z T t e  (r + h)( s t) max(EC s; KVA s) ds # (4) with EC s= f S sj  bs( s ;S s) j bs( t ; s ) = @ su bs ( t ; s ) u bs ( t ; s ) the time- tBlack-Scholes call price with spot s Hint: Identify the generator fof the above BSDE 7 / 7 
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