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1) Using BSDEs(Backward Stochastic Differential Equations), XVA(X-Valuation
Adjustment) for OTC derivative securities are studied from a mathematical finance point of view, and
have obtained the following results: (i) mathematical model for financial markets are generalized.
(i1) A sharper sufficient condition to ensure the No-arbitrage opportunities is obtained. (iii)
Interesting examples for the existence of arbitrage opportunities are provided. (iv) An approximated
computational method using an asymtotic expansion is provided, and practioners® method for

XVA
Markov BSDE

XVA

computing XVA is well-explained from a theoretical point of view.

2) Backward stochastic difference equations driven by random walks on crystal lattices is studied to
numerically approximate the solution of BSDEs. Convergence speed is computed and the computational

error is quantitatively analyzed.
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