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Abstract: Black-Scholes equation is an important model in option pricing theory of financial mathematics,
which is very practical in the application of numerical computation. This paper constructs a kind of parallel
alternating segment Crank-Nicolson (ASC-N) scheme for solving the payment of dividend Black-Scholes
equation. Secondly, it gives the existence and uniqueness of solution, stability and convergence analysis of
the scheme. The theoretical analysis and numerical examples demonstrate that ASC-N scheme has same
computational accuracy with C-N scheme’s, but its computational efficiency (computational time) can save
nearly 40% compared with C-N scheme. Numerical experiment verifies the theoretical analysis, and it shows
that ASC-N scheme is effective for solving Black-Scholes equation with dividend paying.
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Table 1. The comparision of numerical solutionswith analytical solution
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Figure 1. The surface of analytical solution

1. SRR

100-

Option price

Figure 2. The surface of ASC-N scheme's solution

B 2. TEHBR C-N &R i

6. &it

ARG T SR T 1) Black-Scholes J7 F2 () — M52 B 43 Bt C-N # X (ASC-N # X)), B8 73 #r £ W] ASC-N
RN R I, FFRRE T A M C-N MR . BASC ASC-N %52 C-N & kAT LW o T,
3t ASC-N # PSS C-N A SRR B Y, (HR Hat BRI D2 N C-N #1 65%.

ASC-N ¥ n] DAHES 21 2 4EHABUE M in) i, 723K 2 05 IIRGE A R R, ASC-N S K IFATTHE A A
W TMA IR, BRI AR R 22 B 7 HAUE A 1) SIS 12 i) R

BE Yk (References)

[1]  Kwork, Y.K. (2011) Mathematical models of financial derivatives. The World Book Publishing Company, Beijing.

[21  ZALi (2008) JIBUE M IECARRUR T VACE 2 I M5 80E AL, Je.

[3]1 BMER (2008) ATAE G T HE O A FIF B2 57 ik, bt

[4] Ballester, C., Company, R. and Jodar, L. (2008) An efficient method for option pricing with discrete dividend payment. Computers and Mathe-
matics with Applications, 56, 822-835.

Open Access 157



(3]

(6]

158

SR, MR | AR Black-Scholes J5 FE A # 40 Bt C-N B 20k

Company, R., Navarro, E., Pintos, J.R. et al. (2008) Numerical solution of linear and nonlinear Black-Scholes option pricing equations. Com-
puters and Mathematics with Applications, 56, 813-821.

Yang, X.Z., Liu, Y.G. and Wang, G.H. (2007) A study on a new kind of universal difference schemes for solving Black-Scholes equation.
International Journal of Information and Systems Sciences, 3, 251-260.

RS, EHIE (2006) A LLFIEAEBIHIBGEMN 1 Crank-Nicolson A RZEIE. ZE5FH0, 4, 349-352.

RALK, R (2011) CAFLLFI T Black-Scholes 77 F2 1) i B M Ba 5. 28 4046 ABVE. 77 RIS 16 267547 16 X, 13, 1207-1212.
Evans, D.J. and Sahimi, M.S. (1989) The numerical solution of Burgers’ equations by the alternating group explicit (AGE) method. Interna-
tional Journal of Computer Mathematics, 29, 39-64.

REH S (1999) FUEIHAT ISR B S T, EE Tk H R, kst

Rl ry, TKRER, R (1998) KREXNR- WO RIS B 4 B - BTk, #0715 51t FHLMAY, 3, 161-167.

FICH (2002) X - §HOTRER KA TR, BEFERT IR, 4, 289-297.

TKBUEE (2010) PR TR R M A B 22 A U V5. BR R, dE

Open Access



