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EVALUATION OF OPTION PRICE USING RBF APPROXIMATION

% %Y, Zhai Feil), Shen Kan!, It %2

Yumi Goto, Zhai Fei, Shen Kan and Eisuke Kita

1) BB REGRBEFER (T 464-8601 ZERTTHRAEMN 1)
2) ZEBRFHHREEHER (T 4648601 LZHEHTHEEXAEH 1, E-mail: kita@is.nagoya-u.ac.jp)

This paper deals with the numerical simulation to predict the option price using approxi-

mation by a radial basis function. Black-Shole equation is discretized with Clank-Nicolson

scheme, and the radial bases function is employed to approximate the stock price. At first,

the present formulation was applied to European option price, then it was extended to

the American option and the two and three asset options.
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Table 1 Parameters for numerical result

Expiration date T = 0.5 [year]
Exercise price E =10.0
Risk free interest rate r =0.05
Volatility o=02
Crank-Nicholson method 6 =0.5
Maximum stock value Smaz = 30

Table 2 The condition number and the error for ¢

¢ Condition number €

0.5 1.81 x 106 2.91533 x 104
0.8 6.01 x 107 2.90701 x 104
1.0 6.45 x 108 2.89184 x 104
1.2 7.05 x 10° 2.87901 x 10~4

2.86333 x 10~4
2.84856 x 10~4

1.5 2.61 x 101!
1.8 9.81 x 1012

(1) MPF— 5 LT Snax, T.E,7,0,0 E AT 5.

(2) RES=0H55=Sne: PHIZNBEDOF— 5 %ZH D,
t=025t=T Ol %z M3HT5.

3) BREMHLD, £SOHIHLTHMet=TIcBT3
VT 2k 5,

(4) R 8) T VD ZEML, WHIBEED X fE AT &k
D5,

B t—T-AtL¥5,

(6) & (10) ¥V T A #ko 5.

() t—t—AtELT, t£0DEIX (5) ~NED, t =00
IRICHED.

(8) t=00BED XY HkEh, K (8) ILRALT VO #¢
K3,

3. A-AETF7> « T3 DERH

Table 3 The condition number and the error for N

N  Condition number €
61 4.64 x 10° 2.10884 x 10~2
121 6.45 x 108 2.80184 x 104

151 1.99 x 1010 5.05691 x 10~4
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Fig.1 Variation of the relative error with At

Table 4 Parameters for numerical result

Expiration date

Exercise price

Risk free interest rate

Volatility

Crank-Nicholson method

Maximum stock

value

Number of timestep

Ttime Step Size

T = 0.5 [year]

£ =10.0

r=0.05

=02
=0.5

Snm.r =30
M = 100
At = 0.005

Number of stock data points N =121

RBF parameter

c=1.0

Table 5 Results of European put option

Stock S Vapr  Vanaiytical
0.0 9.7531 9.7531
2.0 7.7531 7.7531
4.0 5.7531 5.7531
6.0 3.75318 3.75318
8.0 1.79823 1.79871
10.0 0.44055 0.44197
12.0 0.04780 0.04834
14.0 0.00271 0.00277
16.0 0.00010 0.00010
18.0 0.00008 0.00000

¢ = 0.000288675
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Table 6 Results of American put option

Stock §  Vrer  VBinomiaa  VrDMm

0.0 10.0 10.0 10.0
2.0 8.0 8.0 8.0
4.0 6.0 6.0 6.0
6.0 4.0 4.0 4.0
8.0 2.0 2.0 2.0
10.0 0.464517  0.46492  0.475816
12.0 0.049407 0.050015 0.053838
14.0 0.002799 0.002724 0.003281
16.0 0.000107 0.000095 0.000127
18.0 0.000079  0.000002 0.000004
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Table 7 Parameters for numerical result

Expiration date T = 0.5 [year]
Exercise price E =100
risk free interest rate r = 0.05

Volatility o1 =09 =0.2
Crank-Nicholson method 0=05

Maximum stock value Simax = 30(i =1,2)
Number of timestep M =100

Time step size At = 0.005

Number of stock data points N =61

RBF parameter c=1.0
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7. SHREDISE DBEIH

Table 8 Results of two-assets European put option (S; =
S2)

Stocks (S1,52)  Vmer

(0.0, 0.0) 9.7531
(2.0, 2.0) 7.66188
(4.0, 4.0) 5.54148
(6.0 , 6.0) 3.42452
(8.0, 8.0) 1.38781
(10.0,10.0)  0.21237
(12.0,12.0)  0.010229
(14.0,14.0)  0.000202
(16.0,16.0)  0.000002
(18.0,18.0)  0.000011

Table 9 Results of two assets European put option, S2 =0

Stocks (S1,52)  Vasr
(0.0, 0.0) 9.7531

(2.0, 0.0) 7.75285
(4.0, 0.0) 5.7531
(6.0 , 0.0) 3.75317
(8.0, 0.0) 1.7968

10.0, 0.0 0.43626

12.0, 0.0 0.046192

16.0, 0.0

( )

( )

(14.0 ,0.0)  0.002527
( ) 0.000096
( )

18.0, 0.0 0.00003
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Table 10 Parameters for numerical result

Expiration date T = 0.5 [year]
Exercise price E =10.0
Risk free interest rate r =0.05

Volatility o1 =09=03=02

Crank-Nicholson method 8=0.5

Maximum stock value Simax =30(i =1,2,3)

Number of timestep M =100

Time step size At = 0.005
Number of stock data points N =16

RBF parameter c=1.0

Table 11 Values of three assets European put option, S; =
S2=83

Stocks (51,52,83)  Vrsr
0.0,00,00)  9.7531

(2.0,20,20)  7.66157
(4.0,4.0,4.0) 545433
(6.0,6.0,6.0)  3.23564
(8.0,80,80)  1.06723

(10.0, 10.0 , 10.0) 0.084046
(12.0, 12.0 , 12.0) 0.000739
(14.0 , 14.0, 14.0)  0.000000
(16.0 , 16.0 , 16.0) 0.000000
(18.0 , 18.0 , 18.0)  0.000000
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