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Abstract

We consider IMEX third-order SBDF time discretization scheme for the partial integro-differential
equation derived for the pricing of options under a jump-diffusion process. The scheme is defined

by a convex combination parameter Ce [0,1] , which divides the zeroth-order term due to the

jumps between the implicit and explicit parts in the time discretization. This scheme is studied
through Fourier stability analysis. It is found that, under suitable assumptions and time step re-

strictions, the IMEX third-order SBDF scheme is conditionally stable for all ce [0,1]. Numerical

experiments show the effectiveness of the proposed method.
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Lv(x,t)>0,
v(xt)-v'(x,1)=0, (3)

Lv(x,t)(v(x,t)—v*(x)) =0,
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Figure 1. Stability boundaries for c={0,0.5,l} under the IMEX third-order SBDF scheme with v, =0 and AAr =1
(left), AAr =§ (center) and AAT =;—2 (right)
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XU Re (v, -z) KT k RRIFEBITN . Zid Bl #T T #50 R AR URGL
Re(v, -z)>Re(v, - 2)|
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m=0,c=1k=2.1"
Zit5H, A Re(v,-2)-1>05

ERDHHBI Re(vy -2)>1, BHik|o, -7|>1. ZFEy,||z>1, Elj|uj|>| |>1, 5518 1 F&.

BE, ATEFE |2| < 1RE15(23) B, X R BIRE MR 2R AF (A7) SR T 2 1. RN IR WRTEIH, BN
GIEL 1 ORIE TAE 1 AOARATRE BAR . O
£ Kou BAYR, 3 6 AR R IEBUAR 73 82 i I AE 1o BRATTAT O 1 A3 21U TR IS

g 1. R o, <0, AR - B=F SBDF IE7E Kou B, % THiA AAT <—5Fl](:e[0 1] #l2
AR ER] o
3.2. B2 - =M SBDF AR EM
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AT T vy =0 1N FHIEENM. 18 2 FnHo, =—%, vp =—1Hlv, =—4 k& - &= SBDF

ERRENE X . X TAEE S o, <0, RENEDKIRAR RGN, X R IIFEE SR BT, Rk
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Figure 2. Stability boundaries for ¢ = {0,0.5,1} under the IMEX third-order SBDF scheme with A =% , AAr=1 and
v, = —% (left), v, =-1 (center)and v, =—4 (right)
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R EBE B, FERETRNT 6 =10" . Kou B FHI3EE B SH T
0=015, r=005, T=025, K=100,
2=01, o =3.0456, a,=3.0775, p=0.3445.

XS SR AR SCHR[6]AN[13] R A F ot o BRATE I [13] i AN M A N B B i (L2 1)
BAIEX A [0, X]1E n %48, FF4 X =400 . EARMLIEFKM NV -V <10® o THE AT
X, =1{90,100,110} 4L 13477 1% 2(RMSE). RMSE B #Eff 19 %7 A
RMSE = \/((vl ) (v ;) (v - ) /3 + He v iy, SRR AL % = (90,100,110} 4RI Z 4y
WAL . RIIE PN S S 8N c={0,05,1) .
2. R IFKAFHFRIRY c={0,0.51} N FIBUEILIGLER, MK AT W SCHR[14]F1[15].

Table 1. Reference prices used for numerical experiments

1 BESKEHESENE

L F v(x=90) v(x=100) v(x=110)

KOuU 10.005071 2.807879 0.561876

Table 2. Numerical results when ¢=0

F 2. He=0mMBEER

n m X =90 iRz x, =100 ffi% % x, =110 iR RMSE
200 80 —5.0712e—4 —3.6114e-3 —5.6112e—4 2.1303e-3
400 160 —4.2847e—4 —1.1047e-3 —1.5973e—4 6.9031e—4
800 320 —3.8520e-5 —3.7678e—4 —4.7168e—5 2.2036e—4
1600 640 —1.3619e-5 —1.4210e—4 —1.4438e-5 8.2840e-5

Table 3. Numerical results when ¢ =0.5

3. Hc=05MMHELER

n m X =90 iR % x =100 )iz % x =110 [rri5 % RMSE
200 80 ~5.0713e-4 ~5.2720e-3 ~1.4840e-3 3.1756e-3
400 160 ~4.6344e4 ~1.9258¢-3 ~6.2564e4 1.1993e-3
800 320 ~6.1876e-5 ~7.8592e-4 ~2.8082e-4 4.8317e-4
1600 640 ~25018¢-5 ~3.4641e-4 ~1.3139-4 214394

Table 4. Numerical results when c¢=1

F4 He=1RMKELR

n m X =90 [fi% 2= X =100 [{1iR % x =110 [r1iR % RMSE

200 80 ~5.0713e—4 ~6.9449e-3 ~2.4058e-3 4.2534e-3
400 160 ~4.9028e4 ~2.7500e-3 ~1.0913e-3 1.7314e-3
800 320 ~8.5083e-5 ~1.1958e-3 ~5.1442e4 7.5317e4
1600 640 ~3.6358e-5 ~5.5090e—4 ~2.4832e4 3.4951e4
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PTG 1 (2)30rb 2 Lv = O I TR i i i 0 AR 2 T AR A B - 2 =B SBDF 71k, FFBIALZH I

AV AL, AEHR R RSk il B AR E M T, FTRNZ VAN T T AAT <10/21 1 ¢ €[0,1]
R R B BUESLIR R, M c=0RNZ AR BRI T H R . Rk, FRATTEANH ¢ =0 /)
FIR& - 2 =k SBDF J7i24t Kou Bk B AL N it 38 ARG AT 2 1 o

e HE

E K B R #5410 H (11571365, 11401162).
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