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Abstract: In order to study the behaviors of infinite jumps and diffusions in stock markets, this paper presents
a dynamic double-factor-cross-feedback jump-diffusion process that captures the interaction between jumps
and diffusions. Using the conditional characteristic function of Levy process, local risk-neutral valuation re-
lationship and sequential Bayesian learning technology, this paper develops a generalized risk-neutral pricing
method for the dynamic jump-diffusion model, empirically studies the standardized European options on S&P
500 index, and gives a comprehensive comparison of the pricing accuracy between the finite activity jump-
diffusion model and infinite activity jump-diffusion model. Compared with the diffusion volatility, the infinite
activity jump-diffusion model (VG-JD) performs better than the finite jump-diffusion model (MJ-JD). The
cross-feedback model always performs the best with the lowest errors in option valuation. It also finds that, the

jumps have a higher persistence, stronger leverage effect and a higher market price.
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Table 1 Parameters of pricing models

pom JJ3 50 B (AL 2R ) PR HH e 5 BEAA)

HFJDEC IFJIDEC CFIDEC HFJDEC IFJIDEC CFIDEC
A 0.124 2 (0.023 1) 0.1199 (0.023 3) 0.054 8 (0.015 1) - - -
b 0.086 2 (0.022 2) 0.088 7 (0.028 7) 0.045 6 (0.015 2) - - -
a0 1.3833e-05 (3.8212¢-06)  9.152 4e-06 (2.962 26-06)  3.185 4e-06 (1.190 1e-06) 1.3833e-05  9.1524e-06  3.185 4e-06
Bi1 0.444 5 (0.039 3) 0.410 1 (0.044 7) 0.3751(0.015 1) 04445 04101 0.375 1
Bia - - 0.180 8 (0.010 7) - - 0.180 8
a1 0.1669 (0.010 0) 0.1253 (0.013 9) 0.092 9 (0.012 7) 0.038 5 0.0336 0.066 2
a2 - 0.0451(0.0147) 0.020 5 (0.008 8) - 0.045 1 0.020 5
v3 1.563 7 (0.084 9) 1.851 0 (0.148 7) 1.614 0 (0.123 7) 3.602 5 3.8996 20398
azo  1.2753e-06 (8.556 6e-07)  1.409 0e-06 (1.054 7e-06)  1.914 2e-06 (1.274 5e-06) 1.2753e-06  1.4090e-06  1.914 2e-06
Bar - - 0.174 5 (0.011 6) - - 0.174 5
Bz 0.346 9 (0.033 2) 0.341 9 (0.039 0) 0.364 7 (0.015 1) 0.3469 0.3419 0.3647
az1 0.0111(0.0045) 0.016 4 (0.007 7) 0.071 0 (0.009 8) 0.002 6 0.004 4 0.050 6
sz 0.1090(0.018 5) 0.080 7 (0.020 4) 0.088 6 (0.011 1) 0.1090 0.080 7 0.088 6
D 1.603 7 (0.173 6) 1.695 0 (0.273 5) 1.326 7 (0.111 3) 1.6899 17837 13723

MJ MJ*
Ay 0.684 8 (0.0089) 0.633 7 (0.005 7) 04826 (0.102 1) 07186 0.668 5 0.504 4
unvy  -0.3473(0.0028) -0.403 5 (0.011 5) 03132 (0.082 1) 04284 -0.489 8 03982
omy  0.808 2 (0.003 3) 0.848 4 (0.002 3) 0.827 1 (0.039 3) 0.808 2 0.848 4 0.827 1
VG VG

Cve  0.8218(0.0265) 0.896 4 (0.031 0) 1.375 3 (0.033 8) 0.8218 0.896 4 13753
Gve  2.2248(0.0619) 2.249 9 (0.080 0) 1.882 3 (0.081 3) 2.1606 2.130 1 1.8275
Myg 37422 (0.197 8) 3.4397 (0.207 2) 2.081 2 (0.155 6) 3.866 4 3.5595 2.1360

1 BoR, BRRAAAE B BURAT N, HBRERAT Xt ik 2 2t 2 5 W38 AR FR [R5 14, Rkl 5 808 K
WA, WA, PSR ARRFR [k AN 50 T, FLBRER 5 T A R (] R T O
THT PRI 38 B 2R [l k. (RIS, BB R IR R 7T 30 A A, B0 7T 3 %o I B XU 1190 R o A s v -9 A XU ).

43 HREMN

AT AE CRIDEC(AE X [0]45%), HEIDEC(3 1] 45%), IFTDEC(H. [8]43%) = Fh A [7] [0l s AL T EL e PR k=
BTG 55 Bk B R e 22

KT S&P 500 FEEHIFEA SN ABE B, 452 WAk 2. AR B ER KRS B 45 R, LTI AR 94, 9,
F B AR AR FE AT RS FR M 4, I, VG S50 AT R ey

C*=C, M*=M+9,, G* =G — ¥,
V= SiEmi i M ¢Z5€£1919)1)7 D = Yo + Va.
[, XU PR R, M (S50 R

— —p3¥
)\j_)\Je ryv1+—5 ,

* 2 2% 2
py = py — 105,05 = 0j.

76 IR EEA I, R MCMC 25065 AU HH AN A BEAT B, 153813 2 19 VG Bk— BB 2 K MT B9 5L
R I IRCE AN R 22, R HIH T IR T 3240 4% AR T I B AN 4% 2 (R 8 h B 2k i 8. o AAE
46 - 35115 22, ARPE AP 3 AH %% 22 1 43 b, RMSESE - 77 #1152, RRMSE FH6 S48 7 7 iR 2 [ 4
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L. SiE£h R 0H, BhER 0 RS AN 2 T3 B0 RS A, B BR A% sl R AR R 2L, ELAG o o 1) B2 2R 25 N A
AT 2508 AR A BIACE O 77 T (1) EL AR 45 3R, ANEF SR A A& T T (1) 1% 22 340 /2 B 3 B 3l 28 O Th 12 22, VG 6 55
B~ HUB R R IR T MI A PR B B Y, B AZ X [E5 A A (CRIDEC) I A R 22 B/, K FE B T2
[ 75t (HFIDEC) A1 . [1] 7545 7 (IFTDEC).

2 RENEMRE

Table 2 Pricing errors of models

VG JC 55 - A i 2= MU BBk #8152
CFIDEC IFIDEC HFIDEC CFIDEC IFIDEC HFJDEC
Price IV Price v Price 1\Y% Price v Price v Price v

SERZE

AAE 49089 2.1489 254915 10.789 1 354295 15.0503 6.9813 29001 54.2129 22.4272 66.193 8 27.573 5
ARPE 0.1516 0.1471 0.7202 0.7075 0.9939 09795 0.1943 0.1838 1.5091 14216 1.8426 1.7478
RMSE  6.5565 29130 27.4955 11.2801 37.6328 15.4368 8.9244 3.6793 59.6119 23.3704 71.952 6 28.446 6
RRMSE 0.2165 0.2110 0.7737 0.7611 1.0408 1.0264 02693 02620 1.5421 15253 1.8679 1.8499
TR

AAE 4.8035 2.8928 15.5404 9.276 8 21.3914 12.8274 5.0117 3.0144 255625 15.3523 32.7619 19.7227
ARPE 0.2036 0.2015 0.6489 0.6385 0.8799 0.8681 0.1942 0.1910 09905 09727 12695 1.2496
RMSE 62797 3.7575 17.2482 10.270 8 22.691 8 13.5676 6.6199 3.9435 269718 16.1507 33.916 0 20.363 5
RRMSE 0.2827 0.2790 0.7618 0.7516 0.9803 0.9685 03022 0.2980 1.1599 1.1470 14377 14231
R

AAE 47256 2.0117 24.553 6 10.4496 353865 15.1116 6.0333 2.5260 52.5179 22.4804 64.9805 27.854 3
ARPE 0.1332 0.1319 0.676 8 0.6682 0.9699 09597 0.1622 0.1568 1.4119 13956 17470 1.7293
RMSE 62101 2.6089 25.5655 10.8510 36.1105 15.3876 7.9778 3.3340 53.3483 22.792 1 65.643 2 28.094 9
RRMSE 0.1814 0.1783 0.7199 0.7113 1.0062 0.9960 02345 02301 1.4803 14680 1.8135 1.8000
KRz

AAE 52285 1.7640 34.0311 11.7714 47.0639 16.3308 8.9296 3.0040 81.7350 28.473 1 97.8819 34.1473
ARPE 0.1170 0.1130 0.7424 0.7311 1.0237 1.0106 0.1919 0.1832 1.7565 1.7364 2.1035 2.082 4
RMSE  6.8503 2.3096 34.7419 11.9927 47.5889 16.4866 10.6849 3.6124 82.3194 28.640 1 98.3452 34.273 5
RRMSE 0.1575 0.1529 0.7676 0.7563 1.0455 1.0324 02438 02373 1.8014 1.7847 2.1474 2.1300

5 4RiE

BEHLBRERAT AN Bl A S B B 2 M A AR T 5 B A P M B R R e 3 h AR Sk R th By
SERVEMBFSAE. Sy, ASCEETFEEENIE RS 7 —283h a5 T8 75— HOM R 742 X[l i A, Y DA
SEBCERANY 55 8] (52 TR, 33k — 20 il B 2% AR AR I o K4 HEL I AR 40 (FFT) « e B3 DL A7 5% > 73k DAL J)
JRUSE R PEA A 26 R EEAT T UIBCE A (0 SRR 7E. AN SO AN B2 1 R BR AN 8¢ 3 2 (4 58 S Im1 4%, iy ELXS A
PR Be—3™ O A e T 55 Bb—y SR R (R AR it AT T A b, BT T, GBI Lévy [ RE AR RHAL R s
T ORI B A b HIC R (0 RS 1k R A HE S SEAIE T T, A B FP BT UL ST ROR L R AR RE A AL
SE U 1 5% R AT, LA T A BR Bk e T 55 B XA T AR AR E i 22 7. 45 TR, BEATLIBEER 5 8 iz
() ANSUAF AR 22 RIS, [RII TIG 73 BRBRAT 9 AE B8 77 5 v 4 30 A L A () £, RAILBI AR XU 4 5
B E AN AR M. B A 7 M LR AE 58 A o 0 oo M A T R e 7 24 E AR i o R BE LB R AT .
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MR A SEBFESR

F s 05) e k- B AR, BIT N
h2,1 = aio + B11h? + Bi12o? + ai1h? (xr — v3)? + a1207 (2t — )7,

0211 = ago + Ba1h? + Baoo? + azih? (z1 — 73)? + 2007 (2 — p)*.

STBRER BN RAZ,  RAKAFWIE, 45
Elhi1|hi] = a1 + Buihi + Braof + anthiBl(wr — 75)?] + a1207B[(2¢ — D)7
= a0 + (811 + a1 (Blef] - 200Efwe] +3)) 7 + (Brz + ar2(B[F) - 2B fwe] +13)) of
=aio + (ﬁn + a1 (Elwr)? + var(ze) — 2y Elzd] + %%)) hi + (B2 + a1z (varlz] +7D))o?

=ajo+ (611 +ann(p] — 2vypg +5 + 03)) hi + (Bi2 + a12(of) + D))ot

=ajg + Bi1hi + Biaot.

et puy M 0F FoRBENLBEER 20 BER 22, of Fom ALY 8 20 (K105 22,

Bi1 = B11 + A1, A1 = a11((ug —v1)? +03), Biz = B2 + A1, A12 = a12(0d +73).
B, X Bk a3 of,  REAM MR Z G, HE[07,1|07] = aso + Ba1h? + Bagoi, H.
Ba1 = fa1 + A1, A1 = a2 (g —75)% +03), Baa = B2z + Azz, Az = ana(0p + D).
e — 2 SRR TG S B SR, 7159 3 S 3003 SRS R I 20 SR SR, 18 Se RS B BR B8 2 A B 3 F 1) SR A R EE R

J‘ifﬁ, A Eoco [h%+1|h%] = a10 + Bnh% + Blgo'? = h%, EOO[O't2+1|UtQ] = a0 + Bglh? + BQQO’? = 0'252.
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R B HOR AP, 1 2 = g (B e g2 Al it e
REAL1, Ao 5 5l FE BB ERFRY B0 E B BIRUR, Aqa, Aoy 23 B EEBEERANY H e HIRIB. iR KRB bR .
BARE R Z T RS By PTURR N
Ban =1—((1 = B11) (1 — B22) — B12B21) = B11 + B2z — B11B22 + B12Boa1.
R JE T ZE FRBRER BIE 2 67 R S, IR TR AR R 2 a0 R A&
0<1-Bi1<1,1<1-By<1, 0<(1—Bi1)(l— Ba)— BiaBay < 1.

Mk B VG BEERNE T
AXy RFERHEBRIEN ¢u(v) = C(I(GM) — In(G + u) — In(M — w)), B4

Ry, () =EY 250, G, M| = oax, (u =) = dax,(~0)
=C(InGM —In(G+u—9) —In(M —u+19)) = C(InGM — In(G — 9) — In(M + 9))
=C(InG*M* —In(G* +u) — In(M* — u)),
HAfM* =M+9,G* =G 9.

[F] IS Pax, (u) = ¢ ¢

M—-u G+u

C C
M —w? " (Gruz

P PAx, (u) =
MR C  MJ BRERE ZE
HRAE M k-3 Biod #2 i) BER H (X BL R — R i, 5 B a #oml, BRIkE 5 M240
ba(u) = pu +u?0? /2 + Ay (exp(upy +u?o3/2) —1).
il ¢gfxt (u) = E¥ [euAXt 1,05 A3, g, UJ] = dax, (u—19) = dax, (=V)
=t (= 9)%0 2+ Ay (exp((u = D)y + (u = 9)%03/2) = 1) +
(=0)°0%/2+ Ay (exp(=puy + (~9)%03/2) 1)
= p u+uo? /24 N} (exp(uju +u?0?/2) — 1) ,
b A} = Ajexp(—puyth + 9703 /2), pj = py —9103,05 =03
Eil) ¢'(—01) = p— 90”4+ Ayexp(—pydh + 93703 /2) (g — 9107);
¢"(=91) = 0 + Ajexp(—pg¥1 + 93707 /2)((ng — 9103)* + 03).



