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h(y) =% f: e hi(z)du
1 +00 Kzz+1 —iyz
Z_EJ‘—OO ?du Yv>1 (14)
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6p = OfF, (18) 2\ iH 1k ky Hawkes Bl LIk 3h R Bk b 1 19
AL B BB 5 24 by = bp = Oyy = Oup = Opy = Opp =0
i, (18) =R Ak Ay Bl AL I8 B 4 36k Bk 1) 309 BE B Y
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Figure 1 Log-Returns of Shanghai SOETF and Annualized Variances Calculated by 30 Days Rolling Windows

®1 LIESOETF WS RNERFITE
Table 1 Basic Statistics for the Log-Returns of Shanghai SOETF

N N IH FrifEZE )i 235
2015 R4 8.091% -10.517% -0.132% 0.027 -0.658 6.210
2019 4 4E 2.277% -2.132% 0.041% 0.008 0.079 3.362
SRR L HEATZ G0 HERSEH D TE)N FEEKE.
ARG, 2 B R BY S W, FIE SOETF X £ Ik 25 3R 78 T A A BE 7T 43 il 4 B L IE SOETF 1) Bk BR 38

2015 4 2 4R K IR U Bl K Bk R P2 UK 5% 5%,
e KBRS B 10%. 27 LA Bk 35 5 10 4 3oF (i 88 i
5% VE N 077 M B 2 A BRBR A A5 1, T LA IR L A
- 3F SOETF i 4% (1 Bk R 3= Z24E v 76 2015 4F T &
2016 44, 7 i R) b 5 0 B G SR AR AR AE . R X
BOW 25 ARk Jr 22 A5 4k AT AT, B HIE SOETF X 4500 25
BT 2EAE 2015 4F 6 A Tt B Bk, 7F 2015 4F 10 A
AL F R S K. ASHE L B, 1 E S0ETF
M BKER S 22 RIAFAE —E MR, Y0 k4
Bk BRI, oy 25 KR bk, I FLTE O A% & A BEER R
AR ) 4k 7 AR AR &5 K OF o B F 2, FIE SOETF
B A A% 7 B Y Bk R SR AR R A, FE B kR kA
BPEr2Zh B R LBk X AR RME T — &

£ UL K Bk BR 5 0% B 2R 2 (8] A BLAR T, A B 5T ok B
W0I54FETHERAGBRA=@EEWHRE BB EIF
SOETF & ik B A 45 M VB Ry A R0 A i 1) A B8, O
IR — K (5 10) i _E3E SOETF 7 ik 81 A i 8 407 B A
PEAGAL B TN BE . R = WREAE T, 5—
J N R H A S B HAH E, 4 8l g = 0 A 7 R = 2 3
B JE) PN RGN 5 A BN o SR T 25 AR R A A i R
HA 1) CEARR 1) 89 2 B 68 ), AR IF 90 356 % 2019 4F 7
A Z 12 A% =8 _E3E S0ETF & ik 9 B0k 840 28
YE R 55 — A RS, ) A LA R IO 0 7 ik B A i
BN REA B SRR W BE ) o e, BOE AR Y BT
FELT R 0, I 1 1A b 6 6 B 30T 25 R A
h G AU R R 2R SR B R A R B R SR S B
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Table 2 Numbers of Shanghai SOETF Option Samples

m <-0.100 —0.100<m <0 0<m <0100 m>0100  4#B
20154 4R
Dim <30 63 91 90 43 287
30 < Dim < 60 54 97 98 79 328
60 < Dim < 90 41 35 37 50 163
90 < Dtm < 120 55 40 45 96 236
120 < Dim < 150 33 31 41 65 170
150 < Drm < 180 12 30 36 43 121
Dtm > 180 23 61 66 55 205
£t 281 385 413 431 1510

m<-0.100 —0.100<m <—0.050 —0.050<m <0 m>0 Bl
20194F R 2p4F
Dim <30 77 76 73 49 275
30 < Dim < 60 64 62 63 78 267
60 < Dim < 90 57 19 20 32 128
90 < Dtm < 120 4 40 37 64 183
120 < Drm < 150 31 22 20 43 116
150 < Drm < 180 30 20 20 31 101
Dtm > 180 22 61 57 109 249
el 323 300 290 406 1319

M, L UE SOETF K % R i) 1 A B4 35 5k 1 [R) 46 0 4k
PEE . 32 145 11 2015 4F 7 242 1 2019 4 T 2 4F B HIF
SOETF H X #0258 R E ARG i1 &, 2015 4 F L 4F M
- IE SOETF it £l 45 2R B A 26 0 . SR IEJE B AR, H
W B AR B K, e KK IR AN IR K Bk R 24 T 5%; 2019
AE R 2 AE [ B AIE SOETF X 50U 25 = 0] J2: w1 A+ 1
PI(E$2 T 0, W 2300 T 3, i ik i A0 3k Rl 2 AS R
it 2.5%, BRI TIER A . BT X AR
I B 3 AR 2 4 il 71 30 1) Wb o f ML IR B0 0 o A s 4
A WA A 455 70 A 33K T A B A X JR) N 39 R A 1
M F B, T 3 IR A A H A AR AT A v T

T A B R AT, 2 F 53 5l o 00 AURE A H 4 8 17
e H G, S BRI S B DL RN H N T T K
WIRUREAS s FLUK, 50 B B AT Bt 4 A7 A Ak 88 o T 4 981
190 UK A 3B K, R A o A5 G AR RS G R
A I T, 3 ) 0I5 T A B S5 P A A A DA /DN B R
HEF JG 0 AT 10% FE A, 35 43 B AR K 2 BB 2 31 1)
B ) — > 3 LA B TR B R (A, FE 48 JLF-2 0,
T LAHERS o 0% 2B, 2015 45 F 2 4F (0 9 AU RE A

15104, 2019 4F R 2 4F 1Y BT ACRE A 1319
Ao &2 TR 343 B 45 WA FE A B ) P9 K TR 31 35
B 1) 1A (BRI 9 b UE SOETF & K 3 A B4 B AR
HORE T 00 1 L moly 90K 0 0 IR 2 m:loggﬁ,
Dem A WAAUT 4 2 Wik fe) o Xt T A& Bk IR, m< 0%
TR SEAE IR, m=0FR R AE WAL, m>0FKR i 41
Ao HF 2 mAL AL B L UE SOETF 7& ik 391 A E)
A B[R] R AE 120 % LA P, EI A A (E] AR 60 K LA DY Y 3
B e 2 o AE 2015 4F R 2B AR, J 1 10 B0 B30 i 2
Z T EWAL, MAE 2019 45 F AR IEGFAH R . A% 3
A0, BB AT ] 7E 60 K ~ 90 K 150 K ~ 180 K Ay
KM T 24 H B w5 o AE 2015 4F R 2R AR, 24wt je] 78
60 K LA P B AU 6 7 2 BB AIG; 7 2019 4F R 4R,
T 2 3] 3 i A 78 90 K ~ 150 K 8% 7E 180 K LA I Y 1]
AU A% B LRI
32 BEER, RENBIRBEHIATEMEIR

7 DUFFIE et al." 4 8 05 5 Bk 3 WO 22 )5, E2 4
) 35 T 0 5 B ™ EBORE 242 114 3 R0 B M B R E A
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Table 3 Average Prices of Shanghai SOETF Options Samples

m<-0.100  —0.100<m <0 0<m <0100 m>0.100 4=
20154F 1 2p4F
Ditm <30 0.377 0.132 0.039 0.018 0.139
30 < Dtm < 60 0.369 0.171 0.081 0.027 0.142
60 < Dtm <90 0.435 0.249 0.147 0.063 0.216
90 < Dtm < 120 0.420 0.208 0.112 0.039 0.170
120 < Dtm < 150 0.449 0.233 0.138 0.060 0.186
150 < Dtm < 180 0.380 0.325 0.242 0.157 0.246
Drm > 180 0.384 0.277 0.192 0.099 0.214
ot 0.401 0.206 0.119 0.060 0.177

m<-0.100 —0.100<m <—-0.050 —0.050<m <0 m>0 el
20194 T 2f4F
Ditm < 30 0.469 0.236 0.089 0.021 0.218
30 < Dtm < 60 0.446 0.211 0.108 0.030 0.190
60 < Dtm <90 0.497 0.229 0.137 0.045 0.288
90 < Dtm < 120 0.388 0.238 0.140 0.040 0.183
120 < Dtm < 150 0.365 0.224 0.143 0.046 0.182
150 < Dtm < 180 0.402 0.267 0.184 0.078 0.233
Dtm > 180 0.375 0.276 0.190 0.078 0.178
Eail 0.436 0.234 0.133 0.050 0.205

1% ERAKER et al.™ ™ i1 [ HL I8k 3l 5 Bk Bk A5 B F1 KOK-
HOLM"™ () Hawkes B HL 3% 2h 5 Bk 9 BB AL . A HF 5%
38 oF SR AT, LR B 5 4 Y Rk B S R
BLIE Bl 238 A (B 4E (1) =X ~ (5) 2, BUF
R CFSVSEJ i %), Hawkes 58 #L i 3 2 Bk 3 #k 45 71
(LA 5 Bk SVHI A5 1) i bt ML 3 3R B BE AL 0 (DL R
fi B SVCT BT ) X A A A 45 119 4815 0 3500 g
e KU H bR B R, kAR Bk B % SVHD AR
ds_b:[ =, dt + VV,(pdWy, + /1= p2dWy,)+
(e*w — 1)dNy, + (e — 1)dNp,
dV, = k(¢ - V)dt + 9 \V,dWy,
dAy, = nu(Aye — Ay)dt + Oy ey, ANy, + Oupep ANp,
dAp,; = 1p(Ap e — Ap,)dt +0pyey, ANy, + Oppep ,ANp,;
(20)
Hoeb,p, = r—q—E(e® = DAy, — E(e7* = DAp,, Adyeo Ap o
Nu~ NMp~ QUU N HUD\ 91)[1*[] QDDﬁjj(:F 0, Euyr ﬂ[ﬁy\éjiﬁ y‘j
Yol FE B AT, ep, RN S E R yp (NFE B A . HA&
SR L5 A1 CA TR . 5 CFSVSET £ I AH Ltk , SVHT
LR I oK 25 R Bl A0 Bk R, o AR HE 3 3l R X Bk BR

CERINE A IRy $ii e
FE RS podE I EE R, B kR T Bk 43 B SVCT AR
R E N
dS—‘S:’ = adr + VV,(pdWy, + [T - p2dWy,)+
(esv = 1)dNy, + (7 — 1)dNp,
dV, = k(& - V)dt + @ VV,dWy,+
Svey, ANy, +6pep,dANp,
H, g=r—g-E@E» -1y —E@€ ™ - 1)p; Ny, Np,
A1 Poisson 1 2, Ny, B9 38 & R Ay, Np 558 N Aps ey,
Hlep, 4> 5 SVHI BERIAH ], RS 8& L 50T
SCHIE . SVCI Al 5 CFSVSET A58 A 3 % X 5| 78 T
SR FR B BEE S TR], SVCT 5L RY A % 7 4 A% B Bk 2R
iR B A A 2 [ 22 9, CESVSET #5518 v W% 7= 41 %5 1Y) Bk
B B R — AR HL AR
AT 5T A L SR (%) B AR bR B 1R 25 T 7 Al
(SSE), & LN

@n

SSE =" (Cly, - CF )

=1

Hor, n g BEARARL, LAREARTE 5, T 55 1 W BURE

(22)
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% 1 TR A E VA I, Ky A 55 1 SV AURE A% 19 75 A
CO 5 A JTASURE A i 4580 5078 o 0 B 4
CE 505 LA VOB AS B SRS 5 0t . A e,
RGBS T 5, M0 A0 b DA /b (22) % v 352 22
o5 R E A

P R 9 SR A 45 6T A P B4 2 X 2%
(MAE)., - 5 4 X 5 2 (MRE) 5 J5 415 2% (RMSE),
T X5 5

1 n
MAE =~ Z oy —C8 & (23)
I=1

BT T P f B8 A M 5CR, AS IF 5 8 R (23)
2 (24) A (25) 20 AR R AT 37 A% 1) T
RE 1, LA KON AL I 55 I8 50 3 B 4005 A 15T e

4 LEERDH
41 BRSHEREURENNMBHNLSHRUNER
A A 5% F A T8 = B89 R A% B0 4 B0 % 3 A4
R S B0 AT R, LA TR A A o 2 R b ST R AT
% 45 W) 45 Y CESVSET 8 %I | SVHI # 7 fi SVCT 4
RUTE P ASAS [R)REAS B 30 1) S 5007 B RS i 25 2R, 3 /M4
R o o35 S 1 H 400 - 1, W 1 UE SOETF # 4% 5 3k 30
R 27 AV AF7E 5 0 R 1) A8 Ak 56 FR, BRI 7E KT FF 200

n M R
AM%%ZE%%ﬁﬁ Q4) iR TR, | E SOETE f9 3 5 3% e, 4 3k 3 %
s S0 A A T e, B D S ) 1 0 B R
RMSE = J% n (o~ CF ) (25) S5OV yiDjtT%], F B | iIF 50ETF T Bk iy F 24 i
=1 FERT LBk 726 EE . 78 CFSVSET £ A Hl SVCJ 4
RAITHEENSHERELSR
Table 4 Calibration Results of Parameters for Three Models
CFSVSEJ <% SVHJ A=A SVCJ il
2% 2015 4F 2019 4F ¥ 2015 4F 2019 4F 2% 2015 4F 2019 4F
T4 TRRAE TR TRRAE TR TRRAE
P -0.924 -0.863 o -0.890 -0.849 o -0.905 -0.733
£ 0.119 0.013 £ 0.105 0.014 £ 0.099 0.011
9 0.527 0.134 9 0.707 0.279 9 0.442 0.091
K 2213 1.387 K 4336 5.125 K 1.891 1.792
YU 15.053 14.583 YU 14.686 14.231 YU 16.539 17.211
YD 10.190 9.534 YD 11.443 9.300 YD 10.294 12.131
Vo 0.101 0.016 Vo 0.089 0.014 Vo 0.084 0.010
sy 0.126 0.089 Ay 0o 0.519 0.238 sy 0.454 0.487
5p 0.204 0.178 AD,co 0.543 0.277 op 0.561 0.507
Ao 0.119 0.096 Ay 0.137 0.079 Ay 0.619 0.526
Apo 0.278 0.192 Apo 0.271 0.149 Ap 0.725 0.600
nuy 3.934 5.642 n 4701 4.655
D 4.686 4.521 D 5.174 4,754
fuu 4257 3.063 by 3.851 3.164
8up 1.781 1.407 bup 1.920 1.174
6pu 1.905 1.246 6pu 1.872 1.285
6pp 3.944 3.130 6pp 3.856 2.449
ay 0.155 0.078
ap 0.193 0.129
by 1.088 0.779
bp 1.197 0.716
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EQEP,%k?i—Z,%%%LiE SOETF {4t o A [al Jr 1 £
Bk BR X U sh A A X BRSE mR, T Bk X UE 3h R Y 7 1
SR 3 T kO U B0 R ST Y R

i CESVSEJ % %1 F1 SVHI A5 %1 ey 4% 2% Bk BR i 34
B R ECT N, gy K T Oup, Opp K T Opy, FEAXTF L IE
SOETF AU A%, JGie 2 b Bkas 2 F Bk, [ 3. i 3 46 o
TR ARNF o 535, 0uu KT Opy, Opp KT 0up, B E
24 |- E S0ETF #r 4% & /& F Bk F ARt 2 )5 3 m F
PR & A Bk R A & R Bk 2R 24 L IF SOETF
A% % A T Bk, 2 S R T R & A R Bk
HA W AR BB . X Ul B AIE SOETF (1) 4 4%
AALHE BRBR b A7 76 A, TEBRER Oy 1) b A7 7E —
FER BN, B E B RE T PR,

£ CFSVSEI £ 8 1 | by K T by, W] [ UiE S0ETF
e By R F A R R D B R A 8 R P A Sl X AR
SR, I B R Bk R B A0 52 5 T Xk B Bk R R Y
2R, B4 1 3E SOETF B 3l 3R 18 KA, 4 A% & A48 T Bk
HIHE R E T ks & BBk R . ap K Fay, W
[ AIE SOETF 4 4% 1 Wk 14 5 ik 5 B K b Bk i) 2 ik i
Ji, BEVRE Y OR % 58 Bk B R LA K Dk 3h T Bk K o
BE B B, 1 UE SOETF M A% & 4 T BkR R = F
KA B SVHI BLR i Ap K T Ay, SVC]
BRI A KT A th S e 13X — 4

S, [IE SOETF M 4% 1 Bk BR A7 72 B R BURAAE,
FLE 8 3 5 Bk BR 2 18] 47 72 3 X Bk i 38 SRR VE
T Bk T U B R A R T Bk, U sh T Bk B
A4 5 W) K T %k b Bk 5RO TRD L o
e 5 Al X Bk 58 X AE B A7 A UE SOETF 4%
WAL B RE, I H X S HRM Rk, B
W, YR K R BeRt, — 5 1, 46 1 e

T, B i B IR e R B 2 3 R 5 — O T, 38 LR
(SR R RS SN [ o - e 8 1 o
SO 1 Bk R R B HE— 25 3G K, DA A AN B A 5
Ykgk kR LBk N Bk, T AR BRI AR AR, I
T Bk R R I 0 R O T Bk R R R 0 o
PRI 7 T Sk 1 — BB TR0 D9 B f s 0T Bk g O R
25 MBI T Bk S5 i ) S AR X AR S R
FH #E— 2 38 K A0 09 Bk B, A 208 B R 2R
SHEOB T

3545 3 AR AE T SRR R I N RN A%
P06 11 S 35 4 % 1% 2 L ST S5 X R 25 N O AR IR 22,
TG it & M 7 s HH I8 2 3E B R i B, CFSVSED 455 A $i)
A 1B B S 2 o xR 25 | S YA R 25 Fn d 7
MR 2 A 3 AR b ¥ i/, RS SVHI B AL
SVCJ 5 AU H., CFSVSED 8% A 75 8L & W AU 4% 1= %
MEAF . HARE, 78K B, CFSVSET 52 #L 78 ) &
AU M L AR X S T I, S 2 4 3R 22 L SVHD
A /D 26.667%. Lt SVCT 55 #4 /1> 15.385%, F- 44 A X
1R 22t SVHI AR K /1 10.791% .t SVCT AR Hl /1> 7.7949,
Y5 M iR 22t SVHD 5 AL > 30%. Eb SVCI R #Y /b
8.696%:; Tr 3F B 9 11 1] , CFSVSEJ K5 7 14 #l & 2¢ #LAK
IH [t SVHI 46 8 41 B 5 SVCT K B AH L 22 5 R K .
KL, CFSVSET AR B b il PR A 556 1 185 78U B 38 47
b 2 1 B ¢ 99 [v) 00 A A A A5 Ak, LA IR B 5 5 )
B B R 55 T HoAb B B AL, B gk, CFSVSET %
RUEWIRUE i T B RAF iz M.

AW 5T 7 5% 3 A B AL RE AR A1 1 1A A A T g
F1o 36 45 3 AR AR 5 A BE AR B 3 9 30 H A
TR ) - 35 2 %R 22 | - B A R R 22 AN AR R 2
TC 18 A B ¢ i 19 38 J2 A B ¢ B 31, CFSVSET A5 A 1

RSITRBLSHEIRE
Table S Average Fitting Errors under Three Models

CFSVSEJ #&! SVHI A7 SVCIHERY
IRZETRIR
20154 F2P4E 20194 F24FE 20154F F2B4F 2019 4F F4E 20154 F24FE 2019 4F T 2f4F
St Rt 0.011 0.013 0.015 0.014 0.013 0.013
SERIAART R % 9.772 9.698 10.954 10.771 10.598 9.854
W2z 0.021 0.019 0.030 0.020 0.023 0.020
R63IMTERMMAEINRE
Table 6 Average Prediction Errors under Three Models
CFSVSEJ#i! SVHJ #i % SVCTAEAY
IRZEFRR
20154FF24E 20194F F4E  20154F FP4E 20194 F4E 20154 F4F 201948 T 4R
SR A X R 2 0.013 0.013 0.016 0.014 0.014 0.014
SRR R 2 /% 11.485 9.551 12.261 10.826 11.736 10.658
W R iR2E 0.021 0.020 0.029 0.021 0.023 0.021
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U 1% S ) 268 X 15 2 | ST B A X 1R 25 R0 3 O AR R 25 A
3 AR v 34 /N, 2 I CFSVSET B 71 7E 1 AU A A% 31
Wb e H Al P AN A R e B b . BLURE, 7E B
), CFSVSEJ A5 78 T i i) SF- 33 48 X 1% 25 bb SVHI AR 1Y
b 18.750%., Lt SVCI 4% #l /> 7.143%, 34 J5 MR % 22 b
SVHI £ %4 /1> 27.586%. H. SVCI 1% #l /b 8.696%, {H 1E
S AR R 25 1 P SRR X OR B A AR I g 0 ]
CFSVSEJ £ 74 1 il (1) ~F- 34 A0 X 13 2% b SVHY 488 2 />
11.777%. kb SVCI #5 1 /b> 10.387%, {H 78 - ¥ 4 %if i
MR R ZE LR FAAET AR . S E, CF-
SVSEJ B 1 Lt SVHI 51 2 Fll SVC #5747 B 5% 1) 1 AL
#5150 8

&7 M2 8 43 Fl 45 th 3 AN BUAE PR AN A A B I Y
AN T 1 HR 26 0 2] 3 B ] B AT A0 A% 750000 149 °F- 357 26
X 15 25 F0 T B A R 22 KF . 5 R A ARG L, 52
{8 T T (8 1A A A 19 SF 2 4 6 T 5% 22 5 R,
21RO TR = S N Nt - - 1 B e e B T A
T 60 K 5K T 180 K (14 11 AL 114 F- 245 48 5% T 00 15 25 e
I, HBVIH I E) KT 180 K A 3 AN (74 51 X5 AH X 151 0 3%
Z R FE A/ o T8 BRI ], 01 AL 2 9] s ] 4, A A
T (4 ST X R R R 22 A A BN, (H AR AR B AN
AR — M. B WIS [E] 78 60 K 2 180 K 1Y 55 {H 8§
S 1A A1 T 389 4 o TN AR 2 B K, AR A K 2B
B0 2 B K F 180 K (W K 5 1 AL (1) - 34 & X 35130
W2 A/, BT 1] E 180 K LA b B S {E A Y S 35

AH X 900 35 22 /0N, B ) 2E 60 SR DL N 1Y M {6 9
LR S 2 HR 0 T R 22 B

XF L 3 ARV AT L, BR TR AR B0 ) SVCT AR
YT 5 (E 0T A A B - 35 4 3R 25 N, HoAR
LR, AR SR X T IA L S {H i S R B AL, CFSV-
SEJ 5% A1 7E W ¢ 1 A B ¢ 199 [ B4 35 00 2 B B At
B RER T  N B a] &, 7 e A, st
F 2 B 8 ) /N F 120 K 89 B3 AL, CFSVSET 5 B Al
SVCT 5% A1 78 i I 2 B - 22 5 A K, {234t SVHT #
AU ) T 2 B A5 %o E B 1R] R 120 K 0 AR,
CFSVSEJ £ 78 114 1 I ¢ 30 e 47 o 7 JE I 9 A 1), %
T 2] W R 8] 72 60 K & 120 K (AL, SVCT A 1 () 57
A 2 o T 5% 22 AP 259 40 X6 T 3R 25 35 00 N R
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Table 7 Average Absolute Prediction Errors for the Sub-samples under Three Models
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Table 8 Average Relative Prediction Errors for the Sub-samples under Three Models
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Option Pricing with Cross-feedback between
Self-exciting Jumps and Stochastic Volatility

PAN Dongtao, MA Yong
College of Finance and Statistics, Hunan University, Changsha 410006, China

Abstract: Modeling the asset price reasonably is always one of the core aspects of option pricing, and volatility and jumps are
important factors in asset price models to be taken into account. The existing empirical studies show that the asset prices exhib-
it the pattern of jump clustering, which is especially evident during the financial crisis. Besides, there are jumps in the volatil-
ity of asset prices, and asymmetric cross-feedback between the volatility and jumps of asset prices. Therefore, it would be help-
ful for improving the option pricing performance and estimating the implied volatility more accurately to incorporate the above
characteristics into option pricing models.

To illustrate the jump clustering, volatility jump and the asymmetric cross-feedback between jumps and volatility, this
study first proposes a model with cross-feedback between self-exciting jumps and stochastic volatility for option pricing under
the framework of affine jump-diffusion, and derives the semi-analytical expression for European option prices by using risk-
neutral pricing theory, generalized Fourier transform and conditional characteristic function. Then, this study uses Shanghai
SOETF data to calibrate the model, and by comparison examines the fitting and prediction abilities of the proposed model in op-
tion prices and implied volatility.

The empirical results indicate that the prices of Shanghai SOETF are negatively correlated with the volatility, which means
that there are leverage effect and negative volatility feedback effect in Shanghai SOETF prices. In addition, the prices of Shang-
hai SOETF exhibit the behavior of upward jump clustering and downward jump clustering. There is also an asymmetric cross-
feedback phenomenon between the volatility and jumps: downward jumps have a greater effect on volatility than upward
jumps, and volatility affects downward jumps more significantly. This feature can well demonstrate the price collapses during
the stock market crash. Besides, compared with two benchmark models, the proposed model with cross-feedback between self-
exciting jumps and stochastic volatility has better fitting and prediction abilities for option prices and implied volatility, wheth-
er during the period of stock market crash or the period of market stabilization.

The study extends the theoretical option pricing models, and provides evidence for jump clustering and asymmetrical
cross-feedback between jumps and volatility in Shanghai SOETF. The study confirms the rationality and importance of incor-
porating jump clustering and asymmetrical cross-feedback between jumps and volatility into asset price models by comparing
the performance of fitting and forecasting option prices and implied volatility under different models, and it also provides prac-
tical guidance for investors to value the options reasonably and implement effective risk hedging strategies.

Keywords: Shanghai SOETF; option pricing; jump clustering; stochastic volatility; cross-feedback
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