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2 FVBRUE 2 B K W 2l B 5 v 5 G s R it DXl B2 A 70 WAC 5 30 P 971 S5 IR/ M 5 WA 88 R AR R T 3, R 4%
T HE AN SE ) T W 2 7 91 LA Wb 3 i AR R e

I, i ADF J5 o B A T P AR AR 30, 25 R a3k 2 PR . 428 55 T a5 SR B 7 1% 5% F11 10%
() S AP B35/l FYE, PRIGA S & Wi e S5 81 P AR

K2 BXSHMNEZEFS ADF RIELE

8 a2 il R B L
ADF %1t & -24.9162 -36.5510 ~27.5634 -31.8065 -18.1495 -29.8983
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S H AR it A
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M 0.1012 0.0415 0.1464 0.0422 0.2075 0.0604
K 0.7485 0.0859 0.7712 0.0817 0.8919 0.0805
0 3.1090 0.0830 3.2050 0.0833 2.9660 0.0850
A 0.2241 0.0138 0.2628 0.0152 0.4514 0.0179
p -0.6015 0.0125 -0.5902 0.0149 -0.6377 0.0116
Py -0.0118 0.4935 -0.0375 0.4991 -0.0390 0.4902
M, 3.3560 0.4347 3.6320 0.4531 3.6550 0.4555
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g, 1.3720 0.0477 1.4060 0.0542 1.3020 0.0412
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S R # I e
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K -0.0405 0.0052 0.7929 0.0946 0.8026 0.0781
0 4.9080 0.0805 3.1520 0.0939 2.8010 0.0910
A 0.1028 0.0107 0.3892 0.0165 0.3498 0.0198
p -0.0018 0.0020 0.5607 0.0176 0.6526 0.0105
Py -0.0692 0.4954 0.0036 0.4970 0.0098 0.4992
M, 3.2650 0.3961 3.8990 0.4721 3.3070 0.4405
M, -0.6072 0.6183 -0.0099 0.4426 0.1188 0.3335
o, 10.5700 2.9410 1.4660 0.0617 1.2570 0.0391
o, 7.8470 0.6193 9.7130 0.3616 5.8880 0.2430
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M KA DI LT R B ER 244 YR 286 TR (451 I 154 YK 406 UK 344 WK, Beikfas il Zs & A 5 BEER A
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( =) BRERY B 5 47
A1) [ (12) 20 BRER D™ o B2 A0 A P F BRI , 2 4 A28 5 51K T4

F4 6N HIAEEHIBRER Y BL0R

i W W IDI Lk = W47 JDI Lk W DL w4 A IDI| W 7X T 3 JD1
12 0.0814 123 0.0439 1234 0.0046 12345 0.0037 123456 0.0009
13 0.1134 124 0.0082 1235 0.0201 12346 0.0009
14 0.0302 125 0.0329 1236 0.0183 12356 0.0091
15 0.0906 126 0.0274 1245 0.0055 12456 0.0027
16 0.0778 134 0.0156 1246 0.0027 13456 0.0037

135 0.0531 1256 0.0128
136 0.0494 1345 0.0101
145 0.0146 1346 0.0064
146 0.0110 1356 0.0220
156 0.0329 1456 0.0055
23 0.1208 234 0.0156 2345 0.0091 23456 0.0018
24 0.0320 235 0.0522 2346 0.0037
25 0.1016 236 0.0412 2356 0.0229
26 0.0778 245 0.0192 2456 0.0073
246 0.0101
256 0.0403
34 0.0549 345 0.0265 3456 0.0073
35 0.1702 346 0.0210
36 0.1464 356 0.0668
45 0.0622 456 0.0229
46 0.0503
56 0.1391
E A ERTHATRTAIE 12345600 REE, Ll M RE RINF#d, TR,

R AP B T R BT [ A AR BRER T A R A T A LU, BTSSR, M AN RN R] A4 Bk Bk
PHORE R, IAF] 0.170 2, 38R M-S I A0 B 5 A B ERT T o5 BB e il iR s . =T 3
LM ERYIRA I e A SRR HOE R R, 1551 0.066 8, Wi = AN A [R]Bk R A T R HL A TR A — 3K
Yo B EPUHE OO, B H S AR BRA T 5 I RINFIIEIE T 7 S Y A R BR ™ ORI ik
R PUA TS BB R B A . IO T BARAE ST B N ERINFNIAE T 3 ] B BR A o B fe
e (RO SL R BRER A T o B /b, SR B T S BR Sh AR BRI LR A (., 7XTiT3% DI 46 T
o ]tk 4 Bl T 32 100 3 R B BR A HICHR B2, SRR 1 UL R B ER, 5 BE A 0.000 9, BRER S HICom B2 55 .

x5 AR EM R ABERY B R

Wi W CIDP il =73 CJDP 3 19 7 3% CJDP 37 # 1 4% CJDP 3 AT 4% CJDP
31 0.5082 135 0.2377 2134 0.1967 12356 0.0410 412356 0.0065
36 0.4651 136 0.2213 1356 0.0984 21356 0.0350 123456 0.0041
32 0.4615 635 0.2122 1235 0.0902 61235 0.0291 213456 0.0035
35 0.4581 235 0.1993 2356 0.0874 41235 0.0260 612345 0.0029
56 0.4419 123 0.1967 1236 0.0820 41356 0.0260 512346 0.0025
54 0.4416 435 0.1883 2135 0.0769 42356 0.0260 312456 0.0022

ERTAGTE BT RTRERKN T, EAR TR THhKELF M B LN T,

26



2019 531 £ 2 1 Ld it % =im

A B BRARE % 1T DA BV IR BRERAE AR Rl T S R 2R i AT REME . PR TR I, AR ST s S5 (R ER Y HiiE 232
A6 KIS, M2 S Al Wi T, M BRERS B A TRERAIL ST, =His F, JL s Bk s 251k
FNARIIE B ER Y vT et e s . UTH T, BT mBkERAS B 78 2 47 0.196 7 MRS RIb 5 )
WA R ETT G L RBEER . HTE LT, AUt B 0 GRS i S5 - B R B R e i . /STl
TR T T R BRER AR B A R A AT S AL R, KHET 5 1 2 A B B HBOME 3 e v, X 5 gk
SR ERE K a3, BRSBTS M BRERA T 5 e HAth 717 37 1] B BR 1 mT RE ek B /N, Bk BRAR B
FETT R B = A 3L 15 1642

(M) POT =B S# kit

HE N VaR Z TS A& I BP9 IF S VaR, HRIE SVCI BS54 28008 145 St 3 br vl
ER2ZEFH) {Z), 1} L iELE POT SRV EUSRAG T 00 7 Al i1 GPD 43 A B IR S5k € I E S8 B . A&
SCHIF R3.4.1 (9 EVIR A2 61X B 45 o & A0 Hill 23 A0 B v o S REAT SR B &% GPD 234 5
AR R 6 iR,

®6 GPDHHEHSHMEITERSEHS VaR HHEE

dex L& ST K& FI # 4k

u 1.38 2.98 2.84 0.63 1.56 1.66
I3 0.1336 0.4551 0.1063 0.8332 -0.0958 0.1423
B 4.0330 2.3665 3.3797 2.4854 5.4575 2.5222
VaR(95%) 6.8343 5.3452 7.5501 2.6739 8.8075 5.2947
VaR(99% ) 15.3731 13.5102 14.3622 16.8677 15.9074 10.7953

EHEFRHEEAKE,

B2 73525 i T AT 5% 22 7 51 GPD Ul 9 A 1] (2 L) B (L) R DK T8 (72
) VLR EITE (A ) o il 2 AT UK B, i 23 A3 115 0 (6 B 18] B A [ 8 Lk A 3R [l 7P 1B J s
T SRR A LA DX A, 20 A 6 B e B BT RS — Bl 3 A RCR B, B2 450 T AR R (E
KT ESE GRS ECEA, 2 w = 1.38 B, SEORIFRE IR TR B E U & 31

[RIAE XAt 5 ST T R 2 B R B , 2R THIIR ORI 280t BR TR IR, A PR 2 TG 3

Probability Plot Quantile Plot

2
] Ches
53 5 2o
£+ ] ER- £ HHHM %
g =
. g EN:MMMHHH
<D._l T T T T T M S T T T T T 2 T T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 5 10 15 20 25 0.0 05 1.0 1.5 20 25 3.0
Empirical Model Threshold
Return Level Plot Density Plot ©
2 ] 0‘*
22_{2 ﬁj%ﬁ;\ = *HH
e
L o a3 |
:?4) o < g—
le01  1et01  1e+03 S0 10 20 30 40 5 0s 10 15 Jo 25 3
c-
Return period(years) X 0.0 05 1.0 Thrle'sshold 20 25 3.0

2 deEWER GPD SIS HTE

WG GPD A KIS BAR T L5 i S K (B, 78 95% BB AG KT, BRI I #2S VaR
155, AR B Bty ok 1) B RAR G IR B 8.807 5% , KT i Ak, A 2.673 9% , HEIF/KFHEE] 99%J5 , K

MRS VaR B s, ST AR IE R B T, i DX RS 5 1 A XU AR K, ik 54 22 A
27



& BT, T UE P E GRS BT AN & B ER Y BL R K KU T R

B—EURFAE

(F)Bh#& VaR BRI FIE 57

FEFRAS VaR THEAE A [ d# i SVCI-POT—-VaR BERVAT LU & P AN i s B K I, 8 TR
AL R M, AR SCR T Kupiee RIBUBURAITE' 4555 H SCBRI R KT 24 H 8125 VaR (EE Z0ie 8 —k

KWK, w1 T VaR AUER—& B AR R o ik, U SRR R g R IR 7,

x7 IE Vak HEHKI

T H Jbx T Il RE gl #
LR &1t & 0.4946 0.0836 0.0139 0.1095 0.2622 0.3473
95% & 1z X F Pvalue 0.4819 0.7725 0.9060 0.7407 0.6086 0.5556
% Tk H 60 57 54 57 51 59
LR & it & 0.0893 0.0911 0.0948 2.6763 1.6358 0.3695
9% & 1z X F Pvalue 0.7651 0.7628 0.7582 0.1019 0.2009 0.5433
% Wk # 10 10 12 6 7 13
RMSE 14.6265 12.3425 15.9543 8.5885 18.4633 10.8683
MAE 13.3145 10.4823 14.0115 6.0363 16.6020 9.6053
50
60
40i 30+
20
10
5% Ofporpbb ety = -
33 _pq P Mg i+ .10 f
40 |
) 601' 30
-80 -
0 100 200 300 400 500 600 700 800 900 1000 500 100 200 300 400 500 600 700 800 900 1000
Jbxt i
60 150
40 100
20 " 50 |
= pi L anll |
-20 -50 |
-40 -100
60 -150

0 100 200 300 400 500 600 700 800 900 1000
TN

0 100 200 300 400 500 600 700 800 900 1000

R

100 200 300 400 500 600 700 800 900 1000
1k

0 100 200 300 400 500 600 700 800 900 1000 Y0
wII
— R ER

B3 95%EBEKETENE Vak SRR FIITLE

VaR

2 7 vl 7E 95% B A5 /K F 1Y Kupiec K560 6 325 BF LR GeiHE Y p (HXY KT 0.05, 46 4ok 7l
B RCEABRE , 22 B 2% b Bk R AT M Y SVCI-POT—VaR #5505 8 [ i 4 Tl 37 e 25 25 XL T B e 25 B
99% EAG/KE T ,p (HKTF 0.01, LR it OR A7 T332 X 38, WAL E i K 56 K] 3 SRR T 95% B {5 /K T 3

28



2019 531 £ 2 1 Ld it % =im

A VaR 525 FFH %, 7T L& B SVCI-POT-VaR A5 51 G 85 4 5000 5 v B 5k 4 il i 3 1) RUB: 11 11, 24
kst B AR AL SRR IR AT BE T 4l P I MR A T8

M. it

ASCLAA 6 AR HEAN S 55 BT 1 73 X BOICGER FFP90 R WFFE R R R SVCT AUl M £ 1Y)
BRERAEAZ 1, TS Bk ER Y ﬂﬂ@ﬁﬂ“ FEXFas A BRER B G A HE T SVCI-POT—VaR AL, 5545 ik 4 il 717 37 1 2
ASBRERIXS AN, 15 240 25

L. Eljlﬁif%/i\ﬁaﬁﬁi%ﬂﬁq&ﬁ%&m% THOR AFE W] BRI BRER IR, O B A5 T 9 Z A ARk ER Y BN, ik
R — AT — T E R R

2.7 JHANERIIN T 47 ) R BR ™ HACo: 88 S vy | R BRI R A 4 IR ik 4 il i 3 v o R L9, 1EL 6 A>T 3 f4 1EK 8
MRS  BERBERY SR A 2

3. KT P BRAR AR B 1) AU T 37 1 O ABE R e ey, T SR S Wk i 22, 4 HH BRAS 4 ) BB 9 2 el XL
FAFm;, Kt G dcf ol B85 | E 4 FE A G Bl T 7 sl

4. 167% RS I S AR R BRI , SVCI -POT—VaR AL Rk 4 i 17 4 HLA R 400 IRUS I 35

H1IE , o B < B AE 5 9 25 38 RN T g T S A B MR RA 7 D B L™ BRI, 9 5 i XL 2478 5 |
AR BRI R 7 oA B 22 IR RIS, 30 3 R e A ¥ 10 W LA By i A R TR Xk A4 446 I8 807 A 8 XU 7K P 47
0, LB e e [ 2 — ik Bl T AR S A O AT

SE

[1]REBOREDO J C. Volatility spillovers between the oil market and the European Union carbon emission market[J]. Economic
Modelling, 2014, 36:229-234.

[2]BALCILAR M, DEMIRER R, HAMMOUDEH S, et al. Risk spillovers across the energy and carbon markets and hedging strategies
for carbon risk[ J]. Energy Economics,2016,54:159-172.

[3]BYUN S J, CHO H. Forecasting carbon futures volatility using GARCH models with energy volatilities [ J ]. Energy Economics,
2013,40:207-221.

[4]CHEVALLIER J. Variance risk—premia in CO, markets[ J].Economic Modelling, 2013 ,31:598-605.

[5]SANIN M E, VIOLANTE F, MANSANET - BATALLER M. Understanding volatility dynamics in the EU—-ETS market[ J ]. Energy
Policy,2015,82:321-331.

[6]KIM J,PARK Y J,RYU D.Stochastic volatility of the futures prices of emission allowances: A Bayesian approach[ J ].Physica A
Statistical Mechanics and its Applications, 2017 ,465 ;714-724.

[7]ZHANG Y J,SUN Y F.The dynamic volatility spillover between European carbon trading market and fossil energy market[ J].Journal
of Cleaner Production,2016,112:2654-2663.

[8]FECE: Al 258, 45 rp E kT Sk ahits th AU B R [ ] LA B - %R 5 5% ,2016,26(12) 163-69.

[9]WANG Y,GUO Z.The dynamic spillover between carbon and energy markets:New evidence[ J].Energy 20181492433,

[10]#hE. HH ERTT 7S EU BTN AS I sl s AU F o8 [ 1] Tl R 405 ,2018(3) :97-105.

[11]5KJ2, % K 3K BT Copula BRI ARA TR A b T 3 KU 8 5 B [ )] b A IR ,2015,23(4) :61-69.

[ 12T, VIR AR TR, EPElLﬁﬁ&éﬁ&hx%ﬁ%&?ﬁ%ﬂﬁﬁﬁﬁﬁ[] 1RDURZEZER (P2 B2 0R) ,2015,68(2) :86-93.

[13]ERE, A, ERRNS. dE k4w XS =T 1] 4 mitis,2016(9) :57-68.

[14]Iﬂ$ﬁ% FRFH. ?izlill_irkﬁij%%ﬁm?c%m%%ﬂ%ﬁﬁ%[ 1. BEIRIT & 51114%,2017,33(2) :188~193.
JES

[15 AR E SR T )

FF 7N I6 VAR-GARCH-BEKK #5881 54 25 R 28 23 i [ 1] B IUR
29



& BT, T UE P E GRS BT AN & B ER Y BL R K KU T R

FEEAR (P 2R ,2016,69(6) :57-67.

[ 16 DUFFIE D, PAN J, SINGLETON K. Transform analysis and asset pricing for affine jump-—diffusions [ J ] . Econometrica, 2000, 68
(6) :1343-1376.

[ 17]ERAKER B,JOHANNES M,POLSON N.The impact of jumps in volatility and returns[ J].The Journal of Finance,2003,58(3) :
1269-1300.

[ 18 ]IGNATIEVA K,RODRIGUES P,SEEGER N.Stochastic volatility and jumps: Exponentially affine yes or no? An empirical analysis
of S&P500 dynamics| J].Social Science Electronic Publishing,2009.

[19] QIR , 278 D s UE I T AW o i KR 5 8 3lia 1L OC R BIFSRE
21 (8] 1) :334-340.

[20] F & B, XIHT R, 55 UM WP ECAC B RE 1 SRS SRR X So SR [ J ] P EA R - %R 5 35% 2018,
28(4) ;:55-67.

FT MCMC Bk AY SVC) BRI ] ], =4 BERL 2 2013,

[21]MCNEIL A J,FREY R.Estimation of tail-related risk measures for heteroscedastic financial time series: an extreme value approach
[J].Journal of Empirical Finance,2000,7(3) :271-300.

[22] & XIH R, R, 5 ALk Al IPO Fra B AME T E EH S ESTIRE S 2o E &L )] B F & #ITie, 2018,
21(3) :103-115.

[23] KUPIEC P.Techniques for verifying the accuracy of risk measurement models| J].Social Science Electronic Publishing, 1995, 3
(2) :73-84.

Effect and Risk of Price Jump Diffusion in China Carbon Financial Market

ZHAO Xin, DING Beide
(School of Economics, Ocean University of China, Qingdao 266100, China)

Abstract; An in —depth study of the jump —diffusion effect of China carbon financial market price and the
measurement of dynamic extreme jump risk can provide an empirical support for establishing a unified national
carbon financial market. With the transaction price of six representative carbon financial markets in China as the
research object and by adopting the SVC] Model Based on MCMC, this paper estimates the jump probability and
jump amplitude of China carbon financial market price, studies the characteristics of jump diffusion effect by jump
diffusion intensity and conditional jump diffusion probability, and then combined with extreme value theory,
establishes the SVCJ-POT-VaR model to measure the dynamic extreme jump risk of China carbon financial market.
The results show that the jump characteristics of China carbon financial market are obvious, there is a jump—diffusion
effect among the markets, and no stable carbon financial market has formed; Guangzhou and Shenzhen markets have
higher jump diffusion intensity, which is the most active in the national carbon financial market, but the jump
diffusion intensity of the whole market is at a low level; Tianjin market has the highest probability of transmitting its
jump information to other markets with the worst market stability, and when there are uncontrollable policy
adjustments or risk events, Tianjin market is most likely to cause fluctuations in the national carbon financial market;
and that when considering the extreme jump behavior of yield volatility, the SVCJ-POT-VaR model has a good risk
estimation ability for China carbon financial market.

Key words : carbon financial market; jump diffusion; SVCJ-POT-VaR model; extreme jump risk
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