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Abstract

As the world’s largest carbon emitter, China accounts for about a quarter of the world’s total annual
CO: emissions, and is also the world’s largest CDM (Clean Development Mechanism) market, attract-
ing world attention and investment. Therefore, it is very important to analyze the risk of carbon
financial market, and this paper first calculates the market risk of carbon finance through the VaR-
GARCH model, and then establishes a VAR (vector autoregression) model to study whether coal,
crude oil, euro exchange rates and Shanghai Composite Index have an impact on the risk of China’s
carbon financial market and analyze the degree of its impact. The empirical results show that the
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risk of China’s carbon financial market fluctuates greatly and is greatly affected by itself; in addition,
the energy market also has a greater impact on the risk of the carbon financial market. The sugges-
tions of this paper are: to build a sound risk prevention and control system for the carbon finance
market, promote the innovation of carbon finance products, and strengthen the prediction of en-
ergy supply emergencies.
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Figure 1. The development process of China’s carbon trading market
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Figure 2. The trading volume of the eight major carbon exchanges from 2013 to 2022
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Figure 3. Logarithmic rate of return on carbon trading prices
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Table 1. Basic statistical characteristics of carbon trading price yield
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Table 2. Regression results

F 2. EYFER
ZH Coefficient Std.Error Z-Statistic Prob
C1 —0.0006 0.0012 —0.5306 0.5957
Cz —0.5408 0.0233 —23.1729™" 0.0000
(0] 0.0002 5.94E-05 3.2028™" 0.0014
a 0.1518 0.0295 5.1554™" 0.0000
B 0.7874 0.039%4 19.9637™ 0.0000
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KRW e 7 REEACE N 1%k, 2R EEN: g R ERIN—RE, EHN0.7874, B
Z it 3.2028, P {H N 0.0014, xR EEE T BTN 1%, 45582 8E M.

B 2 AT DAEALA I 7 B RaA S ok

r, =—0.0006 —0.5408r, , (7
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K%, YW ARCH Jif1 GARCH Wigh AR &I, X RW] TEREMAC 5 i B B . %
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o, BhJEFARIEARRT VaR (AR, BIsR(2), 7E Eviews H 5 HAH B (5K F T VaR:

Table 3. VaR at different confidence levels

3. TEEFKFETH VaR

BfEKT B/ME BOKME RE
90% 0.9923 4.2220 1367
95% 1.3250 5.6373 1367
99% 2.0023 8.5191 1367

YE: RS R RETRA Z Bt TTRORAE 1% E KT AT RE .
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Figure 4. VaR at different confidence levels
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) — NIRRT i e Rl T S R OS2 s A E PR R e ST IR R, 2 2 1 32 2R T
IR, WOTIC R R PRt e al, HEmnaE AT, et 13 E Bl ), Rk
ARG BRTTIE AT M A 2R s _EAEFEAGE (B IREIESR A8 5 i e AR 58 Pl b vl ) A (A BB S AR
NFEAR TS 43R5 B REAEIR KRR BRI _EAE i (R i S KA R ke %y, 1 e i s e 3
IR <R T 2 AR A L, BRI AR SR B A Dy — AN S B 3R 20 W X gk <k i 3 XU PO 2o

N

=
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5.2.1. BUEAE KRS
X <k T 3 XU e 5 S S R R AT FiR PR St Wik 4 TR

Table 4. Descriptive statistics for individual sequences

® 4. BOFHIRER ST

Ea TIE RRIA ¢ BNE /ME PRtz i 5 e & FEAE
VaR 2.5004 2.3804 5.6373 1.3250 0.6907 1.0908 4.5527 1367
OlL 58.2885 535000  110.3100  20.0000  21.2842 0.9586 3.2022 1367
COAL 11695030 1175.1700 2014.8400 763.9900  211.5586  0.4649 3.7275 1367
EURCNY  7.5826 7.6100 8.5756 6.4852 0.4511 -0.0285 2.7509 1367
SHZ 3016.4090 3078.1200 5166.3500 1991.2500  548.4532 0.4987 4.6549 1367

H# 4 AL, VaR (TERANME) FI3A(E N 2.5004, % KfH A 5.6373, H/IME N 1.3250, i ik E
Tl T 37 (1 RS A K /N AT BEAEIXAN X AT Y, Wil 229 0.6907, (HHUR, RN MBS BURR K,
%N 1.0908 >0, %4, WEE N 45527 >3, ZFFIARMIERS MG OIL (KPR JE I HL44%) 1)
{E>4 58.2885, ‘&ML T KERJFEHILIR NFE KT, brifE ek 21.2842, ALK, BB ENER, MmN
0.9586 KT 0, ZF441R, WEERN 3.2022 > 3, ZFHIAMMIES/34i; COAL (B /1IEFRE) MIIE N
1169.5030, Bt T B IERTAN— N EAIKT, britEZE 211.5586, (HEBCK, wHHBIIETSHARRE,
JE8 0.4649 > 0, ZFH A, WERER 3.7275 > 0, ZJTPHIARMIES34; EURCNY (BRIG ) FIAE A
7.5826, ‘& T KRG b N BT RS K, ARdEZEN 04511, HFCK, RITIZ MR IR AKFLE 1,
fiifE H—-0.0285 < 0, ZFHI i, WEFENy 2.7509 < 3, ZFHIANMMIES /M i; SHZ (LiFfsE) A
3016.4090, ‘& St 1 B i— DN FEAE I, bRk 548.4532, {HIR K, WEEHRCT LLiizh, WFEA 0.4987 >
0, ZFEFA N, &P 4.6549 >3, ZFFIAIRMIEZ /M .

5.2.2. ADF a4 ae

B VAR B (i 5 (8] )) IR AT 52 B A2 T A2, i AR E iR B AT HOo B Ak B 80T Ak
K. SR 5 Pos:

Table 5. Unit root test
5. BRI

ZH ADFRRR{H REKVIRAEQA%) BEARTIRFEG%) BEATIEFEL0%) PE Ak

InvVaR —48.0921 —2.5667 —1.9411 —1.6165 0.0001 Pz
InOIL —37.8405 —2.5667 —1.9411 —1.6165 0.0000 Pz
InNCOAL —35.9391 —2.5667 —1.9411 —1.6165 0.0000 -Ffz
INEURCNY  —36.2089 —2.5667 —1.9411 —1.6165 0.0000 P&
InNSHZ —35.0758 —2.5667 —1.9411 —1.6165 0.0000 -Ffa

% 5 A LLEH, InVaR [ ADF 5615 N—48.0921, InOIL ] ADF ¥ 5 {E ~—37.8405, InCOAL (1
ADF K568 4-135.9391, INEURCNY [] ADF £ 415 —36.2089, InSHZ (1] ADF &% {f »—35.0758, &
13558 T B E AN 1% A AR, BRI DL B3 5102 A .
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5.2.3. WEMHNTHE SRR EMRE

HR¥E FPE. AIC. SC. HQ FrdExs e it Jm B BUEAT I, 78 2 B 45 5RO R 2%, AR 45 R ik
PR B ECY 2 . Sl R A R AT RS E M, SRR AR E . H A A
—AE AR AR FRIEAR MBI BRI, IR R AR — A AR ARIG,  Wnl&] 5 Fos:

Inverse Roots of AR Characteristic Polynomial

1.5

1.0

0.5 |
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Figure 5. AR image of the VAR model

[#l 5. VAR #REH) AR [E]

1.0 1.5

MBS T ELE R, AR MREER R EIECEEAE T RALE, IXBIAR VaR 5 PN RE R B 2 2 (8] 2
FESZMAR, B EIRBRGRAREN), B SRR o

5.2.4. BE KL 534

N TR 2 B R REN AR G R, ASSCAE A K v i L e BdE A7 0 A, 49t 2% BRI R b e VaR Rk of

MNP, Rl 6 BT

Response of LNVAR to LNOIL Innovation
using Cholesky (d.f. adjusted) Factors
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Response of LNVAR to LNEURCNY Innovation Response of LNVAR to LNSHZ Innovation
using Cholesky (d f. adjusted) Factors using Cholesky (d.f. adjusted) Factors
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.006 _|
.008 |

.004 4
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-006

-.008 -.008

FE: P a SRRl T2 KU 52 2R PRI L BT A% AL A ph v AR K A 2 5 BT b A s B T b U 32 230
BARHCR A iy B K P R 1B ¢ SRR I XU 32 B WO A AR B R e i NP 1R A s
5y PR 52 B LAIE SR B8 A o ot D Ik o 2 4

Figure 6. Corresponding diagram of the pulse of each factor impacting VaR

6. HAMEFRAT VaR BYBKAHE R E

6 2B AT VaR Kk ], R s b o R e R R IR E B R T
SRS T b S, AR av by d BT — 40T

Wk a s, KPR ML BN bE A0S B Rl T b RS B30 7= AR AE Tl s, 7E 28 2 WA B iR m, B
JEIRE TR, R3S 4 WK PREOME, T WA A R DR B BB ) ik 2 AT T 37 LR b
Tty T2 MRk Eik— BURT AL, o (AR R T 7 U AR, T R DA R DR SR I L B A7 % R 8 38k T
RSB E B, (HR S kBN EJE, WG 2 BBiEA], RERmm A e R, Breml
SRR T B a f£5 9 WIZ SR mbZ SISl 0, IR DR B0 BT A7 A% 22 X gk < i i 37 XU
e 4R e O WIZc A, il T 2 DY A S0 R 2 b R K

B b B, B0 R B A B S R T 3 USRS IE IR, 2 R (S SO [ S A AE 2
FFESS 3 WHERI A B R AE, XU I Bh e T T E i el i X TR, X RN T
B ETHERES T R R, AR RENR T Bk e Rl Tl 3 th 2 52 3 R AF S, B R i 37 X
ks 222/ B b #2556 W12 5 HUZ AT ST 0, 1 W3 /0 AR B (e B < R i 37 AU (b T RFAE 6
WA, ZJR{EI LA .

Wik ¢ Fr,  WROTIE R A Rk e iy g KU ) ooy J L-P- AR IR RO, O LA TR, 7E5R 4 ik
FUIE A O MR, X B RRTC S N R T A% (9 BT 2 S BURR et iy 3 WU 1) BT, IR RUOAROEIE & -
THEWE NRDIZAE, REEETIARE NI —E MW@, WS semiiz KK LTy B o 25
8 12 5 BT 0, i B RRICIL AR i il 7 37 AU R b e 4 45 4 8 W1 e a2 R {EJLT-3H
AR

i d Fros,  BAESR B AR Bk Rl T XU B b R A — IR R U, R (EIT R BT
FE5E 3 WIARIE AR, XU LR RN — TG 2 S Rt i S TR, (ERrs: ka3
Bk etz K BT, X RO EIESRHCR TR T E R AR, TR G AR, ek
THES, @PFeiT R, RiESAEERE, Sl AR, BEmma koI, w2k
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BoEFrsk bk, X nTae B KT SRR, TR RS, eRiig ek k. Bl d 1R
5 5 WIZ R AUZHTICT 0, W] B UESR B A on B T3 KU I e e AR RRAE S A, phe R
[ & DO R 3R v A L

5.2.5. AEFER

ok 15 bR AN RE S R HE % AR AR BR Rl T 3 T A I B, RRERAORESE, EAEEAFHiEEAR, LR
X HHEAT T Z 0T

Table 6. ANOVA results
= 6. FEDWMER

period LnVaR InOIL InCOAL INEURCNY InSHZ
1 100.0000 0.0000 0.0000 0.0000 0.0000
2 99.8334 0.1017 0.0417 0.0084 0.0148
3 98.8704 0.1416 0.8937 0.0093 0.0850
4 98.4685 0.2745 1.0134 0.1521 0.0915
5 98.4214 0.2984 1.0343 0.1542 0.0916
6 98.4181 0.3005 1.0354 0.1544 0.0919
7 98.4117 0.3012 1.0407 0.1545 0.0919
8 98.4106 0.3013 1.0415 0.1547 0.0919
9 98.4104 0.3014 1.0416 0.1547 0.0919
10 98.4104 0.3014 1.0416 0.1547 0.0919

M6 ITESRILAURS5R: O B XS 3% B S sh Mok, Ho s m K 306 € 1 s iiRe 2
B, XA TR E R R T A R, ARG S HAL T B B S B, IR BATTE XA
SRS 5 TR R, TmIE AR IR 4. @ WH L2 G, 5 B i iy 37 AU (1438 3l
WA TR, HHL DTk AR A IR G 0 P T, TR % S DR 2] Bk < i 4 XU ) R R A
JERAEEIG K. © KRB BT A% AL IS B R 117 37 XU (KD R 42 55 O WA B e KA, 2 JR fE A i
I, B R PRI B B A% B DT B e ik 21 T 0.3014%: - 511 7 KRR B3 AR ik < it i 47 AU FRD 52D
FE55 O WIABIRME, ZJSfEAEIEM, WIS IR B TR FE i A R T 1.0416%;  BRTTIC A
IR AT B e i 7 37 RS (KD R R £ 55 8 SUTA BB RAEL, 2 JE (AN N, b A RR TG 36 1A D iR A e s
IBE| T 0.1547%; AEFEHCRAC BR B Rl T KU I RE AR SR 6 WA RIS ME, A A, i
FAEFEHO TR E e A ) T 0.0919%; PRIUE, AN DA SR R AR S e v BMIR A HEFP 2 Bh 7S
B> RIRIFMBLEE O > BOoTii®R > EiEREL.

5.3. SEIE/MEE

ARSI SN IT : 5—, FE BRI SR AR ARSI T iR e b iism s, 25
RERY, REBREMZ MR RFH LI 7R REN . BRI M THS5REY, as o
BB, B — @ Mt [, AFEEACE T VaR 2T AFK, AFREEKT T VaR
B BASACF REnTRE N, AR B KSR, R RRAE B AN R I 2 S BOUR SR 31 A B <8
RT3 B B RS R IG N, eAh, FRATTIETT LATE AN VaR Bl R B2, B iiem iim AR E, &
WA BAT IR NAZIE B 5, BRI XS 32 B BB . Bk e il i 37 RS 1t 470 PP
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ST AR SO0 ik 4 R v 37 IRV P4 2 5 e DR 330 AT 1 20 AT o AR 211 VAR BB, ST K PR 5 v
LB #(OIL) B IHEFEE(COAL). BRITICZ(EURCNY) LA K EIFFEE(SHZ)X DU 3=, &R
LR 4R i 7 S Sy sga b, SR ER RO, T DA TR B 4 ik T 3 IS A R, ANREAR
U5 AT SA B, B Ani& A 288 35 10 0] DU SREERS (1 ST A= TR, 1062 5 8 &l i 3 AU
WK, MR TA M) R  FE T RT3, AHE ALK, 3=, RRIR T35 B Rl T ) AU
AR MR T 20 A s ] LU H DUAS 32 BER200 R 38 A DTk AR B K/ sl Judi e g > KPR
BB > Botil® > BUFFRHE, XAEEREM, ERREMIIRMIE. sh/iEfas. Mooil®E, Lk
WEFRHOX DU M PR 22 Hf, 2 77 B ORI O PR 5 ek i 500 P AN AR SR R 117 37 (0 H8 B R i 40 Rk 7 3 XU 1Y)
MR, XA TRESITHIEARL R, KW ZERMNR L5, Ko emIRE = 25w f g
VRES R R B, S e B E Rl T e KT i I ANHR g 1, AT SR 117 37 XU

6. FHILEXREN

AR B e ek T 3 KR EAT DN, A L P k< i 37 RS e sl K, i =2 56 38 (0 o < i X
BRI R o AEWETT 1 DYAN S EA ZO0 B < Rl T 3 RS RS AR R I, R BB e i i 3 A 1 5 (1532
Wi Ah,  BEVR T ISEMRER, i R 3 R e g i T S NG Jl i, AN REARIF 5 oA Tl 3 Ikl T B <
AT R T REMETT S, TS TS LR . ASSOIRIEZ5 184 ) o SR L R

6.1. HETEHNHREMRBHEER

o ] 72 5 P X A < R T 3 DA (A%, (LT DAR IR A R SR R OBl ik B8 XU, R — B AT
AR PUERZR; IEEEIUE AR, PP EE R AT 6, BT, K E T
PAENE TR, 0 BRbB T 37 51N ™A% (B AE VR, 2 PP A el RS R OL, BN R
¥R, AE—EREIE L URETELE K T 3 AU

6.2. {Ritm &R/ meH

FAT, RIEBREET %A L0 EmATAER N TENRE, X5 SEm i S, Hit
I o HE B e e A G B REATAE L B0 BB . B 5KRT IS RFRDARAT £ Beih 5 Z AR SR Gl dh ;. T3
R bR (B B BT 55, TP BRI AR, BOTHBRRE B R R 55 . 7RISR AR i, T
CABETH 5 2 AHOC (B ™ it o B30 AT AT FLAML I BRI i, SEEIL <l i RO 90 22 5 DA 5
PSR R A BRAE AEEEBE 3 BT it DR, AT — 200 B AR e < 71 37 1) KRS, 48 e 4R AB o ke (10 E 7

6.3. JRILXTRER B R R % EHRY A

RE U 7 7008 e R e 7 42 ) RS, B A SRR, IR 2 i o REEE 7 47 147 L LN, 000 R (3L 12 5%
KHEA . WEGEIRTTI R 5 K AR EN, BN ZIRE A ERGEIR T 7 A PR35, namsd [ A b 5K
RRBEAFITE, AFEREIR T 74 M2 T S RUK-T-48, TN T Re 51 R S IR 2, 785 R
Rl T A7 R < R T AR R A
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