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Abstract

With the continuous expansion of the carbon financial trading market, there are more and more
investors, but the carbon market is a new field, the government’s risk analysis in the carbon finan-
cial trading market has not formed a complete assessment system, and the uncertainty of risk will
affect the development of the carbon trading market in the future to a certain extent. This paper
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takes the historical transaction price data of Chongqing carbon financial market as the main re-
search object, analyzes the fluctuation characteristics of the rate of return of carbon financial trans-
actions in Chongqging, and uses the GARCH-VaR model to measure the risk in the carbon finance
trading market of Chongqing at different specific periods under the two different confidence levels
0of 90% and 95% of the carbon trading network in China, and analyze the investment risk.
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1. 518

BEAE MO S 1D, AEREBLEAR BN SR, T E R K R D AR RIS, “RRiK I,
Wb A BONTRIE RS R AR . SR E NS SRS B R R ALAT, RIEA T EEE . FRE
W& G Hisp i MR, BOVIP @SR MIREMAZ 5 Tk R, E2EVFZ RS A 5N
by DX FARR T e B i = St BT, AFLEMARSR B, BURE O FE B G Rk 52 2 1 3 Hh PRI 45 B8 JRU: 2 B 9 R T i s
PIVPA R R, MBS AR ENE, 16— B AR Rk AS 5 iR f& B PAE N B 5K 48 58 BB
LRz —, AR B E KB, AW R I 56 2 A HRAS 5 T34 K

HZ 2014 FFFFREIRAE Sk, AR, T 2R Wb B PURTIRAE &) B R e, AH SR AS
Sy YD BEAN KBS KSR FE /0, DR AR SCHOUS B R T (AR AE ) T L EAT 20 b, B ER T R3S 5 T 44
WHERMSE, WIERKE 5 35880 I R o X b [F) 28 8 e 1 3 RS 23 STk, R IR
GARCH-VaR 7R AR I FE B ARG . FE T A SCRH GARCH-VaR 7 i R IR BT B P T & A8 7 111
H H USCESEANY 5 R B AS () A5 7T P XU U B AR, N T o sk 4 R AE 2 XSG s 0 5 o ARG e ot 2 P b [X
Bk G b AE 5y AR, A6 BT 45 B8 8 HE 45 B 8 A8 5 T 3 B RE AR AR IR L, 8 3 B PR AR SR e & il 22 5
TR A58 .

Ik E PR TR A AE 55 113, 2T 2020~2021 4 filk & b 22 2 i 3% H WAV B8R U5, 75 90% 11 95%
PRFPAS [ ELAS 7K P B [ e B BT B PR T B & Rk 22 5 i 3 Hh AR RV R AT B e DTG 5 355 B P 7T FE Bk
SR 5 T R T 5 B e, 5 B0 A O B 0 B B e LA R, (R R R AE 5 T )
1563 .

2. GARCH-VaR &8

KESCHRTTRER W], IR 2 &b B ARCH 2808,  HpahPE R A N A EATIE AL, SR fij 5
AR ZER U KR R R IAE R, T A BEAERR I L R . Tt AT PRSE 3 IR T ik <6 it
A2 5 i B AN BAFE ARCH 08, BHXFIR— [/, IEFR BB R A (GARCH A fliiT VaR
TR SCHBEIBEATE, XAE AT A RAC B, ARGT B A R T ) ARCH 28082, =TT F I B (5 1

VaR FEFEAE— € BT A —E WA A, S it B A A 72 R RN R 8l BT s 4 e KA 2%
RE NS 4TI | HEGA A PUE I B0 T 3 AU . 5 I VaR 75747 GARCH #58L  R ) P AVE R 2 s sl #272.
VaR HlAXER:
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Pro(AVAt < VaR) =l-«

GARCH Hi 2 % ARCH BT [ ik—35 2 J&, M XTB 8] 41 34T 2097, GARCH (p, )i ik

N
a = 0§
0'12 =0+ Zipzlai alz—i + Z?:lﬁj Oﬁj

J:TF ARCH BRI VaR T RN LLECE U R st 708 B P sl IR . X R B2 T AE iR &
Rl T 3 B P B P s S T, A 0% B A A O H O RS R A B S R AR AR, R b B R VaR {HAETE B
SEHI Jz B HH 4 RV o AR SORE R F GARCH 7R A {1 25 1 T 25 SRy B3 26 PR T B & i A2 5 T 3% 7F 90% 11 95%
WA E B AS K R VaR, M2 B ik 4 fih i 3 1 XU
3. SCUESM#
3.1. R Mgt

YO AR E R S AR S L, Ve R EE PR 2020 4E 1 1 6 H & 2021 4F 3 H 23 HI4 HERAS S
WCEEIN B, 2O SRR T k 2B . FEiT 286 MR (FIAR AT, P25 t RIWIKEE A . e
FIEHE P AR K M v, XSRS SR EE R, = InP —InP._, , 351 285 /M X - A Eviews10
Sof B PR TR AE 5 A A o 50U 25 ZR IR G5 1 B st 8] 3 AREAE 43 391 DL ] 1 Al 2,

& 1 R BEAIA RS /N, bviE 2 (Std. Dev.) Ay 0.101539, 2 BB #& i sh P K, 16 FE (Kurtosis)
& 20.80780 81z KT 3, Ut A B A JRUEREIE , f 5 (Skewness) /T 0, 1t B 72 s [F]B Jarque-Bera
Gt EMEHER p LT 0, SGiitah B WIHE 4 2% 2R ] 5 9 AR IE 2520 A (K JE AR 5. [1]
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Figure 1. Descriptive statistical chart of logarithmic rate of return
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Figure 2. Time series diagram of logarithmic rate of return

2. I R ER AR B 5 [E
K 2 R WA G MM HI LUE H, ERIRAS B NS AR RO B s, I HAR AN A S B A
ERMARE RN, WG KT IR, KR A THEWZE i 7] e /775 ARCH/GARCH Bl 4.
3.2. RIS (ADF (LR )HEIE)

NN R 2T AR TR, RACPRRPER S, MR4EE 1 w51, ADF 4iil&5-20.21491, /N TE
fZ7KF 1% Level~10% Level Ztit &, p /T 0.05, BIiZF 4153 - Famt (a8 Fy 51

Table 1. Test results of yield stability
1 WERFRMEREER

ADF 1% _Tzéﬁzvlf‘l o’.jorggo
1% level —3.453153

5% level —2.871474

10% level —2.572135

3.3, EXMRE., BIERR

2 4 36 M HAH DRI (SRR 6 B)o i BN HURER 28 R M E ARG, I AH O R E0 (i E AH
RERHAEFARBET T 0, UESE T B IR Hoiie i 2 3 412 AR ) 7 51 . AE A% TR PAC (I H AH K B 250)
WEFTLAE Y, — W2 J5 PAC {E SRS SEIG FHEL KPS Bl N, B T B il i 2 5 S IE — M BRI R,
DAL T 8 A7 AE AR (L)id F8, IS E T FE R =c+aR_, +& , ZRWT[2]:

MR H 2 T AR R 4E SRR 3), WA ¢ 1 t Siit B4 {E N 0.079729, P {EH M 0.9365, K
TR FEACTIEE, RS2 R (c = 0), RIELIHME A :
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Table 2. 36 order autocorrelation test of logarithmic return rate (only 6 orders are displayed)

2. BN EEER 36 M BHEXKRIE(RETR 6 K

AC PAC Q-Stat Prob
-0.182 -0.182 9.5383 0.002
0.065 0.033 10.756 0.005
—-0.040 -0.023 11.215 0.011
0.000 -0.013 11.215 0.024
-0.021 —-0.021 11.346 0.045
-0.100 -0.111 14.266 0.027
Table 3. Equation regression results of logarithmic rate of return
3. MBWERNHERALER
Variable Cofficient Std.Error t-Statistic Prob.
C —0.000473 0.005935 —-0.079729 0.9365
R(-1) —-0.181674 0.058456 —-3.107894 0.0021
R, =-0.181674R , +¢,
(t-Statistic = —3.107894)
34. RAERE
Table 4. Heteroscedasticity test
F 4. BHERE
BT ERR
F-statistic 6.134998 Prob.F (8.268) 0.0000
Obs*R-squared 42.87611 Prob.Chi-square (8) 0.0000

RU8 e B AFAE ST 220k, T 2O LR BB AR A A R ZE P AT R G . BER LRI R
(5707 2000, FE IR 8 1, ISR ILE 4, F4iitRS N*RYSIH=EM P EI N 0, B P EHIHE
FANT I FEACT G, AR AR B (A7 AE 57 5 2 VE—— A7 AE ARCH Z45), B ARCH-LM fi5;
O] TR B0 B 2t R P AIFAE R E 1) ARCH RIS (A AE S 7 ZE1E) o BRI, 1242 58 Fp 91 m] LA ST

GARCH #i#,
3.5. GARCH #=& g9t

RS SRR P 2 57 %, NSAFIN F 50, SR GARCH BUILAY BT SRt Her

T4~ GARCH (p, oq)i&7%d, JL3% 5.

Table 5. GARCH model
52 5. GARCH #=#&!

GARCH (1, 1) GARCH (1, 2) GARCH (2,1) GARCH (2,2)
AIC -1.93 -1.97 -1.94 -1.92
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it Ee e iR PUS GARCH (p, g)fiZ, GARCH (1, 2)i AIC (Akaike information criterion, 7Rtz &
AN BN, PEROR A .

Table 6. Inspection results of GARCH (1, 2)
% 6. GARCH (1, 20145 R

Variable Cofficient Std.Error Z-Statistic Prob

R (-1) —0.073584 0.052190 —1.409914 0.1586
Variance Equation

C 4.07E-05 1.24E-05 3.801679 0.0001

RESID (-1)® -0.001587 0.000444 3577774 0.0003

GARCH (-1) 1.905223 0.019837 96.04343 0.0000

GARCH (-2) —0.909786 0.018591 —48.93692 0.0000

Wit 6 ATLLEH, FREAKZAVNT L HEL 1, WIS PRalE, %005 22 2k
AR, A AR
GARCH (1, 2)B A 41
r, =-0.073584r,_, +u,, u ~N(0,07)

o7 = 4.70E—05-0.001587u2, +1.905257, —0.90978657,

3.6. T GARCH ##&# VAR i EMFIEMNR

MRAE 5153 GARCH (1, 2), i1 Eviews10 o n] BLIEARS 8 R TR i dic 2 2 1 T KU oF - (L
R 1), AR IR HEE o, RN VaR, = P Z o, , BUXAARYE 25 (t — 1) R EEAN K P TRINES t KA VaR
EH. [38]1(Z, NEMBKTF 1-a FHISME, o NEEKT)

BT RS 2, ARSI 5 TS

Table 7. VaR value calculated by the model (local)
F 7. RENVTEBEN VaR E(EHEB)

&K F VaR (8
EEY Bl )i % o b o o0 i

Z =1028155 Z =1.64485

2020-1-6 0 0 0 0

2020-1-8 0.041040 0.202584 0.259621 0.333220
2020-1-9 0.040611 0.201522 0.258261 0.331474
2020-1-10 0.040071 0.200177 0.256537 0.329261
2020-1-13 0.039443 0.198603 0.254520 0.326673
2020-1-14 0.038722 0.196778 0.252181 0.323671

N T HAIE VaR T A 2k, BA DR AT TR 5601 (Back Testing). A SEFrii o i) 17 52 #odhs o
WHCE S, EASPRR i A VaR RO THEL, EBUREARIRI ¢ 22 5 H I VaR {85 F 0 s br H i
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{EHUR(R_, — R AT L

Table 8. Comparison between VaR value and actual daily net worth loss during the sample period

%z 8. #AHAE VAR E5SEhr BB ERELRIXTEE

BREAKFE C =90% (z = 1.28155) ¢ = 95% (z = 1.64485)
N 59 10
e 20.7% 3.51%

N YRR EL, e v iR . BiESE R I 8, RUIEAZIA B, EWAE VaR IIfhih S5 SEhriicas A0
PR, IEARARAG SRR AR, TSR] VaR X &5 1Al T I AE R

4. BRI

ARSI AL F PRI B < R T 32 WAL 2 A AT SRUE 0 M ORI e T 47358 B A 1D 1 S e A TR
R <z R T 37 3 B R A AR I o 38 3o 68 L PR gk <z i 52 5 i 4 1 WAL R HEAT F P G v A B B A
5, R IE PR R T A 10 A 2 B dE BT ARCH IR —— ksl M HA I AR VERTIE Fe e e, an SR A A IE
AR ZNE RS 2 BUR B R BRI RIS R, M TIASREAERR I L XU . ASCIE LT FT0 47, @57 GARCH
(1, MRS SRR B T A T R P81, TR TR BRI 3 (1 VaR KU, 32 F] Kupiec 2RIER 5
RTINS, B R L

4.1. #3325 BERAZITENREC G T5% F5 MU

GARCH-VaR 57 AR 45 55k <ex i 3 47 BT — K 24 L WACERE A T 25 — R (e o AR BR <Rl 52 5 i 3+
H 2 HYEE AT 10 738 A2 H A ia it . B SR 1225 ISR A RIKTT IR SAFAER
KB, I HAEH —IRIT R At RE I F S2 th, FrABR I 158 5 (R SR Fr AT LU R T30
£ 2 FRCAE AT 10 73Bh PR 5E A2 15 SN TT DU R AR A XUS «

4.2. HBEREK, HRAFER

JERIALE R, RS S BRI, HIUBGHILRIT, GARCH-VaR HUEAT 4
SR SRR R AT T AER . 72 BL/K T Q0HORTIE, T SR ICEy 20796, 12 95%IH) ELA
AT, HHRICE Sy 351%, T LI B B AT A0, VaR MTERIK, (HBEE B (AT
WA SERIG D, RICERR, BRI RN, B 5 i E IR 2 L, 18
SUREIERRE, PR URERIRN, V.
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