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Abstract

Based on the information of carbon trading price returns, this study investigates the risk of the
carbon trading market system from the perspective of deep learning theory. A LSTM-EGARCH vo-
latility dynamic prediction model is constructed, and EVT semi-parametric method, as well as
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normal distribution and t-distribution parameter methods, are employed to estimate the quan-
tiles of standardized returns. A LSTM-EGARCH-VaR risk measurement model is established. Com-
pared with the traditional EGARCH-VaR model, this model overcomes the linear assumption of
volatility changes and the independent and identically distributed assumption of residual se-
quences. The LR test results based on risk prediction failure show that the accuracy of risk mea-
surement results is significantly improved, demonstrating the advantages of deep learning theory
in the field of forecasting.
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Figure 1. Flowchart of the combined LSTM-EGARCH model
[ 1. LSTM-EGARCH A & 1R T2
1) 4% ARMA B B 35 7SI IR Z 751 ¢ « EGARCH BLALAS B 4 A SR AR B 2 7 51 o
AR C SR EN 75 RV, , ARG MR RN Z R . o (i=1,2,3) N Z M52 R EEE, &
SRR TS R § Rom A
y="f (a)lq +w,07 + @RV, + b)
2) Sl AN FE ARSI TN B SRR TS T, B 5 N R H RS e Al T 2 Sl s)
o BARAKXIT:

DOI: 10.12677/wijf.2023.124030 242 R H: 5


https://doi.org/10.12677/wjf.2023.124030

WO, LR

Rsz - f(a—mz

2n +1:55,
3) MM RTUNRZE, FHERENEE.
2.2. LSTM-EGARCH-VaR #&& g#i&

LSTM-EGARCH-VaR 2 & 15 AL i3S ) A i AU BE P RGN R o

1) FIEF IR R, B S I e 28 i SO RS S I o i i 26

r(t)=In(R)-In(R_,)

2) B R FHI4 H ARMA RIS 3 (5% 2, S8 3T Arch K46 )5 , I Ar AL % 22 7 51l 34 EGARCH
BB T . EGARCH ARG B 1 B2 . BkAS S kg IS o 26 A0 C SR B Sh A AN R 3=, 125 LSTM
R4, i LSTM-EGARCH 4145 %,

3) Xt bR AL IR 2 0 B AR AE B AR T 20 A5 R AG 20 A5 15 00 K 20 B2 8, K o0 B B0
LSTM-EGARCH #3#%HARN VaR Ax:

VaR =W, (E(t)-r,)=W,Z,o~At =R, Z,0,

2.3. ETFRMER VaR K18

VaR ARG, FILRICE SR, SRR AR it RN,
FEA IR, Kupiec £ih T —F LR BIITES], HorkRillituis—/ LR G, Ks
FAIMSbRII 4R S VaR HE, B TROGDIRIENTORT) VaR, WHDN— KR ®fE, R
AR ORI R T ) VaR (8, WAL — UM o A5 e R T Ay — 35043 A o S 1
BT 2257 LR Ko

3. SKBISHr
3.1 HIEAE

2013 4F 11 A, EWkSEs TIest. Rilg. REE. K. W6 TR WL AR ERHEBEL 5
R, NEESG W5 TS . 2021 4 7 H 16 H&EBRAE S M558 5%, #k 2023 4£ 5 A,
BATAE 5 H 581 K, AMSTEIIABEZE S H 447 K, TIZIEERE N 76.94% . A L b H A B R A
G HTARAE . S ORIERIE T AR BB IR — S0, SIS T T R 5 SERR A SR L, AR SR DL 4 [ Rk
A2 5y i i [A] 93 s i 581 /N385y EAE W e i, A Sid ke HE A mr Uit R . AL b
HN MR AL S i AR 9T AR o BRAE 5 T 3 BRAE I e 5 3R AT R 8038 0 5 43 BCRR 28 F7 1) A TE0) B
B R E A wind B E

1 XHBR RS 5 AN KU R S A M G i B, 4 R A 5 T 35 1 M U3 2R 5 4 2 A D
FURTON GV A AR o BT B TE AR AN R RS 2 7 A1 W B R T IEZS A AU A 3, SR I HH I U JiE
FMHEE . X —HEEEHE T i3 5 2 5 #H W TE B LM AT LR 2L 5, MiGsSEEE T B
T

B2 Jyidt. Bl TARMAEBAS S T M IR G A, SIGE ST 83 R B RSN
REDG, HUFT BRI BINT, AR — BT SRR R s . #—207E 1% R EKF R, BRI
ADF #56, &BAE 5 A MU 35 2 71 F . ARCH 50N K B0 2 4G 060 (] VAR 7Y fy ke 25 2 75 LA I ek 17
BALEI T % . BRZEFHIH ARMA RIS 3], Hi4E KS EAMRL NS T2 ARCH-LM #56, SR 5

DOI: 10.12677/wijf.2023.124030 243 R H: 5


https://doi.org/10.12677/wjf.2023.124030

WO, fLRA

W R IR 2V T FP AR B IE S E AR, HAFAER 2 ARCH RN . Z5& LU Erdr, Ui

Z AR PRGN ) EGARCH MY B8 858 5 T 7 sl 3

Table 1. Descriptive statistical information on carbon exchanges

=1 B ZEE LI ER

LG BHRAZHHH TR YA Frifk 2= s L35
IR 451 77.62% 0.16 10.43 -0.05 51.44
£ [H 447 76.94% 0.02 1.83 0.46 9.11
Wk 441 75.90% 0.07 2.71 -0.09 6.04
bifg 352 60.59% 0.13 2.72 -0.22 411
faE 344 59.21% 0.37 14.88 -1.35 64.06
B3 214 36.83% 0.28 12.44 -0.20 -0.43
FR 148 25.47% 0.08 6.38 -0.07 -1.14
PN 121 20.83% 0.04 3.85 0.22 1.92
LR % BRI R 3B B RN R
— st 1001 1+
10 4 754
5.0
5
2.5
& ) & 44
P 0 'K>( 0.0
=" R 25/
-5
-5.01
-10 4 -7.51
i -10.01
2021-07 2021-10 2022-01 2022-04 IzEloéJéi-07 2022-10 2023-01 2023-04 2021-07 2021-10 2022-01 2022-04 25%7 202210 2023-01 2023-04
P A SR R SER B
100 4 10.0
—r&
754 7.5
50 5.0
254 2.5
<_—\ e
0 W% e {5)2( 0.0
B 5] w ] 251
-50 1 -5.01
75 7.5
-100 1 1001 —=HE

2021-07 2021-10 2022-01 2022-04 202207 2022-10 2023-01 2023-04

Figure 2. Sequence of carbon market price yields
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Table 2. Parameters of EGARCH model of carbon trading market returns
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Figure 3. EGACH and LSTM-EGARCH forecast volatility
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Table 3. Statistics on the number of days of failure of LR test for VVaR risk measure in carbon trading market
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