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Abstract

Dealing with global warming caused by greenhouse gases such as carbon dioxide
has become a common proposition of mankind. Carbon emission trading, as a
"market-oriented" means of emission reduction, has been incorporated into
environmental and economic policies. In order to achieve the goals of "carbon peak"
and "carbon neutrality", scientific and technological innovation of enterprises and
industrial structure reform are urgent. In the relevant research of carbon market, most
Chinese and English literature focus on the relatively mature EU carbon emission
trading system. In recent years, the research objects of English literatures have a trend
of shifting to China's pilot carbon market, but they are basically inseparable from the
topic of green, low-carbon and sustainable development. Some research results show
that: carbon emissions are closely related to the level of economic development,
improving energy efficiency and limiting carbon emissions are effective strategies to
achieve carbon emissions goals; The allocation of carbon emission quotas should first
consider the principle of fairness. Different allocation rules will lead to different
emission reduction profits and product prices; Carbon price is affected by many factors,
such as pricing mechanism, economy and environment. The most studied is the
relationship between carbon market and energy market. Reviewing the previous
literature, there have been many research results on the carbon accounting of total
carbon dioxide emissions and the carbon quota for the allocation of carbon emission
rights. It is still promising and research space to explore the factors affecting carbon
price fluctuations and their mechanisms.

This paper takes Guangdong carbon quota traded in Guangzhou Carbon Emission
Rights Exchange as the research object. First, it analyzes the current situation of
China's carbon emission rights trading and the position of Guangdong's carbon quota
in the carbon market through visual means, and uses ARIMA-GARCH model to
analyze the volatility of Guangdong's carbon quota price. This paper makes a
theoretical analysis of the impact mechanism of carbon emission rights price from the
perspective of demand and supply of the carbon market, and then uses the data from
September 1, 2016 to September 1, 2021 to analyze the time-varying impact of energy
prices, traditional finance and other carbon markets on the price of carbon emission
rights in Guangdong through the time variable parameter vector autoregression

(TVP-VAR) model, Finally, Gaussian process regression (GPR) is used to analyze the

II



sensitivity of Guangdong's carbon emission price to different driving factors. The
empirical study of this paper draws the following conclusions: Among the eight
influencing factors, Guangdong carbon price has a two-way relationship with
Shenzhen carbon price and interest rate, but the sensitivity index of these two
influencing factors is the smallest; The tightening interest rate policy has a better effect
on regulating the carbon price of Guangdong when it lags behind 3 months, and the
exchange rate policy has a better effect when it lags behind 2 months; The proportion
of brent crude oil, nymex natural gas and coal in the fuel required for production by
Guangdong enterprises decreased in turn. Finally, this article proposes investment
suggestions related to the price changes of carbon emission rights, and proposes
rationalization suggestions for the Guangzhou Carbon Emission Rights Exchange and

the national energy-saving and emission reduction process.

Key words: Carbon emission right price; ARIMA-GARCH; TVP-VAR; GPR; Sobol
method
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b 62.25%, F¥EHEARE 37.75% &7 LLI 1.65 £5 . 2021 S HEARL AL 5 A b bk
32%, WHEZH T 13%. MELSEE LIRS, ELX5EH L B
REMNEMT RS ESHBREHL SR TEED, —RIELFDARETE
(S NS H 2B B T AL Bt %, 22 5 SE AR . 40 2021 A AN KN
Kb EE 40.38%, @ = T AL R 1 3.27%; (HA A% 5 52 E 505 B 22.62%,
KN LESE A, I LA $5E # S2 HB B T 16.53%, 2 L SEASE.

TR W AW e AV T L], SR B E AR T ARE
A 245 FREEHEAR,  BIUAE T MIBR FHEBORAE S5 BT i N 8 B0 [ 0 45 AT L e 4 [ 8
MRAAPHEAERZ, UF 6, EHRUHEIHFAERST, T AIETI
R4y, 1H 2013 SE AL B4, $RHEA L 1 33 24 Z B 4E R £ KK T AR 2021
FTH20H, 8NMBEAHRA 5 ANELFRILT 100%, HARHEL 99%. 2019 =
2021 TR s A R, B 6 NMEHHT L EC I 5 & S ik 3-2
N
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M B LR 2R 2 A S

% 3-2 AT GDEA & 5 & 5
2019 B4 52020 BAFEE 5 2020 HAFEE 5 2021 HAFEE

e s 2 5 Bt 2 5 skt 2 5 1t
KH 11.54% 22.36% 12.41% 23.27%
GAER 5.44% 4.34% 5.02% 4.75%
7KIE 4.79% 3.77% 7.64% 4.32%
& 4K 2.19% 2.38% 1.96% 3.79%
F AT 0.92% 0.08% 1.07% 0.04%
VERLa 0.46% 1.64% 0.50% 1.59%
Mt 25.34% 34.56% 28.60% 37.75%

M F BRI R, T =4 PAK, 6 MR HHT BRI A AE 2 & o b S RIS T 6 e
M 2019 JB LI FER] 25.34% 4 = 2] 2021 H SR T 37.75% . Jo it DLE 29 4F ik 2
LEARFEESG I, T AREBHAT L, R S & S i = a AR k. Mk
FAKPEATI . B AT B BRI A2 &) & LR AR I 10%, JRAALBINEE —, Sk
458 AT R R B ZE R, ANERRUKIRAT LI 22 5 & 5 EE W ZEBEA K. 5 2019
JB LR LG, 2020 JB 29 4F B R AT I B FC 4022 5 & 5 Lu R i 94%, K IR EE T
— %, £ 6 MTMHEAZ Fy A 46% 52 F & 65%. B 1R HEATI, &
AR AT 2020 B RS B & 7 g Frdet s, Ho LA AT Wi B, 32 E
3.6 ff . ANERAIKPATI I G LE R R EEA L, B E—F TR I AL 5§
2020 HAREEEAHLL, 2021 HARE LR AT BRECHUL 5 & o5 H iR & 88%, fE4E 1k
PN B AT BB E N 43% 3 @ E 62%. BEAh, 1 IHANA & 4R A ATk it T
Aot maldE e T 93%AM 218%. HIf# GDEA it &% & S HZEFERG, H
MATN R RE, Ko G AWM S8 ST B, Wk, K
e AR AUAT WA T R Ry, BRI R T BRI, Bibaik BTt
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SEVUE AR M I SR M

BT | RkHRANT &R SSIUEST

4.1 Wt A% K sh ) R 7E R

i A A% W BN AR A3 32 21 A AE A0 AN AN 7 T IR S AR L (EAE H R BT 9 T 0k
1, EMD HIfpid Z G BT TR R, GARCH A A & FE#5 & 0 6 ik R
UE TR B2, T ARIMA-GARCH ‘5 4 FI SRox <6 il 7 37 Ji5E 52 s3] B i 4% 1847 T
NI, RX SN AP (2019) FIRFFEY, KA ARIMA-GARCH #5245
DA B ) Y AE LA

4.1.1 ARIMA-GARCH #& 8T8 p £ i
(1) ARIMA #i#!, ARIMA #Z7% ( Autoregressive Integrated Moving Average
model) , WIHEEIFZ T H BEIHBE, &F ARMA BN T %59 5 F i
s, 7 H AP EF 5. ARIMA(p, d, q) #, AR “HFIH” , p
NHEEETE: MAN “WEFE7, q RIEEPFIDUE d AR O8R5
BTS00 22 93 B 3. ARIMA R iE N
V=Bt Byt tBy. e +0E ++0¢, (4-1)
o, B.B.B, ABIHRE, 6,0,--,60, REITHRE, —HE AR
LS HG (o) RRZETFY, ERNAME . ARIMA HALE p=0 5 q=0 I /7

FERRIE, p=0 I AE B EIHT, {8 MA(q):

Y, =ut+e +0 +0¢ ,+-+0¢, (4-2)
q=0 B A S B, N AR(p):
yt:IBO+IBlyt71+.“+ﬂpyt—p+gt (4-3)

(2) GARCH ##%! ., Bollerslev (1986) £ ARCH % 4 f¥) Z: At b jm _F He 5 i &
5 Z W E BLH 4>, & H GARCH ( Generalized Autoregressive Conditional
Heteroskedasticity) , )™ X H [\ H %4 75 07 288, REXN:

2 2 2 2 2
o, =a,tong, ot +yo ey, 00 (4-4)

Hr, p Aol B RBIHN KL q 8 e KRR L RBhIle, fE BTN -

_ 2 2 2 2
g =v, \/0‘0 tone +etaE Yoty 00, (4-5)
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o NN R = TAT.9'S
He, v RAEE, Hay>0. BEAERARZEMNR:

Do+ v, <lLa20,i=12,-,r,y,20,j=12,-,s (4-6)

i=1 j=1

GARCH M {19 &€ TGARCH A AEX#R I “T1 GARCH” #i#%!, 5 GARCH
X BILE T 55 25 BRA AN T “TARCH” T (&, -1(5,,>0)) -
ol =a,+aeg, +le 1((9,_1 > 0)+ Bol, (4-7)
Hop, 1)V RMEE, >0 EEN 1, EHNAO.
(3) ARIMA-GARCH f&7, M (1) F1 (2) ®LA#ES HH# ARMA /] GARCH
i, Bl ARIMAC(p, d, q)-GARCH(s, r) T FERIEXN:

P q
Y, =CH ). Py e+ Y 06+, (4-9)
i=1 j=1
o; —a0+2al “+Zyj o, (4-10)
a, =0, (4-11)

t 7t

o, ahmi 2 ES DA, Ble ~N@O,1) .

4.1.2 VBT
(1) BB M e ASCEEL 2016 E9 H 1 HE 2021 %9 H 1 HI™ %

i T 00 ol 5 323 0 B e AT O3 A, NS AR T 3 B T 3 MR FE B, 1 SEXT GDEA

&i%%ﬁﬁ%@ﬁ@%,Wﬁ&ﬁmzagﬂHﬁﬁﬁﬁﬁﬁﬁﬁ,aﬁﬁﬁ%

it—1

MR A 4-1 Fiowo

4
h
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