E-Commerce Letters F3 T Fi55PFid, 2024, 13(4), 646-656 Hans i
Published Online November 2024 in Hans. https://www.hanspub.org/journal/ecl
https://doi.org/10.12677/ecl.2024.1341196

ETBSMIRB M IRHABUL T B B 53

RR

SN RZEATFERE, St SHEH

Wk H . 202447 H8H: #HHM: 20244F10H15H; KA H: 20244F10H22H

R

BB THRLI X" BRMEERR, FENBRERATERST B TN EE, WU R
RERPHANE EEIIRE . A SRS BRERBRE 5 4 & o BRSO M, Bk T RERIBL
BHTRIE AU BRI G40, HHEFEBSME RV ENBISIA K Z Rl R, HRBMBESIRSHMN 2
AR, BRI, SERZHWHRFEFHTS, BARFALSR, 2EBRHRRAREE
HEAEYVENFARTZRME, BESEARERFEMN. ETI, MnReEEHTZER, RRITREK
SRAFTKE, BB Z T EREE.

K §Eia
BB, &R TE, BSMER

Research on Design and Pricing of Carbon
Options Based on BSM Model

Chenchen He

School of Economics, Guizhou University, Guiyang Guizhou

Received: Jul. 8", 2024; accepted: Oct. 15, 2024; published: Oct. 22"9, 2024

Abstract

The carbon trading market is an important way to achieve the goal of “double carbon”. Rich carbon
financial derivatives can help to increase the activity of the carbon market and better play the role
of price discovery and risk management. Based on the carbon futures option products in the Euro-
pean carbon emission trading system, this paper designs a carbon option contract with carbon
emission quota as the target in China, and chooses BSM model as the basic pricing model of carbon
options to describe the changing process between carbon price volatility and carbon price. It is
found that the national carbon trading market is inefficient and anti-persistent, and the national
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carbon emission quota yield has obvious conditional heteroscedasticity characteristics, and the
fluctuation has obvious persistence. Based on this, we should speed up the improvement of carbon
market construction, actively carry out carbon financial innovation practice, and strengthen inter-
national cooperation in carbon trading market.
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Table 1. Basic statistical characteristics of national carbon emission rate of return
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Figure 1. National carbon emission rate of return trend chart
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Table 2. Stationary test of national carbon emission yield
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Figure 2. Correlation coefficient chart of national carbon emission yield
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Figure 3. Partial correlation coefficient diagram of national carbon emission yield
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Table 3. Heterogeneity test of national carbon emission rate of return
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Table 4. ARMA (1, 1)-GARCH (1, 1) regression results
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Table 5. Descriptive statistics of daily price of carbon emission quota in China
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Table 6. Statistics of absolute value ratio of daily price volatility of carbon emission quotas in China
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Table 7. Carbon option contract design sample
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Table 8. CEA carbon option price
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