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o4 Cross-Country Manufacturing Value Added Improvement in the Quantile
Regression Model: This work analyzed how increased patent applications of resident and
non-resident as well as research and development improve manufacturing value added in
cross-country comparisons by using OLS and the guantile regression estimation method with
the 2020 data of 45 countries downloaded from the World Bank database. The results of
OLS and quantile regression are compared, and it is discovered that the quantile method is
more appropriate. It was revealed from quantile analysis that the effects of patent
applications of resident and non-resident as well as research and development are not
identical throughout the quantiles. That is, patent applications of resident and non-resident

as well as research and development significantly induce manufacturing value in any



country, but patent applications of resident effectiveness decreases at higher levels of
manufacturing value added, while patent applications of non-resident and research and
development effectiveness increase at higher levels of manufacturing value added. The
policy implication is that to improve manufacturing value added, it is important to
encourage all patent applications and research and development within the country.

389 Volatility and Value at Risk of Gold Return: This study aims to incorporate the
Value at Risk (VaR) with ARCH family models, which are widely used for measuring risk, to
express values that are easier to comprehend. The gold price data used for estimating the
model and calculating VaR, covering the time period between February 15th, 2018, and
February 14th, 2023, has been obtained from the Nasdag website. The model evaluation
based on the significance of parameters, AIC value, and model properties leads to the
conclusion that EGARCH (1,1) is an appropriate model. The model estimation indicates that
the gold return is sensitive to good news. After obtaining conditional variance, VaR was
calculated at a 95 percent confidence interval, and the result showed that most of the time,
gold returns fall within this interval.

{389 Government Effectiveness in the Multinomial Logistic Model: This paper aims to
present the determinants of government effectiveness, which has become an important
factor in economic and social development. To achieve this purpose, the multinomial
logistic model is utilized. The six independent variables, namely internet penetration,
control of corruption, political stability, regulatory quality, voice and accountability, and rule
of law which are identified from the related literature, are investigated to identify their effect
on the level of government effectiveness. Based on the 2021 cross-sectional data of 200
countries obtained from the World Bank database, it revealed logistic regression and
marginal analysis that the level of government effectiveness is significantly affected by
control of corruption, regulatory guality, rule of law, and internet penetration. To achieve a
high level of government effectiveness, government authorities should therefore pay special
attention to the practices that promote the enhancement of these determinants.

384 Thailand Gross Provincial Product Growth in Spatial Regression Models: This
study investigated the effects of the number of warkers in the formal system, fund
investment in the provinces, and location on provincial product per capita in Thailand. Data
for 77 provinces in 2020 was accessed from Thailand’s National Statistical Office and

analyzed using OLS and spatial regression madels. The results of the two models showed



that all three factors had a significant positive impact on the level of gross domestic
product. It is, therefore, recommended to induce investment into the province, increase the
number of formal workers, and tailor specific policies to particular provinces in order to
increase provincial product per capita.

509 Exchange Rate, Interest Rates, and Stock Market Cointegration: This study aims to
identify the dynamic interplay between the Baht/USD exchange rate, US discount rate, and
Stock Exchange of Thailand index, by utilizing the vector error correction model. Utilizing
daily data from 04/01/2017 to 14/07/2021, obtained from the Bank of Thailand website, the
empirical evidence reveals a long-run relationship between the Baht/USD exchange rate, US
discount rate, and Stock Exchange. Furthermore, the results indicate bidirectional short-run
relationships between these variables. These findings provide governments and investors
with a valuable insight into the interplay between these variables, enabling them to plan

effective investment strategies to reduce risk and maximize returns.

(6) UszuraTaunauy1$iennts a1u1sa download e http://www.iceme.org/event-

schedule.html



PARALLEL SESSION 1/ FiTae1 ( Onsite{ﬂﬂ%)

E-commerce Management and Consumer Behavior Analysis

BFASERSHRET AN
Time / B 13:30-15:30| 2023.07.22  Room /@Y  Boxue Room | / 3F/ W4 1

ITlme'Ihble U S — O — ~

Chair: Prof. Guihang Guo, Guangdong Unjversu]r of Forexgn
Studies, China
Assoc Prof. Jie Sun, Siena College, USA

Time 7 |l9|§] Presemati&n = e

The lnfluence of News Feed Advertisement on Customer Engagement
Presenter: Ying Li
Guangdong University of Foreign Studies, China

| 13:30-13:45
| RM1111

| E
i Study on the Influence of Agricultural Products Anchor Characteristics on Users’
13:45-14:00 Purchase Intention under the Mode of Rural Live Broadcasting
\ RM1058 Presenter: Yi Ding

Changzhoen College of Information Technology, China

[ Neuromarketing As A Tool To Measure and Evaluate The Consumer Behaviour Of
| 14:00-14:15 Guanding Teahouse's Social Media Advertisement

RM1124 Presenter: lan Mei Zeng
[ University of Saint Joseph, China

Improving Marketing Performance Using Social Media: The 2B SME Context
Presenter: Guangming Cao
Ajman University, UAE

14:15-14:30
RM1105-A

‘ - Wehb 3.0 Era: the Impact of Virtual Spokesperson Characteristics on Consumer
14:30-14:45 Purchase Intentions

RM1137 Presenter: Xinyi Qiao
Dalian Polytechnic University, China
Consumer Expenditures Observed on Social Media: Material Versus Experiential
14:45-15:00 Purchases

RM1020 Presenter: jue Huang
tnited Arabh Emirates University, UAE

Research on the Impact of Influencers on Andiences’ Intention to Follow
15:00-15:15 4 A
RM1120 Presenter: Zhang Kexin
University of Electronic Science and Technology of China, China

The Effects of Managerial Response on Future Review Valence and Volumer the
15:15-15:30 Moderating Role of Rote Response

| RM1094 Presenter: Chengtao Lu

| Shanghal University, China




PARALLEL SESSION 2 / F¥474r& 2 (Onsite/3i3%)

Digital Economy and Evaluation of Digital Transformation

MFERSHFHERITH

Time / §@ 13:30-15:30| 2023.07.22 Room /&% Boxue Room il / 3F/ @2F 1l

ITIme'l’ah]e ey T e ST )
Chair: Prof. Chien Wen Yu, Bridgewater State University, USA

Time | ﬁ‘flﬂ]

Presentation / T

Research of Enterprises’ Digital Transformation Evaluation Based on K-means

13:30-13:45 Clustering: Evidence from Chinese Listed Enterprises
RM1118 Presenter: Hairu Wang
Shanghal Umiversity of Engineering Science, China
Thinking on Promoting the Standardization Construction of Digital Government
13:45-14:00 from the Perspective of National Strategic Layout
RM1430 Presenter: [ing L:
| China National Institute of Standardization, China
1
The lmpact of Digitalization on Performance of Cross-border e-Commerce
14:00-14:15 Enterprise Perfurmance: the Perspective of Value Co-creation
RM1149 Presenter: Huimin Tang

Guangzhon Xinhua University, China

14:15-14:30

An Empirical Study on Intention of e-CNY from Users’ Perspectives under
Background of Mobile Commwerce

ECZ206 Presenter: Yan Chen and Yue Fu
Beijing Information Science and Technalogy University, China
, " Factors Influencing Disahility Inclusion Practice an Social Media
14&0;;;:5 Presenter: joye Wai Peng Chan
Eimiversity of Saint Joseph, China
Analysis of the Mechanism of the Influence of Education Support on the Sustainable
14:45-15:00 Consumption Decision-making Process of College Students
RM1069 Presenter: [ianxue Wang

Beijing University of Technology, China

15:00-15:15
RM1425

Digital Transformation and Corporate Green Competitiveness: Effect, Mechanism
and Channeis

Presenter: Ruixi Li

China University of Labor Relations, China

15:15-15:30
RM1441

Thoughts on Digital Transformation and Evaluation of Enterprise Internal Control
System Based on COS0 Framework

Presenter: ing L

China Nationat Institute of Standardization, China

o
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PARALLEL SESSION 3/ T2 3 (Onsiteﬁfﬂ%)

Text and Sentiment Analysis and Technological Innovation
Evaluation Related to Business

FAHEX R FHIBE S SR BIRTM

Time/ B@ 13:30-15:30( 2023.07.22 Room /@E  Siyuan Room / 3F/ BHF

I Time Table

Chair: Assoc. Prof. Wenxia Guo, Acadia University, Canada

Time /. B8

Presentation / TR

Enhanced E-Commerce Sales Analysis with Deep learning Approach

|
‘ 13&";:};;:';5 Presenter: jingran Xu
] Boston University, LISA
I
| Correlation Analysis of Media Sentiment and Stock Returns Based on
' 13:45-14:00 ARMA-GARCH-Copula Model
RM1036 Presenter: [ine Liv
|

Xiamen University of Technology, China

14:00-14:15

Farial Expression for Marketing and Consumer Behavior: A Bithiometric Analysis
from 2013-2023 Using Data Visualization Tools

RM1081 Presenter: Cheng Qian
University of Saint |oseph, China
Title: A Review on Open Innovation and Absorptive Capacity in Small apd Medium
14:15-14:30 Enterprises .cluring tr_uz last decate - Analyzing Bibliometrics to Understand the
RM1129 Development of the Field
| Presenter: Emil Chi Hang Ip
' University of Saint Jaseph, China =
“Cost Reduction” or “Profit lncrease”? ——The Impact of Fitech on the Operating
14:30-14:45 Efficiency of Securities Companies from the Perspective of Absorptive Capacity
RM1109 Presenter: Xincen Yao

Beijing University of Technology, China

14:45-15:00

Enowledge Dimensions and Innovation: Testing the Ambidexterity Concept in
Pharmaceutical Industry

RM4004-A Presenter: Shichun Xu
University of Michigan-Flint, USA
How Patent Intermediaries Alfect University Technology Transfer in the Technology
15:00-15:15 Markat
RM1130 Presenter: Yu Zhou
| Shanghai Institute of Technology, China
' The Impact of Twitter Media Sentiment and Buyer-seller Market Player Sentiment
15:15-15:30 on Residential Prices
RM1038 Presenter: [ine Liu

Xiamen University of Technelogy, China
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PARALLEL SESSION 4 / P47 4 (Onsite/8 1)

Modeling for Industrial Economic Development Analysis and
Innovation Driven Economic Development

S RERERSITSIMENSTRR

Time / BI@ 16:00-18:00 | 2023.07.22 Room /@iXE  Boxue Room |/ 3F/ W%9F 1

ITlme‘l"abIe s . ; e ———
Chair: Prof. Shichun Xu, University of Michigan-Flint, USA

Time / BE

Presentation /i
[ Research on the Evelution and Driving Effects of Lithium Battery "Stuck Meck”
i 16:00-16:15 Technology Trade Network
RM1102 Presenter: Xuerui Cao
Beijing University of Technology, China

3 y The Renewable Energy Certificate Market and Energy Transition in Australiz
| 16:15-16:30 Pre pae :
| RM1098-A senter: Ling Liao
University of Otago, New Zeatand

16:30-16:45 Study on the Optimization of Onhine Marketing Model of Commercial Banks

Presenter: Zhivao Luo
01
e Xi'an iaotTong University City College, China

Environmental Concern and the Intention to Use Eco-friendly Technologies: An
16:45-17:00 Analysis of Battery Electric Vehicles in Macau

RM1416 Presenter: Alessandro Lampao
Einiwversity of Saint Joseph, China

Pathways for Decarbonizing China's Iron and Steel Industry Using Cost-effective
Mitigation Technotogies: An Integrated Analyvsis with Top-down and Bottom-up
Models

Presenter: Xianmet Liu

Beijing University of Technology, China

17:00-17:15
RM1142-4

Analysis of the Connectivity Effect of Software Infrastructure in China-Indochina
| 17:15-17:30 Peninsula

! RM1139 Presenter: Guanzi Hu
I China National Institute of Standardization, China

Foreign Direct Investment,environmental regulation and carbon emissions strength
17:30-17:45 ——empirical research based on China’s provincial panel data

RM4025-A Presenter: Na Huang

Minzu University of China, China

The Research on The Formation Mechanism of Disruptive Technology from Science

17:45-18:00 to Technology Based on Knowledge Meme Theory
RM1066-A Presenter: Yan Wang

| ___Beijing University of Technolopy, China

o



PARALLEL SESSION 5 / BiTRE 5 ((}nsite;.’ﬂiliiy)

Financial Mathematics and Applied Econometrics
THUPSHEITERERE

Time / BIA  16:00-18:00 | 2023.07. 22

I Time Table

Room /&M= Boxue Room [l / 3F/ {@2F n

Chair: Prof. Tingli Liu, Beijing University of Technology, China

Time / BO(E ..

16:00-16:15
RM1056

Presentation / L

Techrotogy Finance Policies and Enterprise innovation "Lemon Effect” : Catalysis or
Inhibition

Presenter: Ziwei Lv

Beijing University of Technology, China

16:15-16:30

Research on Innoevation Drive and High Quality Development of Henan Province
Based on Coupling Coordination Model

RM1417 Presenter: Xiaoyu Zhou
Zhengzhou University of Science and Technalogy, China
| 16:30-16:45 ::l:r- Fa:;trah:m?:‘en tun.t Muaodel Based on Returns interval Grouping
| RM1057 senter: Baocheng Jiap

Southwest University of Finance and Economaics, China

16:45-17:00

Employee motivation in elderly care social enterprises in Macan
FPresenter: jenny Phillips

RM1044 University of Saint joseph, China
The Role of Shared Auvditors in Goodwill Impairment and Long-term M&A
17:00-17:15 Performarce
RM1037 Presenter: Rungiong Zheng

Shenzhen University, China

17:15-17:30

Spatio-temporal Variation of Per Capita Consumption Expenditure Residents and Its
Influential Factors in China Based on a Panel Data Model

RM1087 Presenter: Honghong Liu
Nanning University, China
Evolution Analysis of Fuel Cell Stack Technology Innovation Network
17:30-17:45 x
Presenter: Lis
RM1423-A nter: Wang Li Sheng

Beijing University of Technology, China

17:45-18:00
RM1093-A

Constructing and Applying the Game Cross-Efficiency Slack-based Measure Model
Presenter- Tingyang Huang
Beijing University of Technalogy, China

oy
o




PARALLEL SESSION 6 / FTHL 6 (Dnsiteﬁﬂﬂ%)

Business Management and Talent Cultivation

AL EESATIER

Time / @ 16:00-18:00 | 2023.07.22 Room /@{YE  Siyuan Room / 3F/ BEF

Chair: Prof. Rui Peng, Beijing University of Technology, China

Presentation / I8

How to implement strategic CSR? A mechanism oriented to corporate responsible
16:00-16:15 competitiveness

RM1049 Presenter: Cuangming Xiang
University of Electronic Science and Technology of China, China

Exploratory Analvsis of Project Management Adoption and Maturity Level of IT
16:15-16:30 Companies - A Comparison betwesn Macao and Henggin

RM1125 Presenter: Wong Ka Seng
Umniversity of Saint Joseph, China

The Influence of Job Autonomy on Workplace Weli-Being among the
16:30-16:45 MNew-Generation Employee: a view from bwo theories

rM1023 Presenter: Yao Zhang
University of Chinese Academy of Science, China

Inclusive Imagery in Advertising: How Viewers' Persuasion Knowledge Affects

16:45-17:00 Their Emotional Response to Gender and Ethnic ldentity in Advertisements
RM4012-A Presenter: [ie Sun

Siena College, USA

Perspectives on Fostering Intercultural Exchange: The Hole of Short-term
17:00-17:15 International Study Tours in the Business/Management Curriculum

RM4010-A Presenter: Chien Wen Yu

Bridgewater State University, USA

Emproving Quality Management in Talent Cultivation Through Artificial Intelligence
17:15-17:30 in China's Private Universities
RM1431 Presenter: Ya Chen

Nanning University, China

Cultural Differences in  Thinking Outside of Box: The Influence of
17:30-17:45 Context-Independent Versus Context-Dependent Thinking Styles om Creative

Performance
RM1432-A Presenter: Wenxia Guo

Acadia University, Canada

Research on Recommendation of Potential Technical Partners of Enterprises£"An
17:45-18:00 Example of UAV Industry

RM1039-A Presenter: Liang Zhai

Beijing University of Technology, China
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PARALLEL SESSION 7 / BiTe 7 (Online / 2 B

.m‘  13:00-15:30| 2023.07.22 RoomA 83034154741 Passwords  Beijing

Invited Talk

Innoevation, Sustainability, and Consumer Acceptance: An Example of Japan
13:00-13:30 Presenter: Assoc. Prof Mitsunori Hirogaki
Kyusku University, japan

E-Commerce and Business Informatization

BFESSIEERL

I'nme Table STERS YTy B e e Tl o = i i

Chair: Assoc. Prof. Wei Ll, Hebei University of Economics and
Business, China

Time / FE e P!‘t ';enhtmn! ;{:?ﬁ

The Influence of Social Media Live Streaming on Fashion Industry Sajes: A Study of
13:30-13:45 Live Shopping from Seller's Perspective

RM1119 Presenter: Ni Komang Sabine Deviana Maharani
Bina Nusantara University, Indonesia

Impact of Trade Facilitation on Cross-border e-Commerce
Presenter: Yazhao Dong
Wuhan Business University, China

13:45-14:00
ECZ001

| “Bet” Based Online Evaluation System for Marketing Campaign--lncrease the
| 14:00-14:15 quantity and authenticity of online evaluations

EC2006 Presenter: Jing Wu
’ Chengqging College of Humanities, Science & Technology, China

14:15-14:30 Tourism destinations' digital marketing: Current trends and issues
IiMl “'5 Presenter: Helena Surva,
Bina Nusantara University, Indonesia

Security Assessment and Proposed Controls in a Philippines” Shopping Mall: A Case
14:30-14:45 Study

RM1134 Presenter: Eric Blancaflor
Mapua University, Philippines

Collaboration Platforms for Organizational Integration Uses and Benefits: A Review
Presenter: [ttipat Chinangkulpiwat
King Mongkut’s Institutute of Technology Ladkrabang, Thailand

14:45-15:00
RM1i131

Impact of 1T General Control and Application Control in Increasing Information
15:00-15:15 Quality for Auditor

RM1110 Presenter: Annisa Aulia Khava
Bina Nusantara University, Indonesia

Framework to Optimize Profitability of Private Sector Banks in India
Presenter: Rajveer Rawlin
M.S. Ramaiah Institute of Management, India

15:15-15:30
RM1042
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PARALLEL SESSION 8 :" P1i745r4 8 (Online ﬁ £ )

P{g’;’ 13:00-15:30 |2023.07.22 RoomB 61907330496 Passwords  Beijing

Auditor Acceptance of Metaverse: Approach from Technology Acceptance Medel
13:00-13:30 Presenter: Assoc. Prol. Bambang Leo Handoko
Bina Nusantara University, Indenesia

Analysis of E-Commerce Customer Behavior and Enterprise
Information Technology Adoption Intention
BFESEPITASTS U EREARATER

I Time Table

Chair: Assoc. Prof. Bambang Leo Handoko, Bina Nusantara
University, Indonesia

Time / B8

Presentation [ iC . {
i Analysis of Factors Affecting the Intention to Use Apdit Software on External
| 13:30-13:45 Auditor Profession in Jakarta
RM1116 Presenter: Della Angelina

Bina Nusantara University, Indonesia

Influence of Customers’ Sates Promotion and [ntermet Reviews on Trust and
13:45-14:00 Impulse Purchasing

RM1024 Presenter: Dam Tri Cuong
i Industrial University of Ho Chi Minh City, Viet Nam

Al Driven Scalable E-Commerce Marketplace Customer Review Analysis &
14:00-14:15 Actionable [nsights
RM1091 Presenter: Manjunath Srinivas
Rakuten India Pvt. Ltd., India
Assessing Perception and Actual ¥sage of the E-Tax System as a VAT Periodic Tax
14:15-14:30 Return Reporting System: An Empirical Study in Indonesia
RM1444 Presenter: Lutfia Zahra
[ Bina Nusantara University, Indanesia
f_ The Impact of Omni-channel Integration on Customer Engagement Behavior
| 14:30-14:45 The Moderating Role of Customer Experience
RM4006-A Presenter: Xiaogian Jiang
[iangxi University of Finance and Economics, Chiina
The lmpact of Multi-Layered Metwork Embeddedness on Corporate Technological
14:45-15:00 Ennovatian
RM1092-A Presenter: Gianying Wang
Beijing University of Technaology, China

15:00-15:15 S0 SLOCK NealBet
RM1035 T

Implementation of Tax Technology e-Bupot Unification in Indonesia; Applying the

15:15-15:30 Del.one & McLean Information Systems Success Model
RM1073 Presenter: Agatha Constansha

Bina Nusantara University, indonesia




PARALLEL SESSION 9 / F474+4€ 9 (Online

‘Beijing
Time

16:00-16:30

16:00-18:45 |2023.07.22  RoomA 830 3415 4741

L)

Passwords  Beijing
Invited Talk |

Artificial Intelligence and Text Mining for Business Applications and Innovations
Presenter: Prof. Thomas Hanne

FHNW University of Applied Sciences and Arts Northwestern Switzerland,
Switzerland

Digital Economy, Digital Banking, and Electronic Taxation

I Time Table

MFER, BFRTSEFHS

Chair: Prof. Thomas Hanne, FHNW University of Applied Sciences
and Arts Northwestern Switzerland, Switzerland

Time / ] .

Presentation / L8

Does Digital Banking Elevate Bank Competitiveness? A Case in Indonesia Regional
16:30-16:45 Development Bank
RM1404 Presenter: Audy Thuda
Bina Nusantara University, Indonesia
Research on the Integrated Development of Digital Economy and Cultural-Tourism
16:45-17:00 Industry in Guangdeng Province——An Empirical Study from 2013-2021
RM1108 Presenter: Yijun Zhang
Guangdong University of Science and Technology, China
Text Mining Enabled CEET@®] Methodology for Business Model Analysis with the
| 17:00-17:15 Case of Sharing Bicycle
RM1450 Presenter: Wei Li
Hebei University of Economics and Business, China
Does |ndonesia Have the Readiness to Implement Artificial Intelligence in Tax
17:15-17:30 Technology Development?
RM1072 Presenter: Yohana Fransiska Aurelia Vivian
Bina Nusantara University, Indonesia
17:30-17:45 l?igil‘.‘i.l Final!‘te‘ M{metalry Policy Transmission and Corporate Money Demand
resenter: Guocheng Li
RM1442-A Beijing University of Technology, China
Research on the Factors Influencing Consumer’s Repurchase Intention aof Fresh
17:45-18:00 Food under Community Group Buying
EC2003 Presenter: Hui Ming
University of San Carlos, Philippines
itmpact of Performance Expectancy and Social Presence on Digitai Banking Use
18:00-18:15 Behavior
RM10D4 Presenter; Suhardjo Moeliadi

Bina Nusantara University, Indonesia

12




An Exploratory Comparisen of Stock Prices Prediction using multiple Machine

18:15-18:30 Learning approackes based on Hong Kong Share Market
RM1082 Presenter: Chis Yang Lin
Umiversity of Saint Joseph, China
Analysis of Factors Affecting E-Commerce Seller Tax Compliance through Onling
18:30-18:45 Marketplace in Indonesia Using Multiple Linear Regression
RM1128 Presenter: fonathan Andrew Chevalier Milan Winokan

Binus University, Indonesia

13




PARALLEL SESSION 10 / 4744 10 (Online

Belling

Time 16:00-18:30 [2023.07.22 RoomB 81907330496  Passwords

Invited Talk

Trends on Physiolagical Monitoring in Neuromarksting
16:00-16:30 Presenter: Assoc. Prof. [odo Alexandre Lobo Margues
University of Saint joseph, China

Applied Modeling and Applied Computing in Business and

I Time Table

Innovation Management

i S ERPNARIRSNAITE

Chair: Assoc. Prof. Mitsunori Hirngaki Kyushu University, lapan

Time [ ﬂi}]‘ﬂ}

16:30-16:45
RM4017-A

Presentation / L8

Supplyldemd Evolution Mechanism of Weak Demand Signals from the

Perspective of the Entropy Theory
Presenter: Dongyuan Zhao
Beijing University of Technology, China

16:45-17:00
RM1031

Cross-Country Manufacturing Value Added Improvement in the Quantile Regressinn
Muorel

Presenter: Adirek Vajrapatkul

Sukhothai Thammathirat Open University, Thailand

17:00-17:15
RM1127

A Test of an Instrument for Measuring the Organisational Survival of the Retail Food
Business in Thailand

Presenter: Auyporn Naklamthong

King Mungkut 5 Institute of Technology L.ad.kmhang Thailand

17:15-17:30

“A& Muodel of White Supply Chain Management for r Sustainable Performance (n the
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Optimizing Cryptocurrency Portfolio

Adirek Vajrapatkul

School of Economics, Sukhcthai Thammathirat Open University, Thailand

Abstract

Cryptocurrency investment has become a popular strategy for investors, as it provides
opportunities for risk diversification. In order to maximize future profits and minimize
Cryptocurrency risk, portfolic optimization is essential. This work therefore proposes the
optimum portfolio by considering 25 Cryptocurrencies. The daily data for these
Cryptocurrencies were downloaded from the Yahoo website, spanning the period of 5/1/2021
to 10/5/2023. The portfolio optimization is conducted through the Markowitz mean-variance
approach. The results demonstrate that most proportion of investment go to difference
cryptocurrencies according to portfolic objective.

Keywords: Cryptocurrency, Portfolio Optimization, Markowitz mean-variance, Efficient

Frontier.

1. INTRODUCTION

Cryptocurrency has become a significant topic in recent years, with many investors
considering it as a potential investment option. Cryptocurrency is a digital or virtual currency
that uses cryptoeraphy for security. It operates independently of any central authority and is
based on a decentralized network of computers. The most well-known cryptocurrency is
Bitcoin, but there are many others, including Ethereum, Ripple, and Litecoin. Cryptocurrencies
are created through a process called mining, which involves using computer power to solve
complex mathematical problems (Fang et al, 2022). One of the main reasons why
cryptocurrency has become important in investment is due to its potential for high returns.
Cryptocurrencies are known for their volatility, which means that their value can fluctuate
rapidly over short periods of time (Leirvik, 2022). This can provide opportunities for investorsto
make significant profits if they can successfully predict market trends and buy and sell at the
right times. The high volatility of cryptocurrencies means that prices can fluctuate wildly in a
short period of time, making it difficult to predict the market and potentially resulting in

significant losses. Furthermore, cryptocurrencies are still a relatively new and untested asset
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class. As such, there s a lack of historical data on how they perform over the long-term
(Hudson & Urguhart, 2021). This makes it difficult to make informed investment decisions and
to accurately assess their potential risks and returns.

Despite the risks associated with cryptocurrencies, a growine number of investors are
considering this digital asset class as an investment opportunity. To this end, a number of
studies have evaluated the characteristics of cryptocurrencies as an asset class and the
effectiveness of portfolio selection methods, such as Markowitz's mean-variance optimization
(Brauneis & Mestel, 2019), in constructing cryptocurrency portfolios. Notably, a cryptocurrency
portfolio is not fundamentally different from a traditional investment portfolio. Rather, it is a
collection of digital assets held by an investor in order to generate a return on investment.
Nonetheless, investors must take into account a few notable differences between traditional
investment portfolios and cryptocurrency portfolios. One of the most significant differences
between traditional and cryptocurrency portfolios is the level of risk involved.
Cryptocurrencies are notoriously volatile, which means that their values can fluctuate wildly
over short periods of time. This volatility can make it challenging to create a stable and

reliable cryptocurrency portfolio that generates a consistent return on investment.

Therefore, the primary purpose of this research is to add to the existing body of
literature in this field. This study will construct Cryptocurrency portfolios using a Markowitz
mean-variance framework (Zhang et al., 2018) and to determine the relationship between
their risk and returns relative to benchmarks for single currency portfolios. For this purp ose,
the following sections will be organized as follows: The second section will provide an
overview of the pertinent portfolio optimization concepts, while the third section will
describe the research methodology. In Section 4, empirical findings will be presented,

followed by recommendations.
2. Literature Reviews

Portfolio optimization is an essential tool for investors to make informed decisions
about their investments (Zanjirdar, 2020). It involves selecting a mix of investments that
balances risk and return in a way that maximizes the return for a given level of risk. This
diversification helps to miticate the impact of market fluctuations and reduce the overall risk

of the portfolic.
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Additionally, portfolio optimization helps to identify investments that have a low
correlation to each other, further reducing risk. Finally, portfolio optimization allows investors

to tailor their investments to their specific goals and risk tolerance.

Portfolio optimization is a complex process that involves analyzing the expected
returns and risks of different asset classes and constructing a portfolio that offers the highest
possible return for a given level of risk or the lowest possible risk for a given level of return.
There are five types of portfolio optimization (Bessler et al., 2021b) (Bessler et al., 2021a):
Mean-Variance Optimization, Black-Litterman Model, Risk Parity, Maximum Sharpe Ratio, and
Minimum Variance. Mean-Variance Optimization involves analyzing the expected returns and
risks of different asset classes and constructing a portfolio that offers the highest possible
return for a given level of risk or the lowest possible risk for a given level of return. Black-
Litterman Model is particularly useful when investors have strong views on certain asset
classes. Risk Parity allocates assets based on risk rather than returns. Maximum Sharpe Ratio
is the method that seeks to maximize the risk-adjusted return of a portfolio. Minimum
Variance portfolic optimization aims to construct a portfolio that has the lowest possible

volatility.

Investors must consider several factors when optimizing their portfolios, such as risk
versus return tradeoff, diversification, asset allocation, and correlation (Mangram, 2013). Risk

versus return tradeoff is one of the most fundamental concepts in finance, and investors

must carefully analyze the risk and return characteristics of each investment before making a

decision. Diversification involves investing in a variety of assets to spread out risk and reduce

the impact of any one investment on the overall portfolio. Asset allocation involves
dividing an investment portfolio among different asset classes based on the investors' goals,
risk tolerance, and investment horizon. Correlation measures the degree to which two assets
move in relation to one another, and investors should aim to invest in assets that are
negatively correlated to reduce overall portfolio risk. However, correlation can change over

time, so investors must regularly monitor and adjust their portfolios accordingly.
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The empirical investigation reveals that incorporating Cryptocurrency into a portfolio
does lead to improved effectiveness of traditional asset portfolios (Andrianto & Diputra,
2017).

Moreover, the creation of a portfolio consisting of cryptocurrencies, gold, and/or
market index demonstrates diversification effects that significantly enhance the efficiency of
the cryptocurrencies portfolio (Omanovic et al., 2020). Conversely, the inclusion of multiple
cryptocurrencies in traditional asset portfolios produces better diversification outcomes, with
Ethereum offerine a superior diversification opportunity in comparison to Bitcoin (Ma et al.,
2020).

In the realm of cryptocurrency portfolios, research has uncovered that Bitcoin's
impressive combination of high returns and low risk positions it as the dominant asset
(Hrytsiuk et al,, 2019). This assertion is further supported by the optimized cryptocurrency
portfolios generated through a modified Markowitz model, which consistently highlight
Bitcoin as the top-performing asset due to its lucrative profitability and minimal risk exposure
(Boiko et al., 2021).

3. Methodology

The advent of Markowitz's mean-variance theory in 1952 [1] was a seminal moment
in the realm of portfolic management. This revolutionary approach demonstrated that
through a combination of multiple risky assets with low inter-correlation, investors could
effectively reduce unsystematic risk, while simultaneously achieving higher risk-adjusted
returns on the financial market. In the quest for portfolio optimization, investors are faced
with the challenge of maximizineg returns while minimizing risks, thereby striking a delicate
balance between these two imperatives. Given their concerns around limited capital and the
possibility of capital loss, investors often opt for diversification as a means of risk
management. Markowitz's model, which forms the theoretical backbone of his eponymous

theory, can be expressed in the following (Meisel & Sinaga, 2022) (Chizari & Vazirian, 2022):
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where Rt and T3 are the return and the rate of return at time t, respectively. T denotes

expected rate of return where n is number of observations.

52 = S B
T

(3)

- _ = (i) (e 7))
b= . ;

(4)

where 072 represents the variance of rates of return and 0;j denotes the covariance of

return

where pj; is the correlation coefficient

E(rp) = Yots %B(n),

0y =\ 2ij PijOi0Xi%;
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(7)
where E(Tp) the portfolio’s expected rate of return and Op is the portfolio’s risk
Markowitz Maximization Problem can be represented in the following form:
Min Y=y Xj=1 XiX;j0ij
st Z?=1 XEE(TE) = E(Tp)*
=1 X =1
x;=20i=12,..,n
(8)
Similarly, the Markowitz Maximizing problem can be written by:
max Yizy % E (1)
st D=1 dj=1 %iXj0y < Op
=i Xp=1
=0, I=12 .50
Lastly

sp=EU 71

(10)
where SRis the Sharpe Ratio

This study undertook an extensive data analysis of 25 selected cryptocurrencies. The daily
data for this study was sourced from Yahoo Finance website, covering a period spanning from

5/1/2021 to 10/5/2023, resulting in a total of 856 observations. This research assume risk free

rate equal to 4 percent.
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1. Result

The results from return and variance calculation for each cryptocurrency are present in

Table 1.

Table 1. Return and Variance of Cryptocurrencies

Stocks Annual Return Annual Variance
ADA-USD < 0.3%48 0.9872
ALGO-USD = 0.9400 1.2666
ATOM-USD - 03477 1.5949
BCH-USD ] 0.7980 0.9973
BNB-USD 0.3926 1.0288
BTC-USD - 0,2477 0.454a4
BUSD-USD 0.0002 0.0003
CNX-USD 26037 295178
CRO-USD . 0.1232 1.2554
DAI-USD - 0.0006 0.0014
DOGE-USD 0.1125 1.8542
DOT-USD - 0.7413 1.2212
ETC-USD 0.1026 1.5169

ETH-USD 0.0158 0.7961
FIL-USD . 1.0122 1.5987
FRAX-USD 0.0059 0.0170
FTM-USD 0.3444 27143
GRTE719-USD = 1.3220 1.7659
HBAR-USD 5 0.4379 1.3316
HEX-USD 0.7874 20779
LDO-USD - 0.1219 3.4223
LEOQ-USD 0.4236 0.5750
L TC-USD - 0.1411 3.4209
MATIC-USD 0.4288 0.5750
NEAR-USD 0.4309 0.9552

The results presented in Table 2 demonstrate that the maximum Sharpe Ratio portfolio
yields return and standard deviation values that lie between those of the minimum variance
portfolio and maximum return portfolio. Moreover, upon arranging these portfolios based on

standard deviation values, it is evident that the Min Variance Portfolio displays the least
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standard deviation. The Max SR Portfolio, Equal weight Portfolio, and Max Return Portfolio
follow in ascending order of standard deviation values. Similarly, the return from these
portfolios increases as the standard deviation values increase. These findings shed light on the
complex relationship between portfolio design and risk-return trade-offs and highlight the
importance of carefully considering both factors when making investment decisions.

The weight for each cryptocurrency corresponding to each portfolio was shown in
Table 3. By allocating investment based on Min Variance cbjective, most proportion of
investment will go to BUSD-USD with total weight of 0.8751. If the investment allocation is
based on Max SR objective, most proportion of investment will go to MATIC-USD with total
weight of 0.5688. However, if the investment allocation is based on Max Return Portfolio

objective, all investment will go to CNX-USD.

Table 2. Expect return, Standard deviation, and Sharpe ratio of portfolios

Indicators Equal weight Min Variance Max Return Max SR Portfolio
Portfolio Portfolio Portfolio
W, = 0.0208
Expect return -0.0737 0.0003 2.6037 0.6839
Standard deviation 0.7874 0.0169 54314 0.7567
Sharpe ratio -0.1444 -2.3440 0.4720 0.8509
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Table 3. Cryptocurrency investment weight in Portfolio

Stocks Min Variance Max Return _ Max SR
Portfolio Portfolio Portfolio

weight . weight - weigh*-f.

ADA-USD = = -
ALGO-USD -

ATOM-USD = -

BCH-USD - :

BNB-USD = - 0.0798
BTC-USD - ~ -
BUSD-USD 0.8751 - -
CNX-USD = 1.0000 0.0726
CRO-USD -

DAI-USD 0.1238 - =
DOGE-USD 0.0009

DOT-USD = = -
ETC-USD

ETH-USD - - r
FIL-USD - 3 -
FRAX-USD - =

FTM-USD = - -
GRT6T19-USD ¥

HBAR-USD - = s
HEX-USD 0.0001 - 0.2788
LDO-USD

LEO-UsD : 2 =
LTC-UsSD - =

MATIC-USD - 5 0.5688
NEAR-USD - 5 "
Total weight 1.0000 1.0000 1.0000

The figures provided in 1 effectively illustrate the precise location of each portfolio
on the efficiency frontier. It is worth noting that all portfolios are situated on the efficient
frontier, with the maximum Sharpe ratio portfolio positioned at the tangency point between

the boundary of the efficient frontier and capital market line (CML). In contrast, the equal
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weight portfolio is positioned below the boundary of the efficient frontier, indicating its

suboptimal performance.

Figure 1. Position of portfolios

The results of the analysis should inform investors of the trade-off between risk and
return, as well as the potential return from investment decisions based on their risk

tolerance.

2. Conclusion

Cryptocurrency has become a significant investment channel for investor and portfolio
allocation become an crucial strategy. Nonetheless, Cryptocurrencies are notoriously volatile,
thus make it challenging to create a stable and reliable cryptocurrency portfolio that
generates a consistent return on investment. The purpose of this study is to investigate
portfolio management for 25 cryptocurrencies. In this work, the mean-variance method is
used to optimize the portfolio based on a variety of objectives. The daily data for this study
was sourced from Yahoo Finance website, covering a period spanning from 5/1/2021 to
10/5/2023, resulting in a total of 856 observations. According to the finding, portfolio
optimization involves a trade-off between risk and return. When examining the proportion of
cryptocurrencies in each portfolio objective, it was discovered that most proportion of

investment go to difference cryptocurrencies according to its expected risk and return.
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Investigating Black-Scholes Model Performance and Option Prices

Dynamics

Adirek Vajrapatkul

School of Economics, Sukhothai Thammathirat Open University, Thailand

Abstract

This study aims to investigate the performance of the Black-Scholes model, while
gaining insights into the dynamic response of option prices to variable constancy in the
model. The study utilized TEAL and AMEN data sourced from Yahoo Finance and the U.S.
Department of the Treasury website, spanning from December 5th, 2023, to December 19th,
2025. The findings indicate that the BSM model is an effective tool for determining option
prices within a short time frame, and the BSM-calculated price may be higher or lower than
the actual price in the long run, depending on the characteristics of the underlying asset.
Therefore, users of the Black-Scholes model should use it as a starting point and take other
factors, as well as option pricing models, into account when making pricing decisions to
improve their chances of success in the options market.

Keywords: Black-Scholes Model, Option pricing, Call option, Put option

1. INTRODUCTION

The capital market is a vital space that provides individuals and institutions with the
means to trade a variety of financial securities, including bonds, stocks, and other complex
financial instruments (Véron & Wolff, 2016). With their fundamental role in facilitating the
exchange of long-term debt and equity-backed securities, capital markets and financial
derivatives have gained significant attention from both academic and industry experts.
Financial derivatives are the financial instruments that derive their value from underlying
assets such as stocks, bonds, and commodities (Jalal-Eddeen & Saleh, 2022). The relationship
between these two financial instruments lies in the fact that derivatives are traded in the

capital market. Derivatives are used by investors and traders to manage financial risks and
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enhance returns on investment (Hoffmann et al., 2015). They allow investors to take
positions on the future price movements of underlying assets without owning them outright.
The capital market provides a platform for the trading of these derivatives, thereby facilitating
the transfer of risk from one party to another. It is important to note that there are various
types of derivatives, and the most common ones are options, futures, forward contracts, and
swaps (Karimi, 2022). These instruments enable investors to speculate on the future price
movements of the underlying asset, and can be used as a hedging tool to manage financial
risks.

Options are financial instruments utilized by market participants for profit generation
or assel protection against falling prices and potential losses. The buyer and seller are
involved in an option contract, and the buyer acqguires the right, though not the obligation,
to purchase or sell a specific asset at a predetermined price on a future date, dependent on
whether the option is classified as an American or European option (G6l, 2023). The growth
in demand for options is attributed to the heightened awareness and increased volatility of

the market, which also exerts a significant influence on the option price.

Numerous pricing models have been developed over the years to estimate the fair
value of options. Among these models, the Black-Scholes model (BSM) has gained
prominence. This model, which was proposed by Fischer and Myron in 1973 (Black & Scholes,
1973), is based on the postulation that call and put option prices can be determined by
considering various relevant factors, including volatility, risk-free rate, spot value, strike price,
and time to maturity. The BSM was primarily designed for pricing European options on stocks
and operates under specific assumptions regarding the distribution of the stock price and the

economic environment,

Through empirical investigation, fascinating findings have emerged regarding the Black-
Scholes model (BSM). Among these insights, the BSM has displayed a notably negative pricing
bias, which is contingent on the moneyness of the option and the volatility of the underlying
asset (Singh & Vipul., 2015). Additionally, the BSM has demonstrated suboptimal performance
in predicting the price of out-of-the-money call options (Sudhakar, 2016). Furthermore, during
economic crises, the accuracy of the BSM has proven to be significantly poor (Redroban &

Cifuentes, 2021). However, during tranquil periods, the BSM reigns supreme as the cptimal
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model (Iltlzer, 2022). These discoveries shed light on the limitations and strengths of the

BSM and provide valuable insights for this research.

The primary objectives of this research are to compute and contrast the theoretical
pricing model based on the Black-Scholes-Merton equation with the actual price of TEAL and
AMEN options, specifically in the case of 'in-the-money. To accomplish this, the subsequent
sections will be organized in the following manner: First, a comprehensive elucidation of the
option will be presented. Subsequently, the research methodology will be detailed in
Section 3. In Section 4, the study's empirical findings will be thoroughly analyzed and

interpreted, followed by a set of recommendations.

2. LITERATURE REVIEWS

Following are brief explanations of the relationship between option price and variables
within BSM, as well as an overview of Tesla, Inc. and Amazon.com, Inc,, the issuers of the
options examined in this study.

The price of an option is fundamentally the sum of three components: intrinsic value,
time value, and insurance value. In turn, intrinsic value is the difference between the price of
the underlyine stock and the strike price of the option. In contrast, time value is the premium
that the buyer of the option is willing to pay for the right to purchase the underlying stock at
a later date. The third element is the most significant and is what distinguishes an option
from other financial assets. It quantifies the potential profit or loss from an option position,
with the loss limited to the option's purchase price (Brenner & Subrahmanyam, 1994).

However, to gain a comprehensive understanding of the factors that influence option
pricing, it is imperative to analyze the various components within the Black-Scholes model,
i.e., the initial stock price, strike price, risk-free interest rates, volatility of stock prices, and the
option's time to maturity (Damodaran, 2012):

Initial stock price is one of the primary factors that affects the price of a call option.
Options are assets whose value is derived from that of an underlying asset. As a result,
changes in the value of the underlying asset affect the value of the corresponding options.

As calls provide the right to purchase the underlying asset at a fixed price, an increase in the
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underlying asset's value will increase the value of the calls. Puts, on the other hand,
decrease in value as the asset's value rises.

The strike price is another important factor that affects the price of a call option. At
the strike price, the option purchaser has the right to purchase the underlying stock. In the
case of calls, where the holder acquires the right to purchase at a fixed price, the call's value
decreases as the strike price rises. The value of put options, which the holder has the right
to sell at a fixed price, will increase as the strike price rises.

Risk-free interest rates also play a role in determining the option price. Since the
buyer of an option pays the option's price in advance, there is an opportunity cost involved.
This expense is dependent on the level of interest rates and the time remaining until the
option expires. Since the exercise price does not have to be paid (received) until expiration
on calls, the risk-free interest rate also factors into the valuation of options when the present
value of the exercise price is computed (puts). The value of calls increases as the interest
rate rises, while the value of puts decreases.

The volatility of stock prices is another crucial element in determining the option's
price. The buyer of an option obtains the right to purchase or sell the underlying asset at a
predetermined price. It is known that the greater the variance in the underlying asset's value
the greater the option's value. This applies both to calls and puts. While it may seem
counterintuitive that an increase in a risk measure (variance) would increase value, options
differ from other securities in that buyers of options can never lose more than the purchase
price; in fact, they have the potential to earn substantial returns from large price movements.

Additionally, dividends paid on the underlying asset play a role in determining the
option's price. If dividend payments are made on the underlying asset during the life of the
option, it is likely that the asset's value will decrease. Therefore, the value of a call on the
asset decreases as the size of expected dividend payments increases, and the value of a put
increases as the size of expected dividend payments decreases. For call options, dividend
payments are more intuitively viewed as the cost of delaying exercise on in-the-money
options. Consider an option on a publicly traded stock to see why. Once a call option is in-

the-money (i.e., the holder will receive a gross payoff by exercising the option), exercising the
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call option will provide the holder with the stock and entitle the holder to future dividends
on the stock. If the option is not exercised, these dividends will be forfeited.

Lastly, the time remaining until an option's expiration date is a significant factor in
determining the price of a call option. Both calls and puts increase in value as expiration time
approaches. This is because a longer time to expiration gives the underlying asset more time
to fluctuate in value, thereby increasing the value of both types of options. In the case of a
call, where the buyer has the right to pay a fixed price at expiration, the present value of this
fixed price decreases as the option's life increases, thereby increasing the value of the call.

The following provides a brief overview of Tesla, Inc. and Amazon.com, Inc. Tesla, Inc.
creates, develops, produces, leases, and markets energy generation and storage systems in
China, the United States, and other countries. Energy Generation and Storage and Automotive
make up its two business segments. The Automotive segment sells automotive regulatory
credits, electric vehicles, non-warranty after-sales services, used cars, retail goods, and vehicle
insurance. Through direct and used car sales, a network of Tesla Superchargers, and in-app
uperades, this segment also offers sedans and sport utility vehicles. It also offers
purchase financing and leasing services, services for electric vehicles through its company-
owned service locations and Tesla mobile service technicians, as well as vehicle limited
warranties and extended service plans. Through its website, stores, and galleries, as well as a
network of channel partners, the Energy Generation and Storage segment designs,
manufactures, installs, sells, leases, and provides related services to residential, commercial,
industrial, and utility customers. It also offers service and repairs to customers of its energy
products, including those covered by warranties, as well as a range of financing options. In
February 2017, the business changed its name from Tesla Motors, Inc. to Tesla, Inc. Austin,
Texas serves as the corporate headquarters of Tesla, Inc., which was founded in 2003.

With regard to Amazon.com, Inc, it operates physical and online shops in North
America and other countries to retail sell consumer goods and subscriptions. Three divisions
make up its business: North America, International, and Amazon Web Services (AWS). Products
purchased for resale, items offered by third-party sellers, and other items are all available
through the company's retail locations. Additionally, it creates and publishes media content

as well as manufactures and sells electronic devices like Kindle, Fire tablets, Fire TVs, Rings,
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Blink, eero, and Echo as well as media content. The business also provides programs that
allow vendors to sell their wares in its shops, as well as programs that let content creators
like writers, musicians, filmmakers, Twitch streamers, skill and app developers, and others
publish and market their works. Along with fulfillment, advertising, and subscriptions for digital
content, it also offers compute, storage, database, analytics, machine learning, and other
services. A membership program called Amazon Prime is also provided by the business. In
addition to serving advertisers, it benefits buyers, sellers, developers, businesses, and content

producers. With its headquarters in Seattle, Washington, the business was founded in 1994.

3. METHODOLOGY

The formula of the Black-Scholes model for computing option price is as follows

(Muthusamy & Vevek, 2015) (Srivastava & Shastri, 2020);
(1) C(8,.2)=S,N(d,)-Ke"\ "N (d,),

(2) P(S,,t)=Ke""!N(-d,)-S,N( -d,),

Iog[ﬁ]+(r'+£JT
K 2

(3) d, =

c(r) Pl N(O
where ( ) ( ) and ( ) are call option price, put option price, and the cumulative

standard normal distribution, respectively. Sy denotes initial stock price. K r oadT

?

represent strike price, risk-free interest rates, annual volatility of stock prices, and option life

span.

This study employs secondary data analysis of two options, TSLA and AMZN, at-the-
money contract prices obtained from Yahoo Finance for a span of 19 periods for TSLA and

17 periods for AMZN, ranging from December 5th, 2023 to December 19th, 2025. The risk-
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free rate used in this analysis was derived from the U.S. Department of the Treasury website

and is based on the 13-week Treasury bill rates.

4, RESULT

Figure 1 represents the movement of stock prices and return volatility of TSLA and AMZN

(a) (b)

Figure 2. (a) The movement of stock prices of TSLA and AMZN and (b) the return volatility of
TSLA and AMZN

Table 1 shows the call option actual price (CACP), the call option price calculated
from BSM (CBSP), the put option actual price (PACP), and the put option price calculated
from BSM (PBSP) of TSLA. The data in the table reveals some interesting insights into the
pricing of options in the short and long time periods. In the short time period, it can be
observed that the actual price and the calculated price match well for both call option and
put option. This indicates that the BSM model is a good approximation of the actual market
prices in the short term. However, in the long time period, there is a large difference between
the actual price and the calculated price for both call option and put option. This suggests
that the BSM model may not be an accurate predictor of option prices in the long term.
Figure 2 depicts a graphical representation of the calculated and actual prices of TSLA
option, showcasing a comparison between the two. Upon observation, it is evident that the
calculated prices for the call option are consistently higher than the actual prices during the
long-term period. In contrast, the actual prices for the put option are consistently higher

than the calculated prices during the long-term period.
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Table 4. Tesla, Inc. (TSLA)’s Call and Put option price

Expiration date Call (in maney) A Put (in money) A
CACP CBSP PACP PBSP
12/5/2023 5.50 5.59 2% 6.75 6.63 -2%
19/5/2023 7.40 7.58 2% 8.40 8.18 -3%
26/5/2023 10.50 10.78 3% 13.00 12.62 -3%
2/6/2023 11.60 11.96 3% 13.85 13.37 -3%
9/6/2023 1315 13.59 3% 14.90 14.31 -4%
16/6/2023 12.95 13.45 4% 12.95 12.35 5%
21/7/2023 19.50 20.20 4% 20.85 19.66 -6%
18/8/2023 22.60 23.53 4% 2290 21.29 -1%
15/9/2023 24.10 25.33 5% 23.15 21.30 -8%
20/10/2023 29.55 29.71 1% 27.65 2461 -11%
17/11/2023 32.10 33.20 3% 29.45 26.51 -10%
15/12/2023 34.00 35.30 4% 30.90 27.55 -11%
19/1/2024 34.20 36.42 6% 29.70 26.11 -12%
15/3/2024 37.90 40.55 % 35.00 30.32 -13%
21/6/2024 43.30 46.55 8% 36.10 30.36 -16%
20/9/2024 48.50 52.23 8% 42.15 34.70 18%
17/1/2025 53.70 57.99 8% 45.65 36.47 -20%
20/6/2025 56.60 64.49 14% 45.48 a3.77 -4%
19/12/2025 65.95 71.78 9% 53.35 39.34 -26%
' I/""’

Figure 3. The calculated and actual prices of T5LA option
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1389 Thailand Gross Provincial Product Growth in Spatial Regression Models
5. 1309 Volatility and Value at Risk of Gold Return
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