University of Texas at El Paso

ScholarWorks@UTEP

Open Access Theses & Dissertations

2024-08-01

Do Investors Value Firm's Application of Cryptocurrency and
Blockchain Technology?

Shensi Wang
University of Texas at El Paso

Follow this and additional works at: https://scholarworks.utep.edu/open_etd

6‘ Part of the Accounting Commons, and the Finance and Financial Management Commons

Recommended Citation

Wang, Shensi, "Do Investors Value Firm's Application of Cryptocurrency and Blockchain Technology?"
(2024). Open Access Theses & Dissertations. 4213.

https://scholarworks.utep.edu/open_etd/4213

This is brought to you for free and open access by ScholarWorks@UTEP. It has been accepted for inclusion in Open
Access Theses & Dissertations by an authorized administrator of ScholarWorks@UTEP. For more information,
please contact Iweber@utep.edu.


https://scholarworks.utep.edu/
https://scholarworks.utep.edu/open_etd
https://scholarworks.utep.edu/open_etd?utm_source=scholarworks.utep.edu%2Fopen_etd%2F4213&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/625?utm_source=scholarworks.utep.edu%2Fopen_etd%2F4213&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/631?utm_source=scholarworks.utep.edu%2Fopen_etd%2F4213&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarworks.utep.edu/open_etd/4213?utm_source=scholarworks.utep.edu%2Fopen_etd%2F4213&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:lweber@utep.edu

DO INVESTORS VALUE FIRM’S APPLICATION OF CRYPTOCURRENCY AND

BLOCKCHAIN TECHNOLOGY?

SHENSI WANG

Doctoral Program in Business Administration

APPROVED:

Waymond Rodgers, Ph.D., Chair

Aaron Nelson, Ph.D.

Erik Devos, Ph.D.

Stephen L. Crites, Jr., Ph.D.
Dean of the Graduate School



DO INVESTORS VALUE FIRM’S APPLICATION OF CRYPTOCURRENCY AND
BLOCKCHAIN TECHNOLOGY?
by

SHENSI WANG, Ph.D.

DISSERTATION

Present to the Faculty of Graduate School of
University of Texas at El Paso
in Partial Fulfillment
of the Requirements

for the Degree of

DOCTOR OF PHILOSOPHY

Department of Accounting and Information System
THE UNIVERSITY OF TEXAS AT EL PASO

August 2024



Abstract

This paper examines how investors view a firm’s involvement with cryptocurrency or
blockchain technology, measured by 10-K disclosures containing the related keywords.
I find that investors negatively react to the information related to cryptocurrency or
blockchain in the three-day window, but the negative trend is reversed after day four.
Surprisingly, the topic analysis indicates that the market reacts positively to all topics
related to cryptocurrency and blockchain, except for the “competition environment,”
suggesting that factors outside adopting cryptocurrency or blockchain affect the

negative correlations observed before.
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Introduction

Due to the advent of artificial intelligence (AI), cryptocurrency is a rising and
controversial market. A cryptocurrency is a digital currency that is a substitute system
of payment fashioned by employing encryption algorithms (Houben & Snyers, 2018).
Encryption technologies require cryptocurrencies to perform as a currency and a
simulated accounting system, which aims to help professionals better understand
accounting principles and practices through hands-on experience and practical
application. Further, it is designed as a medium of exchange through a decentralized
computer network, which verifies that the parties to a transaction have the money they
claim to possess.

The cryptocurrency growth can be viewed when 2010 Bitcoin’s price never broke $0.4
per bitcoin, while it reached $16,259 per bitcoin at the end of 2022. However, due to
the lack of regulation and volatility of cryptocurrency, the value of cryptocurrency does
not change based on economic situations but fluctuates based on speculation (Macey,
2023). For example, Shahzad et al. (2022) and Ante (2023) find that Elon Musk’s
tweets significantly affect cryptocurrency’s trading volume and price, even though the
impact level differs by the cryptocurrency type.

The derivative technology of cryptocurrency, blockchain, receives great attention since
it can help improve cybersecurity, increase the work efficiency of operations, and
improve data integrity. However, blockchain technology is subject to criticism, too.
Adopting blockchain technology is costly and has high technological requirements.

Companies using blockchain technology may fail to maintain profitability in the long
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run because they must pay significant fees constantly (Islam et al., 2023).

This study applies the Throughput model in analyzing investors’ reactions to a firm’s
involvement with cryptocurrency or blockchain technology, measured by the
cryptocurrency or blockchain-related 10-K disclosures. The Throughput Model
illustrates Al algorithmic pathways to examine each pathway’s quality trade-offs and
the relationship among patterns, which is currently broken into separate pathway
collections (Rodgers, 2020). Al is portrayed as a set of algorithms with an array of
instructions representing a postulated, strict, coded recipe that gets executed when it
comes upon an activation (Rodgers, Murray, Stefanidis, Degbey, & Tarba, 2023;
Rodgers & Nguyen, 2022). Machine learning, an essential component of Al, can
characterize a set of algorithms, which diverge conditionally on whether the data it
collects is structured or unstructured. The synopsis of Al algorithmic pathways,
represented by the Throughput Model, across different publications, can assist the
architects and designers in traversing from the pathway to the pathway until a suitable
amalgamation of patterns that can meet the design goals is established. In addition,
the perception, information, judgment, and decision-choice concepts portrayed in the
Throughput Model can be beneficial design and background knowledge that can help

designers make cogent and reasonable decisions (Figure 1).



Perception

Judgment

Figure 1 The Throughput Model

Moreover, the Throughput Model has been applied to solve issues related to decision-
making and is considered to be new tool and technique in the decision-making cycle
in the era of the fourth industrial revolution (e.g., Attah-Boakye, Costanzo, Guney, and
Rodgers, 2021; Foss & Rodgers, 2011; Rodgers, Alhendi, & Xie, 2019; Ishaque, Attah-
Boakye, & Yusuf, 2022; Rodgers, Economou, and Hudson, 2023; Rodgers, Murray,
Stefanidis, Degbey, & Tarba, 2023). Further, as depicted by the Throughput Model in
Figure 1, I aim to detect which AI algorithmic pathways can be applied to structure the
patterns to assist architects in the blockchain-based application design.

Emphasizing an algorithmic decision-making model is essential in understanding
cryptocurrency and blockchain is critical, especially with the recent speedy
development of AI. Knowing how a company applies blockchain technology is vital to
stakeholders due to the following reasons: 1) Financial analysts and investors need to
evaluate the market reaction to the blockchain’s initiatives in the short term and firm
performance in the long run (Stratopoulos et al., 2022; Chen et al., 2022); (2) A firm’s

adoption of blockchain technology affects its suppliers and retailers’ strategies that



deal with increased production costs and competition environment (Zhou et al., 2022;
Stratopoulos et al., 2022); (3) Regulators have more chances to formulate rules and
update regulations that encourage the new technology to enhance social value while
avoid providing fake secure feelings to incoming customers (Macey, 2023); (4) Firm
managers can better evaluate the potential risks associated with the new technology
and exploit the most value of it. Thus, the disclosures released by adopting firms
become a critical channel for investors to understand the application of the technology.
Current studies find that investors are more likely to respond positively to blockchain-
related disclosures (Yen and Wang, 2021; Chen et al., 2022; Bourveau et al., 2022)
because investors believe adopting blockchain technology benefits firm operations
(Yen and Wang, 2021), mitigates information asymmetry between investors and
managers (Howell et al., 2020), and improves innovations (Guo et al., 2020).
Disclosing cryptocurrency-related and blockchain-related information will likely be
considered good or bad news by investors. Considering cryptocurrency’s technological
specialties, specialty design, and its connection with opportunity behaviors (Macey,
2013; Kethineni and Cao, 2020), investors may have extra concerns when a firm uses
cryptocurrency. Thus, examining how investors react to firms’ cryptocurrency and
blockchain technology applications is crucial for business management since
managers can better align their technology development strategies with investors’
expectations and address their concerns.

Given the mixed opinions regarding cryptocurrency-related and blockchain

technology-related disclosures, this paper is motivated by the need to examine the



relationship between the application of blockchain or cryptocurrency and the market
reaction. Using the blockchain or cryptocurrency-related keywords of 10-K disclosures
as the proxy of a firm’s application of blockchain or cryptocurrency, I find that
adopting blockchain or cryptocurrency is negatively associated with abnormal returns
in a three-day window. The coefficients turn positive after day four, suggesting that
investors overreact to the information related to blockchain or cryptocurrency in the
first place. Also, I observe that investors do not have different attitudes regarding
whether firms disclose cryptocurrency or Bitcoin for the first time. Considering that
containing keywords of cryptocurrency or blockchain does not guarantee that a
company applies the related technology, I adopted topic analysis. Surprisingly, the
regression results of the topic analysis indicate that investors positively react to all
cryptocurrency or blockchain technology topics, except for the topic “competition
environment,” suggesting that the previous negative correlations are likely driven by
factors other than adopting cryptocurrency or blockchain technology.

The “Throughput Model,” implemented in this research, provides the algorithms to
analyze the fundamentals of cryptocurrency and blockchain technology. The
Throughput Model consists of six sets of algorithms that import four concepts:
Perception (P), information (I), Judgement (J), and Decision (D). Each algorithm
presents a unique process of decision-making. Perception relates to the decision-
maker’s prior experience, potential bias, and other factors affecting how they frame a
problem, such as culture and language. Information refers to financial or non-financial

information (i.e., policies) available to a firm’s decision-makers. Judgment is the



process in which the decision-maker weights and classifies the information, with or
without the influence of the perception stage. Finally, the decision stage is whether to
take action.

Based on the four concepts, the Throughput Model generates six different unique Al
algorithm pathways in deciding to commit a fraud action arriving at a decision choice
(Rodgers & McFarlin, 2017; Rodgers, Attah-Boakye, & Adams, 2020). The ethical
algorithms can be portrayed as follows: (1) P->D: the expedient algorithmic pathways;
(2) P>J->D: the ruling guide algorithmic pathway; (3) I=2>J->D: the analytic
algorithmic pathway; (4) I>P->D: the revisionist activist-based algorithmic pathway.;
(5) P>1>J->D: the value-driven algorithmic pathway; and (6) I>P—>J->D: the global
perspective algorithmic pathway. Decision-makers may value a specific algorithm
more than others. By understanding other algorithms, decision-makers have more
opportunities to improve or modify their strategies and select the algorithm that suits
their company’s situation better.

This study contributes to the literature as follows. First, prior studies have mixed
evidence of the relationship between firm value and cryptocurrency or blockchain-
related disclosures. My study provides further evidence about how investors view a
firm’s involvement with blockchain or cryptocurrency and explains why mixed results
exist. Second, I integrate accounting-based performance and market-based
performance measures. Consistent with Rodgers et al. (2013), I analyze a firm’s
accounting performance from quick ratio, profitability, leverage, and liquidity. These

three dimensions provide a more comprehensive view of the current performance



situation. Third, the Throughput Model provides a new perspective in analyzing the
relationship between adopting cryptocurrency or blockchain technology and investor
decisions. The Throughput Model, developed by Rodgers (1997), captures the different
pathways and stages affecting the decision-maker’s choices. Compared to the
traditional event study analysis applied in prior studies, applying PLS models provides
more reliable predictions by reducing dimensionality. In this study, I apply the
I=>P->D pathway to reflect investors’ decision process, representing investors using
limited information but relying more on their perceptions to make decisions regarding
a firm’s cryptocurrency or blockchain technology application. I observe that investors
are more likely to overreact to the information at first, which is consistent with the
implication of the revisionist algorithmic pathway (I->P->D). Fourth, my research can
inspire researchers or investors to develop related algorithms to make more precise
investing decisions, especially when facing newly appeared items, such as
cryptocurrency or blockchain technology. The subsets of PLS models are parts of
machine learning. Investing giants like Blackstone have adopted Al to analyze market
trends and improve the investing process (Sahota, 20241). However, no one-fit-for-all
analyzing solutions suit different investors’ needs since each company adopts different
algorithms in their machine learning. By understanding how the algorithms work,
investors can better train machine learning to satisfy their needs and mitigate the
possibility of overreaction.

Section 2 introduces detailed information on the Throughput Model. Section 3 reviews

1 https://www.forbes.com/sites/neilsahota/2024/02/07/futuristic-finance-ais-seductive-power-in-reshaping-
private-equity/?sh=489b19dc4{62



the current literature regarding the relationship between cryptocurrency-related or
blockchain technology-related disclosures and firm performance and hypothesis
development. Section 4 presents the research methodology. Sections 5 and 6 present

the empirical results. The last section summarizes and concludes.



2. The Throughput Model and the Six Pathways

The Throughput Model contains six decision-making pathways relating to six critical
ethical positions (Rodgers, 1997):

1) P->D: the expedient algorithmic pathway

2) P->J->D: the ruling guide algorithmic pathway

3) I=>J->D: analytical algorithmic pathway

4) I>P->D: the revisionist algorithmic pathway

5) P->I->J->D: the value-driven algorithmic pathway

6) I>P->J->D: the global perspective algorithmic pathway

Four critical stages, Perception (P), Information (I), Judgement (J), and Decision (D),
are posited in the Throughput Model, but not all concepts are necessarily presented in
each pathway. The first concept is Perception (P), which describes the factors that
frame the decision environment (Rodgers, 2010). Experience, educational background,
and personal knowledge can affect how a decision-maker processes a topic. The second
stage is Information (I), which could include “the storage of partial results of complex
consequential computations, such as cash inflows, cash outflows, and trend analysis
comprehension (Rogers, 2010).” The third concept is Judgment (J). In this stage, all
information will be analyzed and compared, and decision-makers can use the results
to make selections. The fourth stage is Decision (D), which contains a series of actions
or the best alternative solutions. Yates (1990) proposed three types of decisions:
choices, evaluations, and construction. In the first scenario, a decision-maker must

choose a solution among several alternatives. In the evaluation situation, the decision
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“represents indications of worth for an individual’s alternatives (Yates, 1990).” Finally,
the construction situation indicates that a decision-maker tries to assemble the most
satisfactory solution.

1) P->Drepresents the expedient algorithmic pathway, reflecting the most direct way
one makes decisions. In this position, the importance of information (I) and judgment
(J) is downplayed, and decision-makers decide based on self-interest and their years
of experience with an organization, educational background and received
qualifications.

2) P->J->D depicts the ruling guide algorithmic pathway position emphasizing moral
rules or duties. This pathway examines the effect of the judgment stage on the final
decision. The algorithm encodes regulations or obligations in the decision maker’s
perception (P). Decision-makers then can analyze their perception of their
environment (J) and make strategic decisions (D) when significant information is
absent.

3) I=>J->D illustrates the analytical algorithmic pathway. In this position, the
perception of decision-makers is ignored. A possible reason is that they lack related
experience in this area or face a new situation where no prior examples can be used as
a reference. In this situation, decision-makers view existing information as a reliable
source, which is less likely to affect their perception and make decisions by weighing
all available information.

4) I=>P->D is the revisionist algorithmic pathway. This pathway updates the

perception of decision-makers by providing new information. In this pathway,
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decision-makers are not under time pressure since the final decision does not require
detailed analysis. If the decision-maker has a certain degree of expertise or educational
background, they can conclude without further assessment.

5) P>I>J->D depicts the revisionist value-driven algorithmic pathway. In this
situation, decision-makers select information suited to their perception, developed
through years of experience, educational background, or expertise qualifications. In
other words, a decision-maker’s perception overrides the analytical process (I=>J->D),
impacting their judgment and final decisions.

6) I=>P->J->D presents the global perspective algorithmic pathway, whereby a
decision-maker’s perception is subjective to the available information. In this pathway,
new pieces of information have a compelling position with current rules, making
decision-makers refine their perception before concluding. Since information sources
may determine the motivations of the decision-making, they can positively or
negatively influence the current situation.

The Throughput Model provides six foremost Al algorithmic pathways that are
essential for stakeholders. It may help investors understand the cryptocurrency
disclosure released by companies and then modify their investing decisions. The
Throughput Model allows managers to determine a more suitable strategy for
disclosing cryptocurrency information (Rodgers, 2010). Also, the Throughput Model
can assist in building a conceptual algorithm to improve decision-making efficiency.
Therefore, the throughput model can be applied to analyze the decision to disclose

cryptocurrency.
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3. Literature Review

In this study, I use cryptocurrency disclosures as the proxy to show how a firm is
involved with technologies related to cryptocurrency or blockchains. Current research
generally examines three types of cryptocurrency disclosures: financial reports (i.e.,
10-K and 8-K), whitepapers for Initial Coin Offering (hereafter, ICO), and traditional
or social media content. Financial reports release a firm’s adoption stage of blockchain
technology, the application of cryptocurrency (i.e., payment service or cryptocurrency
mining), and potential risks associated with cryptocurrency (Stratopoulos et al., 2022;
Yen and Wang, 2021; Zhang and Zhang, 2022). The whitepaper is disclosed with the
ICO, which includes all the information about the ICO project an investor wants to
know. Companies that publish whitepapers to attract the attention of potential
investors and users. The third type differs from the first two types of cryptocurrency
disclosure since it is generally not disclosed by the company. Due to the specialty of
cryptocurrency, even a Twitter post from a business celebrity can significantly impact
the price of cryptocurrency (Mirtaheri et al., 2021; Shahzad et al., 2022; Ante, 2023).
Social media or forums discussions are also likely to immediately influence
cryptocurrency’s value and trading volumes (Zhang & Zhang, 2022). Compared with
the quick information flow of social media, traditional media may have less impact on
cryptocurrency since firms or investors can strategically exploit the slow information
flow speed following the event announcement to extract the best value of
cryptocurrency (Hashemi Joo et al.,2021).

This section will present studies examining three types of cryptocurrency disclosure

12



and discuss current problems with cryptocurrency regulations.

3.1. The Positive market reactions and blockchain technology-related disclosure

Current studies have examined the impact of innovation and investment in new
technology on firm values. On the one hand, having R&D investment can have a
positive influence on firm value since it serves as an indicator of expected profitability
growth (Johnson & Pazderka, 1993) and improves a firm’s productivity (Tambe, 2014)
and innovation (Ehie and Olibe, 2010).

Adopting blockchain technology is likely to improve firm value. Even though
blockchain technology is still in its early adoption stage, the development of generative
Artificial Intelligence (AI) can enhance its value. According to KPMG2, companies now
face a significant challenge to protect their intellectual property (IP) when others use
generative Al, such as ChatGPT, for model training. Also, they must carefully avoid
infringing others’ IPs when practicing their Al model. For example, Getty Images sued
Stability Al in London because “Stability AI unlawfully copied and processed millions
of images protected by copyright and the associated metadata owned or represented
by Getty Images absent a license to benefit Stability AI's commercial interests and to
the detriment of the content creators (Getty Images Statement3).” To avoid the
potential legal risk associated with AI technology, blockchain technology is viewed as

the possible solution to this challenge. Thus, adopting blockchain technology may

2 Qur thinking: Blockchain and generative AI. Advisory-Marketing.us.kpmg.com. https://advisory-
marketing.us.kpmg.com/speed/povblockchainai.html?gclid=EATalQobChMIIN7Jv_i8gQMVuzzUAR1dsQqaEAA
YASAAEgL_HfD_BwE

3 https://newsroom.gettyimages.com/en/getty-images/getty-images-statement
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positively influence a firm’s value, given the current situation.

Releasing blockchain technology-related disclosures can help investors and users
better understand a firm’s plan for the new technology, its current adoption stage
(Stratopoulos et al.,, 2022), and possible benefits generated by blockchains. For
example, Yen and Wang (2021) find that investors tend to view blockchain disclosures
that contain technology applications and risk factors positively. They argue that these
types of blockchain disclosures are more related to business operations so that they
can enhance firm values. Chen et al. (2022) find that the market has positive feedback
to blockchain announcements. Bourveau et al. (2022) examine the topics in the
whitepapers and find that the amount of information disclosed positively correlates
with a firm’s ability to raise capital, suggesting that blockchain technology-related
disclosures help reduce information asymmetry between managers and investors
(Howell et al., 2020). By analyzing SEC filings and conference calls, Stratopoulos et al.
(2020) conclude that firms adopting blockchain technology to improve their
operational efficiency. Guo et al. (2020) find that adopting blockchain technologies
positively impacts a firm’s innovation. All the information conveys positive signals to
the market; thus, the market is likely to react positively to blockchain technology-

related disclosures.

3.2. The positive market reaction and cryptocurrency disclosure

Cryptocurrency is derived from blockchain technology. More and more companies

have applied or plan to adopt cryptocurrency in their firms (SEC disclosure trends in
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crypto and digital assets, PwC). According to the PwC 2022 US Metaverse survey, 48
percent of the managers responded that they combined or planned to combine
cryptocurrencies into firm strategies. In the meantime, SEC continues to release new
guidelines to protect the users of crypto assets. For example, in March 2022, SEC
released in Staff Accounting Bulletin No.121 (SAB 121) a “guidance for reporting
entities that engage in activities in which they have an obligation to safeguard
customers’ crypto assets.” Updated regulations like SAB 121 can enhance investors’
and users’ security feelings if a firm adopts blockchain technology, increasing the
opportunity for the market to view such an action positively.

Besides, compared with traditional currency, cryptocurrency has its unique
advantages. First, the inflation protection. Many types of cryptocurrency have a
mechanism to restrain the number of coins that can be mined. Such a protection
mechanism can efficiently reduce the impact of inflation, thus reducing the chance of
value decline. Second, transfer speed and costs. Unlike traditional wire transfers that
may take hours or even days, transferring cryptocurrency takes only several minutes.
Also, the transaction fees of cryptocurrency are minimal or even zero. Third, it is easy
to access. Users can simply use their smartphones or laptops to open a cryptocurrency
account. Unlike traditional bank accounts, users do not need to go through credit
scores or background checks when opening a cryptocurrency account. Fourth,
cryptocurrency is easy to track. Since most types of cryptocurrency are decentralized,
investors can track live transfers by applying blockchain technology provided by the

platform. The process is transparent and “corruption-free” (Advantages and
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Disadvantages of Cryptocurrency in 2023, Forbes Advisor).

Considering the advantages of cryptocurrency applications, adopting cryptocurrency
will likely improve the efficiency of business operations. For example, Chuen et al.
(2018) argue that cryptocurrency investment helps diversify portfolio risks and
generates higher daily returns than traditional entity investments. Carrick (2016)
states that cryptocurrency is a complement of currencies, and it helps to add balance
to currency portfolio markets. Applying cryptocurrencies in business operations
increases transaction efficiency, lowers transaction costs, and improves users’
experience since companies have more time to focus on crucial matters and customer
satisfaction (Sartipi, 2021). For multinational companies, cryptocurrency eases the
burden of international transactions (Kinami et al., 2020). Thus, cryptocurrency
applications may benefit a firm’s operating performance in certain aspects.
Disclosing cryptocurrency information will likely affect firm value positively. High-
quality reporting, which contains sustainable information (Rodgers et al., 2019), is
valued more than other disclosures. For example, an ICO is more likely to be successful
and raise funds if the company has disclosed high-quality whitepapers and source
codes (Deng et al.,, 2018; Bourveau et al., 2018; Bourveau et al., 2022). Most
companies that adopt blockchain technologies also apply cryptocurrency (Kinami et
al., 2020); thus, cryptocurrency disclosures may receive the same market reactions as
blockchain technology-related disclosures. For example, Kanikuma (2021) and
Akyildirim et al. (2021) find that the market responds positively to a cryptocurrency

announcement and has a significant price premium in the short term. However,
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research in this area is limited and waiting to be further examined.

3.3. The negative relationship between blockchain disclosure and market reaction

The market can view Investing in new technologies as a negative event. First, unlike
capital investment, R&D investment is less flexible and subject to high adjustment
costs. R&D-intensive companies are more likely than other companies to face financial
constraints, and thus, the R&D activities are likely to be suspended or canceled,
increasing the distress risks associated with these firms (Zhang, 2015; Li, 2011).
Furthermore, Zhang (2015) finds that R&D expenditures positively correlate with the
chance of desilting. Second, R&D investment impacts enterprise risks (Wang et al.,
2016) since it generally requires a long cycle to generate profits, and a firm must invest
many funds into the project. Inappropriate application of capital will lead to financial
constraints, resulting in enterprise risks associated with R&D investment.

Even though blockchain technology is becoming popular and has many advantages, it
still faces three significant challenges. First, blockchain technology has high energy
consumption, primarily related to cryptocurrency mining. Golosov and Romanovs
(2018) mention that “The network’s miners are attempting to solve a lot of solutions
per second in efforts to validate transactions. They are using substantial amounts of
computer power.” Although some recent studies argue that blockchain technologies
are not homogeneous and only blockchain involving cryptocurrency mining consumes
a lot of energy (Sedlmeir et al., 2021; Sedlmeir et al., 2020), Sedlmeir et al. (2021, 2022)

admit that the energy consumption of blockchain technology is massive, especially
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when comparing to the significant number of transactions the blockchain can handle.
Reducing energy consumption and protecting the environment are substantial parts
of corporate social responsibilities (CSR), and ignoring CSR may negatively impact
firm value. For example, Lewen and Warren (2023) find that shareholders reduce their
investments by receiving negative CSR information from internal and external
channels. Also, if the information is discussed on social media, the firm will likely
receive further punishments from investors and suffer reputation costs since social
media broadcasts messages quickly.

Second, the high technology requirement. Once data is coded, modifying it with
blockchain technology is not easy. Making adjustments or revising an error is difficult
and time-consuming. Companies adopting blockchain technology are looking to move
from private to public blockchains since the latter provides better transparency,
security, and sustainability and the essential infrastructure for the decentralized, user-
centric vision of web3. However, they “should do their due diligence and conduct a
deep dive analysis to see if the blockchain technology fits their needs and then plan the
development or migration to web3 accordingly (Advantages And Disadvantages Of
Blockchain Technology, Forbes).”, suggesting that adopting blockchain has an
advanced request on a firm’s information technology level. Azgad-Tromer (2018) finds
that investors must have a specific technology background to understand the source
coding disclosed by cryptocurrency issuers, or they may face entry obstacles when
making investment decisions. Blockchain technology-related disclosures may have

similar background requirements for investors. Investors who lack related knowledge
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are likely to interpret blockchain technology information, especially negative
information, in a more passive way, which may broadly and negatively impact firm
value.

Third, the high costs of blockchain technology are another big challenge. The initial
implementing fees are expensive compared with traditional databases. Adopting
blockchain technologies incurs additional costs, and the new technology may not
directly generate profits. For instance, Islam et al. (2023) find that blockchain miners
struggle to maintain sustainable profitability in the long run without paying significant
fees. Since some investors value financial information, they will likely pay less
attention or even ignore technology adoption when making investment decisions.
Fourth, security considerations. With the development of blockchain technology,
various types of cyberattacks have emerged. According to the statistics released by
SlowMist, 231 blockchain-related cyberattacks happened in 2021, resulting in over
$9.8 billion in losses worldwide. Besides, cyberattacks may cause the leakage of the
customer and other secret information, reducing customer satisfaction. Major
customers will likely end their relationship with attacked suppliers. Suffering
cyberattacks can significantly reduce a firm’s profitability and, thus, harm its firm
value (Nelson and Wang, 2024). Ramos et al. (2021) classify cyberattacks into
different types and conclude that 51% of attacks (Attack on a blockchain by a group of
miners who control more than 50% of the network’s mining hash rate.) results in

negative market reactions.
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3.4. The negative relationship between cryptocurrency disclosure and market

reaction

Cryptocurrency has been successfully adopted in the blockchain technology system
and applied by more and more companies. However, it brings additional concerns
compared with blockchain technology. First, it contributes to extreme volatility. The
cryptocurrency price is difficult to predict and has become enormously volatile since
2017. Current researchers have tried to figure out factors that drive cryptocurrency
volatility. For example, Yen and Cheng (2021) find that the change in economic policy
uncertainty (EPU) can be used to predict cryptocurrency volatility in China, but they
fail to find such a relationship in the US, Japan, and Korea. Fang et al. (2020) find that
investor behaviors have a more profound influence on cryptocurrency volatility than
uncertainty of economic fundamentals. Other scholars even conclude that
cryptocurrency is a speculative asset whose values are unaffected by economic
fundamentals like traditional financial assets (Baur et al., 2018; Macey, 2023; Ciaian
et al., 2016; Ante, 2023). Social media content posted by celebrities can quickly impact
the cryptocurrency price. By investigating 47 cryptocurrency-related tweets from Elon
Musk, Ante (2023) identifies significant positive trading volumes and abnormal
returns following Musk’s tweets for Dogecoins. He finds that “Within 2 min after a
tweet, there is a significant abnormal return of 3.58 % and a highly significant increase
in the trading volume of the cryptocurrencies mentioned in the tweets. Within the first
hour after a tweet, the abnormal return even increases to 4.79%.” Huynh (2021)

investigates Donald Trump’s tweet activities and finds that his negative Twitter
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sentiment can be used to predict the Bitcoin market. The high volatility of
cryptocurrency will likely convey more risks to firms. Thus, investors are likely to
interpret cryptocurrency-related disclosures negatively.

Second is the lack of regulations. 2022 is a disaster year for the cryptocurrency market.
In May, the collapse of stablecoin TerraUSD wiped out $45 billion of market
capitalization (Terra $45 Billion Face Plant Creates Crowd of Crypto Losers,
Bloomberg). Following the failure of the FTX group, the crypto market lost almost $3
trillion in market value. The Bitcoin market suffered a one-year decline of 65%, and
Ethereum’s value dropped by about 20%. The original decentralized design of
cryptocurrency contradicts the need for centralized market protection for investors
and customers (Arner et al., 2023). The current crypto market does not have
regulations or policies to maintain market trust, confidence, and sufficient resources
to meet stakeholders’ requirements. Without proper regulations and policies, the
crypto market is challenging to improve market efficiency and functioning. Therefore,
market trust and confidence are difficult to recover after a market collapse like FTX
(Arner et al., 2023). After analyzing the stock price after three-month of the end of the
fiscal year, Yen and Wang (2021) find that investors negatively value cryptocurrency-
related disclosures. They argue that one possible reason is that current accounting
regulations on cryptocurrency are still under debate, and investors may have extra
concerns about cryptocurrency. For example, Anderson et al. (2022) find that firms
opportunistically select the fair value accounting measure or indefinite-lived

intangible assets when reporting values of crypto assets. Momtaz (2021c) concludes
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that investors do not fully trust the information disclosed in whitepapers since token
issuers generally exaggerate information disclosed to lure investors. Without proper
regulation, investors lack the feeling of security and, thus, interpret cryptocurrency-
related disclosure negatively.

Third, security challenges. As I mentioned before, blockchain technology is subject to
cyberattacks, and cryptocurrency is the primary target for attackers (Apostolaki et al.,
2017; Ramos et al., 2021). Rognone et al. (2020) find that Bitcoin investors generally
react positively to good news and ignore bad news. However, the return of Bitcoins
will be significantly reduced if the news is related to cryptocurrency cyberattacks. Since
opening a cryptocurrency account does not require identity recognition like traditional
bank accounts, anonymity gives attackers more chances to work on ransomware
attacks (Berry, 2022). Also, the number of cyberattacks aimed at cryptocurrency will
increase, creating more associated risks for investors.

Finally, owning cryptocurrency may expose companies to high legal risks. Due to the
lack of regulations on cryptocurrency mentioned earlier, the policies and regulations
related to cryptocurrency can be changed at any time. For example, the Chinese
government required all companies that completed crypto asset financing to terminate
the investment contracts in 2017 (Xie, 2019). The 2017 Announcement attempts to
discourage cryptocurrency investment because the Chinese government worries that
cryptocurrency’s high risk and fraud would interrupt economic health. Also, current
registration and reporting requirements related to cryptocurrency are burdensome

and costly for registers (Minks, 2018). Thus, the compliance costs are high, and the
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token holders can easily make mistakes due to the complexity. Currently, the SEC
views cryptocurrency as securities and punishes companies with unregistered sales of
securities. For example, in August 2021, “the SEC announced that Poloniex LLC would
pay more than $10 million to settle charges for operating an unregistered online digital
asset exchange in connection with its operation of a trading platform for digital asset
securities (Cryptocurrency and anti-money laundering enforcement, Reuters).”

In summary, cryptocurrency has extra disadvantages compared with blockchain
technologies. Investors will likely interpret cryptocurrency-related disclosures with
additional concerns and treat them differently from blockchain disclosures without
cryptocurrency.

Based on the above discussion, I establish my hypothesis without predicting direction
as follows:

Hypothesis 1: cryptocurrency-related disclosures are associated with change in
market value.

Hypothesis 2: blockchain-related disclosures are associated with change in market

value.
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4. Research Methodology

4.1. Sample

I started sampling by downloading regulated firm 10-Ks from the SEC Edgar database.

After obtaining all the 10-K fillings, I used Python to identify 10-Ks that contain the

2 & b AN13

keywords “blockchain,” “cryptocurrency,” “digital currency,” “virtual currency,” and
“bitcoin” (case insensitive and plural form is included) from the beginning of 2014 to
the end of 2021. 2014 is the first year that has 10-K disclosures that contain related
keywords. To obtain more convincing samples, I selected 2014 as the beginning year.
Consistent with Yen and Wang (2021), I kept only the original fillings. The history of
Bitcoin’s daily price is from Investing.com.

The financial information is obtained from Compustat. After removing observations
with missing values, the sample consists of 48,080 firm-year observations from 9,911
individual firms. The stock price data is obtained from the Center for Research in
Security Prices (CRSP). The resulting sample consists of 26,105 firm-year observations
from 6,909 individual firms after the first merging. Finally, I merged the dataset with
the counted word frequency. The final sample consists of 833 observations from 329
individual firms reporting cryptocurrency or blockchain, and the remaining 25,272
observations are from 6,581 unique firms without such reports. Table 1 summarizes

the sampling process. Examples of the keyword-related 10-K paragraphs are given in

Appendix B.
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Insert Table 1 here.

Table 2 presents my sample’s firm-year distribution of all blockchain and

cryptocurrency-related keywords.

Insert Table 2 here.

4.2. Perception Measure

I created dummy variables for each keyword. I assume that containing related
keywords of cryptocurrency or blockchain means the company adopts related
technology. The value is coded as one if a firm’s 10-K report contains the related

keyword (cryptocurrency, blockchain, Bitcoin, virtual currency, or digital currency).

4.3. Information and Judgment

Consistent with Rodgers et al. (2013), I apply four dimensions to represent a firm’s
information: profitability, asset turnover, liquidity, and leverage. Rodgers et al. (2013)
argue that the financial health status “measures the contribution of the perception to
the overall market value of a firm relative to the financial viability.”

The first dimension, profitability, is measured by the profit margin (net income to total
sales). Asset turnover (sales to total assets) reflects how efficiently a company
generates revenues from its assets. The third dimension, liquidity, is measured by the
quick ratio (the ratio of cash, marketable securities, and account receivables to current
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liabilities). The fourth dimension, leverage, contains two proxies: the ratio of total
debts to total shareholder’s equity and the ratio of long-term debt to total assets.
Outside the four dimensions of financial health, I also controlled for Bitcoin’s daily
price and firm size, calculated as the natural log value of total assets.

The judgment is the z-score of all indicator variables from Information (I).

4.4. Firm Value

The firm value is measured by daily abnormal returns. I used the daily abnormal
returns in a three-day window, where day o is when a company discloses its 10-K. A
three-day window is considered sufficient to capture most of the immediate market
reaction to significant events or news releases (Lee, 2001). Also, longer periods can
bring more noise and interpretation challenges, making a three-day window more
manageable.

The abnormal returns of the three-day windows reflect the construction side of a
decision made by investors, which presents how investors manage to assemble the best
alternative solutions regarding a firm’s application of cryptocurrency or blockchain

technology.
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5. Empirical Results

To understand the overall relation among each latent variable, I first used Partial Least
Squares (PLS) to analyze the research models. The PLS method is used to model the
relationships among sets of variables. It improves interpretability by reducing the
dimensionality of the predictor set and is helpful for detecting underlying data
structure. Since the Throughput Model contains multiple latent constructs with
multiple indicators, PLS is proven efficient and helpful in analyzing the overall
relationship in a case like this. Table 3 presents the descriptive statistics of the whole
sample, with 27,272 firm-year observations. The average abnormal return of the day
10-K disclosed (day 0) is -0.1%, with a standard deviation of 0.038. Table 4 presents
the Pearson correlations. Blockchain and cryptocurrency-related keyword proxies,
except for virtual currency, all have negative relationships with the abnormal returns
in the three-day window, providing the initial evidence that investors’ attitudes toward

the values of cryptocurrency or blockchain are negative.

Insert Tables 3 and 4 here.

5.1. Measurement Validation

Before running the regressions, I examine each latent and indicator variable’s
reliability and validity. The results are reported in Table 5.

First, I examine the indicator reliability and composite reliability. The indicator
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reliability is measured as the square of each standardized indicator variable’s loading
value. The benchmark of indicator reliability is 0.4. According to Table 4, most
indicator variables have a value above 0.4. However, most indicator variables from
Judgment (J) have values lower than the benchmark, indicating that Judgement (J) is
unreliable. The second is composite reliability. According to Nunnally (1978), the
benchmark of composite reliability is 0.7. All constructs of the model present a
composite variability above or close to 0.7, except for Judgment (J) (0.455). I keep the
indicator variables with low values from Perception (P), Information (I), and Decision
(D) since they do not significantly affect the composite reliability of the latent variable.
Also, I evaluated the convergent validity within the PLS model. The convergent validity
is reflected by the average variance extracted (AVE), which evaluates whether one
construct’s indicators are distinct from others. All latent variables’ AVE is close to or
higher than the acceptable benchmark value 0.5. Also, my model shows satisfactory
discriminant validity since the HTMT value of each path is significantly below the
benchmark 0.9, except for the correlation between I and J, suggesting the constructs
of Information and Judgment conceptually similar.

After confirming the reliability and validity, I assessed the severity of multicollinearity
among predictor variables by calculating the Variance Inflation Factor (VIF). A value
higher than five indicates a high level of collinearity. The VIF ranges from 1 to 1.003

in my model, so my model does not appear to have construct collinearity problem.

Insert Tables 5 here.
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5.2. Path Analysis and Significance of Relationships

First, I tested how each independent variable (P, I, J) affects the decision variable (D).
Table 6 summarizes the path coefficients and related t-statistics and P-values for inner
models using the PLS method.

In Table 6, the t-statistics between P and D, I and P, and I and J are significant at least
at a 5% level, while the relationship between J and D is insignificant (t-
statistics=1.091). The indirect path I>P->D is also significant at the level of 5% (t-
statistic=2.698). These results indicate that investors mostly use the information and
their perceptions to decide whether engaging in cryptocurrency or blockchain
technology is positive or negative news without running a deep analysis. Thus, I select
I=>P->D as my PLS analysis model. In the later section, I will further analyze how each

latent variable affect the decision variable. Figure 2 presents the I>P—->D model.

Insert Tables 6 & Figure 2 here.

5.3. Main Results

The PLS path coefficients for my columns 1, 2, and 3 are presented in Table 7. The
regression results suggest that investors respond negatively to firms with
cryptocurrency or blockchain disclosures in the short term. In Column 1, I examine
the correlation between blockchain or cryptocurrency disclosure and three-day
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abnormal returns for the whole sample. The regression results show that higher
profitability (f4=0.003, p<0.01), higher asset turnover (3=0.001, p<0.01), and higher
liquidity (Be=0.003, p<0.1) will motivate companies to apply blockchain technology
or cryptocurrency. In sum, the abnormal returns in the three-day window negatively
and significantly correlate with each keyword dummy variable of cryptocurrency.
Contrary to Yen and Yang (2021) and Chen et al. (2021), I find that investors even
process 10-Ks discussing blockchain negatively. While Yen and Yang (2021) used the
stock price three months after the end of a fiscal year as the dependent variable, I
focused on investors’ immediate reaction within the three-day window. This
discrepancy may suggest that investors overreact to the disclosures of blockchain and
gradually revise their reactions after a long period.

In Column 2, I test investor’s reactions to the cryptocurrency-related disclosures.
While Yen and Yang (2021) fail to find a significant relationship between
cryptocurrency disclosure and stock prices and Kakinuma (2023) reports a positive
relationship, my regression results show that investors react strongly and negatively
when disclosures mention cryptocurrency-related keywords. Two reasons may drive
the conflict: first, Kanikuma (2023) examines based on only 27 cryptocurrency
announcements, while I focus on the entire reactions over the market. Second,
Kanikuma (2023) focuses on announcements about investing in cryptocurrency. My
research examined the relationship between cryptocurrency disclosure and the change
in firm values without classifying topics. Thus, it may suggest that investors may react

differently to different topics of cryptocurrency applications.
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In column 3, I focus only on blockchain-related disclosures. Interestingly, the
correlation between blockchain-related disclosures and abnormal stock returns in the
[-1,1] window turns insignificant, even though the coefficients are still negative. This
result may indicate that the combination of cryptocurrency mainly drives the negative
effect between blockchain-related disclosures and market values in Column 1.

Overall, the results of Table 7 suggest that investors negatively process the application

of blockchain technology or cryptocurrency in a short period.

Insert Table 7 here.

To check whether investors revise their reaction to a firm’s adoption of cryptocurrency
or blockchain technology later, I examined the coefficients’ change of each keyword
indicator variable in the following ten days after the date of disclosure. Figure 2
presents the change of coefficients.

According to Figure 2, all keyword indicator variables’ coefficients turn positive from
day four and keep increasing after that. This result conforms to Cheng et al. (2019),
which indicates that investors overreact to the disclosure of cryptocurrency or

blockchain and correct their selections quickly in the following days.

Insert Figure 2 here.
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6. Additional Analysis

6.1. The Adoption of Cryptocurrency and Blockchain at First Time vs. Non-First Time

Prior studies examining the correlation between market reaction and cryptocurrency
or blockchain-related disclosure focus on the overall situation. However, investors
may have different attitudes on a firm’s first cryptocurrency and blockchain
technology adoption and its application in the following fiscal years due to the
following considerations: first, the adoption of cryptocurrency or blockchain
technology may indicate the company values innovation, has forward-thinking, and
plans to enhance their operation capabilities (Kakinuma, 2023). These indicators will
likely lead to positive sentiment among investors. However, this positive sentiment
can diminish as the novelty wears off. Second, the market’s reaction to adopting
cryptocurrency or blockchain technology in the future will significantly depend on a
firm’s operation. If a firm suffers from significant loss or is subject to risks associated
with cryptocurrency usage, investors can negatively view the application of
cryptocurrency or blockchain technology. Third, the policy change of cryptocurrency
and the potential policy challenges may change investors’ minds.

In Table 8, I present the market reactions to firms’ first-time adoption of
cryptocurrency or blockchain technology and their adoption in the following years.
Interestingly, investors positively view the first-time adoption of blockchain and
cryptocurrency, except for digital currency. Investors’ attitudes to Bitcoin and

cryptocurrency turned negative in the following years, but they remain optimistic
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about blockchain and virtual currency. Also, Bitcoin price ( 3 1=-0.008, P<0.05), firm
size ( 3 2=-0.013, P<0.001), asset turnover [§3=-0.003, P<0.001), and quick ratio f3
5=-0.008, P<0.05) are all pushing a firm to reduce using cryptocurrency or blockchain.
These results may indicate that companies in good financial health are reluctant to use
cryptocurrency in the long run since it is generally considered risky due to its high
volatility and policy uncertainty (Vincent & Wilkins, 2020; Macey, 2023; Field and
Inci, 2023) and large companies must be more careful since they are subject to
significant scrutiny, have a more complex operation structure, and must maintain

long-term sustainability.

Insert Table 8 here.

6.2. Topic Analysis

One drawback of applying keywords as the proxy for cryptocurrency or blockchain
technology applications is that mentioning related keywords For example, Trustmark
Corp mentions, “Additionally, fintech developments, such as distributed ledger
technology (or blockchain), have the potential to disrupt the financial industry and
change the way banks do business” in their 2016 10-K report, whose purpose is to
underscore the potential competition brought by the emergence of blockchain.
Therefore, I adopted topic analysis to better understand the content of the

cryptocurrency and blockchain disclosures.
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To classify each 10-K into one topic, I read paragraphs containing the related keywords
of cryptocurrency or blockchain from 10-Ks of the first three years. I summarized the
major topics discussed based on the key terms detected in these paragraphs. Then, I
assign the remaining 10-Ks to one topic based on the key terms detected before. If a
10-K disclosure does not contain the key terms summarized, I will assign them as a
new topic. In the end, I summarized 14 topics and the top terms of each topic identified
are present in Table 9.

Appendix B provides an exemplary example for each topic, and Table 9 summarizes

the topic distribution from 2014 to 2021.

Insert Table 9 here.

Even though the total number of disclosures of cryptocurrency and blockchain
increased from 2014 to 2021, the majority increase is from the topic of the
“competition environment.” Since 2016, the number of disclosures mentioning
“competition environment” has occupied around 50% of the total disclosure number
of each fiscal year. These results suggest that the purpose of most companies
discussing cryptocurrency or cryptocurrency in their 10-K reports is not to apply these

high technologies.

Insert Table 10 here.
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Table 11 presents the PLS regression results of the topic analysis. Surprisingly, I
observe that all topics positively correlate with the daily abnormal returns in the [-1,1]
window, except for the topic of “competition environment.” The topic “competition
environment” significantly and negatively correlates with the market values in the
three-day window, suggesting that factors other than cryptocurrency and blockchain
lead to negative feedback from investors. It may also indicate that these reports drive

the negative correlations in Table 7.

Insert Table 11 here.

6.3. Event Study

Prior studies on the relationship between firms’ application of cryptocurrency or
blockchain and the market reaction mainly apply the event study as their methodology.
Thus, to compare the differences between the event study and PLS regression, I ran
the OLS model to present the event study regression results. The results are presented

in Table 12.

Insert Table 12 here.

In Table 12, even though I observe that investors negatively react to the cryptocurrency

and Bitcoin in the three-day window, the effects are insignificant. The market reaction
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to blockchain is positive but insignificant on day o.

Comparing the regression results of Table 12 and Table 7, the significant results
presented in Table 7 indicate that applying the PLS model fits more for analyzing the
correlation between the market reaction and the firm’s cryptocurrency and blockchain
technology application. Using a latent variable set, the PLS model can maximize the
covariance between the predictors and the response variable. Also, PLS can better
explain complex relationships by focusing on components that explain both the
predictors and the response variable well, whereas OLS strictly focuses on minimizing

residuals without considering the structure of the predictors.
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Conclusion

This study examines investors’ reactions to firms’ involvement in cryptocurrency or
blockchain technologies, measured by the cryptocurrency-related or blockchain-
related 10-Ks. By applying the Throughput Model, I find that investors have an initial
negative reaction to blockchain-related or cryptocurrency-related disclosures in the [-
1,1] window, but the negative reaction is reversed after day four. Having good financial
health is crucial for adopting cryptocurrency and blockchain technology. Besides, I
find that investors have different attitudes about whether a firm should adopt
cryptocurrency or Bitcoin for the first time.

Surprisingly, the topic analysis shows that the market only views the topic of
“competition environment” negatively, suggesting that factors other than
cryptocurrency and blockchain drive the negative feedback of investors, and investors
generally have a positive attitude to firms’ adoption of cryptocurrency and blockchain,
such as using them for technology development or investment. This finding may
explain why more companies decide to or plan to adopt cryptocurrency in the future
despite the potential high risk and uncertainty involved with it.

I note several limitations to my study. First, due to the limited sample size, I did not
control for the industry differentiation. Second, the information disclosed in 10-Ks is
limited and is not as frequent as what is mentioned in the media. Future studies shall
consider cryptocurrency or blockchain-related information disclosed in other
channels, such as social media. Finally, the PLS method has weaknesses compared

with other estimate methods, such as oversimplified assumptions.
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Appendix A Variable Definitions

Information

turnover sales/total asset

profit net income/total assets

Price Daily price of Bitcoin

quick Quick ratio, calculated as
(cash+AR+marketable
securities)/current liabilities

levi debt/total assets

lev2 debt/equity

Perception

bitcoin Equals one if a firm’s 10-K contains
“bitcoin” and zero otherwise.

crypto Equals one if a firm’s 10-K contains
“cryptocurrenc*” and zero otherwise.

virtual Equals one if a firm’s 10-K contains
“virtual currenc*” and zero otherwise.

digital Equals one if a firm’s 10-K contains
“digital currenc*” and zero otherwise.

block Equals one if a firm’s 10-K contains
“blockchain” and zero otherwise.

Judgment

bitcoin_z The z-score of variable bitcoin

crypto_z The z-score of variable crypto

virtual_z The z-score of variable virtual

digital_z The z-score of variable digital

block_z The z-score of variable block

Investor Decisions

day(-1) The abnormal daily return of one day
before the disclosure was released

dayo The abnormal daily return of the day
that the disclosure was released

day1 The abnormal daily return of one day
after the disclosure was released
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Appendix B Examples of blockchain- or cryptocurrency-related

disclosures

This appendix presents exemplary examples of each topic.

Topic 1 Service & Operation: 2017 Netl UEPS Technology, Inc.

Our internally developed range of PIN encryption devices, card acceptance modules
and hardware security modules are primarily aimed at the financial, retail,

telecommunication, cryptocurrency,utilities, and petroleum sectors.

We have recently established a dedicated research and development team focused on
blockchain technology and the development of solutions and products for the
rapidly growing cryptocurrency industry. Our research and development efforts
also focus on taking advantage of improvements in hardware platforms that are not

proprietary to us but form part of our system.

We also offer end-to-end payment services through IPG in Europe, the U.K., Asia and
the United States. We are also collaborating with Bank Frick on exploiting

opportunities in the blockchain and cryptocurrency environments.

Topic 2 Competition environment: 2016 Trustmark Corp.

Trustmark also faces competition from many other types of financial institutions,

including savings and loans, credit unions, finance companies, brokerage firms,
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insurance companies, factoring companies and other financial intermediaries.
Additionally, fintech developments, such as distributed ledger technology (or
blockchain), have the potential to disrupt the financial industry and change the way
banks do business. The financial services industry could become even more
competitive as a result of legislative, regulatory and technological changes and

continued consolidation.

Topic 3 Technology development: 2018 Advanced Credit Technologies, Inc.

Finally, the Company is able to develop secure databases for clients by developing and
attaching a private blockchain to the SQL database and further securing the
database through use of the Company Cyber technology. The blockchain being
developed by the Company is a private blockchain and is an invitation-only network

governed by a single entity.

On January 28, 2019, the Company entered into a contract with a software developing
company in Poland for the creation of a blockchain network. The agreed upon fee is

$15,750, and the completion date is estimated to be March 10, 2019.

On January 31, 2019, Advanced Credit Technologies, Inc. (Company) entered into an
agreement with The Diabetic Help Centers LLC (TDHC) to provide TDHC with an

interactive database for use in the keeping and safeguarding of medical records. The
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Company will also be developing and attaching a private blockchain to the SQL
database and further securing the database through use of the Company’s Cyber

technology.

Topic 4 M&A: 2019 Noble Vici Group, Inc.

On August 8, 2018, we consummated the acquisition of Noble Vici Private Limited, a
corporation organized under the laws of Singapore, which was wholly owned by Eldee
Tang, our sole director and Chief Executive Officer. NVPL is engaged in the 10T, Big
Data, Blockchain and E-commerce business. As a result of our acquisition of NVPL,
we entered into the IoT, Big Data, Blockchain and E-commerce business. We are
headquartered in Singapore and operate a branch office in Taiwan. Certain of our

resellers are operating branded satellite offices in Shenzhen, China.

Topic 5 On-site shopping: 2015 MeetMe, Inc.

Our Social Theater product enables publishers to incentivize their users to take certain
actions in exchange for the hosting platform’s virtual currency. Social Theater
advertising runs not only on MeetMe, where our users can watch videos and otherwise
engage with brands in exchange for Credits, but also on social games and applications
across other social networks, including Facebook. Social Theater can also be used by
marketers to drive video views, application installs, and likes and shares on Facebook,
Twitter, and other social platforms. When a Social Theater campaign is distributed

outside of MeetMe on a different platform, we consider it Cross-Platform Revenues.
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We believe our revenue and financial results are materially dependent on industry
trends, and any changes to the revenue we earn per thousand advertising impressions
(CPM) could affect our revenue and financial results. We expect to continue investing
in new types of advertising and new placements, especially in our mobile applications.
Additionally, we are prioritizing initiatives that generate revenue directly from users,
including new virtual currency products and a premium subscription product, in

part to reduce our dependency on advertising revenue.

Topic 6 ICO (Initial Coin Offering): 2020 Stone Point Credit Corp

Transactions involving virtual currency and cryptocurrency coins and/or
tokens to be acquired in an initial public offering, a private placement, or any security

on the Pre-Clearance.

For purposes of this Code of Ethics, virtual currency and cryptocurrency coins
and/or tokens, including those offered, or previously were offered, as part of an initial
coin offering, will be treated as securities. As a result, transactions involving such
currency, coins and tokens must be pre-cleared (where acquired in an initial public

offering or a private placement) and reported in accordance with this Code of Ethics.

Topic 7 Cybersecurity: 2021 Shell Midstream Partners, L.P.

While the arrangements described above are in place, we cannot guarantee against
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compromise. A significant cyber-attack, should it be successful, could have a material
effect on our operations. We maintain incident response and business continuity plans
to mitigate any impact should such an attack occur.

For example, on May 7, 2021, the computerized equipment managing the Colonial
pipeline was the target of a ransomware attack. We have a 16.125% ownership interest
in Colonial, which owns and operates a pipeline that runs throughout the southern and
eastern United States. Colonial proactively took certain systems offline to contain the

threat and it paid a ransom in cryptocurrency to regain control of the equipment.

Topic 8 Investment: 2019 Marathon Patent Group, Inc

We intend to power and secure blockchains by verifying blockchain transactions using
custom hardware and software. We are currently using our hardware to mine bitcoin
(BTC) and expect to mine BTC and ether (ETH), and potentially other
cryptocurrencies. Bitcoin and ether rely on different technologies based on the
blockchain. Wherein bitcoin is a digital currency, and ether is generally associated
with smart contracts and digital tokens, we will be compensated in either BTC or ETH
based on the mining transactions we perform for each, which is how we will earn

revenue.

Subject to raising additional capital, our digital asset initiatives will compete with
other industry participants that focus on investing in and securing the Blockchains

of bitcoin and other digital assets. Market and financial conditions, and other
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conditions beyond the Company’s control, may make it more attractive to invest in
other entities, or to invest in bitcoin or digital assets directly. Companies have raised

substantial capital this year seeking to enter the digital assets business.

Topic 9 Social Capital: 2018 GreenBox POS

Ben Errez, Chairman of the Board of Directors, Executive Vice President

Mr. Errez has had a storied career as a pioneer in the tech industry. His past positions
have included positions at large companies like Microsoft and Intel. He has brought
this expertise to the Company to help build the Company into being at the forefront of

blockchain financial software, services, and hardware.

Topic 10 Business Shut Down: 2019 THC Therapeutics, Inc.

On January 23, 2017, the Company experienced a change of control, and new
management determined to shift the Company’s focus and changed the Company’s
name to THC Therapeutics, Inc., focusing on wellness operations and development of
a herb dryer for use with cannabis. On May 30, 2017, the Company formed Genesis
Float Spa LLC, a wholly-owned subsidiary, to market its float spa assets purchased for
wellness centers. On January 17, 2018, the Company changed its name to Millennium
BlockChain Inc. and began to also focus on acquiring digital equity or digital assets
of blockchain technology companies. On September 28, 2018, because of the

regulatory environment surrounding blockchain technology companies, the
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Company changed its name back to THC Therapeutics, Inc., abandoned its blockchain

technology focus, and refocused its efforts on its wellness operations.

Topic 11 Policy Change: 2017 ChinaNet Online Holdings, Inc.

The Internet Finance Association of China also issued a series of notices to remind the
potential risks of ICO and the eryptocurrency trading to the PRC residents,
including the Risk Warning on Guarding against the “Virtual Currency” such as
Bitcoin on September 13, 2017, Risk Warning on Guarding against the Disguised
Initial Coin Offering Activities on January 12,2018 and Risk Warning on Guarding
against the Offshore Initial Coin Offering Activities and the Cryptocurrency Trading
on January 26, 2018.

Although our ICO structure will be set up out of the PRC, given we are a PRC-based
company, the PRC government may still have jurisdiction over the project and it may
require us to suspend the ICO if the PRC government deems there are huge potential

risks to the PRC residents.

Topic 12 Lawsuit: 2019 DPW Holdings, Inc.

PW Holdings, Inc., a Delaware corporation (DPW or the Company), formerly known
as Digital Power Corporation, was incorporated in September 2017. The Company is a
diversified holding company owning subsidiaries engaged in the following operating
businesses: commercial and defense solutions, commercial lending,

cryptocurrency blockchain mining, advanced textile technology and restaurant
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operations.

On November 28, 2018, Blockchain Mining Supply and Services, Ltd a vendor who
sold computers to our subsidiary Digital Farms, Inc. (Super Crypto Mining, Inc.), filed
in the United States District Court for the Southern District of New York against us
and our subsidiary (Case No. 18-cv-11099). The Complaint asserted claims for breach
of contract and promissory estoppel against us and our subsidiary arising from the
subsidiary’s failure to satisfy a purchase agreement.

The Complaint seeks damages in the amount of $1,388,495, which approximates the
amount of the reserve that we have established. To date, the Court has not set a briefing
schedule in connection with our anticipated motion to dismiss.

On April 29, 2020, Blockchain Mining filed an amended complaint (the Amended
Complaint). The Amended Complaint asserts the same causes of action and seeks the

same damages as the initial Complaint.

Topic 13 Payment Method: 2021 Messagebgone, Inc.

The Company will set up servers in various countries, depending on the most favorable
hosting and security issues. (For example, Germany does not require severs to store a
traffic logs of IP addresses and visitors.) The website that will be designed to allow
customers to subscribe to and download the MBA service and will accept both
traditional (Credit Cards, PayPal) and alternative (Bitcoins, hyper wallets) payment

methods that will give customers additional levels of security with the option of total

46



anonymity. If an MBA customer should choose to use an anonymous payment system

such as Bitcoins, this MBA user would be anonymous even to us.

Topic 14 Business Plan: 2017 On Track Innovation, LTD.

Management’s Discussion and Analysis of Financial Condition and Results of
Operations, as well as elsewhere in this Annual Report and include, among other
statements, statements regarding the following;:

...Our intention to continue to invest in research and development; Information with
respect to any other plans and strategies for our business; and our development of
capabilities to implement Bitcoin acceptance and other cryptocurrency and our
intention to become Bitcoin and other cryptocurrency acceptable in transactions

via NFC, Bluetooth or QR code.

OTT continually strives to discover the technology of the future and keep abreast of
new developments in the fintech marketplace. At this time, we are trying to develop
Bitcoin capability in the Cryptocurrency marketplace, and we intend to become

Bitcoin acceptable in transactions via NFC, Bluetooth, or QR code.
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Table 1 Sampling Process

All yearly data reported from 2014 to 2021 by Compustat
Less: Missing values

Subtotal
Less: Cannot be merged with CRSP

Subtotal

Final Sample:

Firms reported cryptocurrency or blockchain

Firms not reported cryptocurrency or blockchain

Obs
101,690
(58,080)
43,610
(16,338)
26,105

833
25,272

# of unique firms
11,306

9,911
6,909

329
6,580
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Table 2 Keyword and year breakdown

keywords 2014 2015 2016 2017 2018 2019 2020 2021
blockchain 0 13 33 80 147 165 176 281
bitcoin 0 13 14 37 40 42 49 81
Cryptocurrency 0 5 6 67 93 131 165 309
Digital currency 1 29 56 78 90 113 109 145
Virtual 3 32 28 24 30 41 49 46

currency
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Table 3 Statistics

N mean s.d. P25 P75 P50
Price 26,105 375.433 144.949 249.800 423.500 408.200
Size 26,105 7.508 2.343 6.160 8.996 7.615
Profit 26,105 -0.726 4.992 -0.006 0.208 0.090
turnover 26,105 0.469 0.603 0.049 0.686 0.227
Quick 26,105 1.401 2.631 0.185 1.316 0.517
Levi 26,105 0.200 0.217 0.020 0.341 0.109
Lev2 26,105 0.373 21.724 0.203 1.337 0.605
Block 26,105 0.018 0.133 - - -
Bitcoin 26,105 0.006 0.074 - - -
Crypto 26,105 0.016 0.124 - - -
Digital 26,105 0.012 0.111 - - -
Virtual 26,105 0.005 0.071 - - -
Day (-1) 26,105 -0.001 0.038 -0.012 0.010 -0.000
Dayo 26,105 -0.001 0.038 -0.012 0.011 -0.000
Day1 26,105 -0.001 0.037 -0.011 0.010 -0.000

The detailed variable descriptions are presented in Appendix A. All continuous variables
are winsorized at the 1st and 9gth percentile.
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Table 4 Correlation Matrix

price size profit turnover  quick levi lev2 block bitcoin crypto digital virtual day(-1) Dayo day1
price 1.000
size 0.012 1.000
profit 0.012 0.256 1.000
turnover 0.060 -0.204 0.106 1.000
quick -0.039 -0.308 -0.312 -0.291 1.000
levi -0.008 0.104 0.043 0.089 -0.238 1.000
lev2 0.005 0.014 0.004 -0.009 -0.002 -0.022 1.000
block 0.019 0.062 0.011 -0.024 -0.007 -0.045 0.000 1.000
bitcoin -0.011 0.013 0.001 -0.001 0.003 -0.026 0.002 0.208 1.000
crypto -0.009 0.070 0.010 -0.039 -0.001 -0.053 -0.004 0.353 0.371 1.000
digital 0.001 0.074 0.010 -0.046 -0.009 -0.048 -0.001 0.196 0.194 0.154 1.000
virtual -0.009 0.027 -0.003 0.003 - 0.004 -0.007 0.216 0.234 0.187 0.163 1.000
day(-1) -0.022 0.002 -0.001 -0.000 -0.001 0.004 0.002 -0.005 -0.014 -0.008 -0.009 0.007 1.000
dayo 0.010 0.005 0.003 0.007 -0.004 0.007 0.004 -0.004 -0.014 -0.010 -0.014 0.007 0.103 1.000
day1 -0.008 0.002 0.005 0.002 0.003 0.013 -0.002 -0.004 -0.003 -0.008 -0.008 0.011 0.001 0.106 1.000
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Table 5 Reliability and Validity of Outer Models

Latent Indicator Loadin Indicator Composite
. . - . e AVE
Variables Variables g Reliability reliability
day (-1) 0.530 0.281
D day o 0.778 0.605 0.737 0.478
day 1 0.748 0.560
turnover 0.785 0.616
profit 0.644 0.415
quick -0.758 0.575
I levi 0.650 0.423 0.668 0.585
lev2 -0.044 0.002
size 0.766 0.587
price 0.093 0.009
turnover 0.760 0.578
Profit_z 0.653 0.426
quick_z -0.758 0.575
J levi_z 0.650 0.423 0.455 0.216
leva_z -0.044 0.002
RD_z -0.536 0.287
price_z 0.093 0.009
bitcoin 0.708 0.501
block 0.662 0.438
P crypto 0.769 0.591 0.704 0.53
digital 0.640 0.410
virtual 0.237 0.056
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Table 6 Path Analysis

Coefficient SD. t-stats. P-values
1->J 0.983 0.001 13.08 0]
I->P -0.005 0 11.29 0
J=>D 0.007 0.007 1.091 0.276
P->D -0.176 0.067 2.613 0.009
P->J -0.055 0.008 7.108 0
I->P->D 0.001 0 2.608 0.007
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Table 7 Investor Decision and Blockchain or Cryptocurrency disclosures

Full Sample

cryptocurrency Blockchain

only only
Price->P 0.000 **¥ 0.000 k% 0.000 *¥**
size->P 0.001 **¥ 0.001 k% 0.000 *¥**
profit->P 0.001 *** 0.001 FEX 0.001 *¥¥
turnover->P 0.003 *¥** 0.003 Fx 0.002 ***
quick->P -0.004 *** -0.004 wR* -0.002 **¥
levi->P 0.003 *** 0.003 wR* 0.002 **¥
leve->P -0.000 **¥ -0.000 ** -0.000 **
block->day(-1) -0.060 ** -0.016
block->dayo -0.089 *** -0.039 *
block->day1 -0.057 *** -0.027
bitcoin->day(-1) -0.044 ** -0.052 i
bitcoin->dayo -0.064 *** -0.076 i
bitcoin->day1 -0.041 *** -0.048 xEX
crypto->day(-1) -0.070 ** -0.082 *%
crypto->dayo -0.103 *** -0.121 xxx
crypto->day1 -0.103 *** -0.076 FEX
digital->day(-1) -0.058 ** -0.073 *%*
digital->dayo -0.086 *** -0.108 FEXE
digital->day1 -0.055 *** -0.067 k%
virtual->day(-1) -0.022 **¥ -0.020 **
virtual->dayo -0.032 *¥* -0.030 bl
virtual->day1 -0.020 ** -0.019 *¥
R-Square:
(I=>P) 0.094 0.095 0.057
(P>D) 0.107 0.119 0.084
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Table 8 Investor Decision in Firms’ First Time Report vs. Other Times of
Report in Cryptocurrency and Blockchain

First Non-First

Price->P 0.016 * -0.008 **
size->P 0.004 -0.013 ***¥
profit->P -0.005 -0.003 **
turnover->P -0.042 ** 0.064 ***
quick->P 0.038 ** -0.012 **¥
levi->P -0.047 0.078 ***
leva->P 0.010 * -0.050 ***
block->day(-1) 0.028 * 0.090 *
block->dayo 0.026 ** 0.148 **
block->day1 0.016 ** 0.133 **
bitcoin->day(-1) 0.139 ** -0.037 **
bitcoin->dayo 0.128 *¥* -0.061 **¥
bitcoin->day1 0.079 ** -0.055 **
crypto->day(-1) 0.008 ** -0.021 **¥
crypto->dayo 0.008 ** -0.035 **
crypto->day1 0.005 ** -0.031 ***
digital->day(-1) -0.293 * -0.033 **
digital->dayo -0.271 ** -0.055 ***
digital->day1 -0.168 ** -0.049 ***
virtual->day(-1) 0.278 ** 0.132 **
virtual->dayo 0.256 ** 0.218 **
virtual->day1 0.159 ** 0.196 **
R-Square:

I->P 0.033 0.094

P->D 0.041 0.053
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Table 9 Extracted Topics

Topic Top 5 terms

1 Service & | product, platform, user, customer, revenue
Operation

2 Competition | competit*, ledger technolog*, financial technolog*,
environment | alternative, loss

3 Technology develop, enhance, technolog*, new, solution
development

4 M&A merge, acquisition, acquire, agree, enter

5 On-site virtual, purchase, in-app, play, mobile
Shopping

6 ICO Initial Coin Offering, ICO

7 Cybersecurity | threat, ransom, attack, cyber, risk

8 Investment invest, mine, network, network, crypto

9 Social capital | serv*, board, appoint, position, offic*

10 Business shut | auction, not, monitor, change, discontinue
down

11 Policy change | rule, predict, outcome, law, regulat*

12 Lawsuit file, complain*, attorney, amend, contract

13 Payment payment, transfer, bank, money, accept
method

14 Business Plan | will, future, expand, expect to, opportunit*
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Table 10 Topic Distribution

Topic 2014 2015 2016 2017 2018 2019 2020 2021
Service & 0 2 4 15 27 30 28 43
Operation
COIl:lpetition (o) 8 21 46 62 75 81 112
environment
Technology 0 1 2 7 13 11 17 20
development
M&A 0 0 1 0 0 2 0 3
On-site
Shopping 3 10 11 8 10 13 15 11
ICO o) o) 0 1 0 0 1 0
Cybersecurity 0 1 0 0 0 1 3 8
Investment 0 1 2 2 3 5 5 15
Social capital 0 0 0 1 3 2 4 5
Business shut

0 0 0 0 0 0 0 2
down
Policy change 0 2 1 3 2 3 7 9
Lawsuit 0] 0] 0] 0] 0] 1 1 0]
Payment 0 0 0 1 1 0 0 5
method
Business Plan 0 1 0 7 4 2 2 4

Total 3 26 42 91 125 145 164 237
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Table 11 Topic Analysis

Service & Operation
Competition
environment
Technology
development

M&A

On-Site Shopping
ICO

Cybersecurity
Investment

Social Capital
Business Shut Down
Policy Change
Lawsuit

Payment Method
Business Plan

0.091

-0.164

0.057

0.018
0.070
0.009
0.023
0.024
0.012
0.005
0.036
0.005
0.011
0.020

Day(-1)

K**

*%

*%

**

K**

**

K**

K**

Dayo

0.118

-0.212

0.073

0.024
0.001
0.012
0.030
0.031
0.015
0.006
0.048
0.006
0.014
0.026

K**

KHX

*%

**

K**

**

K**

**

**

**

Day1

0.120

-0.217

0.076

0.024
0.092
0.012
0.031
0.032
0.015
0.006
0.049
0.006
0.014
0.026

K**

KHX

*%

**

K**

**

**

**

**

**
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Table 12 Event Study Analysis

Day (-1) Day o Day (-1)
block -0.006 0.002 -0.001
bitcoin -0.004 -0.001 -0.005
crypto -0.006 -0.005 -0.000
digital 0.000 -0.011 * 0.005
virtual 0.004 0.003 0.000
quick 0.000 0.000 -0.000
profit1 -0.000 -0.000 -0.000
turnover -0.001 0.002 -0.003
levi 0.000 0.005 0.002
lev2 0.000 0.000 -0.000
size -0.002 0.000 -0.000
Obs 21,122 21,122 21,122
Year FE Y Y Y
Firm FE Y Y Y
Adj Rz 0.041 0.030 0.032

61



References

Akyildirim, Erdinc and Corbet, Shaen and Cumming, Douglas J. and Lucey,
Brian M. and Sensoy, Ahmet, Riding the Wave of Crypto-Exuberance: The
Potential Misusage of Corporate Blockchain Announcements (January 1,
2021). Available at SSRN: https://ssrn.com/abstract=3758490 or
http://dx.doi.org/10.2139/ssrn.3758490

Anderson, Chelsea M. and Fang, Vivian W. and Moon, James and Shipman,
Jonathan E., Accounting for Cryptocurrencies (December 5, 2022).
Georgia Tech Scheller College of Business Research Paper No. 4294133,
Available at SSRN: https://ssrn.com/abstract=4294133 or
http://dx.doi.org/10.2139/ssrn.4294133

Arner, Douglas W. and Zetzsche, Dirk Andreas and Buckley, Ross P. and
Kirkwood, Jamieson, The Financialization of Crypto: Lessons from FTX
and the Crypto Winter of 2022-2023 (March 1, 2023). University of Hong
Kong Faculty of Law Research Paper No. 2023/19, Available at SSRN:
https://ssrn.com/abstract=4372516 or

http://dx.doi.org/10.2139/ssrn.4372516

Attah-Boakye, R., Costanzo, L., Guney, Y. and Rodgers, W. 2021, The effects of
top management team strategic cognition on corporate financial health
and value: an interactive multi-dimensional approach, The European
Journal of Finance. DOI: 10.1080/1351847X.2021.1977360.

Autore, DM, Clarke, N, Jiang, D. Blockchain speculation or value creation?

62


http://dx.doi.org/10.2139/ssrn.4372516

Evidence from corporate investments. Financial Management. 2021; 50:
727—746. https://doi.org/10.1111/fima.12336

Azgad-Tromer, Shlomit, Crypto Securities: On the Risks of Investments in
Blockchain Based Assets and the Dilemmas of Securities Regulation (June
1, 2018). American University Law Review, Vol. 68, No. 1, 2018, Available
at SSRN: https://ssrn.com/abstract=4466413

BOURVEAU, T., DE GEORGE, E.T., ELLAHIE, A. and MACCIOCCHI, D.
(2022), The Role of Disclosure and Information Intermediaries in an
Unregulated Capital Market: Evidence from Initial Coin Offerings. Journal
of Accounting Research, 60: 129-167. https://doi.org/10.1111/1475-
679X.12404

Bourveau, Thomas & De George, Emmanuel & Ellahie, Atif & Macciocchi,
Daniele. (2018). Initial Coin Offerings: Early Evidence on the Role of
Disclosure in the Unregulated Crypto Market. SSRN Electronic Journal.
10.2139/ssrn.3193392.

Cahill, Daniel & G. Baur, Dirk & (Frank) Liu, Zhangxin & W. Yang, Joey, 2020.
“I am a blockchain too: How does the market respond to companies’
interest in blockchain?,” Journal of Banking & Finance, Elsevier, vol.
113(C).

Chen, Ka-Hin & Lai, Tze Leung & Liu, Qingfu & Wang, Chuanjie, 2022. “Beyond
the blockchain announcement: Signaling credibility and market reaction,”

International Review of Financial Analysis, Elsevier, vol. 82(C).

63



Cheng, S. F., De Franco, G., Jiang, H., & Lin, P. (2019). Riding the Blockchain
mania: Public firms’ speculative 8-K disclosures. Management Science,
65(12), 5001—5913. https://doi.org/10.1287/mnsc.2019.3357

Chod, Jiri and Lyandres, Evgeny, A Theory of ICOs: Diversification, Agency,
and Information Asymmetry (June 1, 2020). Management Science
forthcoming, Available at SSRN: https://ssrn.com/abstract=3159528 or
http://dx.doi.org/10.2139/ssrn.3159528

Chou, J.H., Agrawal, P. and Birt, J. (2022), “Accounting for crypto-assets:
stakeholders’ perceptions”, Studies in Economics and Finance, Vol. 39 No.
3, pPp- 471-489. https://doi.org/10.1108 /SEF-10-2021-0469

Cuervo, C., Morozova, A., Sugimoto, N. (2020). Regulation of Crypto Assets.
United States: International Monetary Fund.

David Y. Aharon, Ender Demir, Smadar Siev, Real returns from unreal world?
Market reaction to Metaverse disclosures, Research in International
Business and Finance, Volume 63, 2022, 101778, ISSN 0275-5319,
https://doi.org/10.1016/j.ribaf.2022.101778.

Deng, Xin and Lee, Yen Teik and Zhong, Zhengting, Decrypting Coin Winners:
Disclosure Quality, Governance Mechanism and Team Networks
(September 25, 2018). Available at SSRN:
https://ssrn.com/abstract=3247741 or
http://dx.doi.org/10.2139/ssrn.3247741

DuPont, Quinn. (2020). Guiding Principles for Ethical Cryptocurrency,

64



Blockchain, and DLT Research. Cryptoeconomic  Systems.
10.21428/58320208.a8364373.

Fang, Tong & Su, Zhi & Yin, Libo, 2020. “Economic fundamentals or investor
perceptions? The role of uncertainty in predicting long-term
cryptocurrency volatility,” International Review of Financial Analysis,
Elsevier, vol. 71(C).

Feng Guo, Stephanie Walton, Patrick R. Wheeler, Yiyang (Ian) Zhang; Early
Disruptors: Examining the Determinants and Consequences of Blockchain
Early Adoption. Journal of Information Systems June 1 2021; 35 (2): 219—
242. https://doi.org/10.2308/ISYS-2020-004

Feng, Chen and Li, Nan and Wong, M.H. Franco and Zhang, Mingyue, Initial
Coin Offerings, Blockchain Technology, and White Paper Disclosures
(March 25, 2019). Available at SSRN: https://ssrn.com/abstract=3256289
or http://dx.doi.org/10.2139/ssrn.3256289

Field, J. and Inci, A.C. (2023), “Risk translation: how cryptocurrency impacts
company risk, beta and returns”, Journal of Capital Markets Studies, Vol.
7 No. 1, pp. 5-21. https://doi.org/10.1108/JCMS-02-2023-0003

Foss, K., & Rodgers, W. (2011). Enhancing information usefulness by line
managers’ involvement in cross-unit activities. Organization Studies, 32(5),
683-703.

Goforth, C. R. (2020). Using cybersecurity failures to critique the sec’s

approach to crypto regulation. South Dakota Law Review, 65(3), 433-466.

65



H. S. Berry, “The Evolution of Cryptocurrency and Cyber Attacks,” 2022
International Conference on Computer and Applications (ICCA), Cairo,
Egypt, 2022, pp. 1-7, doi: 10.1109/ICCA56443.2022.10039632.

Hacker Philipp & Thomale Chris, 2018. “Crypto-Securities Regulation: ICOs,
Token Sales and Cryptocurrencies under EU Financial Law,” European
Company and Financial Law Review, De Gruyter, vol. 15(4), pages 645-696,
December.

Hernandez, 1., Bashir, M., Jeon, G., Bohr, J. (2014). Are Bitcoin Users Less
Sociable? An Analysis of Users’ Language and Social Connections on
Twitter. In: Stephanidis, C. (eds) HCI International 2014 - Posters’
Extended Abstracts. HCI 2014. Communications in Computer and
Information Science, vol 435. Springer, Cham.
https://doi.org/10.1007/978-3-319-07854-0_5

Houben, R. & Snyers, A. (2018). Cryptocurrencies and blockchains: Legal
context and implications for financial crime, money laundering and tax
evasion. European Parliament.
https://theblockchaintest.com/uploads/resources/EU%20Parliament%2
0-%20Cryptocurrencies%20and%20%20blockchain-
Legal%20context%20and%20implications%20for%2ofinancial%20crime
,%20money%20laundering%20%20and%20tax%20evasion%20-%20201
8%20-%20July.pdf

India, 2010.Ishaque, M., Attah-Boakye, R., & Yusuf, F. (2022). Behavioural

66



Framework for Managing Conflicts of Interest in Professional Accounting
Firms. British Journal of Management, 33(2), 1071-1086.

Jabotinsky, H. Y. (2020). The regulation of cryptocurrencies: between currency
and financial product. Fordham Intellectual Property, Media &
Entertainment Law Journal, 31(1), 118-165.

Jon Carrick (2016) Bitcoin as a Complement to Emerging Market Currencies,
Emerging Markets Finance and Trade, 52:10, 2321-2334, DOI:
10.1080/1540496X.2016.1193002

Jose Victor Lineros; IT Governance Considerations for Permissioned
Blockchains. Journal of Emerging Technologies in Accounting March 1
2021; 18 (1): 45—59. https://doi.org/10.2308 /JETA-19-12-01-49

Kakinuma, Yosuke, Cryptocurrency-Related Announcements and Stock
Returns: Emerging Market Evidence (March 14, 2023). Available at SSRN:
https://ssrn.com/abstract=4240259 or
http://dx.doi.org/10.2139/ssrn.4240259

Kimani, D., Adams, K., Attah-Boakye, R., Ullah, S., Frecknall-Hughes, J., & Kim,
J. (2021). Blockchain, business and the fourth industrial revolution:
Whence, whither, wherefore and how? Technological Forecasting and
Social Change, 161, [120254].
https://doi.org/10.1016/j.techfore.2020.120254

KPMG. (2023, April 15). Our thinking: Blockchain and generative Al. Advisory-

Marketing.us.kpmg.com. https://advisory-

67



marketing.us.kpmg.com/speed/pov-
blockchainai.html?gclid=EAIalQobChMIIN7Jv_i8gQMVuzzUAR1dsQqa
EAAYASAAFEgL_HfD BwE

Krapels, N., Liebau, D. (2021). An Exploratory Essay on Minimum Disclosure
Requirements for Cryptocurrency and Utility Token Issuers.
10.21428/58320208.668458d2.

Kuo Chuen, D.,L.E.E., Guo, L., & Wang, Y. (2018). Cryptocurrency: A new
investment opportunity? The Journal of Alternative Investments, 20(3),
16-40. doi:https://doi.org/10.3905/jai.2018.20.3.016

Lee, P. M. (2001). What’s in a name.com?: The effects of “.com” name changes
on stock prices and trading activity. Strategic Management Journal, 22(8),
793—804. https://doi.org/10.1002/smj.177

Lennart Ante, How Elon Musk’s Twitter activity moves cryptocurrency markets,
Technological Forecasting and Social Change, Volume 186, Part A, 2023,
122112, ISSN 0040-1625, https://doi.org/10.1016/j.techfore.2022.122112.

Lockaby, C. (2018). The sec rides into town: defining an ico securities safe
harborin the cryptocurrency wild west. Georgia Law Review, 53(1), 335-
366.

Luo, M., Yu, S. Financial reporting for cryptocurrency. Rev Account Stud
(2022). https://doi.org/10.1007/s11142-022-09741-w

M. R. Rabbani, A. Alshaikh, A. Jreisat, A. Bashar and M. A. Moh’d Ali, “Whether

cryptocurrency is a threat or a revolution? An analysis from ESG

68



perspective,” 2021 International Conference on Sustainable Islamic
Business and Finance, Sakheer, Bahrain, 2021, pp. 103-108, doi:
10.1109/TEEECONF53626.2021.9686332.

Macey, J., Fraud in a Land of Plenty, 118 Nw. U. L. Rev. 227 (2023).
https://scholarlycommons.law.northwestern.edu/nulr/vol118/iss1/8
Marion Garaus, Horst Treiblmaier, The influence of blockchain-based food
traceability on retailer choice: The mediating role of trust, Food Control,
Volume 129, 2021, 108082, ISSN 0956-7135,

https://doi.org/10.1016/j.foodcont.2021.108082.

Minks, T. L. (2018). Ethereum and the sec: why most distributed autonomous
organizations are subject to the registration requirements of the securities
act of 1933 and proposal for new regulation. Texas A&M Law Review, 5(2),
405-[iv].

Mirtaheri, M., Abu-El-Haija, S., Morstatter, F., Ver Steeg, G., Galstyan, A.
(2021). Identifying and Analyzing Cryptocurrency Manipulations in Social
Media. IEEE Transactions on Computational Social Systems. PP. 1-11.
10.1109/TCSS.2021.3059286.

Mohammad Hashemi Joo, Yuka Nishikawa & Krishnan Dandapani (2020)
Announcement effects in the cryptocurrency market, Applied Economics,
52:44, 4794-4808, DOI: 10.1080/00036846.2020.1745747

Mokhtarian, E., & Lindgren, A. (2018). Rise of the crypto hedge fund:

operational issues and best practices for an emergent investment industry.

69



Stanford Journal of Law, Business & Finance, 23(1), 112-158.

Momtaz, P.P. Initial coin offerings, asymmetric information, and loyal CEOs.
Small Bus Econ 57, 975—997 (2021). https://doi.org/10.1007/s11187-020-
00335-X

Momtaz, P.P., 2021. “Entrepreneurial Finance and Moral Hazard: Evidence
from Token Offerings,” Journal of Business Venturing, Elsevier, vol. 36(5).

N. Islam, Y. Marinakis, S. Olson, R. White and S. Walsh, “Is BlockChain Mining
Profitable in the Long Run?,” in IEEE Transactions on Engineering
Management, vol. 70, no. 2, pp. 386-399, Feb. 2023, doi:
10.1109/TEM.2020.3045774.

Nani, A. (2022). The doge worth 88 billion dollars: A case study of Dogecoin.
Convergence, 28(6), 1719-1736.

https://doi.org/10.1177/13548565211070417

Nelson, A., & Wang, S. (2024). The importance of cybersecurity disclosures in
customer relationships. Journal of Corporate Accounting & Finance, 1—9.
https://doi.org/10.1002/jcaf.22695

Nunnally, J.C. (1978). An Overview of Psychological Measurement. In: Wolman,
B.B. (eds) Clinical Diagnosis of Mental Disorders. Springer, Boston, MA.

https://doi.org/10.1007/978-1-4684-2490-4 4

Pavel Ciaian, Miroslava Rajcaniova & d’Artis Kancs (2016) The economics of
BitCoin price formation, Applied Economics, 48:19, 1799-1815, DOI:

10.1080/00036846.2015.1109038

70


https://doi.org/10.1177/13548565211070417
https://doi.org/10.1007/978-1-4684-2490-4_4

Prochazka, D. (2018). Accounting for Bitcoin and Other Cryptocurrencies
under IFRS: A Comparison and Assessment of Competing Models. The
International Journal of Digital Accounting Research. 161-188.
10.4192/1577-8517-v18_7.

PwC. SEC disclosure trends in crypto and digital assets.
https://www.pwc.com/us/en/services/digital-assets/sec-disclosure.html

Rainer Bohme, Lisa Eckey, Tyler Moore, Neha Narula, Tim Ruffing, and Aviv
Zohar. 2020. Responsible vulnerability disclosure in cryptocurrencies.
Commun. ACM 63, 10 (October 2020), 62—71.
https://doi.org/10.1145/3372115

Ramos S, Pianese F, Leach T, Oliveras E. A great disturbance in the crypto:
understanding cryptocurrency returns under attacks. Blockchain Res Appl.
2021;2(3):100021. DOI: 10.1016/j.bcra.2021.100021

Rodgers, W. (2010). E-commerce issues addressed in a throughput model.
Nova Science Publishers.

Rodgers W, Al Habsi M, & Gamble G. (2019). Sustainability and Firm
Performance: A Review and Analysis Using Algorithmic Pathways in the
Throughput Model. Sustainability, 11(14), 3783.

https://doi.org/10.3390/su11143783

Rodgers, W. & Nguyen, T. (2022). Algorithmic Pathways Depicting Insights for
Artificial Intelligence Systems for Consumers’ Purchase Decisions, Journal

of Business Ethics. DOI: 10.1007/510551-022-05048-7

71


https://doi.org/10.3390/su11143783

Rodgers, W. (2016). Knowledge Creation: Going Beyond Published Financial
Information. NY: Nova Publications.

Rodgers, W. (2020). Evaluation of Artificial Intelligence in a Throughput Model:
Some Major Algorithms. Florida: Science, CRC Press, Taylor & Francis.

Rodgers, W. Knowledge Creation: Going Beyond Published Financial
Information; Nova Science Pub Inc; UK ed. edition (October 1, 2016)

Rodgers, W., & McFarlin, T. (2017). Decision Making for Personal Investments:
Real Estate Financing, Foreclosures and Other Issues, with Timothy
McFarlin. London: Palgrave Macmillan.

Rodgers, W., Alhendi, E., & Xie, F. (2019). The Impact of Foreignness on the
Compliance with Cybersecurity Controls, Journal of World Business, 54(6).

Rodgers, W., Attah-Boakye, R. & Adams, K. (2020). The application of
algorithmic cognitive decision trust modeling for cybersecurity within
organisations, IEEE Transactions on Engineering Management, 161, 9 p.,
120290.

Rodgers, W., Choy, H.L. & Guiral, A. Do Investors Value a Firm’s Commitment
to Social Activities?. J Bus Ethics 114, 607-623 (2013).
https://doi.org/10.1007/s10551-013-1707-1

Rodgers, W., Economou, F.,and Hudson, R. (2023). Modeling credit and
investment decisions based on AI algorithmic behavioral pathways.
Technological Forecasting & Social Change, 191, Issue C.

Rodgers, W., Murray, J., Stefanidis, A., Degbey, W., & Tarba, S. (2023). An

72



Artificial Intelligence Algorithmic Approach to Ethical Decision-Making in
Human Resource Management Processes. Human Resource Management
Review, 33(1), 100925.

Rodgers,W. (1997). Throughput Modeling: Financial Information Used by
Decision Makers; JAI Press: Greenwich, CT, USA, 1997.

Rognone, L,avinia & Hyde, S.,tuart & Zhang, S. S.arah, 2020. “News sentiment
in the cryptocurrency market: An empirical comparison with Forex,”
International Review of Financial Analysis, Elsevier, vol. 69(C).

Sabrina T Howell, Marina Niessner, David Yermack, Initial Coin Offerings:
Financing Growth with Cryptocurrency Token Sales, The Review of
Financial Studies, Volume 33, Issue 9, September 2020, Pages 3925-3974,

https://doi.org/10.1003/rfs/hhz131

Sahota, N. (2024, February 27). Futuristic Finance: AI’s Seductive Power In
Reshaping Private Equity. Forbes.
https://www.forbes.com/sites/neilsahota/2024/02/07/futuristic-
finance-ais-seductive-power-in-reshaping-private-
equity/?sh=489b1gdc4f62

Sartipi, Farid. (2021). Publicizing construction firms by cryptocurrency.
Journal of Construction Materials. 2. 10.36756/JCM.v2.3.1.

Sedlmeir, J., Buhl, H.U., Fridgen, G. et al. The Energy Consumption of
Blockchain Technology: Beyond Myth. Bus Inf Syst Eng 62, 599—608

(2020). https://doi.org/10.1007/s12599-020-00656-X

73


https://doi.org/10.1093/rfs/hhz131
https://doi.org/10.1007/s12599-020-00656-x

Shahzad, S. J. H., Anas, M., & Bouri, E. (2022). Price explosiveness in
cryptocurrencies and Elon Musk's tweets. Finance Research Letters, 47,
102695.

Solowey , J., & Jennifer J. Schulp, J. J. (2022, August 2). Practical Legislation
to Support Cryptocurrency Innovation [Review of Practical Legislation to
Support Cryptocurrency Innovation]. Cato Institute.
https://www.cato.org/briefing-paper/practical-legislation-support-
cryptocurrency-innovation

Stephanie F. Cheng, Gus De Franco, Haibo Jiang, Pengkai Lin (2019) Riding
the Blockchain Mania: Public Firms’ Speculative 8-K Disclosures.
Management Science 65(12):5901-5913.
https://doi.org/10.1287/mnsc.2019.3357

Stratopoulos, T. C. (2018). Blockchain Technology Adoption. SSRN Electronic
Journal. https://doi.org/10.2139/ssrn.3188470

Stratopoulos, T. C., Wang, V., & Ye, H. (Jonathan). (2022). Use of Corporate
Disclosures to Identify the Stage of Blockchain Adoption. Accounting
Horizons. https://doi.org/10.2308/horizons-19-101

Tandon, C., Revankar, S., Palivela, H., & Parihar, S. S. (2021). How can we
predict the impact of the social media messages on the value of
cryptocurrency? Insights from big data analytics. International Journal of
Information Management Data Insights, 1(2), 100035.

https://doi.org/10.1016/j.jjimei.2021.100035

74



Tatiana Morozova & Ravil Akhmadeev & Liubov Lehoux & Alexei Valerievich
Yumashev & Galina Vladimirovna Meshkova & Marina Lukiyanova, 2020.
“Crypto asset assessment models in financial reporting content typologies,”
Entrepreneurship and Sustainability Issues, VsI Entrepreneurship and
Sustainability Center, vol. 7(3), pages 2196-2212, March.

Tikhomirov, S. (2018). Ethereum: State of Knowledge and Research
Perspectives. Foundations and Practice of Security, 206-—221.
https://doi.org/10.1007/978-3-319-75650-9_14

Vincent, N. E., & Wilkins, A. M. (2020). Challenges when Auditing
Cryptocurrencies. Current Issues in Auditing, 14(1), A46—A58.
https://doi.org/10.2308/ciia-52675

Xi, D., O’Brien, T. 1., & Irannezhad, E. (2020). Investigating the Investment
Behaviors in Cryptocurrency. The Journal of Alternative Investments,
jai.2020.1.105. https://doi.org/10.3905/jai.2020.1.108

Xie, R. (2019). Why china had to ban cryptocurrency but the u.s. did not:
comparative analysis of regulations on crypto-markets between the u.s.
and china. Washington University Global Studies Law Review, 18(2), 457-
492.

Yen, J.-C., & Wang, T. (2021). Stock price relevance of voluntary disclosures
about blockchain technology and cryptocurrencies. International Journal
of Accounting Information Systems, 40, 100499.

https://doi.org/10.1016/j.accinf.2021.100499

75



Yen, K.-C.,, & Cheng, H.-P. (2021). Economic policy uncertainty and
cryptocurrency volatility. Finance Research Letters, 38, 101428.

https://doi.org/10.1016/i.frl.2020.101428

Yates, J. F. (Jacques F. (1990). Judgment and decision making. Prentice Hall.

Zetzsche, D. A., Buckley, R. P., Arner, D. W., & FFhr, L. (2018). The ICO Gold
Rush: It’s a Scam, It’s a Bubble, It’s a Super Challenge for Regulators. SSRN
Electronic Journal. https://doi.org/10.2139/ssrn.3072298

Zhang, J., & Zhang, C. (2022). Do Cryptocurrency Markets React to Issuer
Sentiments? Evidence from Twitter. Research in International Business
and Finance, 101656. https://doi.org/10.1016/j.ribaf.2022.101656

Zhang, S., Zhou, X., Pan, H. and Jia, J. (2019), cryptocurrency, confirmatory
bias and news readability — evidence from the largest Chinese
cryptocurrency  exchange. Account Finance, 58: 1445-1468.
https://doi.org/10.1111/acfi.12454

Zhou, Z., Liu, X., Zhong, F., & Shi, J. (2022). Improving the reliability of the
information disclosure in supply chain based on blockchain technology.
Electronic Commerce Research and Applications, 52, 101121.

https://doi.org/10.1016/j.elerap.2022.101121

76


https://doi.org/10.1016/j.frl.2020.101428
https://doi.org/10.1016/j.elerap.2022.101121

Vitae

Shensi Wang

swangil@miners.utep.edu

Shensi Wang is a dedicated and accomplished scholar who will receive her Ph.D.
in Business Administration from the University of Texas at El Paso in 2024. She
earned her Master's in Taxation from Fordham University in 2019 and her
B.B.A. in Business College of Shanxi University. Shensi’s research has focused
on the firm's application of advanced technology, cybersecurity, and artificial
intelligence.

In addition to her research, Shensi has demonstrated a strong commitment to
education through her teaching roles. She has taught courses on individual
income tax during the 2022-2023 academic year and principles of accounting
in 2023-2024 at the University of Texas at El Paso.

Before moving to the academic area, from 2018 to 2020, Shensi Wang was
worked at Bertelsmann Inc. as a tax intern, mainly responsible for federal and
international income tax return preparation. She also worked as a graduate
assistant at Fordham University from 2018 to 2019.

Shensi and her mentor, Dr. Waymond Rodgers, worked for the national
research project granted by the Department of Homeland Security. The two
working papers related to this project are Examining Anti-ethical Behavior
Types Tied to Al Algorithm and Surveying Anti-Ethical Decision-making Types

Tied To AI Algorithms.

77


mailto:swang11@miners.utep.edu

	Do Investors Value Firm's Application of Cryptocurrency and Blockchain Technology?
	Recommended Citation

	Abstract
	Table of Contents
	List of Tables
	List of Figures
	Introduction
	2. The Throughput Model and the Six Pathways
	3. Literature Review
	3.1. The Positive market reactions and blockchain technology-related disclosure
	3.2. The positive market reaction and cryptocurrency disclosure
	3.3. The negative relationship between blockchain disclosure and market reaction
	3.4. The negative relationship between cryptocurrency disclosure and market reaction

	4. Research Methodology
	4.1. Sample
	4.2. Perception Measure
	4.3. Information and Judgment
	4.4. Firm Value

	5. Empirical Results
	5.1. Measurement Validation
	5.2. Path Analysis and Significance of Relationships
	5.3. Main Results

	6. Additional Analysis
	6.1. The Adoption of Cryptocurrency and Blockchain at First Time vs. Non-First Time
	6.2. Topic Analysis
	6.3. Event Study

	Conclusion
	Appendix A Variable Definitions
	Appendix B Examples of blockchain- or cryptocurrency-related disclosures
	Topic 1 Service & Operation: 2017 Net1 UEPS Technology, Inc.
	Topic 2 Competition environment: 2016 Trustmark Corp.
	Topic 3 Technology development: 2018 Advanced Credit Technologies, Inc.
	Topic 4 M&A: 2019 Noble Vici Group, Inc.
	Topic 5 On-site shopping: 2015 MeetMe, Inc.
	Topic 6 ICO (Initial Coin Offering): 2020 Stone Point Credit Corp
	Topic 7 Cybersecurity: 2021 Shell Midstream Partners, L.P.
	Topic 8 Investment: 2019 Marathon Patent Group, Inc
	Topic 9 Social Capital: 2018 GreenBox POS
	Topic 10 Business Shut Down: 2019 THC Therapeutics, Inc.
	Topic 11 Policy Change: 2017 ChinaNet Online Holdings, Inc.
	Topic 12 Lawsuit: 2019 DPW Holdings, Inc.
	Topic 13 Payment Method: 2021 Messagebgone, Inc.
	Topic 14 Business Plan: 2017 On Track Innovation, LTD.

	References
	Vitae

