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Abstract
Prior studies, including Wolmarans (2005), have found that simulation games can facilitate
student engagement and learning in financial management courses. This Excel-based financial
management game puts teams of students in the role of the management team of a rapidly
growing small-cap technology firm and requires them to make operating, investment, financing,
and payout decisions with the objective of maximizing shareholder wealth. The results achieved
by the student teams are driven by the soundness of their decision making and the values of
randomly drawn exogenous macroeconomic and market variables. The game is designed with
introductory finance courses in mind. It can be played inside or outside of class time, and is
suitable for both on-site and online classes.
Introduction
The need to provide business students with more active learning opportunities is well
established. Matute and Melero (2016) explain how using business simulation games can
improve learning outcomes and student satisfaction. Numerous studies, including Schrader and
Helgeson (1993), Angel (1994), Alonzi, Lange, and Simpkins (2000), Cooper and Grinder
(2001), Perry, Jennings, and Zapalska (2003) and Wolmarans (2005) report the successful use of
simulation games in finance courses. Common findings in these studies are that simulation
games facilitate a deeper understanding of the material than is commonly obtained through more
traditional teaching methods and that students seem to enjoy playing the games.
There is at least one well regarded managerial finance simulation game that is still available
on the market, the Financial Management Decision Game by Brooks (2008). The game
introduced in this paper differs from the Brook game in that it is played in Excel and that it is
designed to address the particular challenge of engaging students in the typical first (and often
only) finance course taken in undergraduate U.S. business schools. This course goes by a variety
of names, including financial management, principles of finance, managerial finance, corporate
finance and business finance. Instructors often have two objectives in the course: to prepare
finance majors for future courses in the field and to provide non-finance majors with an
overview of the subject that will serve them well in their business careers and in their personal
lives. The need to cover enough material to meet these objectives doesn’t leave much time for
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case studies and other activities that can be effective in getting students engaged in the subject.
Also, finance is a challenging abstract subject, and students taking their first finance course often
lack the foundation to apply the material effectively in a case study. The game is designed to
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work around these challenges to provide an engaging experience for students with different
starting levels of comfort with and enthusiasm for finance.
Another obstacle to using cases and other more engaging “hands-on” assignments in the
introductory finance course is that these classes are often fairly large and the assignments often
take a lot of time to administer and grade. However, this obstacle does not appear to be
insurmountable. Kirstein and Kunz (2015) note the challenges involved in facilitating active
learning in large accounting classes and describe the implementation of two “non-standard”
teaching approaches, including a simulation, in the environment of a large auditing class. The
authors report that students expressed satisfaction with the simulation and that it advanced the
learning objectives of the course.
In the remainder of this paper I provide a description of the game and some suggestions on
how instructors can use it effectively in their classes. While this overview will be relatively brief,
a more detailed instructor’s manual is available on request by emailing the author.
Description of the Game
The game can be played by any number of teams of students. Teams can have any number of
students, but most instructors will probably prefer to have at least two students on a team when
feasible so that students can gain experience in working together to make business decisions.
Three or four students per team provides a variety of perspectives but is not an unmanageable
number. While teams compete with each other on performance, the decisions made by one team
do not affect the performance of other teams.
The game can be played in on-site or online classes. In on-site classes, instructors can allocate
class time for playing the game or just provide guidance in class and have students confer outside
of class time to deliberate on the decisions required by the game. For online classes, the game
can provide an avenue for students to get to know their classmates and to learn from each other.
The student and instructor Excel files each contain an identical “Main Game” sheet on which
the values of decision variables and external variables are entered. The Main Game sheet is set
up for up to twelve rounds of play, with each round representing one fiscal quarter. At the
beginning of each round, students select and enter their own values for the eight variables under
the header “Decision Variables Entered by Student” in their own copy of the spreadsheet file,
and submit these values to the instructor. Operating, investing, financing, and payout decisions
must be made. The decision variables, as well as the external variables referred to below, are
described in detail in the instructor’s manual.
Having a record of the decision variables selected by each student team in each round makes
it very easy to reconstruct what each team’s spreadsheet should look like at any point in the
game. It is up to instructors to decide how to record the decision variables submitted by students.
One option is to create a copy of the Main Game sheet for each team in the instructor’s Excel
file, and to enter the decision variables in these sheets. The instructor’s Excel file provided with
the
game
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contains two such copies labelled “Team 1” and “Team 2” that demonstrate how this can be
done. This is the only aspect of the game that requires any clerical work on the part of the
instructor. The instructor would need to type the values of the eight decision variables for each
team into the team’s respective sheets for each round. The instructor’s Excel file also contains a
“Scoreboard” sheet that refers to the “team” sheets to display the standings at the end of each
round.
After receiving the selected values from each team, the instructor will use the “External
Values” sheet in the spreadsheet to draw values for the eight external variables for the next
round. Students will then enter those values in the rows under the “External Values Drawn by
Instructor” header in their copy of the Main Game sheet. The spreadsheet will automatically
recalculate and students will be able to view the firm’s financial results and position as of the end
of the quarter in the Main Game sheet. This process begins with quarter 1 (quarter 0 is the most
recently completed quarter as the game begins) and continues through the end of the game. The
team that has the highest adjusted stock price at the end of the final round is the winner of the
game. The adjusted stock price accounts for reinvested dividends. The calculation of the adjusted
stock price and other variables used in the game are explained in the instructor’s manual.
The Main Game sheet will display historical data for quarters that have been completed, and
proforma data for quarters that have not yet been completed. This includes complete historical
and pro-forma financial statements, financial ratios, and a variety of other operating, financial,
and economic data. The numbers for each quarter convert from proforma to historical numbers
after the round is completed. Students can use the proforma values generated by the spreadsheet
to explore the possible effects of decisions that they might make, but they must realize that the
external variables drawn after they submit the values of their decision variables will also affect
future outcomes.
The game is designed so that student teams can’t go bankrupt. Regardless of how weak their
balance sheet becomes or how much money they lose, any funding deficit that teams experience
will always be automatically filled with a bank line of credit. This is a mildly unrealistic feature
of the game (only mildly because many money-losing firms do manage to continue to obtain
outside financing for protracted periods of time), but it ensures that all students will be able to
participate in all rounds of the game.
While firms can’t go bankrupt, they are considered to be insolvent if they do not have positive
shareholder’s equity. Insolvent firms are assigned a stock price of $0.01 per share at the end of
each quarter in which they are insolvent, but it is possible for a firm that is insolvent in any given
quarter to regain solvency later in the game. Firms are not allowed to pay dividends or
repurchase stock when insolvent. The spreadsheet enforces this condition automatically.
The game is designed to keep less motivated students involved while still engaging the more
active students. All that is required for students to play the game is to submit values for the eight
decision variables to the instructor each round. If a student team fails to submit values in a given
round, instructors may choose to allow the team to continue to play using the default values of
the decision variables for that round, which will be the same values that the team entered in the
previous round. It is difficult for students to make “catastrophic” choices with most of the
decision variables. The spreadsheet will provide students with a conspicuous warning in red if
they attempt certain infeasible actions, such as producing a level of output above the firm’s
capacity in a given quarter. Students may ignore the warnings, but if they do so the spreadsheet
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will adjust automatically, such as by setting output equal to capacity in the previously mentioned
example. In the big picture, it is hoped that some of the less motivated students will be drawn in
and engaged as the game progresses.

Suggestions for Using the Game

Instructors teaching on-site classes who wish to allocate class time to playing the game could
have students complete multiple rounds per class period. It might be possible for a class that
meets once a week for three hours to complete the game in one class period if the students are
well prepared. For classes that meet two or three times per week over a typical fall or spring
semester, the class could complete one round per week, with the students submitting their
decision variables to the instructor at the start of the first class meeting of the week and the
instructor showing or announcing the results of the round at the start of the second meeting.
Instructors of online classes could set any timetable that they think best. Regardless of how
instructors decide to proceed, allowing one or more practice rounds might mitigate the possibility
that students will become frustrated due to poor performance in the early rounds when they don’t
yet have a good understanding of the game.
The most pressing decisions that must be made each round are the output price per unit
decision and the planned units produced decision. These decisions provide students with an
opportunity to apply competencies learned in microeconomics, a subject that students in U.S.
business schools have typically studied before taking the introductory finance course. The firm
operates in a monopolistically competitive market, so some clever students might choose to
proceed by setting marginal revenue equal to marginal cost to determine the optimal quantity and
then setting the price using the demand curve. However, this procedure is not a guaranteed to
yield an optimal price and output decision because the values drawn for the external variables
after the decision variables are entered affect the demand and cost curves that the firm will face
in the round. As with other aspects of the game, it is left up to instructors to decide whether and
when to provide hints on how best to proceed. Further explanation and some resources that
instructors might find useful for this purpose are provided in the instructor’s manual.
Many introductory finance textbooks contain an early chapter reviewing financial statements
and financial ratio analysis. Sometimes elementary financial statement forecasting is covered in
the same chapter or in the following chapter. It is probably safe to go ahead and start the game
after covering this material and, if needed, providing a brief refresher on the basics of Excel.
Some more rigorous instructors who expect students to have already mastered this body of
knowledge in prerequisite courses may forge ahead with the game in the first week of class. The
important point is that students can jump right in and start applying important business
competencies early in the course, even if they don’t come to fully grasp all aspects of the game
until the end of the course.
There are many options for grading the game. Instructors who don’t wish to place much
emphasis on the game might grade based on participation by awarding students points for
submitting the values of their decision variables for each round and perhaps completing a brief
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survey at the end of the game. Other instructors might wish to use the game as a source of other
assignments or exam questions.
Introductory finance courses often cover basic capital budgeting late in the course. One
example of how the game can be integrated into the course is to give students a problem that
requires them to estimate the net present value of the game decision to invest in a new factory.
Students would be challenged to formulate a reasonable estimate of the likely incremental cash
flows from the investment, and to weigh them against the required up-front investment. Students
might have already attempted similar calculations in prior rounds while lacking the appropriate
framework, which might motivate them to master the process to apply it correctly in the later
rounds of the game.
While providing a small amount of extra credit to students on the top performing teams might
motivate students to put more effort into the game, in general grading based on the outcome of
the game is probably not advisable because the outcome depends on luck as well as skill.
Conclusion
The changing backgrounds and expectations of students and the evolving requirements of
employers have made it more urgent for university finance instructors to find ways to engage
students in active learning. Numerous studies have found that students display greater
enthusiasm for simulations in finance courses than for lectures and other more traditional modes
of course delivery. However, simulations can be difficult to implement in the introductory
finance course because time is limited, students typically have little or no background in the
subject, and class sizes are often large. The simulation game discussed in this paper is designed
to address these particular challenges in order to enhance the learning of students in the
introductory finance course.
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Blockchain: Applications in the Bond Market
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Abstract
Blockchain bonds are smart contracts based on blockchain technology used to raise
external finance without an intermediary. With a broad base of interest and recognition,
Blockchain bonds represent a revolutionary phase in entrepreneurial and corporate finance. This
paper surveys the market evolution, offering mechanisms and discusses practical implications for
this new market.
Introduction
The transformation initiated by the blockchain technology is projected to match or even
surpass the one prompted by the World Wide Web or the Internet. With a wide range of
applications in healthcare, manufacturing, and transportation, blockchain has been growing most
rapidly in financial services (Hughes et al, 2019; Janssen et al., 2020). Based on three
fundamental concepts, cryptography, smart contracts, and distributed ledger design, blockchain
technology is a subset of the more general distributed ledger technology (DLT). The blockchain
ledger contains a chronological record of transactions that is shared among members in the
network. Since an identical copy is held by all network users (nodes), there is no need for a
central authority to control the ledger. Thus, blockchain technology replaces the existing
infrastructure built on siloed systems with a collaborative infrastructure.
Several studies focus on positive features of blockchain technology such as the
elimination of contracting frictions (Catalini and Gans 2017; Yermack 2015, Harvey 2016, Dhar
and Bose 2016), while others emphasize its latent negative impact on the cost of contracting
(Tinn, 2018) and proliferation of collusive behavior (Cong and He, 2019).
Recent developments in the debt capital markets demonstrate the blockchain’s potential
to streamline the process for raising capital and trading securities and enhance regulatory
oversight.
In this paper we provide an overview of blockchain technology, types of
blockchain, explore several of its current applications, and discuss its potential to reshape the
future of the bond market.
Overview of Distributed systems and Blockchain
One of the significant developments in the area of networking relates to the transition
from centralized to decentralized networks. Initially, enterprises used the mainframe system as a
centralized system with a significant amount of computing power, storage and memory to
process transactions. The rise of personal computers introduced the concept of client-server
architecture in which all the computation power resides on server and the client interacts with the
server to get results. More recently, the cloud computing architecture allows the client to access
*Vikas Gangal, Student, Central Connecticut State University, gangal@students.ccsi.edu
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the server globally, from any device. However, the cloud computing architecture is still a
distributed centralized system, not entirely transparent to end-users. Decentralization increases
the transparency by increasing the trust between the end users and providers.
Distributed systems are comprised of two or more nodes that work together to achieve a
common outcome. These networks are devised a way that end-users see it as a single source of
the platform. The main benefit of a distributed system is that nodes are integrated and capable of
sending and receiving messages to and from each other. A node can be a user with an
extraordinary bandwidth computer system, a mere validator, or a computer with memory and a
processor. Hence distributed ledger technology (DLT) which is based on the distributed system,
is nothing but shared ledger across all the regions. A peer to peer network and consensus
algorithm represent two of the main determinants of the effectiveness of distributed ledger.
Blockchain in simplest terms is the blocks of data chained together to form an immutable
collection of records which is called a ledger. Blockchain is a subset of distributed systems or
sometimes called "distributed ledger" in a decentralized form. Nodes validate changes in the
ledger and after obtaining consensus, changes will be duplicated to all the copies of the ledger in
the network. The benefits of a distributed ledger are to reduce the reconciliation and settlement
efforts and render added security. Thus, blockchain technology ensues the integrity and security
of transactions. This is facilitated by a process in which everyone carries the copy of the ledger
and can identify and reject a compromise block.
How Blockchain works
There are four fundamental principles of blockchain, anonymity, transparency,
productivity, and immutability. Blocks represent a continuously growing list of records or
transactions. Blockchain commences with a block called "Genesis". Block body is a list of
transactions or records and block header is composed of a Merkle root, timestamp, nonce and
pointer to previous block's hash. Cryptography hash pointers are used as references to link each
block in the blockchain. Blockchains are immutable, which means that when a request to change
a transaction is made, a new transaction needs to be created and added to the chain with a
different timestamp. Any node could insert their block to replicate the entire blockchain, publish
it to other nodes in the network, and proof that the current version of the blockchain is a
legitimate one. Distributed decentralized mechanisms provide each node an opportunity to
validate the block creation and vote for it and thus, precludes the reconstruction of a block once
it is appended.
There are several types of blockchain currently accessible in the financial markets. Public
blockchains allow anyone to participate as a node in the network and become a component of the
consensus process, with or without a reward for their contribution. This type of blockchain it is
widely accepted due to its transparency and opportunity offered to the public to contribute to the
growth of the blockchain. It consists of permissionless ledgers, with copies accessible at each
node. Public blockchains work seamlessly in trustless networks due to the immutable nature of
records. Bitcoin, an example of a public blockchain, represents a peer-to-peer decentralized,
trustless currency offering anyone the opportunity to have a node in the network. Bitcoin, like
other projects that have inherited Proof of work (POW) consensus algorithms (e.g. Etherum),
provides assurance that recorded transactions are non-editable.
The second type of blockchain, private blockchain, is also known as permissioned
blockchain. These blockchains are open exclusively to a consortium or group of individuals who
9
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share a copy of the ledger. Permissioned blockchain is a restricted ecosystem blockchain where
only trusted and recognized participants append to the network. Exclusively authorized entities
can run any node. Although anonymity is not preserved, their consensus mechanisms are
computationally inexpensive. Permissioned blockchains better fit the needs of organizations
where transactions are conducted internally i.e. ledger need to share to the restricted nodes. Due
to these restrictions, these blockchains may not be entirely immutable. However, they eliminate
the need for using the POW consensus algorithm, which proves to be very costly.
The third type of blockchain, consortium blockchain, is a hybrid, semi-decentralized
blockchain, with a limited ability to read and write. All the transactions in this blockchain are
validated by specific nodes. Consortium blockchain eliminated the single validator node and
replaced it with many nodes of multiple organizations. With primary applications in the banking
sector, Hyperledger and Corda represent the two main consortium blockchains.
Smart Contracts
First introduced in 1994, smart contracts have only recently been recognized for their true
potential. Smart contracts are one of the most popular enhancements that came with blockchain
2.0. Smart contracts are described by Tapscott and Tapscott (2016) as follows:
“A smart contract is a computerized transaction protocol that executes the terms of a contract.
The general objectives are to satisfy common contractual conditions (such as payment terms,
liens, confidentiality, and even enforcement), minimize exceptions both malicious and accidental,
and minimize the need for trusted intermediaries. Related economic goals include lowering fraud
loss, arbitrations and enforcement costs, and other transaction costs.”
In simple terms, smart contracts consist of a secure and unstoppable computer program
representing an agreement that is automatically executable and enforceable. Smart contracts run
on the blockchain and serve the purpose of the agreement between two parties. Etherum is one of
the blockchain platforms using smart contracts.
The main benefits of smart contracts include autonomy, trust, storage and backup,
accuracy, efficiency, and a small ecological footprint. The autonomy of smart contracts refers to
no dependency on brokers or lawyers, as the requestor is the only party setting the agreement
requirements. Smart contracts operate on a blockchain guarded by cryptography, which
establishes the trust of associated parties. The distributed ledger concept allows for multiple
copies of contracts to be concurrently maintained. Since smart contracts represent computer
programs that can be compiled and tested weighed to be more accurate, they elude the human
oversight in manually filling or recording the contract. Moreover, these computer programs are
executed quickly and save a lot and time and money. Finally, these contracts are paper-free and
add a significant contribution to the “go–green" movement.
Life Cycle of Bond
While the process of issuing a bond in different jurisdictions may be different, the basic
flow and parties involved remain the same. The bonds cycle starts in the primary market where
the bond issuance process takes place. After a bond is issued, it is traded between investors and

10

Gangal&Pana, Blockchain: Bond market Application

dealers in the secondary market. Finally, at maturity, the issuer pays the final coupon payment
and principal to bondholders (Figure 1).
Bond Issuance Process
The process of bond issuance involves multiple stakeholders that play specialized roles
(Figure 2). The first step of the process is the selection of the investment bank which conducts
the analysis and determines the need for bond issuance. With the help of outside attorneys or
legal counsel, legal documentation or bond prospectus is prepared to be sent to regulators for
approval.
After the regulatory approval is obtained, the issue is presented to investors during the
"roadshow”. This step involves meetings with investors in financial hubs to present the issue and
address any queries related to issues. Hence, the purpose of the roadshow is to get the investor's
confidence and to evaluate the price range and maturity date of the issue. Once the price, coupon
payment, and maturity date of the issue finalized, the issue is allocated to investors based on the
quality of the investor and objectives of issuing. In a public issue, subscription money is locked
up, sometimes up to twelve days, and then allotment and refunds are initiated. During allotment,
several intermediaries involved in the record-keeping and reconciliation.

Bond Trading Process
The bond market is an "over-the-counter" (OTC) market where various specialized
intermediaries (e.g. investors, dealers, brokers, and seller) operate. The trading system is divided
between three main stages: execution, clearing, and settlement (Figure 3).
Bond Execution: When investors buy bonds or seller sells bonds, the order placed on to
the exchange via intermediary called broker or dealer, the broker is an individual entity which
has been authorized by the exchange to buy or sell bonds on behave of others or for itself. The
broker provides "liquidity" for bond investors so that those investors can buy and sell bonds
more quickly. Once exchange receives the orders, exchange finds the match with other orders of
different products, quantity, or price which it holds throughout the day. Once the exchange finds
the match, it will send back the order confirmation back to the broker, and the broker will
communicate the confirmation back to the investor or seller. This whole process usually
conducts in the front office.
Bond Clearance: Exchange also works hand in hand with the clearinghouse, the
clearinghouse is the peculiar institution required to safeguard the interest of buyer or seller. It
guarantees the trade on behalf of buyers and sellers, and it becomes essential when larger
quantities have been trading. The clearinghouse is also responsible for performing netting and
send the netted transaction for settlement to the nominated custodian bank.
Bond Settlement: Settlement is the final step in the bond trading process. On the
settlement day, the buyer completes payments for bonds, and the seller delivers bonds to the
buyer. Currently, for corporate bonds, settlement takes place at T+2 (third day of transaction),
and for government bonds, it takes place T+1 (next day of transaction).
There are many challenges associated with the current bond process: coordination
between different intermediaries, manual processes, lack of transparency and long clearing

11

2020 Academy of Finance Refereed Proceedings

settlement cycle. All these shortcomings and challenges encourage the finding of better
alternatives to improve the process and reduce the cost.

Blockchain Bond
Blockchain technology utilizes the concept of decentralized permissioned ledger to
regulate the bond issuance on private Blockchain and bond trading on public Blockchain. Using
distributed ledger technology whole life cycle of the bond can be captured from pre-issue to
redemption.
Blockchain Bond Issuance and Trading
Bond Blockchain starts with a block when the issuer (corporation or government) decides
for a new bond issue. The second step would be adding a regulator node to the Blockchain,
regulators will have a pre checklist to check if the issue is fit for issuance using Blockchain then
only the regulator will join as a supervisor node. In the third step, the issuer adds intermediaries,
e.g., investment banks, rating agencies, and legal counsel as different nodes in the consortium
blockchain after checking their certification/license, which can be provided by the regulator.
Once issuers or investment banks completed the digital bond prospectus or smart bond
contract, which includes required documentation like disclosures and bond terms, it will submit
for a regulator for approval through Blockchain only. If the regulator finds everything
satisfactory, provides approval, which is cryptographically authorized and recorded on
blockchain, then process transfer to permissioned private Blockchain and open for subscription.
Investors/brokers will be added to the Blockchain by the permissioned members as read-only
members to access the issue details.
Issuer needs to create a digital asset with a unique ID; this would be similar to ISIN's
unique identifier for the bonds. These digital bonds get dematerialize, and corresponding
transactions record on the bond blockchain as blocks. The bonds then convert into the digital
asset that can be maintained in the investor's wallet and can settle in the payment network. Hence
when the investor added into the blockchain digital instrument tokens to be issued and added into
the investor's wallet to perform the transactions.
Trading using the blockchain technology needs to follow a procedural sequence. An
application provided by the blockchain exchange to investors or brokers to get the bond price
information. Investors/sellers then submit their orders to gatekeepers (nodes). Gatekeepers send
investor's order details to the blockchain exchange, and trade requests queue by gatekeepers to
get matched in the exchange. Matched orders maintain in a transaction queue, which adds to the
blockchain bond for settlement. Once permissioned members of Blockchain validate and provide
the consensus, the wallet of investors or sellers updates and trade settles. The transfer of the
money between the gatekeepers is settled in the blockchain payment network.
Blockchain Bonds Key Benefits
The main benefits of incorporating blockchain concepts in the bond process include cost
reduction, settlement time reduction and almost instantaneous payments. Cost reduction is
achieved by using decentralized permissioned blockchain technology where multiple
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intermediaries are eliminated. Moreover, smart contracts enhance the transparency of the
process, which in turn eliminates the risks of issuers and investors. Notwithstanding their role as
advisors and trusted authorities, banks responsibilities in the market making and investor
relationships are greatly diminished.
The second benefit refers to transaction time reduction. Settlement time is reduced to a
few hours from two days (T+2) for corporate bonds and one day (T+1) for government bonds.
Distributed ledger technology based smart contracts are capable of two-way instant transactions
to transfer the value of assets that eliminate the need to separate the settlement process.
Blockchain bonds utilize smart contract technology to execute fund transfers for coupon
payments and redemptions, which is instantaneous and reduce reconciliation efforts and errors.
Blockchain uses cryptography to authorize the transaction that guarantees the bonds tamperproof and eradicate the requirement of anti-fraud. Security tokens for transferring an asset
digitally over the exchange increase the level of security in the entire bond process.
Blockchain applications in the bond market
Applications of blockchain, like other latest technologies such as the Internet of things
(IOT) and Artificial Intelligence (AI), have a significant potential to change the lifecycle of
bonds that includes bond issuance, trading to settlement and real-time reporting. In this section
we present the timeline of blockchain implementation for selected projects in fixed income
primary markets (Figure 4).
The first issuance of a blockchain bond by a government entity took place in January
2017, when the Commonwealth Bank of Australia (Commonwealth Bank) issued a crypto bond
for Queensland Treasury Corporation (QTC) using its capital markets blockchain platform. QTC
bond successfully tested a working prototype where QTC bond was created using smart contracts
so that coupons payments settlement with investors was done instantly. This bond was not
tradable and did not carry any debt obligation. However, it was the first end-to-end
implementation of blockchain bond which streamlined the bond issuance process, allowed for
the view of investor bids in real-time, and simplified the bond settlement process. QTC bond
acted as both the bond register and payment platform which helped consolidate the investor’s
payment and issuer’s title transfer in single transaction that was not only immediate but also
unchangeable.
On November 2017, Nivaura completed the first fully automated cryptocurrencydenominated bond issuance that was also cleared, settled and registered on a public blockchain
infrastructure. The bond was part of the Financial Conduct Authority’s regulatory sandbox which
allows to test products in the real markets.
The World Bank has a 70-year history to harness the potential of disruptive technologies
for development with annual issues of $50- $60 US billion dollars in bonds for sustainable
development. On August 9th, 2018, World Bank introduced blockchain operated bond-i, the
world’s first bond that was created, issued, allocated and transferred using blockchain
technology(Table 1). The two year bond with a 2.20 % coupon was used to raise $110 million.
The World’s Bank digital bond-i transactions were supported by a group of institutions that
included Commonwealth Bank (CBA), First State Super, NSW Treasury Corporation, Northern
Trust, QBE, SAFA, and Treasury Corporation of Victoria. On August 16, 2019, Bond i’s market
participation was expanded to three joint lead managers and new market participants.
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On October 2nd, 2018,Oesterreichische Kontrollbank AG (OeKB) used data notarization
for reports for the government bonds. This new additional support element for the auction
process used blockchain technology as a layer of security, which allows the authenticity of the
document to be guaranteed.
The first structured green bond using blockchain technology was issued by BBVA group in
February 2019. MAPFRE invested EUR 35 million for six year term bond. It is a private placement
bond because BBVA used the Hyperledger Fabric permissioned blockchain, which provides
authorization to selected investors parties. For issuance of green bond, public Etherum is used, which
allows all the participant have full access to the transactions and full visibility of transactions to the
observers.
Nearly all the blockchain bonds apply the blockchain technology in Bond issuance and
distribution areas and only few involved in the area of transfer of ownership, payment and settlement.
Green bonds can explore the third area of benchmarking and reporting on use of proceeds and proof
of impact by converging with both Internet of things (IOT) and Artificial intelligence (AI). For
Example, for proof of impact, sensors can feed data from green asset, which can upload to distributed
ledger to provide real time access to investors. For reporting, AI can interpret complex data, which is
difficult to understand and make it available to investors in the digital wallet. An entirely digitized
Green Bond belongs to the future will reduce the burden of reporting and reduce costs and make it
more efficient and accurate.
To measure the efficiency, need to estimate the cost savings using the Blockchain technology
compared to without Blockchain. There are many areas where using Blockchain reduces the cost and
time in the whole process. In Table 2 we provide details related to a standard issuance versus end-toend Blockchain green bond with a value of 100 million USD and 20-year maturity (World Bank,
2018). Table 2 reports on the significant cost savings of bond-i compared to standard bonds. This
indicates a revolution in the bond market by blockchain and enables the smaller projects to issue
bonds that will create a whole new market of smaller sustainable green bonds.
On April 18, 2019, Societe Generale issued the first covered bond as a security token on a
public blockchain. The covered bond had a maturity of five years and the issue raised EUR 100
million.
The latest breakthrough in blockchain bond application is the first end-to-end blockchain
bond implementation by Banco Santander Bank using public Ethereum blockchain. The one year
bond was issue on October 19, 2019. An end to end blockchain bond is issued directly on the
blockchain and will remain on blockchain until maturity. Using Ethereum more advanced opensource blockchain, Santander Bank was able to successfully tokenize bonds of $20 million in
value. Santander Securities Services is acting as tokenization agent and custodian of the
cryptographic keys.
Restrictions
All blockchain bonds used structured tokens or stablecoins or digital assets (cash on the
ledger) for transfer of ownership of the bonds. However, very few bonds issued by financial service
institutions used Blockchain for payments and settlement, keeping payments off-chain because there
is no central bank-backed digital asset currently in the market.
Stablecoin is a digital asset or crypto asset based on Blockchain that is pegged to a fiat
currency or gold. Many commercial banks have been experimenting with Stablecoin as a means of
internal value transfer and settlement, with some offering them as instruments for use by customers,
14
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such as JP Morgan's JPMCoin or Commerzbank's settlement instrument. Bank Stablecoin is usually
called "cash on ledger" rather than a coin, partly to avoid the perception of risk associated with crypto
assets.
Many central banks are experimenting with Stablecoin as a Central Bank Digital Currency
(CBDC), to reduce cost and increase efficiency in Real Time Gross Settlements (RTGS), which will
extend longer-term into securities settlements. The best example is USD tether USDT backed by
USD with one to one reserve ratio. China has been the first to authorize a national CBDC, with both
a commercial layer for settlements and a retail layer managed by commercial banks. For Blockchainbased bonds to fully digitize payments longer term, there is a need for regulatory clarity of
Blockchain-based digital assets, and a Central Bank Digital Currency.
Conclusion
With a current market of only 1% of the total size of global bond market, blockchain bonds
have a significant potential growth in the near future. Notwithstanding the great benefits of applying
blockchain in the bond market, existing bond process needs to significantly evolve to assimilate the
emerging technologies . Regardless of the multiple barriers, blockchain technology will evolve to
address current issues. Cost reduction opportunities are significant and they become prominent in the
the success of smaller and specialized projects.

Life Cycle of Bond
Primary Market

Secondary Market

Bond Issuance

Bond Trading

Bond Maturity

Issuer – Dealer - Investor

Investor - Dealer

Issuer – Investor

Refinancing
Issuer – New Bonds

Figure 1: High Level Life Cycle of Bond
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Figure 2: Transaction flow of Bond issuance process
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Figure 3 : Transaction flow of Bond Trading Process.
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27 January 2017
Commenwealth Bank and Queensland Treasury Corporation
created first government bond using blockchain

24 November 2017
Nivaura executes worlds first
automated cryptocurrency bond issuance
supported by Allen & Overy

10 August 2018
World Bank Mandates Commonwealth Bank of Australia
for Worlds First Blockchain Bond

2 October 2018
Start of blockchain application
for Austrian government bond auctions

19 February 2019
BBVA issues the first blockchain-supported structured
green bond for MAPFRE

18 April 2019
Societe Generale issued the first covered bond
as a security token on a public blockchain

16 August 2019

9 September 2019

Bond-i tap – managed by CBA, RBC and TD –
increases liquidity of Blockchain Bond and
broadens market participation

Santander launches the first end-to-end blockchain bond

Figure 4: Timeline for projects implementation related to the Bond market and Blockchain
Table 1 : Bond-i transaction summary.
Issuer -

World Bank (International Bank for Reconstruction and Development, IBRD)

Issuer rating -

Aaa/AAA

Amount -

AUD 110 million

Settlement date -

August 28, 2018

Maturity date-

August 28, 2020

Coupon-

2.20% p.a. payable semi-annually in arrear

Coupon Payments-

28th February and 28th August in each year

Re-offer price-

99.901%
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Re-offer yield-

2.251% semi-annual

Denomination-

AUD 1,000. When issued in Australia: AUD 500,000

ISIN-

AU0000020612

Lead manager-

Commonwealth Bank of Australia

Table 2: Comparison between Standard bond vs Blockchain bond

1
2
3
4
5

Green Bond Process (USD)
Structuring, price setting, risk
rating
Legal Review
Investor whitelisting and
matchmaking
Internal review and green
classification
Third party validation and green
benchmarking

6 Registration and listing
7 Brokerage and sales
8 Payment and settlement
9 Custodianship
Data gathering
(full lifecycle)
Data aggregation
11
(full lifecycle)
Reporting
12
(full lifecycle)
10

Total

Standard Process

Blockchain Bond

$

1,000,000.00

$

20,000.00

$

100,000.00

$

40,000.00

$

500,000.00

$

50,000.00

$

5,000.00

$

50,000.00

$

5,000.00

n/a

n/a ( if sold on
blockchain exchange)
$
1,500,000.00 $
40,000.00
Opportunity cost:
$
84,000.00 $
0.00
$
2,000.00
$
350,000.00
(blockchain dependent)
$
350,000.00
$
1,200,000.00
(Includes IoT devices)
$

15,000.00

$

400,000.00

$

115,000.00

$

1,200,000.00

$

100,000.00

$

6,449,000.00

$

692,000.00
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Abstract
A Black Swan event is an interesting phenomenon in the financial/finance industry because it
describes an improbable event that most people would not consider feasible until it occurs.
Through studying the impact of three specific Black Swan events (9/11, Hurricane Katrina and
the 2008 Financial Crisis) on the asset-based market it will inform investors of the ramifications
of future Black Swan events. The statistics demonstrated that different Black Swan events
impacted the asset-based market in a variety of ways, with financially based Black Swan events
having the most negative effect and natural disaster events having the least impact on the assetbased market.

*Jessica Hill, Student, Marietta college, jh010@marietta.edu
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1. Introduction:
The topic of the effect of Black Swan events on the asset-based market is important because it
helps researchers to understand the impact of certain events in the past and prepare for the
ramifications from future Black Swan events. To briefly introduce Black Swan events and what
impact they have it is important to understand how they are defined.
According to studies, Black Swan events have three properties:
1. Before they occur, the general population does not imagine them as a possibility.
2. They have a significant impact, where one event can change the average.
3. After they occur, even though they weren’t predictable, humans try and concoct
explanations for them after the fact (Aven, 2015).
To summarize, Black Swan events are unexpected by the general population and have a
representative effect on the general population and financial markets. Because the effects from
Black Swan events are drastic, they can change the mean implying that a Black Swan event can
alter the position of asset-based markets This could be displayed though a decreasing average
return or increasing standard deviations of assets. It is difficult to categorize all Black Swan
events as financial crises or natural disasters due to their nature. A Black Swan event can be any
generally unexpected event that has a consequential impact on the general public. The risk a
Black Swan event poses is like a systematic risk that affects all areas of the economy.
This research paper aims to examine 1: how Black Swan events affect the asset-based
market, and 2: if we can use market data to recognize future Black Swan events. My preliminary
hypothesis is that Black Swan events negatively impact the asset-based market for all variables
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as the impact is similar to a shock to the economy. By testing this hypothesis using a time
regression model and descriptive statistics this paper’s goal is to analyze the impact of Black
Swan events on the asset-based market to predict the best asset to invest in to decrease the risk
Black Swans pose to portfolios.
There are multiple examples of Black Swan events in recent history that are analyzed in
this paper: the 9/11 terrorist attack, Hurricane Katrina, and the 2008 Great Recession. These
events will be analyzed in the context of the asset-based market using data on the S&P 500, bond
yields, GDP, fed funds rate and interest rates. By informing the general public about the
existence of Black Swan events, it will be possible to recognize when Black Swan events are in
progress and the ramifications of these events on the asset-based market, specifically the stock
market and the bond market.
2. Literature Review:
In this section, the concept of a Black Swan event will be discussed and broken down
into digestible material. Additionally, there will be observations of the impact of Black Swan
events on the asset-based market from the 9/11 terrorist attack to the 2008 Financial Crisis. The
goal is to discover a gap in the literature and locate resources as possible references for this
research paper.
First, in order to discuss Black Swan events, it is important to recognize the importance
of Nassim Taleb's book had on the topic. A summary of Taleb’s book was able to distill some
key takeaways from the book into a short article (Runde 2009). First, Black Swan events are
distinguished by three key identifiers as mentioned in the introduction. To summarize, a Black
Swan event must be a surprise, have an impact and must not be predictable.
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The article then describes how perspective impacts the ways Black Swan events develop
and are categorized. Because Black Swan events are so subjective to interpretation, it might be
difficult to make a generalized categorization of what defines a Black Swan. One solution to this
is to break down the Black Swan events into different types to make them more logical and
recognizable (Aven 2015).
The conditions required for a Black Swan event to develop are relatively feasible. The
minimal conditions for a Black Swan event to form are when “Events occur, human observers
exist, some events are objects of experience for a subset of these observers, a subset of events
experienced by human observers have properties 1, 2, and 3.” (Runde 2009). This helps to
balance out the possibility of perspective creating bias and disturbing the attempt of researchers
to be objective. Throughout this study it is important to respect Taleb’s interpretation of trying to
identify Black Swan events; understanding the importance of risk management and offering
different theories that might be used to alleviate the risk (Aven 2015).
Furthermore, there are different subcategorizations of Black Swan events in the literature.
One author introduced the idea of a ‘Black Turkey’ (Siegel 2010). This is described as an event
“that is everywhere in the data-it happens all the time-but to which one is willfully blind” (Siegel
2010). This is an interesting interpretation of the 2008 crisis that fits with the ideas of a Black
Swan event while following more closely with the current literature existing on the topic.
Another subcategory is the Grey Swan events which are Black Swan events where observers had
the opportunity to observe that there was an event coming in the data but did not do so (Runde
2009). One example of a Grey Swan event is Brexit. Even though Brexit was not the typical
black swan due to the amount of time that investors had to analyze the referendum, within their
case study they observed that it still caused a shock to the market (Agyare 2016).
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Having just discussed the 2008 Financial Crisis, it is important to discuss the findings of
Siegel (2010). Siegel described the different economic tools used that failed to predict the 2008
Financial Crisis and argued that economists do not need to apologize for failing to predict the
event (2010). The paper also discussed the historic use of the efficient market hypothesis to
explain financial crises and how it failed due to the complication of the financial sector and
contributed to the “Black Turkey” event. Taylor and Williams (2009) the authors used a method
to understand the effects of the 2008 financial crisis, a Black Swan event, by examining the Term
Auction Facility (TAF) which is for banks to borrow from the Federal Reserve quickly. This is
an example of a possible variable that caused me to add the Federal Funds Rate (the rate used by
the Federal Reserve for interbank loans) as a variable in my study to control for government
policy.
Another interesting angle to analyze the 2008 financial crisis is through the study of
stressed financial markets. To observe contagion, one article described how it needed contagion
is needed to identify “an event window for the distress event” which could be used as an
interpretation of a Black Swan event (Longstaff 2010). From here, the author used vector
autoregression (VAR) to determine if there was a relation between asset-backed COD returns
and returns in other financial markets separately during three different sample periods. This is a
great example of how to compare multiple financial markets across different sample periods,
which will be useful for studying the impact of Black Swan events. The paper also found that
during the 2008 financial crisis, there was a stronger response to negative shocks in short term
bond prices compared to long term bond prices.
An additional Black Swan event with a significant impact on the asset-based market was
the terrorist attack of 9/11. The biggest loss in GDP resulting from 9/11 was due to fear reducing
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air travel and tourism which “amounted to $50 billion of direct BI (business interruption) and
$60 billion of indirect and more than 80% of the total loss of GDP due to the event” (Blomberg
2010). This displays the second characteristic of a Black Swan event, having a significant
impact. This provides an example of what to look for in other Black Swan examples concerning
GDP.
Delving deeper into the impact of Black Swan terrorist attacks on the financial market,
Chesney et al. (2011) had an interesting find. The study considered both international and
domestic markets and found that Swiss markets were the highest impacted by terrorist attacks
while the American financial markets were impacted by the lowest number of events.
Furthermore, the banking sector was the least impacted by terrorist attacks according to the
study, but this might be due to the short-term nature (six days) of the study. US bond markets
move in contrast with the global markets, reacting positively to terrorist events on the day the
event occurred while the stock market moves extremely on the day of an event with the impact
declining as days pass.
Furthermore, in addition to the financial crisis of 2008 and the terrorist attack of 9/11,
this paper analyzes the impact of a natural disaster Black Swan, Hurricane Katrina, on the assetbased market. Vigdor (2008) describes the impact of Hurricane Katrina as fitting a trend of
humans rebounding from disasters and lists multiple historic examples. By examining the
financial markets in an area before, during, and after the shock of a natural disaster it is possible
to estimate the impact of the Black Swan natural disaster.
To develop a deeper understanding of how the stock market responds to Black Swan
events, a finding by Murry 2018 showed that when accompanied by news stories, positive news
stocks tend to overreact while negative news tended to produce underreactions. The study also
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showed that stocks not accompanied by news stories are reversed. An important consideration
that this article highlighted was the difference in behaviors between institutional, and retail
investors. This has an impact on how they react to news (or Black Swan events) in the stock
market and is a factor that should be considered when addressing shocks to the stock market
(Murry & Sanati 2018).
This research paper will contribute to the literature by filling the gap on how the specific
impacts of Black Swan events on the specified variables. The current literature available tends to
specialize in either Black Swan events as a theory or the effects of Black Swan events in
scientific aspects. This paper fills the gap by analyzing and critiquing the properties of Black
Swan events and applying them to the asset-based market. Thus, it is possible to observe the
actual impact of Black Swan events on the asset-based market, which is then used to advise
individuals on how to manage Black Swan risk in their portfolios.
3. Methodology:
To examine how Black Swan events affect the asset-based market and whether market
data can be used to recognize future Black Swan events, I used a time series regression to
compare various measures of the financial market across a timeline revolving around three
specific events: the terrorist attack of 9/11, Hurricane Katrina, and the Financial Crisis of 2008.
These three events are important because they represent Black Swan events that occurred
recently and had a lasting impact on the United States. Furthermore, I specifically designed this
study to research different types of Black Swan events and by analyzing the impacts of a terrorist
attack, a natural disaster, and a financial crisis. Because these different events are in separate
categories, I used different time ranges to estimate their impact. Considering 9/11 was such a
sudden event focused on specific geographical locations, I analyzed the two years surrounding
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the event using line graphs and descriptive statistics. Hurricane Katrina was also geographically
focused and the impact on assets primarily hit Louisiana and other states down south, I
performed another analysis for the three years surrounding this event. Because the 2009
Financial Crisis was a national (and global) event its impacts will be longer-lasting, and I
analyzed the five years surrounding the event from the first quarter of 2007 to the last quarter of
2013. After reading multiple articles it appears that Black Swan events in the financial crisis
category have the biggest impact on the asset-based market. To account for Black Swans in the
model, I included a dummy variable (𝛽7 𝐸𝑣𝑒𝑛𝑡) which will be 1 if the event is a financial crisis
and a zero for all other Black Swan categories.
The variables that will be used to measure the asset-based market’s response to events
will be S&P 500 returns, GDP and bond yields. By using the S&P 500 Returns I captured how
investors feel about the event by determining how low, or high, the market swings in response.
The S&P 500 is a market-weighted index which lends credence that it is a reasonable measure of
investor responses and changing asset values. In contrast, by using bond yields as a variable I can
capture the other side of the investors that prefer reduced risk. Longstaff (2010) stated that
during times of financial, or other, crises (Black Swan events), while the stock market drops, the
bond market improves as investors move over. Thus, as I analyzed the asset-based market during
times of stress it is important to include a variable that responds contradictory to the S&P 500. In
order to understand the long-term and national impact of these events (because the 9/11 terrorist
attack and Hurricane Katrina were regional) percent change in GPD was included as a variable.
This allows me to include the macroeconomic impact of these events specifically in the United
States.
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To control for changes in government policy in response to Black Swan events, the
variables Fed Funds Rate and nominal interest rates for pensions are used. The Federal Funds
Rate is controlled by the Federal Reserve and is used as an interbank loan rate to either
encourage or discourage banks from increasing their reserves. This variable can be used to
determine the monetary policy response to Black Swan events. Additionally, the interest rate for
pensions is used as a variable to account for other policies, such as 401(k) tax breaks, the
government takes in the asset-based market. By including the interest rate for pensions, it
provides an insight into the relief households might receive from the government due to the
stress from the crisis in terms of investing in the asset-based market. Then, to monitor how
consumers will invest in the asset-based market I included the variable capital gains tax to
monitor how taxation might impact how consumers invest or sell assets.
In consideration of the impact of information on the market's response to events, I
included the number of articles written about the event in a specific newspaper. Throughout
multiple business classes and during my internship at a national bank, The Wall Street Journal is
consistently used as an unbiased paper with solid reporting on the business world. Thus, I
strongly believe it serves as a standard measure of the information available to the public. For
every event, I researched the number of articles that were written in the Wall Street Journal
during the period around the event. For example, while preparing to run a regression on the
impact of the 9/11 terrorist attack, I searched for articles written from September through
October of 2000 to see how much exposure people had to the information.
Below are the equations to be estimated to test the effect of Black Swan events on the
asset-based market during different periods of stress.

29

2020 Academy of Finance Refereed Proceedings

𝑆&𝑃500
= 𝛽0 + 𝛽1 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐺𝑎𝑖𝑛𝑠 𝑇𝑎𝑥𝑡 + 𝛽2 𝐺𝐷𝑃𝑡 + 𝛽3 𝐼𝑛𝑡𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡
+ 𝛽4 𝐹𝑒𝑑𝐹𝑢𝑛𝑑𝑠𝑡 + 𝛽5 𝑊𝑆𝐽𝑡 + 𝛽6 𝐸𝑣𝑒𝑛𝑡 + 𝜖𝑡
𝐵𝑜𝑛𝑑 𝑌𝑖𝑒𝑙𝑑
= 𝛽0 + 𝛽1 𝐶𝑎𝑝𝑖𝑡𝑎𝑙 𝐺𝑎𝑖𝑛𝑠 𝑇𝑎𝑥𝑡 + 𝛽2 𝐺𝐷𝑃𝑡 + 𝛽3 𝐼𝑛𝑡𝑟𝑒𝑠𝑡 𝑅𝑎𝑡𝑒𝑡
+ 𝛽4 𝐹𝑒𝑑𝐹𝑢𝑛𝑑𝑠𝑡 + 𝛽5 𝑊𝑆𝐽𝑡 + 𝛽6 𝐸𝑣𝑒𝑛𝑡 + 𝜖𝑡
Because stocks and bonds have an inverse relationship, by completing a regression on
both assets it is possible to capture both sides of the story.
The data on quarterly GDP is collected from the Organization for Economic Co-operation
and Development. The data for the variable on treasury bond yields is from the US Department
of the Treasury. To observe the changes in the variable S&P 500, I will be using the data
available from Investing.com. Historical data on the fed funds rate is from the Federal Reserve
Bank of New York. The Internal Revenue Service had data on the "Weighted Average Interest
Rate Table" going back till the 90s, which is used for interest rate variables.
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4. Descriptive Statistics
Below are the descriptive statistics for the variables I am studying to determine if Black Swan Events
have an impact on the asset-based market. The timeline goes from the third quarter of 2000 till the first quarter
of 2016 to capture the full impact of the three Black Swan events highlighted in this paper, 9/11, Hurricane
Katrina, and the Great Recession. Presented in Figure 1, the interest rates a person could expect to earn on their
retirement pension are in a steady downward slope and do not appear to experience any major jumps or falls.
Looking at the S&P 500 returns in Figure 2 the movement of the line is erratic and seems to trend around the
zero meaning that on average the returns are positive. Thus, it is in a graph with GDP that graphs percent
changes where it is clearly showing that the market returns are erratic and unpredictable. Concerning Bond
Yields, the graph is downward trending with some jumps upwards (see Figure 8 for a detailed look). This paper
hypothesizes that during Black Swan periods there would be more variety due to Black Swan events having a
similar impact of a shock to the market, which could explain the erratic graph. This bond is backed by the full
faith of the US government, so investors turn to it in times of stress which creates an inverse relationship with
the stock market (here represented by the S&P 500 Returns).
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Figure 1: Asset Based Market From 2000 to 2016: Rates
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Figure 2: Percent Change in S&P500 and GDP 2000-2016
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Average
Interest
Statistic Rate
Mean
4.56629
Max
5.976667
Min
3.11
Standard
Deviation
0.82112

S&P 500
Returns
0.00280
0.049067
-0.0788

Bond
Yields
2.84173
6.05825
0.66888

GDP %
Change
0.486663
1.831165
-2.16381

Capital Gains
Tax
0.183968254
0.25
0.15

0.02796 1.43142 0.635409 0.039700479
Table 1: Overall Descriptive Statistics

Fed Funds
1.76234269
6.51142857
0.073115
2.0197166

The percent change in GDP is surprisingly erratic in this graph with no clear up or down
trend. The biggest dip in GDP is during the great recession and those changes were influenced by
Black Swan events. In figure 3 it seems to have an inverse relationship with the percent changes
in S&P 500 returns. It appears that the Fed Funds rate change in the Effective Federal Funds
Rate (EFFR) has been on a downward slope, with some hills. During the period from 2000 to
2016, there have been only 7 changes in the capital gains tax. However, the changes have been
drastic and have an impact on how investors choose to invest in their context, which appears to
be overwhelmed in this graph. If there is a higher capital gains tax during a Black Swan event, it
would be difficult to observe if the lack of asset purchases was from the higher tax or the event.
One way to determine the cause would be to determine the average S&P 500 returns and Bond
Yields during the three events and compare them. This would help to determine if it is the capital
gains tax or the Black Swan event that determines the demand.
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Figure 3: Corralation Between S&P500 and Treasury Bond Yields
In the table below there is a comparison of the average for each variable across the entire
time series (2000 to 2016, titled "Total" in the table) and each Black Swan event. When a value
for an event was greater than the average for the total it is highlighted in green to be easy to
identify. When the average for an event was less than the total, it is highlighted in red. During
the 9/11 terrorist attack event period (from Q3 2000 to Q4 2003) the average for Weighted
Average Interest Rate, 5 Year Treasury Bond Yields, Capital Gains Tax Rate and Fed Funds
Rate were higher than the average of the total period. This suggests that the asset-based market is
not facing extreme distress from the Black Swan event. However, because both the S&P 500
Returns percent change and the percent change in GDP is less than the average, we can infer that
the market was suffering negative side effects and the market’s output went down.
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Mean:
Interest Rate
S&P 500
Returns
Bond Yields
GDP Changes
Capital Gains
Tax
Fed Funds
Rate

Total:
4.56629425
4
0.00280638
1
2.84173753
3
0.00486663
7
0.18396825
4
0.01743246
1

9/11 Terrorist
Attack

Hurricane
Katrina

2008 Financial
Crisis

5.632143

4.988888417

4.262257786

-0.005045357

0.00698625

0.004370321

4.067722357

4.07376425

2.112157432

0.004714821

0.008953758

0.002507626

0.197428571

0.159666667

0.166428571

0.028442797
0.031783827
Table 2: Comparing Means Across Events

0.010928621

Hurricane Katrina did not impact the asset-based market nationally as the averages for all
variables were higher than the mean except for capital gains tax. This means that the government
was relaxing monetary policy in response to the environmental disaster.

5. Results and Discussion

This research used a time series regression model. Within time series data there is a
problem of unit root where the variable is unpredictable and could exhibit a random walk. I
tested for stationarity of all the series using the Dickey-Fuller test after running a lag on each
variable. When a variable has a calculated statistic, which is greater than the Dicky-Fuller table
value, the variable is stationary at level. When the test fails to reject the null of unit root, I
generated the first difference of the series and conduct a unit root test. This process continues
until we reject the null.
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Level
Weighted Average Interest
Rate
S&P 500 Returns % Change
5 Year Treasury Bond
Yields
Percent Change in GDP
Capital Gains Tax Rate
Fed Funds Rate

Calculated TStat

1%

5%

10%

-1.59

-4.135

-3.493

-3.176

-2.814

-4.135

-3.493

-3.176

-2.747

-4.135

-3.493

-3.176

-3.493
-3.493
-3.493

-2.176
-3.176
-3.176

-2.419
-4.135
-1.605
-4.135
-3.048
-4.135
Table 3: Stationary Test at Level

Here we can interpret at what difference and what table value we can fail to reject the
null hypothesis. This first table displays the results of the Dicky-Fuller test at level. All these
variables are nonstationary at level, except for one. Percent Change in GDP was the only
variable where we can fail to reject the null hypothesis at a critical value. (Here we fail to reject
at 10% so the variable GDP is stationary even at level.) In the appendix there are scatter plots
showing each variable at level with a lag, then at a difference to show stationarity. This is clear
in the Weighted Average Interest Rate where it was a downward trend almost in a line, then after
the difference, the data points were scattered evenly across the midline.

Differences
IR_diff
S&P 500_diff
BondYield_diff2
GDP_diff
tax_diff
Fed_diff2

Calculated TStat
1%
-3.719
-4.137
-4.213
-4.137
-4.273
-4.139
-4.504
-4.137
-3.454
-4.137
-3.385
-4.139
Table 4: Stationary Test at Difference

5%
-3.494
-3.494
-3.495
-3.494
-3.494
-3.495

10%
-3.176
-3.176
-3.177
-3.176
-2.176
-3.177

For ease of interpreting the table at a glance, the values where we can fail to reject the
null hypothesis are highlighted in green. The variables that passed at the first difference were:
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Weighted Average Interest Rate, S&P 500 Returns Percent Change, Capital Gains Tax Rate and
Percent Change in GDP. Two variables, Fed Funds Rate and 5 Year Treasury Bond Yields,
failed at all critical values at the first difference and went on to the second difference where they
passed. The variable that was the most difficult to prove stationary was the Fed Funds Rate. This
variable failed at the first difference and only passed at the 10% critical value when it was at the
second difference. 5 Year Treasury Bond Yield also failed at the first difference, so I then ran the
test again at the second difference (which is why its variable name is BondYield_diff2, the diff2
represent that it is the 2nd difference). Then we were able to reject the null hypothesis at all the
critical values and pass it.
Considering that I have two separate equations I ran two regressions. After completing
the Dicky-Fuller test I ran my regression twice for each equation. First at level, then at the
second difference for each variable, except for Event and WSJ, and used the command “comma
robust” to correct for heteroskedasticity. From this equation, I obtained the following results for
the first equations using S&P 500 returns as a measure for the asset market running my
regression at level:

Dependent variable

S&P 500
Returns %
37
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change
5 Year Treasury Bond Yields
Percent Change in GDP
Capital Gains Tax Rate
Fed Funds Rate
Weighted Average Interest Rate
Event

coef
se
coef
Se
0.008
0.011
-0.373
0.71
-13.911* 7.444
-0.242* 0.124
1.949
1.787
-0.23
0.462 40.633*** 3.389
0.021 1.215*** 0.189
0.043**
0.076 2.720*** 0.863
0.155**
0.001** 0.0004 -0.018*** 0.005
1.6
1.98
0.199** 0.083 -2.826*** 0.953

WSJ
S&P 500 Returns % Change
_cons
note: .01 - ***; .05 - **; .1 - *;
Se= standard error, coef= coefficient
Table 5: Equations 1 and 2 at Level

Here we can observe the p-values for each variable and determine the ones that are
statistically significant and positively or negatively correlated with S&P 500 returns. For
equation 1, the percent change in GDP and Fed Funds Rate are not statistically significant.
Capital Gains Tax is a statistically significant variable at 10% and is negatively correlated with
the asset-based market. Meaning that as the Government raises taxes by 1%, S&P500 returns
decrease by 0.24%. The dummy variable "Event" is statistically significant and negatively
correlated. This suggests that if a financial crisis Black Swan event occurs it has a significant,
and negative, impact on the asset-based market compared to the base of no financial crisis black
swan event. The variable WSJ, which accounts for how news impacts investors' habits is
statistically significant and positively correlated. Thus, we can conclude that as investors receive
more information it positively affects their investment in the stock market and increases returns.
Weighted Average Interest rate is also statistically significant at the 5% level and is negatively
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correlated with the asset-based market. A 1% increase in the interest rate leads to a 0.043%fall in
stock returns. The variable percent change in GDP is not statistically significant.
The second equation (columns 3 and 4) is where I used 5-year treasury bond yields as a
dependent variable once again adding the command “comma robust” and I ran a robust
regression.
The variable weighted average interest rate is statistically significant and positively
correlated. A 1% increase in the interest rate results in a 1.2% increase in bond yields. Another
statistically significant variable is the fed funds rate variable, which is positively correlated
suggesting that as fed funds rate increase as do bond yields. A 1% increase in fed funds rate
leads to a 40.6% increase in bond yields. The logic behind this result is that when the economy is
doing poorly and in times of distress investors buy bonds because they are less risky than stocks.
When the demand for bonds increases the yields decrease so during times of economic distress,
such as Black Swan events, bond yields are lower. Additionally, when the economy is in distress
the Federal Reserve can use monetary policy to lower the fed funds rate to stimulate economic
growth. Thus, as the economy recovers and flourishes both bond yields increase as demand
decreases and the fed funds rate increases as the fed no longer needs to support the economy.
The variable WSJ accounts for the impact of information as in equation 1 results. This
variable is negative and significant at 1%. The reason this variable is negative could be due to the
nature of Black Swan events. Literature states that stocks with positive news tend to overreact
while negative news tended to produce underreactions (Murry & Sanati 2018). Thus, the reason
for the WSJ variable being negative is due to the underreaction of investors to bad news where
logically investors should be moving towards bonds when faced with bad news.
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Additionally, capital gains tax was positively and significantly related to treasury bond
yields at 1%. This could be explained by the fact that investors move to treasury bonds during
times of uncertainty in the economy which decreases yields as demand for bonds increases
driving prices up. Thus, when the economy is stable or growing bond yields increase because the
price is lower. It is also during these periods of stability or growth when the government raises
capital gains tax to obtain more revenue.
6. Conclusion
This study assessed the impact of Black Swan events on the asset-based market using
data from 2000 to 2016. Three Black Swan events; namely, the 9/11 terrorist attack,
Hurricane Katrina in 2005 and the 2008 Financial Crisis are examined. S&P 500 returns and
5-year treasury bond yields are used as left-hand side variables to measure the impact of
Black Swan events.
To compare the different Black Swan events I analyzed descriptive statistics for each
event and found that during the 9/11 terrorist attack the market suffered due to the average for
S&P 500 Returns and GDP growth during this period was less than the average for the entire
time series from 2000 to 2016. Hurricane Katrina did not impact the asset-based market
nationally as the averages for all variables was higher than the mean except for capital gains tax.
This shows that the government was relaxing monetary policy in response to the environmental
disaster. Out of all three Black Swan events, the 2008 Financial Crisis had the most drastic effect
as all the variables except for the S&P 500 returns were below the average for the entire period.
The results from the time series regression suggest that in all the cases event and WSJ
variables are statistically significant and play a role in the impact of the asset-based market.
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Capital gains tax found to be negatively related to S&P 500 returns and fed funds rate negative
and significant effect on treasury bond yields.
Thus, the results indicate that both variables S&P 500 returns demonstrated stability
during Black Swan events by having higher averages during events (see table 2). Black Swan
event risk is a systematic risk because it can affect microeconomic variables. So, when
considering which asset is the best to invest in to alleviate the risk associated with Black Swan
events, I advise investing in the S&P 500 over bonds. Both 5-year treasury bonds and S&P 500
returns performed better in two out of three Black Swan events, so I advise investing in the asset
with higher returns if both demonstrate the same stability.
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7. Appendix:

Figure 4: Affect of 9/11
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Figure 5: Affects of Hurricane Katrina
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Figure 6: Affect of the 2008 Financial Crisis
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Figure 9: Heteroskedasticity Test Equation 1.

Figure 10 Heteroskedasticity Test Equation 2.
Q1-2016

Q3-2015

Q1-2015

Q3-2014

Q1-2014

Q3-2013

Q1-2013

Q3-2012

Q1-2012

Q3-2011

Q1-2011

Q3-2010

Q1-2010

Q3-2009

Q1-2009

Q3-2008

Q1-2008

Q3-2007

Q1-2007

Q3-2006

Q1-2006

Q3-2005

Q1-2005

Q3-2004

Q1-2004

Q3-2003

Q1-2003

Q3-2002

Q1-2002

Q3-2001

Q1-2001

Q3-2000

2020 Academy of Finance Refereed Proceedings

Figure 8: 5 Year Treasury Bond Yields
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Data Sources:
https://www.irs.gov/retirement-plans/weighted-average-interest-rate-table
https://www.investing.com/indices/us-spx-500-historical-data
https://www.treasury.gov/resource-center/data-chart-center/interestrates/Pages/TextView.aspx?data=yieldYear&year=2000
https://www.macrotrends.net/2521/30-year-treasury-bond-rate-yield-chart
https://stats.oecd.org/index.aspx?queryid=350#
https://apps.newyorkfed.org/markets/autorates/fed-funds-search-result-page
https://www.wsj.com/news/types/hurricane-katrina (Hurricane WSJ Variables)
https://www.wsj.com/search/term.html?KEYWORDS=9%2F11%20terrorist%20attack&mindate=2000/07/01&maxdate=2003/07/01&isAdvanced=true&daysback=90d&andor=AND&sort=datedesc&source=wsjarticle,wsjblogs,wsjvideo,interactivemedia,sitesearch,wsjpro&page=2 (9/11
WSJ)
https://www.wsj.com/search/term.html?KEYWORDS=2008%20financial%20crisis&mindate=2007/07/01&maxdate=2012/07/01&isAdvanced=true&daysback=90d&andor=AND&sort=relevance&source=wsj
article,wsjblogs,wsjvideo,interactivemedia,sitesearch,wsjpro (2008 Financial Crisis)
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The Holiday Effect Regarding Christmas Eve In The German And American Stock Market
Julia Rauer*, Thomas M. Krueger**
Abstract
This research project analyzes financial markets to find out more about stock market
anomalies, as well as how an investor can make use of identified anomalies. It focuses on the
holiday effect by using Christmas Eve to analyze the effect of this holiday on the equity market.
The paper considers two markets: the American stock market and the German stock market and
compares the two regarding how Christmas influences the increase or decrease of stock values.
These two markets are ideal for testing, because, in the United States, the official Christmas
holiday is December 25, while in Germany the Christmas holiday is December 24. Findings
show that there is a significant difference in the performance of Germany’s TecDax versus all
three U.S. market indices (Dow Jones Industrial Average, S&P 500, and Nasdaq). Investors
would be wise to buy German tech companies on January 23, the last day the German stock
market is open before the Christmas holiday. However, much of this advantage is due to the
performance of the two stock markets in 2018.

I. Introduction
The stock market is a popular investment option for those seeking greater returns. It is a
place where investors can buy and sell shares of companies. More in detail, it represents the
collection of markets and exchanges. It is important to mention that the stock market
performance in any given year is hard to predict. Many factors affect and influence this market
tremendously; it can be risky to invest money into this market due to the volatility. This report
sheds insight into this unpredictability, which can be used by individuals buying stocks online or
through brokers. The Christmas anomaly is one of many anomalies in the stock market.
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The question this research paper is going to analyze is as followed: “Is there a tendency
in the German and American stock market to increase on the final trading day before Christmas
Eve?” Furthermore, the research will deal with the differences in the German market relative to
the U.S. stock market on Christmas Eve and explain in which way there is a different effect.

II. Stock market anomalies

1. What are stock market anomalies?

To explain market anomalies, it is important to first refer to the Efficient-Market
Hypothesis (EMH) in finance. According to this theory, all available information is completely
reflected in asset prices, which was established by Professor Eugene Fama. He argued that stocks
always trade at a fair value.
The pure existence of anomalies is a contradiction to the Efficient Market Hypothesis
(EMH). The reason is that equity market anomalies are events leading to irregular returns. It is a
situation where the underlying security or a whole group of securities behaves opposing to the
idea or concept of efficient markets. More in detail, the price behavior of a stock contradicts with
the expected behavior of the equity market. Consequently, these anomalies form a challenge
towards the mentioned Efficient Market Hypothesis.
There are different types of anomalies in the stock market. Within this research paper, the
existence of calendar anomalies is studied. Calendar anomalies are associated with a specific
timeframe, meaning that there is an anomalous price action from day to day, month to month, or
year to year. Examples are the turn of the month effect, the end of the year effect, or the weekend
effect according to which the trading day Monday tends to show lower stock prices compared to
the other days of the week. With this being said, calendar effects are a phenomenon because
returns tend to higher or lower within this specific calendar period than on average. There may
be several reasons why these anomalies occur. Yet, the fact that the availability and the demand
for goods can strongly depend on seasonal tendencies, affects the price of stocks to either
increase or decrease more than expected.

2. What is the Holiday Effect & Why it may occur
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The calendar anomaly that is examined in this research paper is the holiday effect.
Moreover, the hypothesis that there is a tendency of the stock market showing increasing results
the trading day before Christmas Eve is being tested. The German and the American stock
market are analyzed to test this assumption. Furthermore, this research is going to show if there
are any differences between the two markets and the effect of the timing of the Christmas
holiday. With this being said, it has to be added that for the United States of America, Christmas
Day is December 25, which is why the stock market is closed on this particular day. The U.S.
stock market is open on the trading day before this holiday, which is December 24, if this day
falls on a weekday. By contrast, the German stock market is closed on December 24 because
Christmas is celebrated on December 24, which makes December 23 the last trading day before
Christmas.
This research paper can aid investors and financial managers, market professionals or
financial counselors because it helps to understand the stock market better and it assists in having
the right timing to invest or sell stocks. If there is a significant difference in trading on the day
before Christmas is celebrated, this paper can further help in creating a more profitable trading
strategy. For traders, especially, regarding short-term trading, this would mean that it is
beneficial to purchase shares the trading day before the upcoming holiday and sell the shares a
few days afterward. Consequently, the holiday-effect can be an important event in the stock
market for short-term traders.

III. Stock Market and important Indices

1. German Market and Indices

In Germany, the most popular stock exchange is the Frankfurt Stock Exchange, which
was founded in 1585. In German, “Die Frankfurter Wertpapierbörse” is listed as the world's 10th
largest stock exchange regarding market capitalization. In 2015, the market cap was USD1.99
trillion. For the research project, three of the major indices in the German stock market were
chosen. These are the DAX 30, the MDAX, and the TecDax.
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The DAX 30 is one of the most influential indices around the globe and the most
significant one in Europe, which is why DAX 30 was chosen for this research. It stands for
Deutscher Aktienindex and is a blue-chip stock index. Blue-chip stocks are known to operate
lucratively in good and bad times. Furthermore, they have a reputation for quality and reliability.
This index is comparable to the Dow Jones Industrial Average in the U.S. The DAX is composed
of the 30 biggest companies regarding their order book volume as well as market capitalization
within the German stock exchange. These companies operate in a big variety of industries. The
most important and biggest influencer in this index is “Adidas”, which is a leader in the clothing
industry. It has an index weighing of more than 3.5%, followed by the Insurance company
“Allianz”. The third-largest company is BASF, a firm in the chemicals sector of the economy.
The next index that was chosen is the MDAX which represents the Mid-Cap Dax
including 60 Prime Standard stocks, meaning they conform to a higher standard than the
“General Standard”. This index excludes the technology sector but includes the 60 companies
which are ranked immediately below the firms in the DAX 30. The leaders for this index are
“1&1 Drillisch”, “Aareal Bank AG”, and “Airbus SE”.
The third index is the TecDax, which represents the performance of the 30 biggest
companies in the technology sector traded on the Frankfurt Stock Exchange. This index was
introduced in 2003 and is capitalization-weighted. As well as for the MDAX, the
telecommunication service provider “1&1 Drillisch” is leading the list
.
2. U.S. Market and Indices
Concerning the U.S. stock market, the “Big Board” has to be mentioned. It is the
American stock exchange that is located on Wall Street, in Manhattan, and is the world’s largest
stock exchange in terms of market capitalization. This Stock market was founded in 1792 and is
owned by the American company, Intercontinental Exchange. The market capitalization,
meaning the value of publicly-traded company shares which are outstanding, accounts for around
US$22.9 trillion as of 2019. Three major indices in this market are the Dow Jones Industrial
Average, the S&P 500, and the Nasdaq Composite. These indices were chosen for this research
project because of their importance for the stock market in the United States. Additionally, they
are comparable to the three indices acting as surrogates for the German stock market.
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The Dow Jones also referred to as” DJIA” is comprised of the 30 most important
companies which are listed on the American stock market. In contrast to many indices, the
performance of companies within the Dow is not based on market capitalization, but in terms of
the share price. The market capitalization as of 2018 was US$6.56 trillion, or a little over three
times the DAX 30. The three companies leading the DJIA list, alphabetically, are 3M, American
Express, and Apple Inc. Since it is price-weighted, the performance of high-priced stocks has
more of an impact on the DJIA index.
The second index to be chosen is the S&P 500.
According to many experts, the S&P 500 is even more meaningful than the Dow Jones. Its
capitalization weighting makes it a better representation of the performance of the U.S. stock
exchange. This index is compounded by 500 companies trading on the U.S stock market, which
in sum makes up around 80% of the equity market capitalization within the United States. It has
to be said that this index also includes international information with many multi-national
companies being included, and therefore may be closely related to the German indices than the
Dow of the Nasdaq Composite.
The third U.S. stock market index used in this research, the Nasdaq Composite, compares
favorably to the TecDax, which includes companies from the technology industry. The
NASDAQ is the biggest stock index in terms of companies represented, including nearly every
security that is listed on the NASDAQ stock market, which sums up to more than 2,500. The
companies included in this index mainly operate within the information technology sector. The
NASDAQ, after the New York Stock Exchange, is the second biggest stock exchange regarding
market capitalization. The NASDAQ’s market cap in 2019 was USD 10.0 trillion.

IV. Data Analysis

1. Explanation of the Used Method

To analyze the collected data, it is important to look at the exact definition of the holiday
effect and the hypothesis to be tested again. The holiday effect reflects the tendency of the stock
market change in a predictable, anomalous manner on the final trading day before the upcoming
holiday. Within this research paper, the hypothesis if this tendency to gain has been the case
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concerning Christmas Eve. To test this, a time range of 12 months was used and three indices of
the German stock market, as well as three indices from the stock market in the U.S, aid to
illustrate this topic. Regarding the indices, the “adjusted close” is used. The change in value from
the opening price to the closing price on the day before the Christmas holiday is compared to the
index value during the entire month of December, the average adjusted close within December,
as well as the minimum and maximum value.
The last trading day before Christmas depends on whether Christmas falls on a Monday
or Weekend day. Besides, the German stock market considers December 24, which is known as
Christmas Eve in the United States, as the proper day to celebrate Christmas and therefore is
closed on that day. In the U.S, December 25 is the Christmas holiday. This leads to the final
trading day being different in each year.
To test the hypothesis, the daily change of each index is exemplified in the table and
shown in a column chart, together with the other indices of the underlying year. Additionally, the
final trading day is compared to the average adjusted close of December, which is also illustrated
for each year in an extra table in the Appendix.
Trading volume information is also provided for the German DAX 30 and the U.S.’
DJIA, including the minimum, maximum and average index value within December.

2. Analysis of Christmas Holiday Effect Within Years

2007

Starting with the year 2007, for Germany, the final trading day in 2007 was Friday,
December 21. The first index, the DAX 30 shows almost a 1.7 % change on the final trading day
compared to the day before. For the MDAX, the change is an increase of 1.225% and for the
TecDax it is 1.824%. It is also interesting to consider the 2 days before and after the trading day:
t+/- 2. Looking at this time range, there is an upward trend regarding the percentage change.
Referring to the DAX 30 and the trading volume, there seems to be a high trading activity on the
underlying day, with approximately 248,000,000 compared to the average trading volume in
December of only around 129,000,000. Then, the three German indices were analyzed regarding
the stock behavior of the final trading day compared to the average adjusted close in December,
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the DAX30, as well as the TecDax, are up, while the MDAX shows a negative value of 0.63%,
meaning that on 21st of December, the value of the MDAX was lower than the average value.
For the U.S. the final trading day before Christmas Eve, in 2007 was December 24,
which was a Monday. The DJI shows an increase of 0.74% on this day, the S&P 500 an increase
of around 0.8% as well as the Nasdaq Composite. Considering t+/- 2, it can be said that the
market shows an upward trend for all three indices, two days before the final trading day, yet this
can be seen for days afterward. For the trading volume, the Dow Jones shows a low number of
84,400,000 compared to the maximum of trading volume of 430,600,000, which happened on
December 21. This is remarkable since this was the final trading day before Christmas Eve in
German and the German stock market showed the highest trading volume on this exact day.
Comparing the day before Christmas to the average in December, all three indices in the U.S
show positive values of 1-2%
2008

In 2008, only the German DAX 30 is down by 0.2% on the final trading day before
Christmas. While for Germany, the final trading day in 2008 was Tuesday, December 23, for the
United States it was Wednesday, December 24. Like mentioned, the DAX on the final trading
day is down. By contrast, the MDAX increased from compared to the day before by 0.8% and
the TecDax by 1.52%. Referring to: t+/- 2, it is interesting that for all three indices there are
positive values 2 days after the final trading day, but mainly negative values for t-2. The trading
activity in the German stock market on the underlying day is pretty low with approximately
106,816,600 compared to the average that is almost 50% higher. Analyzing the three German
indices regarding the stock behavior of the final trading day compared to the average adjusted
close in December the DAX shows a decrease, while the other two indices show positive values.
Referring to the U.S., the Dow Jones and the S&P 500, both show an increase of around
0.58% on the final trading day before Christmas Eve, while increased by 0.221%. All three
indices showed decreases two days before the final trading. Remarkably, the first two indices
show a negative value for the trading day before the holiday compared to the average in
December and only the third index shows a positive of 2.33%.

2009
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In 2009, five out of six indices show positive returns on the final trading day before
Christmas Eve, with the German MDAX being the exception. Like in the previous year, the final
trading day in Germany was December 23, and for the United States, it was December 24. This
is noticeable since the indices behaved pretty similar concerning the percentage change. For
Germany like mentioned above, the MDAX shows a little decrease on December 23, while the
DAX 30 and the TecDax slightly increased on the final trading day. The trading volume for the
DAX 30 on the final trading day is again relatively low with 59,900,800 compared to the average
of almost 95,000,000. Comparing the stock behavior of the final trading day compared to the
average adjusted close in December shows only positive numbers for all German indices.
For the United States, positive numbers emerged for the final trading day. This can also be seen
for the change in percentage on the final trading day compared to the day before. All three
American indices increased on December 24 by more than 0.5%. Yet, the trading volume on this
day, again, is the lowest of the entire month with 52,670,000.
Lastly, it has to be mentioned that regarding t+/- 2, there are only positive numbers for
five indices. Only the German TecDax does not illustrate this situation

2010

In 2010, the final trading day before Christmas Eve, for both days is Thursday, December
23. The German DAX 30 is slightly down on the final trading, while the MDAX and the TecDax
are up. It is noticeable that the trading volume for the DAX on this day is only half the size
compared to the average trading volume in December, with 42,131,000. Analyzing the three
German indices regarding the stock behavior of the final trading day compared to the average
adjusted close in December it is obvious that all indices show positive numbers of 0.94% for the
DAX 30, 2.08% for the MDAX, and 2.64% for the TecDax.
The same can be seen for the U.S indices, which all show positive numbers on December
23 compared to the average adjusted close in December. Comparing at the change in percentage
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on the trading day, there are only small changes with the Dow Jones being up by 0.12% and the
other two indices being down.
2011

All six indices show positive returns on the final trading day before Christmas Eve in
2011. Again, the final trading day before the holiday is December 23, which is a Friday. This is
an important factor mention since it seems like there is a correlation between the stock market
being up if the final trading day falls on a Friday. The DAX30 is up by around 0.45%, the
MDAX 0.67% as well as the TecDax. The trading volume for the DAX 30 on the final trading
day is again relatively low with 54,220,100 compared to the average of approximately
143,000,000. All indices are positive on the final trading day compared to the average in
December.
The same is true for the three U.S indices; the S&P 500 on the final trading day is 1.77%
higher than the average value in December. This can also be seen for the change in percentage on
the final trading day compared to the day before. All three American indices increased on
December 23. Yet, the trading volume on this day is relatively low with about 80,000,000.
Lastly, it has to be mentioned that regarding t+/- 2, all indices show an increase on December
22.
2012

In 2012, for all six indices, the stock market shows a decreasing trend on the final day
before Christmas. For Germany, the final trading day in 2012 was Friday, December 21. The
DAX 30, the MDAX, and the TecDax are down by around 0.4-0.6 %. Concerning the trading
value of the DAX 30, it is remarkable how high the trading activity was with 208,158,200, which
is the highest value for the whole month. Analyzing the three German indices on the final trading
day before the Christmas holiday compared to the average adjusted close in December, it is
remarkable that all three indices on the underlying day are positive.
For the U.S. the final trading day before Christmas Eve, in 2012 was December 24,
which was a Monday. For the trading volume, the Dow Jones shows the lowest number in
December with 47,710,000. Compared to the maximum trading volume of more than
413,000,000, which happened on December 21. This is a phenomenon already was seen in 2007
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when the final trading day in the U.S also was Friday the 21st. Comparing the day before
Christmas December average, only the Dow Jones is slightly down while the S&P, as well as the
Nasdaq Composite, is slightly up.

2013

In 2013, five out of six indices show positive returns on the final trading day before
Christmas Eve, with the S&P 500 being the exception. The final trading day in Germany was
Monday, December 23, and for the United States, it was, Tuesday, December 24. For Germany,
Dow Jones on this day increased by almost 1%, the MDAX and the TecDax both show a
decrease of around 0.6% on December 23. The trading volume for the DAX 30 on the final
trading day is again relatively low with 48,372,600 compared to the average of approximately
80,000,000. The stock behavior of the final trading day compared to the average adjusted close
in December shows only positive numbers for all German indices. It is remarkable, that all the
numbers show positive values of more than 2%.
For the United States, positive numbers exist for the final trading day before Christmas
compared to the average December value. For the daily change in percentage, referring to the
final trading day before Christmas, the S&P 500 is slightly down while the Dow Jones and the
NASDAQ is up by 0.4 and 0.3%. The trading volume on December 24, however, is the lowest of
the entire month with 33,640,000. Lastly, regarding t+/- 2, there are only positive numbers for all
six indices regarding two days before the final trading day before Christmas.

2014

In 2014, the final trading day before Christmas Eve for Germany was Tuesday,
December 23 and for the U.S, Wednesday, December 24. The German DAX 30 and the MDAX
gained on the final trading day before Christmas 0.57% and 0.86%. By contrast, the TecDax is
slightly down. Then, analyzing the three German indices concerning the stock behavior of the
final trading day before Christmas compared to the average adjusted close in December all
indices show positive numbers between 1.12% and 1.54%.
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The same can be seen for the U.S indices, which all show positive numbers on December
23 compared to the average adjusted close in December. Considering the change in percentage
on the trading day, there are only small changes with the Dow Jones being almost the same value
as on December 22. The same can be said about the S&P 500 and the Nasdaq Average in Dec. in
percentage terms; all three indices in the U.S show positive values of 1-2%

2015

In 2015, there were mixed values across the indices. In Germany, all three indices are up
on the final trading day before the holiday. The DAX 30 is up by 2.3%, the MDAX is up by
1.5% and the TecDax by 1.4%. For the United States, the numbers differ remarkably with the
market showing negative returns on the final trading day referring to the Dow Jones and the S&P
500. Only the NASDAQ shows a little increase on this day. It has to be said that for Germany,
the final trading day in 2015 was Wednesday, December 23, and for the United States, it was
Thursday, December 24. Analyzing the three German indices concerning the stock behavior of
the final trading day compared to the average adjusted close in December the DAX is the only
German index that is up (by 0.5%) while the other two indices show negative values decrease.
Referring to the U.S., the Dow Jones and the S&P 500 experienced a negative percentage
change of 0.3 and 0.2% while the Nasdaq Composite is marginally up. Yet, it is interesting that
all values for the U.S indices are positive if comparing the final day before Christmas to the
average on in December. The trading activity in the U.S stock market on the underlying day like
experienced in several previous years is the lowest with 40,350,000.

2016

In 2016, five out of six indices show positive returns on the final trading day before
Christmas Eve, with the German MDAX being the exception. For 2016, the final trading day
before Christmas in Germany was the 23rd as well as for the United States. Noticeable is that
this day fell on a Friday, which in previous years has shown leading to gains in the stock market.
At first sight, this also seems to be true for 2016. For Germany, the MDAX is the only MDAX
being down by a little percentage, while the MDAX and TecDax increased by 0.22 and 0.53% on
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the final trading day. The trading volume for the DAX 30 on the final trading day 53,446,200
which is not high, but also not the lowest for December. The stock behavior of the final trading
day compared to the average adjusted close in December shows only positive numbers for all
German indices. The DAX 30 and MDAX show numbers of more than 2%.
For the United States, positive numbers exist for the final trading day compared to the
December average. This can also be seen for the change in percentage on the final trading day
compared to the previous day. All three American indices increased on December 23 gained in
value, yet, not as much as the German stock market. The trading volume on this day for the Dow
Jones is around 152,000,000 which is below average but not remarkably low. Lastly, it has to be
mentioned that regarding t+/- 2, all indices show increasing values on the stock market for a few
days after December 23.

2017

For both Germany and the USA, the final trading day before Christmas Friday, December
22. This is an interesting fact since other years have shown mainly positive returns for the final
trading day before Christmas being a Friday. However, it has to be said, that the percentage
change is only slightly negative with numbers between 0.05-0.2% for the German indices. The
trading activity in the German stock market on the underlying day is pretty low with
approximately 52,900,000, which is a little over the Minimum value of December. Analyzing the
three German indices regarding the stock behavior of the final trading day compared to the
average adjusted close in December, the DAX 30 and MDAX both are negative, while the
TecDax shows a positive.
Focusing on the U.S, all three indices have lost value on the final trading day before the
holiday, yet, only by a small percentage change, as it also is the case for Germany. Remarkably,
all three indices that were picked for the U.S are higher on the final trading day when comparing
it to the average value in December.
2018
In 2018, the last year that was analyzed, that all indices of the U.S deceased on the final
trading day, while the values for Germany were mixed. The year 2018 differs a lot from the
previous years with the German stock market has reacted differently compared to the American
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one. This may have to do with the trading day being on December 21 for Germany and
December 24 for the USA. For Germany, this day was a Friday, while for the U.S it was a
Monday the final trading day in 2017 was Friday, December 22. The trading activity in the
German stock market on the underlying day was high with approximately 216,162,200, which
was the highest number of the whole month. The DAX 30 on the final trading day gained 0.21%,
the MDAX gained 0.38%, however, the TecDax decreased slightly. Analyzing the three German
indices regarding the stock behavior of the final trading day compared to the average adjusted
close in December. Remarkably, all three indices on December 21st are lower than the average
value of December, the TecDax and MDAX even by more than negative 3%
All three U.S. indices lost value on the final trading day before the holiday by a relatively
high percentage. The Dow Jones on this day decreased by 2.91%, the S&P 500 by 2.71% and
Nasdaq Composite by 2.2%. The final trading day before the holiday is tremendously lower for
all three U.S indices compared to the average value within the month. The Dow Jones shows a
negative of 8.46 %, the S&P 500 a negative of 8.42 % and Nasdaq Composite a negative of 9.12
%. This leads to the assumption that there was a significant announcement in the news on
December 24 and an important event significantly affecting the stock market on this
day.
V. Evaluation of the Christmas Effect Across Years
Returns
In order to evaluate the Christmas Holiday Effect across time, the average return for each
index in Germany and the United States was computed. Next, the within nation correlation was
computed to verify the extent to which the national indices were in harmony with each other.
Finally, the t-test was computed and p-values identified to determine if there is statistical
significance in the performance. Each one of these tests reveals important insights for investors
Mean, median, maximum, and minimum daily returns on the day before Christmas are
exhibited in Table 1 below. The mean returns for the German market ranged from 0.43 percent to
0.57 percent, while the mean returns ranged from -0.02 percent to 0.04 percent in the U.S stock
markets. Given the limited number of data points, median returns are presented next in Table 1.
They show that German stock markets have a typical return on the day before Christmas ranging
from 0.21 to 0.58, while U.S. stock markets typical returns range from -0.01 to 0.20.
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Whether looking at average or median returns, German stock markets always have a higher rate
of return.

Table 1. Comparison of Average Daily Performance on Last Trading Day Before Christmas
German Stock Markets

United States Stock Markets

Christmas Day -2

Christmas Day - 1

DAX 30

MDAX

TecDax

DJIA

S&P 500

NASDAQ

Average

0.43

0.45

0.57

-0.02

-0.05

0.04

Median

0.21

0.50

0.58

0.10

-0.01

0.20

Maximum

2.28

1.50

1.82

1.02

0.90

0.80

( Year)

(2015)

(2015)

(2007)

(2011)

(2011)

(2007)

Minimum

-0.47

-0.62

-0.41

-2.91

-2.71

-2.21

( Year)

(2012)

(2012)

(2012)

(2018)

(2018)

(2018)

The other two rows of Table 1 report the maximum and minimum returns during the
2007-2018 period. The maximum returns are always above U.S. returns, ranging from 1.50 to
2.28 percent, while the best in the United States is the 1.02 percent of the DJIA in 2011. On the
low side, the German stock market also shines, with its worst single reading being the -0.62
percent in 2012. By comparison, all U.S. stock markets had a 2 to 3 percent sell-off during the
last trading day before the 2018 Christmas holiday.
Return Correlation within Nations
The three stock indexes are surrogates for the specified nation’s stock market.
Correlation coefficients were computed to determine the extent to which the three national
indices are correlated on the day before the Christmas holiday. As displayed in Table 2, there is a
much higher correlation between U.S. stock indices than German stock indices. German stock
index correlation ranged from 0.058 between the DAX and TecDax to the 0.84 correlation
between the DAX and MDAX. By comparison, the correlations of all U.S. indices always exceed
67

2020 Academy of Finance Refereed Proceedings

0.96. Consequently, we may find a difference in how the German stock market indexes are
correlated

Table 2. Within-Nation Correlation of Stock Market Performance on Last Trading Day Before
Christmas

German Stock Market

DAX

United States Stock Markets

DAX

MDAX

TecDax

1.00

0.84

0.58

DJIA

1.00

0.72

S&P 500

1.00

NASDAQ

MDAX
TecDax

DJIA

S&P 500

NASDAQ

1.00

0.99

0.97

1.00

0.98
1.00

with the U.S. stock market, but very little difference in how they relate across individual U.S.
stock market indices.
Comparative Returns across Nations
Student t-statistics were chosen as the means to asses return performance across markets
in order to identify the statistical significance of any findings.
The t-test is an assessment used to undergo hypothesis testing in statistics. It determines if there
are significant differences between the means of two groups. The t-test was used to compare all
six indices (3 in Germany and 3 in the United States), resulting in nine different combinations.
Student t-statistic p values are presented in Table 3, where p values below 0.05 are presented in a
bold font.
For the entire sample, the performance of the TecDax is significantly different from that of the
U.S. stock markets. This is true, whether one considers the DJIA, S&P 500, or NASDAQ to be
the representative measure of the U.S. stock market.
Neither the DAX nor MDAX has performance that is significantly different from what one
would expect in the U.S. market on the day before Christmas.
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Table 3
Significance of Student t-statistics
P values
Panel A. All Years
United States Markets
DJIA

S&P 500

NASDAQ

DAX

0.12

0.10

0.12

German

MDAX

0.09

0.07

0.09

Markets

TecDax

0.05*

0.04*

0.05*

Panel A. Year in which the closing trading day is on different days
United States Markets
DJIA

S&P 500

NASDAQ

DAX

0.08

0.07

0.08

German

MDAX

0.07

0.06

0.08

Markets

TecDax

0.08

0.07

0.09

Panel A. Years on which closing trading is on the same day
United States Markets
DJIA

S&P 500

NASDAQ

DAX

0.08

0.07

0.08

German

MDAX

0.07

0.06

0.08

Markets

TecDax

0.08

0.07

0.09

One way to verify the Christmas Holiday effect is that the German and U.S. stock
markets only close for the last day of trading in five on every seven years. When Christmas Day
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is on Sunday or Monday, the last day of trading before Christmas would be the prior Friday in
both markets. Consequently, 12 years in the empirical sample were divided into the years when
the trading day is different and the years when the trading day is the same.
Student t-statistic p values are reported for the eleven years when the last day before
Christmas was different trading days is reported in Panel B of Table 3.
Here, we see that all of the p values are between 0.05 and 010. The lack of the TecDax index
significance is probably a result of the limited number of observations.
Christmas Day fell on either a Sunday or Monday, in 2010, 2011, 2016, and 2017. In
these years, the last trading day before Christmas would have been the prior Friday in both
nations. The p-value of the Student t-statistics is much higher in these years, as shown in Panel C
of Table 3. None of the combinations of TecDax, or either other German indexes, with the U.S
stock market indices, approaches significance.
VI. Conclusion
Before drawing a conclusion about these tests, it also has to be mentioned that for this
project only 12 years were taken into consideration. For more accurate and reliable results,
bigger samples should be chosen. However, in this pilot study, there is some support for the
Christmas effect. The TecDax index’s performance is significantly different from each U.S.
stock market index. The fact that it is significantly different from each is not surprising given the
high correlation of U.S. stock market indices on the day before Christmas.
When the study is limited to the days on which the last trading day is different in Germany and
the United States, all of the German/U.S. combinations are significant at a level between 0.05
and 0.10.
Analysis of returns shows that the TecDax had the highest return. This is true whether one
considers average or median returns. Consequently, the findings suggest that investing in stocks
before Christmas, which are included in the TecDax index seems to be a good option and can
benefit investors if selling the stocks a few days afterward because the return they earn is likely
to be higher than the transaction costs.
Additionally, Germany in general, shows way better return referring to the final trading
day compared to the USA. Due to the huge decreases in the U.S stock market on the final trading
day before Christmas in the year 2018, the average return of the U.S resulted to be even negative
for two indices, while the other indices were only positive by a small percentage. By contrast, for
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all German indices, there were on average positive returns between 0.45 and 0.75. Consequently,
the German stock market is a better place to invest regarding the holiday-effect for Christmas.
Furthermore, there is also more volatility in the U.S market if referring to the observations of my
project and the irregularities of 2018. This is another fact, which makes Germany a better place
to invest.
Referring to the year 2018 again, it has to be said that it shows high irregularities in the stock
market for the trading day before Christmas. If we were to run T-Tests on the data of 2018 and
compare it to the other years, there is a high statistical significance. This statistical significance
yet does not present an opportunity for investors. By contrast, it assumes that a negative event on
the trading day before Christmas in 2018 may have caused the stock market to drop in value for
all indices of the U.S and some of the indices of Germany.
Lastly, many other factors can affect the results, one important one is the day on which
Christmas and the final trading day fell. There is a high possibility that the indices show positive
results if the final trading day falls on a Friday. This means that the combination of the holidayeffect with the weekend-effect, the phenomena that stocks are likely to rise on a Friday, is very
interesting and can create an opportunity for investors to invest. If considering both of these
effects, plus the German stock market, especially, the TecDax to invest in, traders are more
likely to generate positive returns.
Further study will likely improve the understanding of the Christmas Holiday effect.
Further study should include a large sample. If the sample were large enough, it would be
possible to separate the weekend effect from the Christmas effect. Finally, it might be possible to
find other countries that celebrate Christmas Eve and have December 24 as a stock market
holiday.
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The impact of cash flows from operations and other diverse cash-accompanying business
activities on earnings management
Soon Suk Yoon

Abstract
Unlike prior literature that typically investigates the impact of individual activities of firms on
earnings management, I examine the effect of most representative cash-accompanying business
activities together —operating, investing, and financing activities— on earnings management.
Specifically, I investigate the impact of capital expenditures, equity financing, debt financing,
free cash flows, and cash flows from operations on earnings management of firms.
I document that firms with large capital expenditures and equity issuance expected in the
following year tend to increase discretionary accruals. However, a large amount of equity
issuance tends to decrease accruals due to increased scrutiny by investors and analysts. The
results support both Teoh et al. (1998) and Ball and Shivakumar (2008), which show seemingly
inconsistent findings. However, debt financing does not affect earnings management. I also
found that different definitions of free cash flows, coupled with different discretionary accrual
estimation methods, affect earnings management inferences differently. The industry approach
of estimating discretionary accruals suffers from failing to control CFO; hence is inferior to the
CFO portfolio approach.
I find that the graph analyses are easy to use and yet reveal a rich and detailed relationship
between variables. I contribute to the literature by examining the impact of multiple cash
accompanying business activities on earnings management together. This study is the first
attempt to investigating the effect of multiple important business activities on earnings
management in a model.
Keywords. Cash flow from operations, free cash flows, earnings management, capital
expenditures, equity financing, debt financing
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1. Introduction and purpose of the study
The accounting standards require firms to classify cash-accompanying business activities into
operating, investing, and financing activities to prepare the statement of cash flows. When it
comes to financial performance, cash flows from operations (CFO) are used to measure cashbasis performance. Net cash flows from investing activities (CFI), and net cash flows from
financing activities (CFF) are supposed to show the summary of investing and financing
activities, respectively. The accounting standards clearly define the three cash flows.
The concept of free cash flows (FCF) is not defined in accounting standards but widely used
in finance literature and practice. Financial economists and capital market participants tend to
consider FCF as an alternative measure of financial performance. Often, FCF is regarded as a
superior performance measure since the metric encompasses not only CFO but also the two leftout business activities of investing and financing activities at least partially. However, FCF
cannot be treated as a performance measure since it includes various cash-accompanying
investing and financing activities that are not related to performance.
In the finance literature, FCF is deemed a business entity's cash flow available for distribution
to its equity holders. FCF may be useful to the equity holders when they want to see how much
cash can be extracted from a company without causing issues to its operations. The idea of FCF
was initially proposed by Jensen (1986) from an agency problem perspective. Jensen argues that
too much FCF would result in internal insufficiency and the waste of corporate resources, thus
leading to agency costs as a burden of shareholder’s wealth. The FCF hypothesis states that when
a firm has excessive FCF and there are not profitable investment opportunities available,
management tends to abuse the FCF, increasing agency costs and inefficient resource allocation.
All the cash flows mentioned above are cash-basis measures. Another stream of efforts trying
to convert accrual-basis accounting income into cash-basis approximation includes non-GAAP
measures such as EBITDA, EBITDAR, or other variations. A Roadmap to Non-GAAP Financial
Measures (Deloitte, 2017) states that non-GAAP financial measures are commonly used not only
by registrants but also by companies seeking to gain access to the U.S. capital markets through
an initial public offering (IPO). A study published by Audit Analytics noted that 96 percent of
S&P 500 companies used non-GAAP measures in earnings releases during the fourth quarter of
2016. Reasons for why registrants may use non-GAAP financial measures are diverse. NonGAAP financial measures may provide a basis for management compensation and incentive
plans. Investors, analysts, and others may find non-GAAP information useful for a variety of
reasons. For example, non-GAAP information may provide meaningful insights into items
affecting a company’s performance and comparability of results to others in the industry.
Specific non-GAAP measures, such as EBITDA, may be used for assessing business valuations
in analyses of either earnings multiples or comparable transactions. However, it is the Securities
and Exchange Commission’s position that a registrant should not include such information in the
financial statements or notes to them. The SEC does not treat FCF and other non-GAAP
measures as a credible performance measure.
All these efforts or disbeliefs in accrual basis financial performance metrics are not
groundless since accrual-basis metrics are quite often subject to discretionary accounting choices
or opportunistic earnings management. However, accountants generally believe that accrualbasis net income is a better measure of financial performance than any other cash-basis
measures. The accrual accounting process aims at mitigating timing and matching problems
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inherent in cash flows so that net income closely reflects firm performance. The Statement of
Financial Accounting Concepts No. 1, paragraph 44 states: ‘Information about enterprise
earnings and its components measured by accrual accounting generally provides a better
indication of enterprise performance than does information about current cash receipts and
payments.’ This view is also consistent with the signaling theory or the efficient contracting
perspective. Signaling theory assumes that management has superior information about their
firm’s cash-generating ability. Therefore, a credible signal will reduce information asymmetry
and result in more efficient contracting (Dechow 1994). Dechow (1994) shows that accrual
earnings outperform CFO in explaining stock returns.
FCF is related to CFO but takes into accounts some additional activities of the firms. There is
no standard way of measuring FCF. In computing FCF, some use income statement approach
(e.g., Freund et al. 2003, Brigham and Houston 2016) while others use the statement of cash
flows (e.g., Bhandari and Adams 2017, Brealy 2006, Ross et al. 2013); some typically include all
or part of such investing or financing activities like capital expenditures, dividends, debts due in
one year. Lacking a consensus, I use two measures of FCF based on the statement of cash flows.
The statement of cash flow approach is better than the income statement approach since cash
flow information is more clearly defined by the accounting standards and easy to obtain, thereby
mitigating measurement errors and definition inconsistency. Bhandari and Adams (2017)
recommend ‘FCF = CFO - Capital Expenditures - Debt Payments, ’ which I call FCF1 in this
paper. FCF2 is a full-scale measure since it takes into account capital expenditures, debts due in
one year, dividends, and change in working capital. More specifically, ‘FCF2 = CFO - Capital
expenditures – Debts due in one year – Dividends – Change in working capital.’ This measure is
consistent with the cash deficit metric used in financing literature. FCF2 is the reverse of the
cash deficit metric (Shyam-Sunder and Myers 1999, Yoon et al. 2017), where they measure
‘DEF = Capital expenditures + Change in working capital + Debts due in one year + Dividends –
CFO.’
Different disciplines have traditionally used different performance measures to suit their core
perspectives. Net income is the accrual basis performance measure, which complies with the
accounting standards. Cash flows— CFO or FCF— is the cash basis performance measure,
which is widely used in the finance literature and practices even though there is no standard way
of measurement. Net income and CFO are the current performance measures, while FCF
includes forward-looking capital expenditures and maturing debts within a year.
The literature indicates that equity and debt financing can be the motivation for earnings
management. Therefore, we can examine the relationship between earnings management and the
financing need, which is measured by FCF.
2. Prior literature and this study

Following Jensen (1986), researchers have used the FCF concept in many different contexts.
FCF has been used to test theories in capital structure (Buus 2015), dividend policy (Agarwal
and Jayaraman 1994; Fuller and Blau 2010; Bowden and Posch 2011), share repurchase (Vafeas
and Joy 1995; Choi and Park 1997), valuation (Phillips 2003; Vogt and Vu 2000; Decamps et al.
2011; Awasthi et al. 2013; Shefrin, 2014), operating performance (Freund et al. 2003), portfolio
performance (Hackel et al. 1994), wealth effect (Lee 1998), sales growth (Brush et al. 2000),
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international joint venture (Chen et al. 2000), debt issues (Howton et al. 1998), bankruptcy
(Dhumale 1998), and audit fees (Griffin et al. 2010).
Previous research is abundant in earnings management of initial public offering (IPO) firms
and seasoned equity offering (SEO) firms. Some show that IPO firms and SEO firms
opportunistically engage in income-increasing earnings management (Abdullah et al. 2009;
Shivakumar 2008; Rangan 1998; Teoh et al. 1998a, b, c; Friedlan 1994) while others show
different findings (Ball and Shivakumar 2008; Ball and Shivakumar 2005). Teoh et al. (1998c)
show that IPO firms have high positive issue-year earnings and abnormal accruals, followed by
weak long-run earnings and negative abnormal accruals. Ball and Shivakumar (2008) show that
IPO firms report more conservatively. Financial statement users demand high-quality reporting,
which in turn leads to high-quality monitoring by auditors, boards, analysts, rating agencies,
press, and litigants, and eventually to greater regulatory scrutiny. Typically, this type of prior
literature investigates accrual management of share issuing firms in the pre-issue periods and the
ensuing underperformance in the post-issue periods.
DuCharme et al. (2004) relate earnings management issues to lawsuits after share issuance.
They show that accounting accruals are unusually high around stock offers, notably high for
firms whose offers subsequently attract lawsuits. Accounting accruals tend to reverse after stock
offers and negatively relate to post-offer stock returns. Accrual reversals are more pronounced,
and stock returns are lower for sued firms than for those firms not sued.
Darrough and Rangan (2005) use a specific accrual as well as total accruals in investigating
the earnings management of IPO firms. They show that IPO firms reduce R&D spending in the
IPO year to increase earnings and that the R&D reduction is negatively related to managerial
selling of shares. They also document a positive association between discretionary accruals in the
offering year and managerial selling, suggesting that selling managers manipulate accruals.
Abdullah et al. (2009) relate the accrual management of SEO firms to cash flow performance.
They show that SEO firms’ pre-offer period improvements in their operating performance are
unrelated to cash flow performance.
However, prior literature is scant in investigating the earnings management of investing
activities and debt financing. The literature ignores the fact that firms’ business activities are
inter-related to each other. Financing activities must be related to operating and investing
activities. If CFO is negative, or if CFO is insufficient to support capital expenditures, then firms
rely on debt or equity financing. Hence, we need to examine the inter-related activities together
in investigating the earnings management of firms.
Furthermore, the literature grossly ignores the earnings management of debt financing. Debt
financing is typically less costly and more frequently used than equity financing. Also, both
private and public funding is conventional in debt financing, whereas public funding is typical in
equity financing. Therefore, the amount of debt financing can also be much more substantial than
equity financing. All of these indicate that we need to investigate the impact of debt financing
together with equity financing and capital expenditures on the earnings management of firms.
I investigate the impact of inter-related activities of firms on their earnings management. In
doing so, I try to include essential business activities while minimizing the redundancy of
variables by using a refined model.
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3. Research methods
3.1 Description of the methodology
I investigate the impact of all of the three inter-related business activities of firms on earnings
management. For this purpose, I classify cash-accompanying business activities into operating,
investing, and financing activities by utilizing the accounting standards for the statement of cash
flows. More specifically, I use the most representative cash flows from three classifications of
business activities: net cash inflows from operating activities (CFO), large capital expenditures
(LCX) as a representative investing activity, and cash inflows from debt financing (CIFD) and
cash inflows from equity financing (CIFE) as two representative financing activities. All these
main variables of interest are continuous ones. Most of the prior literature uses the existence of
equity financing— either IPO or SEO— as an event in investigating earnings management. To
compare with the prior literature, I also include some dummy variables. I use dummy variables
for large capital expenditures (LCA), equity financing (EQ), and long-term debt financing
(DBT). Lastly, the most crucial variable is free cash flow (FCF) which is popular in the finance
literature and the capital markets. Since FCF lacks definitions by authoritative bodies like the
FASB or IASB and measured in very different ways, I use two FCF definitions. I call them FCF1
and FCF2, respectively. FCF1 is what Bhandari and Adams (2017) suggest, and I think it is a
good measure of FCF. Corporate financing literature (Shyam-Sunder and Myers 1999) supports
FCF2. Shyam-Sunder and Myers use the cash deficit variable which is the reverse of FCF2.
FCF2 includes the same components as used by Shyam-Sunder and Myers but with opposite
signs.
In designing the model, I try to include essential business activities while minimizing the
redundancy of variables.

3.2 Regression analyses

I use a ‘capture-all’ model to examine the impact of all three business activities on earnings
management in one model. In other words, I include cash flows from ‘operating, investing, and
financing’ activities in one model with most typical firm-specific control variables and year
dummies. The cash-flow variables are continuous or dummy variables. The continuous cashflow variables are CFO, CIFE, and CIFD. CFO is in the model to measure or to control for the
impact of operating activities on earnings management since it is well known that CFO is a
major determinant of accruals (Yoon and Miller 2002). CIFE is to capture the effect of equity
financing on earnings management. CIFD is to take into account the impact of debt financing on
earnings management. I also include three dummy variables to measure the effect of the
existence of the representative investing and financing activities on earnings management. The
dummy variables are LCX (large capital expenditure which takes on a value of 1 if capital
expenditure in the following year is five percent or higher of the lagged total assets or 0
otherwise), EQ (an equity issuance dummy which takes on a value of 1 if the firm issues equity
shares in the following year and 0 otherwise), and DBT (a long-term debt issuance dummy
which takes on a value of 1 if the firm issues long-term debt in the following year and 0
otherwise). The main reason I include the dummy variables separately is that the FCF metrics
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include related size variables like capital expenditures (both FCF1 and FCF2) and debts due in
one year (FCF2) in their operational definitions. Another reason for using the dummy variables
is to measure the impact of significant investing and financing activities on earnings
management. For example, the coefficient of EQ will measure the impact of equity issuance
without taking into account the magnitude of the equity amount on earnings management. This
test will be equivalent to the tests of earnings management of equity issuance (Teoh et al. 1998c,
Ball and Shivakumar 2008). Likewise, the coefficient of DBT will measure the impact of longterm debt issuance on earnings management without taking into account the magnitude of the
debt amount.
The existing literature is silent on the impact of capital expenditure on earnings management.
I use LCX to measure the impact of large capital expenditure on the average accruals. However,
I do not use a separate continuous variable to measure the linear impact of capital expenditures
on accruals since both FCF1 and FCF2 include capital expenditure amounts. A multicollinearity
issue arises because the ‘capture all’ model includes both FCF and CFO. FCF highly correlates
with CFO since both FCF1 and FCF2 start with CFO. I use a partial correlation approach to
mitigate the multicollinearity problem. I regress FCF1 on CFO and estimate FCF1* as the
regression residuals. FCF1* supposedly will remove the impact of normal CFO on earnings
management. So, FCF1* represents an abnormal level of capital expenditures after removing the
normal level of CFO. I repeat the same for FCF2 to estimate FCF2*. FCF2* represents a
combined abnormal level of both capital expenditures and debts due in one year after removing
the normal level of CFO. As a result, I can indirectly examine the strength of the linear
relationship between earnings management and the abnormal level of capital expenditures via
FCF1*, and between earnings management and the combined abnormal level of both capital
expenditures and debts due in one year via FCF2*. The partial correlation approach enables me
to examine the impact of investing and financing activities on earnings management without
worrying about the multicollinearity issues when both FCF and CFO are included together in the
same model.
FCF can be a comprehensive cash-basis performance measure since it includes the
components of operating (CFO), investing (capital expenditures), and financing (debts due in one
year) in the case of FCF1. FCF also includes two more additional components of change in
working capital (operating) and dividends (financing) in the case of FCF2. So, testing the
incremental impact of FCF on earnings management after partialling out the impact of CFO may
indicate whether FCF is a performance measure that firms actively engage in managing their
performance.
Using the model, I can test the impact of various variables of interest on earnings
management. LCX, EQ, and DBT, respectively, capture the intercept impact of large capital
expenditures, equity issuance, and debt issuance in the following year on the earnings
management of the current year. CIFE and CIFD, respectively, measure the slope impact of cash
inflows from equity issuance and debt issuance in the following year on the earnings
management of the current year. Lastly, FCF1*(or FCF2*) measures the slope impact of free
cash flows on earnings management after partialling out the effect of CFO. In the model, I
include CFO and other firm-specific control variables together with year dummies.
Based on the above discussions, I specify the main research model as follows:
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DA = β0 + β1LCX + β2EQ +β3DBT + β4CIFE +β5CIFD + β6FCF* + β7CFO + β8SIZE + β9LEV +
β10GRW + β11~14YearDummies + ε
(1)
I use discretionary accruals as proxies for earnings management to test the impact of
operating, investing, and financing activities on earnings management. I use a variation of the
Jones model (1991) as an accrual model. Yoon et al. (2019) show that the original Jones model
(Jones 1991) is misspecified since it is a regression through the origin (RTO) model. Therefore, I
replace 1/At-1 with the free-floating intercept. Specifically, the accrual model I use is specified as
follows:
TA = β0 + β1ΔREV + β2PPE + ε

(2)

where TA (total accruals) = (Net income - CFO)/Beginning total assets, ΔREV = (Revenue in
the current year - Revenue in the previous year)/Beginning total assets, PPE = Beginning gross
property, plant and equipment/Beginning total assets, and ε = regression residuals.
Yoon et al. (2019) show that prior literature predominantly uses the industry approach in
running the accrual models for the estimation of discretionary accruals and show that a CFO
portfolio approach is effective and easy to use. Following Yoon et al. (2019), I use both the
industry approach and the CFO approach to estimate discretionary accruals.

3.2 Graphic analyses

I also use a graphic approach to analyze a systematic relationship between FCF with some
main variables of interest. The graphic analyses show more detailed and systematic relationships
between FCF and the main variables of interest. For the graphic analyses, I use FCF1 that has not
partialled out its correlation with CFO since the graphic analyses do not suffer from a
multicollinearity issue. The graphic approach is similar to the approach used by Yoon (2005),
and somewhat related to Burgstahler and Dichev (1997) as well.

4. Empirical results

4.1 Sample, descriptive statistics and correlation analyses

The sample consists of U.S. firms from 1988 through 2015. I eliminate firm-years with no
essential financial statement information like CFO, less than 100 observations in a two-digit
industry, zero PPE, and outliers in the total accruals from both sides of the extremes at 0.5%. 1
The procedure leaves us with a final sample of 36,618 firm-years.

1

Outliers in total accruals highly correlate to outliers in net income and CFO. Hence, an elimination of outliers in
total accruals result in the elimination of the most of outliers in other variables as well.
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Tables 1 and 2 show descriptive statistics and Pearson correlation coefficients for the main
variables of interest and control variables except for showing total accruals instead of
discretionary accruals. Since discretionary accruals have zero mean values by definition, I
include total accruals (TA) instead.
Table 1 shows that TA averages -5.9 percent of beginning total assets. EQ of 0.218 and CIFE
of 0.013 indicate that 21.8 percent of firms issue shares with an average amount of 1.3 percent of
beginning total assets in the following year. DBT of 0.476 and CIFD of 0.115 indicate that 47.6
percent of firms issue long-term debts with an average amount of 11.5 percent of beginning total
assets in the following year. Both the frequency and amount indicate that debt financing
overwhelms equity financing, supporting the pecking order theory that debt financing is more
accessible and less costly than equity financing. CX (capital expenditures divided by beginning
total assets)2 of 0.067 indicates that capital expenditures average 6.7 percent of beginning total
assets and far exceeds 1.3 percent of equity financing but much less than 11.5 percent of debt
financing. CFO of 0.103 indicates that CFO averages 10.3 percent of beginning total assets.
FCF1 averages -2.0 percent of beginning total assets, which in turn suggest that debts due in one
year average 5.6 percent since capital expenditures average 6.7 percent of beginning total assets.
FCF2 is 1.8 percent point smaller than FCF1, indicating that dividends and change in working
capital together amount to 1.8 percent of beginning total assets. GPPE of 0.702 suggests that
gross property, plant and equipment averages 70.2 percent of total assets. LEV of 0.345 percent
indicates that total liabilities average 34.5 percent of total assets, meaning that the debt to equity
ratio averages 52.7 percent (0.345/0.655). Lastly, the average revenue growth rate is 9.9 percent.
Table 2 shows that total accruals are most significantly correlated with CFO (-0.43), followed
by CX (-0.22), CIFE (-0.06), FCF2 (-0.05), FCF1 (-0.04) and EQ (-0.04). Table 2 also shows
that FCF1 and FCF2 are highly correlated (0.91) and that they are less strongly correlated with
CFO (0.22 and 0.30) even though the correlation coefficients are statistically significant. The
dummy variable (EQ) and continuous variable (CIFE) of equity financing are significantly
correlated (0.51), and so is the correlation coefficient (0.47) between their equivalents (DBT and
CIFD) of debt financing.

4.2 Regression Analyses

Table 3 reports the regression analyses. Panel A shows the results of the regression analyses
when I use FCF1, while Panel B shows the same when I use FCF2. From the regression analyses,
I document some critical findings as follows:
Firms with large capital expenditures (LCX), equity issuance (EQ), or long-term debt
issuance (DBT) expected in the following year tend to increase discretionary accruals. However,
the amount of debt issuance (CIFD) does not affect accruals, while the amount of equity issuance
negatively affects accruals. We need to exercise care when interpreting the impact of equity
2

CX is not used as a separate variable of interest for the regression analyses. However, it is used for the graphic
analyses.
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issuance on earnings management since the intercept tends to increase while there is a robust
negative relationship between the amount of equity issuance and accruals. When the size of
equity issuance is small, firms tend to increase accruals, whereas when the size of equity
issuance is large, firms tend to decrease accruals due to increased scrutiny by investors and
analysts. Therefore, the results support both Teoh et al. (1998) and Ball and Shivakumar (2008),
which show seemingly inconsistent findings. That is, the positive significance of EQ supports
Teoh et al. while the negative significance of CIFE supports Ball and Shivakumar. Hence, the
results solve the unanswered issues of seemingly contradictory findings of the prior literature.
Two alternative measures of free cash flows have a differential impact on earnings
management. FCF2* has a positive impact on earnings management with t-statistics of 2.66 if we
use the industry approach in estimating accruals, but does not have a significant impact if we use
the CFO portfolio approach. FCF1* has a significantly positive impact on earnings management,
irrespective of the estimation approaches. Since FCF1* has two more components —change in
working capital and dividends— than FCF2*, it indicates that the additional cash payments to
those two components more negatively affect earnings management. Particularly, change in
working capital — current accruals or working capital accruals— must be the main reason for
the positive relationship with discretionary accruals.
CFO has a very significant, negative relationship with accruals. As expected, the significance
of CFO is more pronounced when we use the industry approach than when we use the CFO
portfolio approach. The result is consistent with prior literature (Yoon and Miller 2002; Yoon
2005).
Out of the three other firm-specific control variables, only leverage ratio affects accruals
negatively. Firm size does not affect accruals, while revenue growth positively affects accruals
only under the industry approach. Since GRW uses the same denominator as ΔREV and the
latter is included in the accrual model, GRW should not have a significant relationship with
accruals by construction. Hence, it looks like the industry approach fails to filter out the impact
of change in revenue on accruals.

4.3 Graphic Analyses

For the graphic analyses, I pooled all firm-years in the study sample and constructed 20 equalsize portfolios based on FCF1 ranks. Each portfolio consists of 1,831 firm-year observations.
Then, I plot a histogram for each variable of interest across the portfolios. The variables of
interest I investigate for the graphic analyses include capital expenditure (CX), cash flows from
operations (CFO), cash inflows from equity issuance (CIFE), cash inflows from long-term debt
issuance (CIFD), two discretionary accruals (DA-SIC and DA-CFO), revenue growth rate
(GRW) and capital intensity measured as gross property, plant, and equipment (GPPE). All the
variables of interest investigated under the graphic analyses are continuous variables.
Table 4 shows the averages of the variables across the FCF1 portfolios, whose value I present
in the graphic analyses. The results of the graphic analyses are summarized as follows:
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CX is heavily concentrated in the lowest-ranked FCF1 portfolio and, in general, has a
negative relationship with FCF1 ranks. The lowest-ranked FCF1 portfolio primarily drives the
negative relationship. The CX levels stay about the same across the FCF1 portfolios 6 through
20.
CFO and FCF1 are significantly positively related. The highest-ranked FCF1 portfolio has a
spike more significant than a proportional pattern. Implied by the graph is that FCF1 does not
have any incremental power above what CFO has.
CIFE is the largest for the lowest-ranked FCF1 portfolio, followed by the highest-ranked
FCF1 portfolio. CIFEs for the FCF1 portfolios in between the two extreme portfolios are about
the same, indicating that there is a non-linear relationship between CIFE and FCF1. Hence, the
linear regression analyses may not be appropriate to analyze the relationship between CIFE and
FCF.3
CIFD has a negative relationship with FCF1, even though the lowest-ranked FCF1 portfolio
has a spike lager than a proportional pattern. The analysis shows that firms with low FCF tend to
rely very heavily on debt issuance.
An inference as to the relationship between FCF and earnings management (discretionary
accruals) mostly depends on which estimation approach we use. If we use the industry approach,
we can infer that there is a clear negative relationship between discretionary accruals (DA-SIC)
and FCF levels. However, if we use the CFO portfolio approach, we cannot draw a similar
conclusion but rather a weak positive relationship. Another point we need to pay attention to is
the scale difference of the discretionary accruals between the two estimation approaches. If we
use the industry approach, discretionary accruals range from 0.030 to -0.058, a range of roughly
about 0.088. However, if we use the CFO portfolio approach, discretionary accruals range from
0.004 to -0.006, a range of roughly 0.011 only. The results reveal that the industry approach
generates much broader discretionary accruals than the CFO portfolio approach, possibly
resulting in more type 2 errors, which fail to reject the null hypothesis of no earnings
management.
Lastly, there is a negative linear relationship between capital intensity (GPPE) and FCF1.
However, there is a nonlinear relationship between revenue growth and FCF1. The highest
revenue growth firms tend to be the highest-ranked FCF1 firms, followed by the lowest-ranked
FCF1 firms. In general, there is also a weak positive relationship between revenue growth and
FCF1.

5. Conclusions

Prior literature is abundant in investigating the impact of equity issuance on earnings
management in the pre-issuance period and the long-run performance of equity issuing firms.
However, the literature is scant in studying the impact of all three business activities together
measured in their cash flow characteristics on earnings management. The three business
3

I do not explicitly investigate the linearity in the regression analyses.
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activities are operating, investing, and financing activities. The cash flows from the three
business activities are neatly available from the statement of cash flows, which is required by the
accounting standards.
I investigate the impact of most representative cash-accompanying business activities together
—operating, investing, and financing activities— on earnings management. Specifically, I
examine the impact of capital expenditures, equity financing, debt financing, free cash flows, and
cash flows from operations on earnings management of firms.
I use regression analyses and graphic analyses in investigating the impact of various cashaccompanying business activities on earnings management.
From the regression analyses, I document the followings:
Firms with large capital expenditures and equity issuance expected in the following year tend
to increase discretionary accruals. The amount of equity issuance negatively affects discretionary
accruals. When the size of equity issuance is small, firms tend to increase accruals, whereas
when the size of equity issuance is large, firms tend to decrease accruals due to increased
scrutiny by investors and analysts. Therefore, the results support both Teoh et al. (1998) and Ball
and Shivakumar (2008), which show seemingly inconsistent findings. However, debt financing
does not affect earnings management.
Different definitions of free cash flows, coupled with different accrual estimation methods,
affect earnings management inferences differently. FCF1* —an abnormal level of capital
expenditures and debts due in one year relative to CFO— is revealed to affect discretionary
accruals positively. The fact that a significant component of FCF1* is the working capital
accruals must have driven a positive relationship between FCF1* and accruals.
CFO has a very significant, negative relationship with accruals. The significance of CFO is
more pronounced when we use the industry approach than when we use the CFO portfolio
approach. The result is consistent with Yoon and Miller (2002) and Yoon (2005).
From the graphic analyses, I document the followings:
The graphic approach (piecewise approach) has a notable strength above the linear regression
approach in investigating the differential effect of the size of the variables. A simple linear
regression would fail to find a possible non-linear or differential relationship between the
dependent variable and independent variables.
The lowest-ranked FCF1 portfolio has the largest capital expenditure level. In general, capital
expenditure has a negative relationship with FCF ranks. The lowest-ranked FCF1 portfolio
primarily drives the negative relationship.
CFO and FCF are significantly positively related. The highest-ranked FCF1 portfolio has a
spike larger than its proportional pattern. Implied by the graph is that FCF does not have any
incremental power above what CFO has.
Cash inflows from equity issuance are the largest for the lowest-ranked FCF1 portfolio,
followed by the highest-ranked FCF1 portfolio. Cash inflows from equity issuance for the FCF1
portfolios in between the two extreme portfolios are about the same, indicating that there is a
non-linear relationship between cash inflows from equity financing and FCF1. Hence, linear
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regression analyses may not be appropriate to analyze the relationship between equity financing
and FCF1.
Cash inflows from long-term debt issuance have a negative relationship with FCF, even
though the lowest-ranked FCF1 portfolio has a spike larger than its proportional relationship.
The analysis shows that firms with low FCF tend to rely very heavily on debt issuance.
An inference as to the relationship between FCF and earnings management largely depends
on which estimation approach we use. If we use the industry approach, we can infer that there is
a clear negative relationship between discretionary accruals and FCF levels. However, if we use
the CFO portfolio approach, we cannot draw a similar conclusion but rather a weak positive
relationship. The industry approach generates much broader discretionary accruals than the CFO
portfolio approach, possibly resulting in more type 2 errors, which fail to reject the null
hypothesis of no earnings management.
I find that the graph analyses are easy and yet reveal a rich and detailed relationship between
variables. I contribute to the literature by examining the impact of multiple cash-accompanying
business activities together on earnings management.

Table 1. Descriptive statistics (n = 36,618)
TA

EQ

DB
T

CX

CIF
E

CIF FCF FCF
D
1
2

CF
O

SIZE

GPP
LEV
E

GR
W

Mean

0.47
0.21
0.06 0.01
0.05
6
8
7
3
9

0.11
5

0.02
0

0.10
0.03
3
8

8.45
3

0.70
0.34 0.09
2
5
9

Medi
an

0.00
0.00
0.05 0.00
0.05
0
0
1
1
2

0.04
5

0.00
3

0.09
0.02
2
4

8.17
9

0.67
0.31 0.06
8
6
2

S.D.

0.07 0.49 0.04 0.06 0.04
5
9
3
5
3

0.23
7

0.12
5

0.13 0.07
5
8

1.19
3

0.43 0.24 0.27
4
7
1

Min.

0.00
0.00
0.00
1.11
0
0.00
0
0
7
6

0.47
4

1.78
1

1.90 0.68
7
7

6.90
8

0.00
0.00
0
0.96
0
3

Max.

1.14 1.00 1.00 0.97 0.99
1
0
0
0
8

4.86
4

1.05
1

1.04 1.25
6
2

14.5
17

5.15 6.45 4.94
8
5
7

Table 2. Pearson correlation matrix (n = 36,618)
TA

EQ

DBT

CX CIFE CIFD FCF1 FCF2 CFO SIZE GPPE
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EQ

0.04

DBT

0.00

0.02

CX

0.22

0.06

0.18

CIFE

0.06

0.51

0.07

0.15

CIFD

0.02

0.05

0.47

0.15

0.15

FCF1

0.04

0.10

0.25

0.31

-0.03

-0.16

FCF2

0.05

0.09

0.24

0.28

-0.03

-0.16

0.91

CFO

0.43

0.12

0.02

0.33

0.04

0.00

0.30

0.22

SIZE

0.02

0.10

0.04

0.05

-0.11

-0.10

-0.09

-0.09

0.04

0.19

0.10

0.02

0.45

-0.03

-0.04

-0.09

-0.12

0.19

0.01

GPPE
LEV

0.06

0.04

0.24

0.05

0.06

0.19

-0.32

-0.28

0.16

0.04

0.07

GRW

0.02

0.07

0.06

0.15

0.09

0.06

-0.04

-0.03

0.13

0.07

-0.05

0.17

The correlation coefficients with an absolute value of 0.02 or higher are statistically significant at
1% level.
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Table 3. Regression analyses
Model: DA = β0 + β1LCX + β2EQ +β3DBT + β4CIFE +β5CIFD + β6FCF* + β7CFO + β8SIZE +
β9LEV + β10GRW + β11~14YearDummies + ε

Panel A: FCF1* as a proxy for free cash flows
DASIC

DACFO

Variables
Coeff

t Stat

P-val

Adj. R2

Coeff

t Stat

P-val

Adj. R2

Intercept

0.031

11.24

0.00

0.14

0.008

2.98

0.00

0.03

LCX

0.012

16.67

0.00

0.006

7.69

0.00

EQ

0.003

3.32

0.00

0.003

3.52

0.00

DBT

0.004

4.73

0.00

0.004

5.01

0.00

CIFE

-0.069

-7.35

0.00

-0.087

-9.06

0.00

CIFD

0.002

1.03

0.30

0.000

0.08

0.94

FCF1*

0.045

14.05

0.00

0.040

12.23

0.00

CFO

-0.337

-72.10

0.00

-0.069

-14.52

0.00

SIZE

0.001

1.91

0.06

0.001

3.11

0.00

LEV

-0.031

-20.52

0.00

-0.036

-23.46

0.00

GRW

0.015

11.58

0.00

0.000

0.33

0.74

Year dummies included
Panel B: FCF2* as a proxy for free cash flows
DASIC

DACFO

Variables
Coeff

t Stat

P-val

Adj. R2

Coeff

t Stat

P-val

Adj. R2

Intercept

0.036

13.34

0.00

0.13

0.015

5.23

0.00

0.03

LCX

0.011

14.24

0.00

0.004

5.11

0.00

EQ

0.004

4.11

0.00

0.004

4.39

0.00

DBT

0.002

2.94

0.00

0.003

3.09

0.00

CIFE

-0.074

-7.83

0.00

-0.093

-9.61

0.00

CIFD

0.001

0.50

0.62

-0.001

-0.50

0.62

FCF2*

0.008

2.66

0.01

0.000

-0.11

0.91

CFO

-0.336

-71.84

0.00

-0.069

-14.43

0.00
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SIZE

0.000

0.54

0.59

0.000

1.62

0.11

LEV

-0.035

-23.32

0.00

-0.040

-26.42

0.00

GRW

0.015

11.22

0.00

0.000

0.02

0.98

Year dummies included
[Variables] DASIC = discretionary accruals estimated by running the Jones model by two-digit
SIC; DACFO = discretionary accruals estimated by running the Jones model by CFO rank
portfolios; LCX (large capital expenditure) = 1 if capital expenditure is 5% or higher of
beginning total assets, 0 otherwise; CX = capital expenditures in the following year divided by
the beginning total assets of the following year; EQ = 1 if the firm issued common or preferred
stocks in the following year and 0 otherwise; DBT = 1 if the firms issued long-term debts in the
following year and 0 otherwise; CIFE = amount of common and preferred stocks issued in the
following year divided by beginning total assets of the following year; CFDI = amount of longterm debts issued in the following year divided by beginning total assets of the following year;
FCF1 = CFO – CX – Debts due in one year; FCF2 = CFO – CX – debts due in one year – cash
dividends – change working capital; FCF1* = residuals of regressing FCF1 on CFO; FCF2* =
residuals of regressing FCF2 on CFO; SIZE = natural log of beginning total assets; LEV =
beginning total liabilities divided by beginning total assets; GRW = (revenue in year t – revenue
in year t-1) divided by revenue in year t-1; Y2 = 1 if the periods fall in the years of 1996 through
2000, 0 otherwise; Y3 = 1 if the periods fall in the years of 2001 through 2005, 0 otherwise; Y4
= 1 the periods fall in the years of 2006 through 2010, 0 otherwise; Y5 = 1 the periods fall in the
years of 2011 through 2015, 0 otherwise.
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Table 4. CX, CFO, CIFE, CIFD, Discretionary accruals, GRW, and GPPE by equal-size FCF1
portfolios (1,831 firm-years in each portfolio)
FCF1
Portfolio

CX

CFO CIFE

CIFD

DA-SIC

DA-CFO

GRW

GPPE

1

0.205

0.040

0.037

0.247

0.030

0.001

0.175

0.827

2

0.110

0.048

0.019

0.168

0.023

-0.001

0.080

0.806

3

0.086

0.051

0.015

0.137

0.019

-0.003

0.065

0.786

4

0.076

0.057

0.013

0.119

0.015

-0.001

0.057

0.794

5

0.070

0.063

0.009

0.112

0.007

-0.006

0.049

0.777

6

0.065

0.066

0.010

0.109

0.013

0.003

0.058

0.749

7

0.060

0.070

0.011

0.104

0.007

-0.001

0.051

0.731

8

0.058

0.075

0.008

0.104

0.006

0.000

0.047

0.737

9

0.057

0.081

0.009

0.093

0.003

-0.002

0.056

0.740

10

0.054

0.084

0.009

0.092

0.004

0.001

0.061

0.732

11

0.053

0.089

0.009

0.101

0.000

-0.001

0.061

0.734

12

0.052

0.096

0.011

0.093

0.001

0.001

0.070

0.710

13

0.051

0.103

0.009

0.108

-0.002

-0.001

0.069

0.707

14

0.049

0.108

0.010

0.095

-0.004

0.000

0.083

0.685

15

0.049

0.118

0.010

0.103

-0.005

0.002

0.101

0.655

16

0.048

0.128

0.010

0.112

-0.006

0.003

0.097

0.624

17

0.047

0.140

0.012

0.101

-0.010

0.004

0.119

0.585

18

0.050

0.161

0.012

0.104

-0.017

0.002

0.139

0.576

19

0.052

0.193

0.015

0.103

-0.025

0.004

0.191

0.563

20

0.055

0.284

0.023

0.094

-0.057

-0.005

0.297

0.522
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Figure 1. Capital Expenditures (CX) by FCF1 rank portfolios
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Figure 2. Cash flow from operations (CFO) by FCF1 rank portfolios
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Figure 3. Cash inflows from equity issuance (CFEI) by FCF1 rank portfolios
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Figure 4. Cash inflows from debt issuance (CFDI) by FCF1 rank portfolios
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Figure 5. Discretionary accruals – industry approach (DA-SIC) by FCF1 rank portfolios
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Figure 6. Discretionary accruals – CFO approach (DA-CFO) by FCF1 rank portfolios
0.006
0.004
0.002
0.000
1

2

3

4

5

6

7

8

9

10

-0.002
-0.004
-0.006
-0.008

91

11

12

13

14

15

16

17

18

2020 Academy of Finance Refereed Proceedings

Figure 7. Revenue growth rate (GRW) by FCF1 rank portfolios
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Figure 8. Capital intensity (Gross PPE) by FCF1 rank portfolios
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Abstract
Research quality is often based on the perceived quality of journals in which the research
appears. Journal quality, itself, is subjectively based on a wide array of journal characteristics
including acceptance rates and citations. This study expands upon recently published research
by examining the extent to which journal characteristics vary across national boundaries. In also
expands upon the prior research by examining accounting journals, finance journals, and
information systems journals. U.S. journals are compared to those from the United Kingdom,
and other countries in general. Findings demonstrate that significant differences exist across
disciplines and nations, making it necessary to consider these journal characteristics when
gauging journal and hence research quality.
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Figure 1 illustrates the difference in acceptance rates and JCR values across nations. U.S.
Journals have a lower acceptance rate, while U.K journals have a higher acceptance rate.
Meanwhile, looking at Figure 2, the mean JCR quality metric of U.S. journals is higher than
those of journals found in the U.K. and elsewhere.
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A Student Research Assignment: Are Beta Coefficients Relevant?

Brian E. Porter*

Introduction

A common measurement of volatility, risk, and dispersion is standard deviation.
However, the standard deviation is not an appropriate measurement for the riskiness of stocks.
Risk associated with an individual stock is categorized as either systematic or unsystematic risk.
Systematic risk is the result of general market influences. Unsystematic risk is related to the
company and unique events. Given that stocks are (or at should be) held in a portfolio with other
stocks, unsystematic risk is diversified away. What remains after diversification is systematic
risk, or nondiversifiable risk. Therefore, rather than standard deviation, a better measurement of
a stock’s remaining systematic risk (after diversification) is the beta coefficient. The beta of an
investment measures the extent to which a particular investment’s returns vary with the returns
of the overall market. Often the overall market is represented by the S&P 500.

Introductory finance texts introduce the topic of beta to students. Typically this
introduction to beta coincides with a discussion of the Capital Asset Pricing Model (CAPM) and
the Securities Market Line (SML). The beta coefficient is used in the CAPM pricing equation.
Unlike many topics in an introductory finance course that may be familiar to students (e.g.,
financial statements, time value of money, ratio analysis, etc.), beta coefficients, CAPM, and the
SML are usually completely new for students.

Typically, introductory finance texts and courses only provide a cursory explanation for
calculating the beta coefficient of a stock. Therefore, an opportunity exists to go further in depth
with the topic, demonstrating and teaching students more. In addition to extending the
knowledge regarding beta coefficients, the topic lends itself naturally to a spreadsheet
assignment for students. Based on classroom experience, most students are in need of additional
spreadsheet exposure, experience, and skills. This paper offers a classroom tested exercise that
utilizes a spreadsheet assignment that enhances student understanding of beta coefficients and
their calculation.

*Brian E. Porter, Professor of management, Hope College, 616-395-7572, Porter@hope.edu
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Pedagogical points will be discussed. A focus is an examination of the relevance (or lack or
relevance) of beta coefficients and the CAPM. Although widely taught in introductory finance
courses, a legitimate debate could be made regarding the necessity of students learning about
beta coefficients and the CAPM. In short, are beta coefficients and the CAPM relevant to know
and use?

The method used to examine beta coefficient relevance is the beta coefficient’s ability to
predict future stock volatility relative to the overall market. That is, the beta coefficients for
various stocks will be compared with their actual future performance relative to the overall
market. For example, a stock with a beta coefficient of 1.2 should be more volatile than the
overall market. Further, a stock with a higher beta coefficient, compared with stock with a lower
beta coefficient (e.g., 1.2 compared with 1.1), should be more volatile.

Objectives

The exercise and assignment have at least four pedagogical objectives for students. They
are as follows:

1. A deeper understanding of beta coefficients. By not only learning the theory behind beta
coefficients, but actually calculating the coefficients, students obtain a better
understanding and appreciation for these financial concepts, statistics, and tools.
2. Expand spreadsheet skills. A spreadsheet is an excellent tool for calculating beta
coefficients. Although the math is not difficult, it is extensive and tedious. Spreadsheets
can perform calculations quickly and effortlessly. Students often have limited
spreadsheet skills, and this is an excellent opportunity for students to improve their
spreadsheet knowledge and abilities. Most jobs that students will be hired subsequent to
graduation will require the ability to function with spreadsheets.
3. Refresh and improve understanding of statistics. Students will be exposed to, learn, and
practice a few of Excel’s extensive statistical processing tools. This will include
regression and graphing. Also used are several Excel functions, including variance,
covariance, average, and standard deviation.
4. Practice and refine critical thinking skills. Students are required not only to perform the
various tasks pertaining to calculating and interpreting beta coefficients but are then
asked to critique the usefulness of beta coefficients and the CAPM.
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Overview of Assignment

Students are required to use Excel to perform statistical analysis of three assigned
companies. The culmination is computing beta coefficients for the three companies. As a
market benchmark, companies are compared with SPY (ETF, SPDR—Standard & Poor’s
Depository Receipts). Daily adjusted closing prices for the previous year are used for analysis.
From the closing prices, daily percent changes are calculated. In addition to computing the beta
coefficients for three companies, students are required to calculate the beta coefficient for
Vanguard’s S&P 500 index fund (VFINX) with SPY.

To enhance understanding, students are required to compute beta coefficients using the
following four different methods (each method should achieve identical results):

1. First, compute the covariance and the variance of the company (with SPY). Then,
calculate the beta coefficient by determining the quotient of the covariance and the
variance.
2. Perform regression using Excel’s data analysis toolpak. SPY is the independent variable
and the company the dependent variable.
3. Use the SLOPE function in Excel
4. Graph the returns of the company with the returns of SPY. The x-axis represents SPY
and the y-axis represents the company. Determine the trend line and then the slope of the
trend line.
Usefulness—Critical Thinking

Students are then required to compare the beta coefficients they computed with those
published on various websites (e.g., Yahoo Finance, Marketbeat, etc.). The coefficients will not
be identical (often the beta coefficients will be quite different). Students must provide a
reasonable explanation for the differences.

Students must then use their computed beta coefficients in the CAPM to compute
expected returns.
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Finally, students must discuss the usefulness of beta values and the CAPM. Beta
coefficients are provided on most stock web pages. The concept of beta and CAPM is still
widely taught in finance courses. However, are beta coefficients and CAPM useful? More than
25 years ago, research by Fama and French indicates that there is essentially no relationship
between returns for stocks or portfolios and their beta coefficients (Fama and French, 1992;
Malkiel 2019).

Future Research

A future extension of this research is to use computed beta values to forecast expected
returns for the stocks. These forecasts could be computed twice, at two different points of time.
The first would be at the beginning of the year, using projected (expected) market returns for the
upcoming year. The second would be in hindsight, at the end of year, using the actual market
return for the previous year. The forecasts for the stock returns (using the computed beta values)
would then be compared with actual returns for the stocks. It will be interesting to study the
accuracy (or inaccuracy) of the beta values for projecting future returns compared with actual
returns.

References: Available on request
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Anatomy of Intraday Volatility at the Chilean Stock Exchange
A. Can Inci*, Andres Ramirez**, Hakan Saraoglu***

Abstract
This is the first study, to our best knowledge, that investigates the intraday volatility
characteristics of the Santiago Stock Exchange. The Chilean Stock market has grown
consistently over the last 40 years and is now the second largest equity market in South America
behind that of Brazil. Using a recently available dataset for the most actively traded stocks, we
examine the patterns of intraday volatility. We show that intraday volatility declines during the
day with an accentuation at the end of trading for the stocks we examine. We document the
necessity of an opening auction system for the market, and justify the benefits of the proactive
implementation of a closing call auction system by exchange regulators in February 2019.
Showing evidence that periods of efficiency alternate with periods with lack thereof, we provide
suggestions as to when different types of traders should participate during the trading session.

A. Can Inci*, Professor of Finance, College of Business, Bryant University, (401) 232-6465;
ainci@bryant.edu
Andres Ramirez**, Associate Professor of Finance, College of Business, Bryant University, (401)
232-6599; aramirez@bryant.edu
Hakan Saraoglu***, Professor of Finance, College of Business, Bryant University, (401) 2326450; saraoglu@bryant.edu
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Does size matter in performance of ESG funds with an intentional socially conscious
mandate?
Nandita Das*, Swarn Chatterjee** and Bernadette Ruf***

Investment decisions based on environmental, social, and corporate governance
performance (ESG) has increase 18-fold or 13.6 percent per year since 1995 when US SIF
Foundation started assessing assets under management (US SIF, 2018). This trend is expected to
continue as investors, corporations, and countries become more alarmed with global warming.
Prior research on mutual funds with a socially responsible mandate, have shown that funds rated
high on ESG risk adjusted performance perform better than lower rated ESG fund during periods
of economic crisis (Das et al., 2019; Nofsinger & Varma, 2012). We extend this line of research
by examine the role that size of the socially responsible mutual funds (SRMF) has on fund
performance during times of financial growth. Previous researchers have found that in general,
size is positively related to performance. We study whether size matters in the performance of
ESG funds. We also examine the financial performance of SRMF based on their ESG rating by
studying the risk-adjusted returns while controlling for fund size, expense ratio, management
tenure, and the Fama-French factors.
The debate over whether SRMF perform better than conventional fund have found mixed
results depending on the model specification, time period, and other characteristics of the study.
Friede et al. (2015) found that a majority of studies showed a positive relationship between ESG
and financial performance in a meta-analysis of over 2000 studies. In a recent study by DuranSantomil et al. (2019) on European equity funds, they found that sustainability scores had a
positive impact on fund performance and that higher-rated funds had higher fund flows and
lower risk than funds with lower sustainability scores. Given the continual increase in
investments into SRMF, understanding the characteristics of these funds and how they perform is
important for investors and portfolio managers.

Nandita Das*, Professor, Department of Accounting, Economics and Finance, College of
Business, Delaware State University, ndas@desu.edu.
Swarn Chatterjee**, Professor, Department of Financial Planning, Housing and Consumer
Economics, University of Georgia, swarn@uga.edu.
Bernadette Ruf***, Professor, Department of Accounting, Economics and Finance, College of
Business, Delaware State University, bruf@desu.edu.
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Hypotheses
Socially conscious funds have higher cost of doing business because of the strict standards
of Environment, Governance, and Sustainability that are required to maintain. This cost
presumably reduces the financial performance of the funds. It is also possible that better risk
management would lead to higher risk-adjusted return ceteris paribus.
Our overarching hypothesis of a positive relationship between size and financial
performance and between ESG score and performance of funds with a socially conscious
mandate is based on the following tenets.
1. The amount of assets under management that are due to investors interest in sustainable
fund would mitigate the negative impact of cost on the performance of SRMF.
2. Better risk-management in these ESG funds should lead to better risk-adjusted
performance.
We construct the following hypotheses:
H1: Higher ESG rated funds have higher risk adjusted returns after controlling for other fund
related characteristics and the Fama-French factors.
H2: The higher the ESG score is associated with larger assets under management after
controlling for other fund related characteristics and the Fama-French factors.
H3: Assets under management is associated with greater risk adjusted returns after controlling
for other fund related characteristics and the Fama-French factors.

Methodology
Data
We use data from the Morningstar® database for our analyses in this study. The study uses the
2010-2019 (120 months) monthly panel-data from Morningstar® for the surviving funds
domiciled in the United States. We select US-domiciled open-end surviving funds with a socially
conscious mandate and above average ESG score. We plan to extend this research using all USdomiciled open-end surviving funds with a socially conscious mandate irrespective of their ESGscore.
Dependent variable:
Sharpe Ratio=Sharpe ratio is used for the risk-adjusted returns for our empirical analyses.
Independent variables
The key independent variables of interest include the 4 quartiles of the ESG scores. Funds in the
top quartile of ESG scores are coded as ESG_Q4 (1=Yes; 0=No), and similarly we constructed
binary variables for the ESG_Q3, ESG_Q2, and ESG_Q1 as well.
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Analyses
The empirical analyses of this study comprise of the descriptive statistics. This is
followed by two sets of regression analyses. The first regression model compares the risk
adjusted performances of the funds in the ESG quartiles 1-3 against the reference group of funds
in ESG Q4:
SHARPEi = αi + β1 𝐸𝑆𝐺1 + β2 ESG2 + β3 𝐸𝑆𝐺3
+ βexp EXPi + βsize AUMi + βage AGEi + εi
We run four additional regression models for the risk adjusted returns for the 4 ESG quartiles.
Results and Conclusion
Our results show that the risk-adjusted performance of lowest-rated ESG funds is
significantly higher than the highest ESG-rated funds. There does not appear to be a positive
correlation between ESG score and Sharpe ratio. Surprisingly, our study also finds the Assets
under Management (AUM) is higher for higher-rated ESG funds despite the lower Sharpe-ratio.
Consistent with our hypothesis 3, the results also indicate that assets under management is
positively associated with greater risk adjusted returns.
We conclude that ESG investors are looking for total utility consisting of financial
performance and feel good utility. The strain on the financial performance of ESG funds because
of the compliance cost does not seem to have an impact on the burgeoning interest in socially
conscious funds. ESG investors are more concerned with social responsibility and are willing to
forgo financial performance so long as the funds are meeting the investors’ hurdle rate.
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Does the 2007-2009 financial crisis affect the linkages between national stock markets?
Evidence from developed and emerging-market countries

Ingyu Chiou*
Carol Bruce-Tagoe**
Academics, practitioners, and regulators have long been interested in how national
financial markets interact. Co-variation between two national stock markets plays an important
role when investors wish to allocate assets efficiently so as to maximize their portfolio returns
for a given level of risk. Investment theory suggests that when two markets are not positively
and perfectly correlated, investing in both markets can reduce the risk.
Research on inter-market linkages typically focuses on the studies of portfolio
diversification, the co-movements of equity index prices, or the lead-lag relationships among
national stock market indexes. Earlier papers in the 1970s on the co-movements among national
stock markets mostly find that return correlations across countries are either low or statistically
insignificant. Research in the 1980s on market interdependence examines the linkages of
international equity markets using higher-frequency data. A lot of studies find a high degree of
daily return linkages among major national stock markets. Finally, recent papers in the past 20
years confirm that major national stock markets in developed countries are integrated to varying
degrees. Overall, previous research on the interactions and integration of financial markets
shows that the degree of interdependence among national stock markets increases over time.
This evidence of increased market interdependence is consistent with the increased international
trade and capital flows across country borders in the past 50 years.
This paper extends the existing literature in market integration by using data from more
national stock markets over a longer time period, which covers the 2007-2009 financial crisis.
Our study is different from most of previous papers in four important aspects. First, our sample
includes more stock markets, including developed and emerging markets. Second, we examine
market interactions between markets both in the same time zone and in different time zones.
Third, because the 2007-2009 financial crisis negatively affected many countries, we explore
how linkage relationships may change from the pre-crisis period to the post-crisis period

* Ingyu Chiou, Professor of Finance, School of Business, Eastern Illinois University, U.S.A.,
(217)581-6036; ichiou@eiu.edu
** Carol Bruce-Tagoe, MBA Candidate, School of Business, Eastern Illinois University, U.S.A.,
(786)397-9782; cobrucetagoe@eiu.edu

Fourth, unlike most previous papers that use standard methodologies such as regressions, we
employ the co-integration methodology proposed by Engle and Granger (1987).
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To investigate the linkages between national stock markets, we compiled the daily prices
of major market indices of 13 national stock markets from Bloomberg over the period January
1995 to December 2018. These daily prices of different countries are converted into U.S. dollar
prices, respectively. The entire sample period consists of 6,258 observations. The dataset is
divided into 2 sub-periods: the pre-crisis (January 1995 to November 2007) and the post-crisis
(July 2009 to December 2018). The pre- and post-crisis sample periods consist of 3,388 and
2,479 observations, respectively. The natural log of the daily stock price is used for our study.
As mentioned earlier, we utilize the co-integration methodology, which was formalized
by Engle and Granger (1987). The co-integration test can be used to verify if there is a longterm correlation between several time series variables. If two variables are co-integrated, it
implies that they cannot deviate from equilibrium in the long term, even these variables are nonstationary. In contrast, these variables do not have a long-run link if there is a lack of cointegration. Engle and Granger (1987) also show that when two variables are co-integrated,
these variables can be represented by a well specified error-correction model.

Before conducting a co-integration test, we need to determine the order of integration
(i.e., the presence of a unit root) for each national stock index. In statistics, a unit root
test assesses whether a time series variable is non-stationary and, hence, has a unit root. The null
hypothesis is that a national stock index possesses a unit root, indicating the variable is integrated
of order 1, I(1). The alternative hypothesis is that this index does not have a unit root. To find
out whether or not a unit root exists for a national stock index, we perform the Dickey-Fuller
(DF) and Augmented Dickey-Fuller (ADF) tests.

Our preliminary findings are as follows. First, while the correlation between Sweden and
the U.S. is the highest, the correlation between Brazil and the U.S. is the lowest. Second, each of
13 national stock indices possesses a unit root with integration of order 1. Third, after taking the
first difference for each index, all 13 stock indices become stationary, rejecting the null
hypothesis that a unit root exists. Fourth, based on the Schwarz’s Bayesian information criterion
(SBIC), and the Hannan and Quinn information criterion (HQIC), we choose a lag length of 2 to
estimate the Johansen co-integration equation. Fifth, co-integrating relationships exist between
the U.S. and developed countries for both pre-crisis and post-crisis periods. Finally, cointegrating relationships also exist between the U.S. and emerging-market countries for both precrisis and post-crisis periods.

Overall, our results suggest that major national equity markets are interdependent to
varying degrees. This evidence is consistent with the results of most papers.
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Has President Trump’s U.S. Escalating Trade War with China Also Become a
Foreign Exchange War and a Foreign Direct investment War with International
Contagion Effects Globally?
Charles W. Johnston*
ABSTRACT





The purpose of this research paper is to explain and evaluate the important changes in
U.S. international policies under President Trump, and predict their future economic and
financial effects on the U.S., China, and other U.S. trading partners, globally.
The research method is primarily theoretical, using the principles of finance and
economics, but some empirical data is provided and analyzed.
The most important research findings are that U.S Government international trade and
finance policies under President Trump have financially and economically hurt the U.S.,
and could significantly worsen market conditions in the U.S., China, and other countries
in future years, if these policies persist. Some efficiency improvements are
recommended.

INTRODUCTION








Introduce Donald Trump’s Presidential campaign promises: for nationalism (e.g.,
America First) and against globalization; for trade protectionism rather than free trade.
Introduce President Trump’s opposition to previous international trade agreements
Introduce President Trump’s opposition to other existing international agreements.
Introduce President Trump’s worsening trade war with China.
Introduce President Trump’s objections to foreign direct investments (FDIs) in China by
U.S. multinational corporations (MNCs).
Introduce President Trump’s proposed foreign currency war with China.
Introduce the remaining sections of this research paper: literature review, analysis and
evaluation, conclusion, and references.

LITERATURE REVIEW: a review of scholarly journal articles on the following topics


Donald Trump’s 2016 Presidential campaign promises about international trade,
investment, and foreign exchange: to “make America great again”

*Professor and Chair, Dept. of Economics and Finance, Baker College, Center for Graduate
Studies, Flint, MI 48430, (810) 766-4394, cjohns01@baker.edu
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President Trump’s international policies during his first three years (January, 2017 –
January, 2020) about international trade, investment, and foreign exchange
Open economy vs. closed economy
Free trade vs. trade protectionism
Nationalism vs. globalization
The efficient role of the U.S. and other national governments in the foreign exchange
market
Flexible exchange rate vs. fixed exchange rate vs. managed float international monetary
systems
A foreign exchange rate currency war
Capital controls
Capital flight
Foreign direct investments (FDIs) by multinational corporations (MNCs)
A national security argument for an America First policy for nationalism and isolation
with U.S. military superiority – viewing foreigners as a threat or enemies, rather than as
trusted friends, allies, and partners
International financial and economic contagion effects globally

ANALYSIS AND EVALUATION: using the principles of finance and economics












President Trump’s allegations against China to justify his international trade, investment,
and currency wars.
Has trading with China and investing in China in recent decades hurt the U.S. financially
and economically? Has China been unfairly exploiting the U.S., stealing U.S. jobs,
technology, income, and wealth?
Does the U.S. now need to be protected from China or can we be friends, allies, and
partners?
International trade and investments are powerful engines of economic growth and
economic development globally
Financial and economic effects of President Trump’s worsening U.S. trade war with
China
Financial and economic effects of President Trump’s U.S. foreign direct investment
(FDI) war with China
Financial and economic effects of President Trump’s proposed U.S. foreign exchange
rate currency war with China
Financial and economic effects of President Trump’s other international policies
Global contagion effects of President Trump’s international policies
A predicted worsening of national and international market conditions globally in future
years if President Trump’s international policies continue with his re-election in 2020.

CONCLUSION


Primary research finding and its importance: U.S Government international trade and
finance policies under President Trump are financially and economically inefficient.
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They have worsened market conditions in the U.S., China, and other countries in the last
few years, and are likely to worsen these market conditions in future years, if these
policies persist. Some efficiency improvements are recommended.
Primary contribution to the literature: This paper builds on the research papers covered
by my literature review and also builds on my previously published research papers on
Trump’s polices in his first year and in his first two years as President.
Limitations: This research paper focuses on important changes in U.S. international
policies during President Trump’s first three years, until January 2020, but he’s still
President and his policies could improve or worsen after that date.
Opportunities for future research: The author of this paper has already begun to research
and write a paper on President Trump’s first 4-year term and his campaign to get reelected in 2020.
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Scholarly academic research journal articles, including several research papers I wrote on
President Trump’s U.S. Government policies
Donald Trump’s campaign website
U.S. Government websites, including the White House website and others for economic
data
Headline news articles by the established mainstream media, about President Trump and
his policies.
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Impact of Student Loan Debt on Stock Ownership: An Analysis Based on the Survey of
Consumer Finances

Jordan Coakley* and Meng Li**

Abstract

A previous study by Batkeyev, Krishnan and Nandy in 2016 shows a negative
relationship between student loan debt and stock market participation using Survey of Consumer
Finances data from 1992–2013 with all age groups included. This paper revisits the topic and
focuses on the effect of student loan debt on stock investment in individuals ages 18–35 and uses
data from 2016. Consistent with the previous study, the regression result with the new sample
shows that young people invest less in the stock market when they have more student loan debt.
Other variables analyzed in this study are knowledge of personal finances, income, net worth,
education level, gender, and marriage. Subjective knowledge of personal finances shows no
statistical significance on stock ownership. Income proved to have a significant influence on
stock ownership. There is no significance found in education level to stock ownership except a
positive relationship in the group with a master’s degree. Obtaining a doctorate degree proves
not to have statistical significance on stock ownership in this study. When broken down by
gender, males tend to have greater ownership in the stock market. Contrary to previous studies,
this paper finds that not being married results in more stock ownership among young people.
This study helps understand why young people are not maximizing their wealth potential through
stock market investment.

*Jordan Coakley, CCCF Finance Honors Program Student, Heller College of Business,
Roosevelt University, (630) 995-1578; jcoakley01@mail.roosevelt.edu
**Meng Li, Associate Professor of Finance and Accounting, Department of Accounting and
Finance, Roosevelt University, mli@roosevelt.edu
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Measuring the valuation effects on Japanese steel companies
from an increased U.S. tariff on imported steel

Ingyu Chiou*
Menghistu Sallehu**
John R. Willems***
Nations have traded with one another for a few thousand years. Major international trade
theories suggest that when a country has more trade with other countries, it tends to benefit more.
For example, the theory of absolute advantage, first proposed by Scottish economist Adam Smith
in 1776, suggests that a country can concentrate on producing the goods, in which it holds an
absolute advantage. Then, it could trade with other countries to acquire the goods, in which it
does not hold an absolute advantage. Through specialization and trade, this theory predicts that
both countries are better off because of obtaining greater output for most goods.
As countries trade more and more with other countries, national economies have become
more integrated and interdependent. As a result, the growth in world exports, in the past few
decades, has consistently exceeded the growth in world GDP, indicating the importance of
international trade to nations and the world economy. International trade not only provides the
consumers of a county with more choices in products and services, but also helps create jobs in
that country. According to the International Trade Administration (ITA), a U.S. government
agency, exports of goods and services in 2016 supported an estimated 10.7 million U.S.
jobs. Given increased trade interdependence, what could happen if there is a disruption (such as
a new trade barrier) in trade flows?
On March 1, 2018, U.S. President Donald Trump vowed to impose 25% tariffs on steel
imports and 10% tariffs on aluminum imports, respectively, sparking worries of a looming global
trade war. Tariffs are a common form of trade barriers. A new tariff on an imported product
means a higher price for this product and, hence, less demand and trade. One question arises:
How does this new trade policy affect the steel industry of a country? Chiou, Sallehu, and
Willems (2019) are among the first to investigate the effects of the new steel tariff on U.S.
companies. They find that upon the announcement of the increased tariff, the stock prices of steel
makers reacted positively, but the stock prices of steel users reacted negatively.
* Ingyu Chiou, Professor of Finance, School of Business, Eastern Illinois University, U.S.A.,
(217)581-6036; ichiou@eiu.edu
** Menghistu Sallehu, Associate Professor of Accounting, School of Business, Eastern Illinois
University, U.S.A., (217)581-7052; mmsallehu@eiu.edu
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Because the U.S. imports various types of steel products, an equally interesting question
is: How does the new tariff affect companies in a foreign country? This paper takes a step further
by examining how the announcement of the new U.S. trade policy (an increased tariff) affects the
stock prices of Japanese companies in the steel industry. We choose to study Japanese steel
companies because the steel industry in Japan is well developed and very competitive on the world
market with more than 40 listed companies. In contrast, the U.S. has only a few listed steel
companies because its steel industry has been in trouble for a long time.

Economic theory predicts that an import tariff on a product tends to protect the domestic
producers of this product from foreign competition. If so, foreign steel producers may become less
competitive in the U.S. market. Our major hypotheses are as follows. First, because the increased
tariff is a negative shock to steel makers outside the U.S., the majority of foreign steel companies
should exhibit negative abnormal returns upon the announcement of the new tariff. Second, for a
similar reason, we expect that the average abnormal return of all steel firms should be negative.
Third, when the steel segment of a company accounts for more revenue within this company, it may
be hurt more. Fourth, when a company is more diversified in revenue sources, the negative impact
may be mitigated. Fifth, when a company exports more to the world market, it is likely to be
affected more negatively. Sixth, because a larger company has more resources, this company may
be more capable of coping with a negative shock. Hence, we expect firm size and the abnormal
return are positively related.

To test the above hypotheses, we compiled the daily stock prices of 40 Japanese steel
companies and the Nikkei 225 Index (the market index) from Capital IQ over the period April
2017- April 2018. Thus, we collected 251 daily prices and calculated 250 daily returns for each
firm and the market index. To conduct cross-sectional analysis, we compiled various accounting
and financial variables from Japan Company Handbook (Kaisha Shikiho in Japanese) published
by Toyo Keizai, Inc.

To measure the valuation effects of the new trade policy announcement on major steel
companies in Japan, we employ the event-study methodology proposed by Patell (1976). The
rationale behind this methodology is that in the marketplace, the effects of a significant event
should be reflected immediately in security prices, which are consistent with the semi-strong form
of the Efficiency Market Hypothesis (EMH), which was formally theorized by Fama (1970). For
each sample firm, daily returns are calculated for the pre-event estimation period [day -219 to
day -21], the examination period [day -20 to day +10], and the post-event estimation period [day
+11 to day +30]. Day 0 is the event day. After regressing the stock return on the market return
for the [day -219 to day -21] period, we obtain the intercept and slope coefficients of the market
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model. The abnormal return of a stock for a day during an examination period is calculated
using the following equation: realized return of this stock minus the predicted return on this
stock. Then, we calculate the cumulative standardized abnormal returns and their P-values for
different event windows.

Our preliminary findings are as follows. First, for the event window of our interest, more
than 50% of sample firms have negative abnormal returns, consistent with the first hypothesis.
Second, the average abnormal return is negative, as expected by Hypothesis 2. Third, we confirm
Hypothesis 3, which predicts that the higher the steel-segment revenue within a company, the more
negative impact on this company. Lastly, we cannot find evidence to support the fifth hypothesis
that suggest a more export-oriented company will be hurt more, all else being equal.

Overall, our results suggest that the new U.S. trade policy hurt steel companies in Japan.
This evidence shows the downside of interdependent national economies.
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Performance of Mutual Funds Chosen on the basis of Sustainability Measures, Expense
Ratios, and Loads
C. Edward Chang,* Thomas M. Krueger,* and H. Doug Witte***

Abstract
Among millennial investors, impact investing has become a mainstream investment practice,
especially. Millennials are transforming socially responsible investing from unconventional to
commonplace, because they are more financially savvy than their Generation X predecessors and
have an enhanced concern for environmental and social justice issues. In order to identify
beneficial information that socially-responsible investors can use in making investment
decisions, this paper examines the relationship between sustainability and mutual fund returns
(both historical and anticipated). We find a very low correlation between sustainability and fund
returns, using Morningstar sustainability ratings, star ratings, and analyst ratings. Morningstar
star and analyst ratings do not vary within high or low sustainability groupings. Furthermore,
sustainability ratings do not vary across Morningstar star ratings or analyst ratings. The
importance of these findings is that socially-responsible investors do not have to concede
financially, in terms of lower terminal wealth, when investing with a positive social inclination.
Nonetheless, we document the value of limiting expense ratios and load charges in an attempt to
enhance returns from sustainable investment. No loads costs are associated with higher
Morningstar star ratings and forward-looking Analyst ratings. Furthermore, low expense ratios
are significantly correlated with Morningstar stars and Analyst ratings. Millennials, and all
investors, can “do well” financially by selecting less expensive funds with high sustainability
ratings.
The asterisks in Figure 1 depict the significance of the difference between low-cost and high-cost
funds. The varying number of asterisks depicts a varying level of significance between low-cost
funds and high-cost funds across all broad asset classes. As shown in Figure 1’s Panel A left
side, among High Globe-rated funds (i.e., mutual funds considered to be highly sustainable),
significant p-values are found in Morningstar’s allocation categories, equity categories, fixedincome categories, as well as the conglomeration (referred to as “All categories.”) Among Low
Globe rated funds (i.e., mutual funds not considered to be highly sustainable), as shown in the
left side of Panel B, significant p-values are found in the equity categories, fixed-income
categories, as well
__________
*Professor of Finance, Finance and General Business Department, Missouri State University,
(417) 836-5563, EdwardChang@MissouriState.edu
**Professor of Finance, Accounting and Finance Department, Texas A&M-Kingsville,
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Figure 1 Importance of Using the Expense Ratio Criteria When Selecting Funds with High and
Low GLOBE Ratings
P values

Broad Asset Class

Star Rating
Low Cost
High Cost

Analyst Rating
Low Cost
High Cost

Panel A. High GLOBE Rating
All Categories
Allocation Categories
Alternative Categories
Equity Categories
Fixed Income Categories

0.000**
0.029*
0.404
0.000**
0.042*

0.000**
0.049*
0.338
0.000**
0.391

Panel B. Low GLOBE Rating
All Categories
0.000**
Allocation Categories
0.186
Alternative Categories
0.133
Equity Categories
0.000**
Fixed Income Categories
0.005**
** and *: Significant at 1% and 5% levels of significance, respectively.

0.000**
0.306
0.502
0.000**
0.318

as the conglomeration (or “All”) categories. Differences in Morningstar ratings of high-cost
funds and low-cost funds is only significant among funds with high Globe ratings.
The significance of differences in analyst (i.e., forward-looking) ratings are shown on the right
side of Figure 1. The analyst ratings parallel Morningstar star ratings. However, the difference
between the ratings of low-cost funds fixed income and high-cost funds that are sustainable (i.e.,
Panel A), is not significant looking forward. This finding is true whether one considers fixed
income mutual funds with high Globe ratings or Low Globe ratings.
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Retirement Planning and Asset Allocation Determinants

David A. DeBoeuf*, Hongbok Lee**, and Stephen Gray***

I.

Introduction

The main objective of this article is to recommend a retirement planning structure,
starting with the calculation of a “nest egg” dollar amount needed by the start of retirement.
Using this required amount, along with the investor’s current retirement savings and an
assumed/expected monthly contribution up to the day of retirement, a newly-devised needed
return (NR) calculation is possible. This proposed percentage return that gets the investor from
today’s savings to an amount needed to retire comfortably can then be compared to investmentgrade bond yields. It is argued the NR, bond yield comparison should be one of the more
significant factors affecting an investor’s asset allocation decision, the determination of how
much should be invested in stocks, bonds and “cash4.”
By comparison, current literature typically assumes an investor’s current savings and
expected monthly contributions will earn a specified annualized return until retirement, thus
producing a forecasted retirement savings that can be compared to the nest-egg needed at
retirement. For example, if Jane has $1.2 million in savings with a retirement goal of $2 million
twelve years from now, she might feel relatively comfortable in achieving this objective with an
assumption the savings can earn 5% annually until retirement5. Ignoring additional
contributions, the $1.2 million savings increasing at a 5% rate will accumulate into $2.16 million
in twelve years, thus slightly exceeding her retirement goal.
*David A. DeBoeuf, Professor of Finance, Department of Accounting and Finance, Western
Illinois University, DA-DeBoeuf@wiu.edu
**Hongbok Lee, Professor of Finance, Department of Accounting and Finance, Western Illinois
University, h-lee@wiu.edu
***Stephen Gray, Assistant Professor of Finance, Department of Accounting and Finance,
Western Illinois University, ss-gray1@wiu.edu
4

“Cash” refers to short-term, extremely safe investments such as certificates of deposit and money market accounts.
Savings and checking accounts would also satisfy this designation. It is recommended investors keep at least a
small percentage of their allocation in short-term cash investments to take advantage of bargain investment
opportunities when they arise.
5
A commonly-employed assumption is to estimate a 4% to 7% pre-retirement annualized return, a range assumed to
be relatively conservative. Retirement calculator default rates set at Smartasset.com, Bankrate.com, AARP.com,
Marketwatch.com and Vanguard.com are respectively 4%, 7%, 6%, 5% and 5%, for example.
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The likelihood of the 5% assumed return – or any return for that matter – accurately
forecasting the future is highly dependent on the allocation percentages and expected returns for
each asset category. More specific, as the percentage of savings invested in stocks increases, the
accuracy declines because stock return variance is much greater than that of bonds and cash. It is
certainly possible Jane’s investments in the stock market produce minimal, even negative,
returns over the 12-year period.
In contrast to assuming an annualized return based on predetermined investment
percentages in stocks, bonds and cash, this article recommends the calculation of an annualized
return that gets the investor from today’s savings to their nest-egg goal. The needed return is
then compared to returns promised by relatively-safe bonds to establish an optimal allocation
strategy.
Applying the above numbers to the NR formula covered in the next section, Jane needs to
earn an annualized return of 4.35% over the next twelve years to reach her retirement goal. If
12-year U.S. treasury bonds are currently yielding 8%, she can easily and safely reach her goal
by allocating a sizable percentage of her savings in bonds.
As a counter example, a bond yield of only 1% suggests Jane should have a higher
allocation in stocks – which historically earn a greater return than bonds (with higher risk, as
well) – to reach the 4.35% NR threshold. Though there is no guarantee an increased stock
allocation will push her retirement savings beyond the $2 million goal by retirement, it is certain
that a full allocation in bonds will fall short of her retirement needs unless she contributes more
and/or she works longer.
The following section provides an in-depth discussion of the needed return calculation
and its effect on the asset allocation decision. Section III focuses on calculating the nest-egg
goal, including recommendations to categorize estimated retirement cash flows as monthly,
annual, or “lumpy” (infrequent), which are all discounted back to the day of retirement and
summed to calculate the nest-egg amount needed to live comfortably for the rest of the investor’s
life.

II.

Needed Return (NR)

Though the recommended sequence of retirement and asset allocation planning is to start
with estimating a “nest egg” dollar amount needed at retirement, this article starts with the NR
calculation given its importance to the paper and the overall allocation decision-making process.
The paper will then return to a sequencing consistent with its structural recommendations, the
calculation of an amount needed by retirement. The needed return calculation will once again be
discussed in Section III.
Rephrasing the above, this article proposes the calculation of a percentage return needed
to get an investor from their current retirement savings to an amount needed at retirement (to live
comfortably the rest of their life). The NR percentage should then be compared to yields
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promised by various low-risk bonds to aid in the asset allocation decision (i.e., the percentage of
wealth invested in stocks, bonds and cash).
Specifically, an NR percentage well above current bond yields suggests the investor
should increase the allocation in stocks in order to reach the percentage return needed to achieve
the nest egg goal. And if the NR percentage is lower than current bond yields, the investor
should be able to safely and easily reach the nest egg goal with a higher allocation in bonds
(lower allocation in stocks). Best-case scenario is an NR less than 0%, meaning the investor’s
savings and expected contributions alone will exceed the retirement goal even with earnings of
$0.
Moving straight to an example, an investor with current retirement savings of $600,000
who wants $1 million by the time he retires in ten years must earn an annualized return of 3.56%,
assuming he also plans on contributing $1,000 per month until retirement. At the time of
analysis, bond yields were earning between 8% and 10%, depending on the maturity. Because
the investor can comfortably earn well in excess of the 3.56% needed return via bond investing,
he should de-risk his investments by reducing the ownership percentage in stocks and increasing
the percentage invested in less risky bonds and cash.
If the current savings was only $300,000, however, a 9.81% NR is required to increase
the retirement wealth to $1 million in ten years, once again assuming $1,000 is added to the
retirement plan on a monthly basis. If bond yields at the time were only 2% to 3%, the investor’s
percentage allocation in stocks must be increased in order to reach the 9.81% NR goal, assuming
he does not want to extend his working years and/or reduce his nest-egg retirement needs (i.e.,
plan to live a more frugal life). Unfortunately, with stocks there is no guarantee of higher
returns, or even positive returns, but historically they have produced greater returns than bonds
over longer periods of time.
The following details the mathematics of these examples, where $X is the current
retirement savings ($600,000 and $300,000 in the above examples), $y is the monthly retirement
contributions ($1,000/month), n is the number of years until retirement (10 years) and $Z is the
amount needed at retirement ($1 million). With four of the five key factors being known,
solving for the needed return is all that remains.
In general, the future value of the lump sum savings (X), plus the future value of an
ordinary annuity ($y monthly contributions), will grow into the nest-egg amount required at
retirement (Z) if the investments earn an NR of “r,” the solved-for factor in the following
equation:
𝑟 12𝑛
(1 + 12)
−1
𝑟 12𝑛
𝑋 (1 + )
+𝑦[
]=𝑍
𝑟
12
(12)

Documented on a timeline:

0

Mo 1

Mo 2

Retire
Year n
Mo 12

Year 1
Mo 12
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…
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Saved

$y

$y

…

…

$y

$y
$Z
Goal

Note there is no closed form solution due to the high degree and the unknown variable being
located in both the numerator and denominator. A numerical solution can be obtained, however,
using Wolfram Alpha (https://www.wolframalpha.com/).

Answers demonstrating the mathematics of each example are as follows:

Ex#1: Assume: X = $600,000, y = $1,000, Z = $1,000,000, n = 10 years.
𝑟 12×10
(1 + 12)
−1
𝑟 12×10
600,000 (1 + )
+ 1,000 [
] = 1,000,000
𝑟
12
(12)
𝑟 ≈ 0.0356 (3.56% 𝑎𝑛𝑛𝑢𝑎𝑙𝑖𝑧𝑒𝑑 𝑛𝑒𝑒𝑑𝑒𝑑 𝑟𝑒𝑡𝑢𝑟𝑛).

Ex#2: Assume: X = $300,000, y = $1,000, Z = $1,000,000, n = 10 years.
300,000 (1 +

𝑟
)
12

12×10

𝑟 12×10
(1 + 12)
−1
+ 1,000 [
] = 1,000,000
𝑟
(12)

𝑟 ≈ 0.0981 (9.81%).

The same results can be obtained using a RATE function in Excel or a financial calculator. In
Excel, for Ex#1 above, use fx > Financial > RATE: Nper = 120, Pmt = -1000, Pv = -600000, Fv
= 1000000, Type = 0. Then, multiply the result by 12 to annualize the rate.
III.

Dollar-Amount Needed by Retirement

The correct handling of a “nest egg needed” calculation is simple in form, yet relatively
difficult when it comes to the estimation of cash outflows and inflows expected during
retirement. Specifically, the proper form is simply a time value of money (TVM) formula, where
net cash flows expected throughout retirement are discounted back to the initial day of
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retirement. Accurately forecasting these net cash flows and a TVM discount rate (which equates
to the investment return expected throughout retirement) is the difficult part of this process.
Inflation adjustments should also be accounted for when appropriate.
First working with a greatly simplified example, assume Bill and Mary currently spend
on average $5,000 per month. They hope to work five more years before retiring at the age of
65. Contrary to a soon-to-be recommended monthly/annual/lumpy categorization of expenses,
the couple employs a somewhat common approach by assuming retirement outflows will amount
to roughly 80% of the current expenditures6, equaling $4,000 per month at the start of retirement.
They further assume inflation will increase their forecasted costs by 2% every year. The
couple also estimates their depleting nest-egg balance will earn a relatively conservative 5%
nominal return throughout. Combined, the forecasted inflation-adjusted return (discount rate) is
2.941% annually, .2451% monthly7. Finally, to reduce the likelihood of running out of money
before death, Bill and Mary assume they will both live to the age of 100, another 35 years
beyond retirement.
Using these assumptions, Bill and Mary estimate they will need $1,048,314 by the age of
65 to cover all forecasted inflation-adjusted outflows until the age of 100, as shown in the
following equation.
Nest Egg = $4,000/month x (PV of an Annuity .002451, (35 x 12)) = $1,048,314.
Further assume the couple currently has $800,000 in retirement savings and plans to save
another $2,000 per month for the next five years. The return needed to increase their nest egg
savings to $1,048,314 is approximately 2.8%, a percentage that solves the previously-described
NR equation, as shown below.
𝑟 12×5
(1 + 12)
−1
𝑟 12×5
800,000 (1 + )
+ 2,000 [
] = 1,048,314.
𝑟
12
(12)
With a needed return of 2.8% to move them from an $800,000 nest egg to the $1,048,314
objective in five years, Bill and Mary are close to meeting their retirement goal. Moreover, with
5-year U.S. treasury yields hovering in the 6% range at the time of analysis, they decide to
increase their asset allocation in less risky bonds, thus correspondingly reducing their percentage
investment in stocks. Once again, an investor’s asset allocation in stocks/bonds/cash should be

6

This “80% Rule” assumes work-related expenditures such as commuting costs will drop to $0. Inflation-adjusted
food, clothing and entertainment costs also typically fall when individuals reach an older age. In reality, a better
method for calculating expected monthly costs during retirement is to examine current expenses, then make
adjustments based on the individual’s retirement plans. For example, if the retiree plans on an increase in fine
dining and traveling the world, forecasting higher costs during retirement may be prudent. Greater health-related
costs as one ages fall into this same higher-cost category.
7
(1 + nominal)  (1 + inflation) – 1 = (1.05)  (1.02) – 1 = .0294. And .02941  12 = .002451.
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greatly affected by how close they are to reaching their nest egg goal, as measured by comparing
the NR calculation to yields on low-risk bond investments.
Returning to the topic of forecasting retirement outflows and inflows, it was previously
implied that the 80% rule is too general and therefore not a sound strategy when tackling the
extremely important topic of retirement planning. Examining actual pre-retirement expenses is
advisable and considered highly relevant information regarding the forecasting of future
outflows, but is still insufficient. Numerous additional factors that occur as one ages must also
be considered. Increased medical expenses and reduced employment costs are two obvious
considerations. Assisted-living costs later in life, funeral expenses, and leaving an inheritance to
loved ones are additional nest-egg factors among many.
The paper’s recommended strategy is to classify forecasted cash flows into one of three
retirement categories; monthly, annual and “lumpy.” Examples of monthly expenses include
groceries, medicine, transportation costs, utilities, and entertainment. Through an examination of
past checkbook and credit card transactions, the list can be easily expanded.
This review should also be employed to forecast annual outflows, including items such as
insurance, state and federal income taxes, property taxes, vacation(s), holiday/birthday gifts,
clothing, auto/home maintenance costs, and charitable giving. Finally, lumpy (somewhat
unusual and infrequent) outflows during retirement would include an occasional vehicle
purchase, major home renovations, down payment on an assisted living residence, funeral costs
and an inheritance for your loved ones.
In addition to the above “outflow” forecasts, the retiree should account for likely
retirement inflows. This paper distinguishes between two types of inflows, voluntary and
involuntary, with the latter representing retirement distributions that are more certain in value.
These “involuntary” receipts include social security and distributions from employer defined
benefit plans, where the number of years worked and average salary are typically used to
determine the monthly retirement distribution. The projected monthly after-tax receipts from
social security and the defined benefit plan will lower the dollar-amount needed every month of
retirement and therefore reduce the overall nest egg amount needed at the start of retirement.
“Voluntary” inflows include an employer-sponsored defined contribution plan, individual
retirement accounts (i.e., regular and Roth IRAs), and regular/taxable investment accounts.
During years of employment, contributions to these accounts are completely voluntary, as
compared to social security and the defined benefit plans where employment automatically leads
to future retirement distributions. Unlike the handling of the involuntary cash flows, this paper
situates the voluntary contributions in the current and projected savings part of the needed return
calculation. For example, Bill and Mary’s $800,000 savings, with plans to save another $2,000
per month, represent their voluntary accounts. The simplified example using the 80% rule
implicitly includes the involuntary inflows in their $1,048,314 nest egg needed calculation.
More specific, the expected after-tax inflows from social security and their defined benefit
pension plan (if they are fortunate enough to have one) reduce the amount of money needed
every month to pay for expenditures.
The investor’s voluntary contributions while employed are assumed to earn a return to
hopefully reach or exceed the nest egg goal at retirement. The rate that increases the summed
voluntary contributions and earnings on these contributions to an amount equal to the nest-egg
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goal is the proposed NR calculation, one that can then be compared to current bond yields to aid
in the asset allocation decision.
The nest egg amount needed at retirement will also be affected by taxes owed on most if
not all voluntary 401(k), 403(b), IRA and regular/taxable account distributions during retirement.
Estimated taxes on these “voluntary” distributions will therefore increase the nest egg needed at
retirement. Taxation pertaining to the “involuntary” distributions is accounted for via an aftertax adjustment of the expected receipts (within the nest-egg calculation), as demonstrated in the
following example.
Focusing on the taxing of voluntary inflows during retirement and its increasing of the
nest egg needed at retirement, estimating an accurate level of taxation is extremely difficult
because they are strongly dependent on the retiree’s distribution strategy, which may not be clear
until retirement actually occurs. For example, if the retiree elects to cover the majority of earlyyear retirement expenses with Roth IRA distributions, then the effective tax rate is 0% in these
initial years given the retirement plan is tax free. The same goes for the taxable account if
distributions are made from the selling of assets at values equal to or below the prices paid for
those assets, where no capital gains exist. By comparison, if all the voluntary distributions are
coming from the retiree’s 401(k) plan, the distributions will be taxed at the investor’s marginal
tax rate.
Given the complexity of the above analysis, and because the main focus of this paper is
on the needed return calculation’s effect on asset allocation, a deeper examination of the
monthly/annual/lumpy forecasts, as well as the voluntary plan’s distribution strategies to reduce
overall taxes, will be addressed in future research. Nevertheless, a more-detailed example is now
provided.
Based on Molly’s examination of current expenditures (groceries, medicine, utilities,
entertainment, gifts, insurance, etc.,), she forecasts average outflows of $3,000 per month and
$5,000 per year during retirement, which is expected to start at the age of 65 (in 15 years).
Based on the strategized timing of “voluntary” retirement distributions and a projected marginal
tax rate of 20% throughout, Molly expects to pay an average of $15,000 in taxes every year of
retirement.
In addition, Molly (via the sss.gov calculator) forecasts $2,500/month in social security
benefits. These receipts are assumed to be taxed at the 20% marginal tax rate, thus reducing the
inflows to $2,000 per month ($2,500 x (1 – .20)).
Molly also plans on moving to a retirement home when she turns 75, which will cost her
a one-time (lumpy) charge of $250,000. Fees of $1,500 per month will be assessed thereafter.
At that time, she expects to sell her house for $150,000, thus offsetting a large chunk of the
retirement home’s up-front costs.
One last consideration is leaving a legacy of $500,000 to her children. For this future
outflow, she is using the age of 80 as an outflow (deceased) date, meaning this part of the TVM
calculation will assume a time period of 15 years into retirement. There is no tax adjustment on
this outflow given her assets should be inherited by her children tax free.
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To be extremely conservative, she applies a relatively-low 2% annualized adjusted-forinflation return on her retirement investments. As another conservative assumption, Molly wants
to have enough savings to live until 100 years of age. By comparison, if she had budgeted based
on living to 90, what would Molly do if she actually lives beyond that age?

Overall, the nest egg needed at retirement will equal:

$3,000/month expense x (PVA 2%  12, 35 x 12)
+ $5,000/year expense x (PVA 2%, 35)
+ $15,000/year in taxes x (PVA 2%, 35)
– $2,000/month after-tax Social Security x (PVA 2%  12, 35 x 12)
+ $250,000 Retirement Home Down Payment x (PV 2%, 10)
– $150,000 Residence Sale x (PV 2%, 10)
+ $1,500/month fee x (PVA 2%  12, 25 x 12) x (PV 2%  12, 10 x 12)
+ $500,000 Inheritance x (PV 2%, 15)

= $905,625 + $124,993 + $374,979 – $603,750 + $208,087 – $123,052 + $289,793 + $371,507
= $1,545,182 Nest Egg Needed.

Note that the $1,500/month retirement home fee is handled in two steps. First, calculating the
present value of the $1,500 monthly retirement home fees expected to occur from the age of 75
to 100. The present value (at the age of 75) of this equates to $353,895, which must then be
brought back another 10 years to the day of retirement to calculate the $289,793 amount needed
at retirement to cover these future monthly expenditures.
Continuing with the example, Molly is currently 50 years of age and has saved $200,000
combined in her “voluntary” Roth IRA, 401(k) and regular/taxable brokerage accounts. Her goal
is to save an extra $1,500 per month for the next 15 years leading up to retirement. Given this
data and the $1,536,242 nest egg goal, Molly’s needed return is approximately 10.2%, calculated
as a solution to the following NR formula:
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𝑟 12×15
(1 + 12)
−1
𝑟 12×15
200,000 (1 + )
+ 1,500 [
] = $1,545,182.
𝑟
12
(12)

With 15-year U.S. Treasury bonds only yielding 3%, Molly’s 10.2% needed return will
be difficult to reach without taking extra portfolio risk by allocating a very large percentage of
her retirement investments in the stock market. A 10.2% average stock market return over a 15year period is certainly possible, but Molly may want to examine possible adjustments to reduce
her significant reliance on stock investments. For example, she can attempt to save more each
month while working. Working longer and reducing retirement expenses are the other
alternatives to reduce the needed return percentage, which in turn should reduce her reliance on
stock market investing.

IV.

Conclusions

Asset allocation focuses on the percentage of stocks, bonds and “cash” an investor should own
when saving for significant financial goals such as retirement. Of the several factors affecting
the allocation decision, “nest egg proximity” is near the top of importance. For retirement, this
factor examines how much one has currently saved (including expectations of future
contributions) relative to the amount needed at retirement (the “nest egg”). A common practice
is to make an educated guess of the percentage return the current savings will earn until
retirement and see if the savings, contributions and earnings exceed the retirement goal. The
assumed return is highly subjective and increasingly inaccurate as the assumed allocation in
stocks increases. As a replacement, this paper proposes a needed return (%) calculation that
must be earned to turn the savings into the nest egg goal. The NR result should then be
compared to current bond yields and used as one of the more important factors affecting the asset
allocation decision. For example, if the investor needs to earn 2% to reach the retirement goal
while bonds are yielding 7%, the allocation should weigh heavily on bonds, a much safer
investment than stocks. The paper also outlines several areas of improvement regarding the
calculation of the retiree’s nest egg goal. Summing the present values of monthly, yearly and
“lumpy” (infrequent) retirement cash flow forecasts is recommended. Also noteworthy is the
suggested classification of retirement plans into voluntary and involuntary programs. The
former grouping includes defined contribution plans, individual retirement plans, and
regular/taxable investment accounts, all of which are voluntary, meaning the saver can bypass
investing in these accounts if they choose. Involuntary retirement savings plans include social
security and defined benefit retirement plans, where employment is the only determinant of
receiving money while retired.
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THE SHAREHOLDER VALUE OF OPEN SOURCE SOFTWARE

Jean-Baptiste Lemaire* and K. Matthew Wong**

Innovation can be defined as an intellectual process of creation which adds something new,
useful and inventive to the current state of the art. Novelty, utility and inventiveness (or nonobviousness) are three of the five conditions of patentability as defined by the World Intellectual
Property Organization (WIPO 2004). Patents are deeds of property, granting innovators
intellectual property rights, among which an exclusivity right on the commercial use of their
invention.

This exclusivity is often considered a legal incentive to innovate. Even there are some
differences between legal systems in the implementation of patents as a legal tool, this principle
of exclusivity is applied worldwide. The idea is to let innovators benefit from their innovations
without the constraints of competition, for a defined duration.

Alongside this model, a new paradigm has emerged in the past decades: openness. This is
particularly prevalent in the software industry -- open-source licensing allows anyone to access
the source code.

With OSS, creators waive their commercial rights on their innovations and accept that even their
competitors can use it. At first glance, helping competitors this way seems illogical, especially
when the creator is a for-profit company – which is trying to maximize shareholder value.
However, the development of such a practice seems to indicate that this new model brings
positive externalities to companies. These externalities have already been analyzed in the light of
innovation and at the scale of the community.

One could argue that open-source licensing allows collaborative development, which can be
more efficient and allow the inventor to develop projects on a larger scale than what is possible
individually. This seems to indicate a bigger output for the community. However, from the selfcentered point of view of the company, joint-ventures are already a business solution to develop
large-scale projects. The purpose of this research is to assess how open innovation strategies,
especially OSS, create value for the company and its shareholders.
_______________________
Jean-Baptiste Lemaire*, IESEG, Lille, France; jeanbaptiste.lemaire@ieseg.fr
K. Matthew Wong**, Professor of Finance, Tobin College of Business, St. John’s University,
NY, (718) 990-7359; wongk@stjohns.edu
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This intellectual property issue seems sparsely documented in the financial literature.
Traditionally, the literature focus on the effects of tangible assets on profits and for some,
tangible assets are even the only assets to hold value. However, patents are now serving as
collateral in loans, showing the confidence of financial institutions in the value of IP, even if the
complexity to appraise the market value of patents generate higher transaction costs.

The finance literature has recently established a positive correlation between patent registrations
and financial performance. Some researchers even showed that patents are a source of financial
information that is assimilated by investors on the market. To the best of our knowledge, this is
the first study examining the contribution of OSS to shareholder’s return. We aim to demonstrate
whether the information about OSS is processed by investors – i.e. whether the release of a
software in open-source can be linked to shareholder value changes.
This study focus on the constituents of the S&P 500 index. Only OSS released between 2009 and
2019 are considered. This period excludes the financial recession of 2008 which could have
created a lot of disturbances in financial return modelization due to the high volatility of the
equity market at that time.
This study also limits its scope as follows:
•

Excluding companies whose business model is exclusively or mainly focused on OSS.

•

Excluding companies which are not listed in the S&P 500 index. Private companies are
excluded as their financial information is not accessible.

•

Excluding companies that contribute to OSS project, they do not initiate or own themselves.
It is actually common, and in the intrinsic spirit of the open-source community, to use and
then contribute to others’ projects.

•

This study’s dataset is being constructed based on Github – the most commonly adopted
website to host open-source projects – projects hosted on other platforms or self-hosted will
be ignored.

With the above restrictions, 15811 projects were extracted initially. From this raw list, we apply
the following three filters and was left with 522 events:
1.

Popular OSS. 2621/15811 projects
Only OSS having more than 100 "stars" were selected. As a result, only 2621 projects were
left. The aim is to remove insignificant projects.

2.

Non-overlapping events. 607/2621 projects
For each event of a company, if there were other OSS releases during the buffer window or
event window, the event was removed from the analysis. In addition, if more than one OSS
131

2020 Academy of Finance Refereed Proceedings

was released for a given company on the same day, they were all gathered as one event.
This filter reduced substantially the size of the event sample to 607 OSS projects, in 580
events.
3.

Financial data availability. 522/580 events
Finally, we need enough financial data to cover the event study windows. For example, if
the IPO date of a security overlaps the estimation window, we removed this event from the
analysis. This last step removed 58 events and left 522 events for us to analyze.

The event study analysis conducted on 522 OSS releases, from 47 S&P 500 companies, shows
that, generally, we can capture a small but significantly positive impact from these events on
stock returns. This impact appears on the day of the OSS release and remains stable for a short
period (up to 6 trading days). Moreover, for each type of impact – positive or negative – taken
separately, we can see that positive impacts are more persistent during the post-event window [1,
10] while negative ones fade rapidly.
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Abstract
This paper discusses the benefits of Cryptocurrencies and their impacts on global economies,
and how Cryptocurrencies are growing as a potential successor to legacy fiat. This paper will also specify
the ways in which cryptocurrencies, Bitcoin, in particular, has not only been beneficial to early-bird
investors, but how the use of this new digital currency has been able to aid large numbers of people in
struggling economies as a form of payment during times of inflation, the digital currency’s use as a costeffective way of transacting remittance payments across borders, and how Cryptocurrency’s developing
Blockchain technology allows for the safe transmission of user transactions on a network are supporting
factors in encrypted currencies evolving as a successor currency to regular money will be disserted.
Keywords: cryptocurrency, bitcoin, blockchain, money, currency, digital currency, remittances,
ethereum

Introduction
The use of cryptocurrencies as a primary security for monetary exchanges and payment
transactions has become a widely spread process across global markets. Cryptocurrencies have also
been the world’s leading financial asset, in comparison to other financial equities on the market
(Grabowski, 2019). As of July 2019, there are over 2300 cryptocurrencies being traded, with a total
market capitalization of $349 billion, with top cryptocurrencies such as Bitcoin, Bitcoin Cash and
Ethereum expressing approximately 85% of total market value (Bagshaw,
2019). Although cryptocurrency’s appeal has been based on the ability for investors to earn capital gains
from trading cryptocurrencies; more significant uses of cryptocurrencies have been remittances and the
global trading and exchange of cryptocurrencies between peers and merchants as an alternative
solution for survival within countries with failing economies and hyperinflation (Di Salvo, 2019).
Zimbabwe's cash shortage in 2017, for instance, resulted in a high demand of Bitcoin for the purpose of
buying goods and personal necessities; while increasing Bitcoins’ trading price to nearly $10,000 on the
Zimbabwean crypto exchange alone (Karombo, et al., 2017). This factor indicates a high demand for
digital money. Cryptocurrency technology has indeed been significant in earning gains for investors;
however, cryptocurrencies and their underlying blockchain technology has also been impactful in being
a secure, rapid and low-cost resource for the exchange of money amongst peers globally. Equally,
cryptocurrencies and blockchains have shown potential in playing an important role in building global
economic growth for financially disadvantaged populations.
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Literature Review
DeVries (2016) provided his interpretation of what the strengths, weaknesses, opportunities,
and threats were for Bitcoin’s ability to become the main factor in helping to change current economic
standards. DeVries asserts that one of the main strengths of Bitcoin is that there will only be a maximum
number of Bitcoins generated in the market. Having a total of 21 million Bitcoin ever existing in
circulation, with diminishing returns every four years, the paper affirms that Bitcoin is unlikely to
become inflated from an overabundance of the currency. The study also makes note that Bitcoin and
other cryptocurrencies are protected from normal inflation that impacts regular fiat, therefore,
cryptocurrencies are overall a safe haven for investors to protect their financial assets from national
inflated currencies.
More importantly, DeVries (2016) highlights the major impact Bitcoin has had in aiding as a
source of currency for people living in South American countries such as Argentina experiencing
hyperinflation. Additionally, he makes note that Bitcoin was the best performing currency of 2015. On
the other hand, the greatest weaknesses of Bitcoin was Bitcoins network inability to handle high volume
transactions, its public ledger in which every user can see each other's transactions on the network, the
potential for Bitcoin and other cryptocurrencies to be used for criminal activity such as the case with Silk
Road (dark web scandal), and more importantly, a blockchains unreliable security system and its
susceptibility to being hacked. One of Bitcoin’s greatest opportunities, DeVries (2016) points out, is its
potential of becoming a commodity like gold; in which gold has established itself as being a trusted
resource against economic calamities.
DeVries also states that lack of investor trust is the greatest threat to Bitcoin. The author insists
that if Bitcoin can continue to be a valid place of refuge from currency inflation, then it can eventually
become a validated and trusted source for mainstream investors; which can ultimately increase its value
and investor’s trust (DeVries, 2016). At the time of that study, the author believed that since
cryptocurrencies had not been generally governed by any laws and due to its high-value fluctuations,
investors had limited reasons to trust Bitcoin or any other cryptocurrency as a reliable asset. Overall, the
study by De Vries (2016) concluded that although Cryptocurrencies were still in the early stage of
development, Bitcoin and other cryptocurrencies were an innovative technology that could help solve
current economic problems such as cryptocurrencies ability to assist as a major solution for failing
currencies. The author also believed that further research should be conducted on the effects that
Bitcoin and other cryptocurrencies are having on current fiat, and how the adaptation of a national
cryptocurrency performs in comparison to legacy currencies in order to uncover cryptocurrencies true
impact on solving old economic problems.
Lane, Leiding and Norta (2019) highlighted activities geared toward financial inclusion for
economically impaired and unbanked populations, as well as people living in struggling economies. The
paper’s focus was surrounded on the use of financial inclusion technology such as cryptocurrencies and
blockchain technology to solve financial disparities existing in poor communities. In particular, the study
proposed that a blockchain-based software termed Everex could work to alleviate financial disparities
by offering low-cost cross-border remittances using cryptocash or cryptocurrencies. The software also
proposed to offer an option for individuals to build their credit reputations in order to gain access to
micro lending for the opportunity to create individual wealth by starting small business ventures.
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Hileman and Rauchs (2017) presented a technical and global benchmark study of how
cryptocurrencies were being used, stored, transacted, and mined. Their study pooled data from 100
different cryptocurrency companies and surveyed over 30 miners of cryptocurrencies from 38 different
countries using a web-based questionnaire methodology. Their study divided up the cryptocurrency
industry into four main sectors including- cryptocurrency exchanges: enabling users to buy or sell
cryptocurrencies, digital wallets: software programs used to store, send, and receive cryptocurrencies
by managing public and private keys, payments: identifiable payment companies that process
cryptocurrency payments, and cryptocurrency mining: the process of verifying cryptocurrency
transactions on a blockchain network. Their research also included regulations and compliance practices
surrounding each sector. The study also highlighted that at the time of the study Europe operated the
greatest number of cryptocurrency exchanges, followed by Asia- Pacific. Additionally, the study reported
the USD as being the most widely supported national currency and Bitcoin being the most supported
cryptocurrency throughout the exchange industry. Moreover, results from digital wallets revealed that
systematic wallet operations ranged from being open-sourced projects that are run by independent
volunteer software developers to larger venture capital sponsored corporations. Importantly, Hileman
and Rauch’s (2017) study showed that the number of active digital wallet users as of 2017 had gradually
increased since previous year’s activity and that the majority of wallet providers were based in North
America and Europe; in which a significant number of wallet providers did not store user funds on their
network and allowed users complete control of their funds.
The payment sector of the study included a sample of 48 cryptocurrency payment companies
from 27 countries in which the U.S. and UK were the leading countries hosting cryptocurrency
companies, followed by South Korea. The study also indicates that the cryptocurrency payment sector
consists of providing four major services including money transfer services for remittances and
processing payment transactions between consumers and merchants. Subsequently, Hileman and
Rauchs (2017) study brings to focus how mining has grown from a small and exclusive hobby for Bitcoin
enthusiasts and early adopters of the technology into a competitive and highly profitable industry.
However, because of the increase in cryptocurrency transactions, the authors point out the relationship
between the need for more computation power to validate transactions and the increase in costs and
energy that is required to operate high volume systems.

Cryptocurrency and Bitcoin
A term used interchangeably, digital currencies, encrypted currency or mostly referred to,
cryptocurrency, has established itself as a secure digital asset that enables investors to make exchanges
on the asset on an encrypted server known as the ‘blockchain’ or blockchain technology. The most
known and widely used cryptocurrency is Bitcoin. Created in 2008 by developer Satoshi Nakamoto,
Satoshi’s white paper entitled ‘Bitcoin: A Peer to Peer Electronic Cash System’ (2008), outlined his
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original vision and design of Bitcoin whose purpose was to function as a consensus network that would
enable a new payment system and new form of digital money that could be operated and exchanged
from person to person without involvement from banks or government. Specifically, Satoshi believed
that e-commerce had become too reliant on financial institutions performing as trusted third parties for
operations such as confirming and processing electronic payments and reversing fraudulent charges. He
also believed that the cost of mediating disputes increased transaction costs for consumers and that this
step was a weakness of the trust model; therefore, he saw a need to create a solution to eliminate this
weakness with intentions of completely removing the need for outside parties to approve payment
transactions. Hench, Satoshi proposed that a payment system that would allow for the exchange of
electronic payments between two willing parties using cryptographic verification was needed instead of
solely relying on a financial institution's trust-based system or outside third-party verifications
(Nakamoto, 2008).
Consequently, Bitcoin is the first encrypted and decentralized peer-to-peer payment network
that uses an underlying technology termed ‘Blockchain’, in which the system's logistics is designed to
secure its network against hacking and to protect users from fraudulent transactions. Further, activity is
strictly enacted between users on the network through buying, selling, trading, and sending and
receiving payments instantly on an exchange without third party approval. The process of
decentralization can be defined as the act of removing control from one centralized party such as a
financial institution and grants transaction authorization to multiple parties throughout a blockchain
network.
In like manner, peer-to-peer activity on the blockchain is considered the exchange or sharing of
information, data, or assets between participants without the involvement of any central authority
(Frankenfield, 2018). In unison with Satoshi’s design, users are able to send payments directly to one
another without the need of authorization from an outside source, instead, the system is dependent on
encrypted technology and peer-to-peer communication for transaction verification with the benefit of
being able to have instant access to financial resources without restrictions on the amount of cash that
users of the system can withdraw.
Transactions are maintained by active members known as miners who are the record keepers of
each transaction that takes place on a blockchain. Their work helps to validate each transaction on a
network before it is entered into a ledger or connected to a blockchain. This method is designed to
prevent double spending of a cryptocurrency and to prevent hackers from creating invalid transactions
that do not exist. Investors of cryptocurrencies can buy, sell, and trade cryptocurrencies throughout
crypto exchanges, like the normal method of trading regular securities on an exchange. A
cryptocurrency exchange; however, also enables investors to send money internationally or cross
borders most times without needing bank account access.
Most exchanges not only eliminate excessive transaction fees, but they also offer unbanked
populations a place to receive employer funded direct deposits with the option to convert fiat into
Bitcoin for spending, sending, or receiving the Bitcoin cryptocurrency (Bitpay, 2019). Bitpay, for
instance, is a payment processing center for Bitcoin that also acts as a Bitcoin exchange. The company
acts as a storehouse for Bitcoin where investors can send and receive Bitcoin on the Bitpay platform.
Users then have the option to make purchases using Bitcoin through the app or by converting their
Bitcoin into cash, transferring their cash into a prepaid Visa card offered by Bitpay, and then using their
prepaid Visa to make purchases online or instore. Notably, encrypted currencies in general have been
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cited as one of the financial industry’s most disruptive technologies to enter the market, challenging the
long standing and unchanged financial payment systems currently in place (De Vries, 2016).
Even more, with the creation of cryptocurrencies, this new technology has paved the way for
new, innovative financial industry sectors. Online cryptocurrency exchanges were created as a place
where investors can trade cryptocurrencies, for instance, Coinbase. Likewise, digital wallets were
created as the source for making purchases using cryptocurrencies as well as a place to store acquired
cryptocurrencies. Payment sectors on the other hand are payment processing companies like Bitpay, for
instance, that help merchants accept bitcoin payments from customers with emphasized protection
against price volatility or risk for acceptance. To emphasize, figure 1 highlights how the company has
evolved increasingly in merchant partnerships, and the increasing number of transaction processes since
its launch in 2011, including the company’s processing of over $1 billion of Bitcoin annually in 2017,
indicating a growing merchant acceptance of bitcoin as payment (Bitpay.com).

Figure 1: Bitpay Transaction Timeline (Source: Bitpay.com)

Lastly, mining is the sector in control of the global ledger that keeps track of the transactions on
the blockchain. Miners of a blockchain provide the computing power needed to secure and operate a
blockchain network. Notably, the process of mining is carried out by miners computing complex
computations aiding to making sure that only valid transactions are added to a block. Once each block is
validated, it is then added to the blockchain; in which the creation of whole blockchains is intended to
make it more difficult for hackers to attack a blockchain system. For every validated block added by a
miner to the blockchain they are rewarded with cryptocurrencies.
A growing interest in mining has made the process more competitive and more expensive since
more computing power is needed to validate the increased number of Bitcoin transactions. Important to
mention, cryptocurrency technology has created global entrepreneurial opportunities for workers
needed in mining, mining hardware manufacturing, cloud mining services, and hosts of remote services
like companies that house commercial mining equipment
(Hileman & Rauchs, 2017). To this point, despite Satoshi’s vision of pure decentralization, Bitcoin mining
pools have emerged to cut costs; ultimately growing closer toward centralizing blockchain mining.
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Geographically, nearly all mining pools are in China with a smaller portion located in the U.S., in which as
of 2016, miners have earned over $2 billion in cumulative mining revenues, including rewards for
creating blocks (Hileman & Rauchs, 2017).
Moreover, with Bitcoin being the most widely used digital asset on the network, sourced from
Blockchain.com, figure 2 shows the average Bitcoin transactions per day from 2009 to 2019. The lowest
daily transactions show below 50,000 and peak daily transactions show just below 500,000 Bitcoin
transactions per day (Blockchain.com, 2019), indicating a growing acceptance of Bitcoin as currency
since its inception in 2009. Conversely, just as regular fiat, there is a limited amount of encrypted
currencies that will ever be generated on the system which aims to prevent oversaturation (DeVries,
2016). This method is also intended to protect the value of cryptocurrencies, ensuring its long-term
demand.

Figure 2: Confirmed Daily Transactions from 2009-2019 Source: (Blockchain.com)

Globally, cryptocurrencies have been a main source for transferable payments for many users in
wavering economies such as Argentina and Venezuela during recent financial calamities across both
countries (Izzi, 2018). Figure 2.1 reveals the surge in Venezuelan Bitcoin from nearly zero to over
200,000 USD from 2016-2018, and how its usage increased as inflation increased in 2018
(Cryptonomist.com).
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Figure 2.1: Surge in Bitcoin in Venezuela from 2016 to 2019 Source: (Cryptonomist.com)

Consequently, the purpose of this paper is to elaborate on the global impacts of
cryptocurrencies and its network on struggling economies, and to dissert that encrypted currencies are
paving the way as a successor currency to regular fiat because of their evolving security platform for
rapid payment processing, their minimization of remittance fees during cross border transactions, and
because they offer potential for global economic growth within countries who are at an economic
disadvantage.

Analysis of Cryptocurrencies and Blockchain in Global Economies
Cryptocurrency technology has been a significant factor in investor earnings; however,
cryptocurrencies and their underlying blockchain technology has also been impactful in being a secure,
rapid and low-cost resource for the exchange of money amongst peers globally.
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Throughout my research on cryptocurrencies and blockchain technology, I have found that both
technologies are still novelty innovations in which many investors were able to latch on early enough to
earn profitable gains by trading cryptocurrencies on an exchange. To elaborate, Umoh (2018), reported
how an investor at the age of 12 years old used $1,000 to buy his first Bitcoin and how by the age of 18
he owned 401 Bitcoins, totaling $3.4 million at a rate of $8,512 per coin (as reported in 2018). I have
also discovered that there are still many skeptics, mainly because of cryptocurrency's high volatility and,
in some cases, blockchains unreliable security features. On the other hand, my analysis has also
revealed that Cryptocurrencies and blockchains have the potential to play an impactful role in building
global economic growth and providing financial inclusion for unbanked and economically impaired
populations. For instance, cryptocurrencies and blockchain technology has been a reliable primary
source for transferring currencies and payment processing globally during times of emergencies in
countries experiencing financial and economic crises. Venezuela’s hyperinflation crisis would be an
example of this mention. To this regard, this papers’ focus is not so much concentrated on the
opportunities that Cryptocurrencies provide active investors, instead, discussion is centered on the
benefits that Cryptocurrencies and blockchain technology provide in growing struggling economies
globally.

Benefits of Cryptocurrencies Encrypted Security Systems
Research shows that majority of cryptocurrency exchanges secure their systems by rendering
services from external security providers that include outside code reviewers, multisignature digital
wallets and two-factor authentication (2FA) service providers, which assist in providing user security
while accessing an exchange (Hileman & Rauchs, 2017). More importantly, blockchain technology serves
as the main foundation for securing encrypted currencies on its network. Transactions completed on the
network are verified through mining activities such as Proof of Work, Proof of Stake, and Proof of
Activity, which are activities enacted by miners of a blockchain network that authenticates transactions
before being added to a blockchain. Critics of the system may argue that the blockchain platform is no
different than third party banking verification; however, the evolving and semi-decentralization of the
systematic power responsible for maintaining blockchains is what ultimately provides a networks’
stability, in comparison to centralized systems, which are more vulnerable to cyber security risks. The
1994 Citibank security breach where a total of $400,000 was stolen from customers’ accounts through
“virtual theft” by hackers’ ability to break into Citibank’s centralized information database (FBI, 2014)
serves as a good example of the risks associated with centralized information systems. With blockchains,
any attempted cyber-attack would have to break through many channels before actually being able to
breach a network (Plansky, O’Donnell, Richards, 2016).
Granted, the 2019 $40 million bitcoin security breach of one of China’s largest cryptocurrency
exchanges, Binance, reveals that blockchain technology’s assurance of greater security against attack is
no greater than a regular banks centralized security system; however, just as with any new technology,
there is no true, absolute system. Equally, the breach was mainly attributed not solely to the failure of
Binances security features, but part of the hacking scheme was able to be carried out through various
techniques including not only viruses, but part of the scheme involved hackers phishing customers for
their private information and using their information to complete the heist (Binance, 2019).
Correspondingly, Binance was able to cover users for their losses out of the company’s Secure Asset
Fund for Users.
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Notably, figure 3 highlights Hileman and Rauchs (2017) cryptocurrency benchmark study which
reports that although majority of exchanges offer the two-factor authentication option for customer
login and fund withdraws; there were only seventy-five percent of customers that actually activated the
2FA login feature, only fifty-one percent of customers activated the feature for trading, and only
seventy-seven percent of customers activated the feature for withdrawals.

Figure 3: Customer Optional 2 Factor Authentication Source: (Global Cryptocurrency Benchmark Study,
Hileman & Rauchs, 2017)

Overall, as with any innovation, blockchain technology is an evolving technology that is
still in phases of development and attempting to build users' trust. In fact, a 2018
PricewaterhouseCoppers survey of 600 business executives reveals that although 84% of participants
indicated that their company was involved with blockchain in some way, 45% of participants believed
that lack of trust could delay full adoption of the technology (PWC, 2018). Equal to this point, an IBM
(2017) blog post makes note that not all blockchains are created equal. The company points out that
there are two different blockchain systems: public systems where anyone on the network has access to
information on that network and private systems in which only trusted parties on the network will have
access to information on that network. The post also notes that private blockchain systems might
provide greater security from outside hacking than public systems (Miles, 2017). Additionally, the blog
insists that a blockchains’ network is only as good as its infrastructure; therefore, a company (crypto
exchanges in this case) should engage in preventative activities such as denying unauthorized attempts
to change data within a network and to protect the information on its network by safeguarding
encrypted keys so that they are not misappropriated (Miles, 2017). Therefore, the best options for
assurance of a secure network is through private networks and firmly safeguarding encrypted keys.
Conversely, users operating on exchanges also have a responsibility to protect their own data and to be
more suspicious of ambiguous activity being communicated to them.
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Remittance Through Cryptocurrency and Blockchain Technology
The World Bank Organization estimates that there are over 250 million international migrants
around the world (WBO). When people migrate, some usually do so by themselves, leaving behind
family, in search of better job opportunities and better income to support their families left behind in
what are usually poor or developing countries. Most times the money in which the individual receives
from their new job is usually sent back home to their family as a remittance to help support them
financially, which can be described as a foreign worker sending money to someone in their home
country. A Pew Research review acknowledges that in 2017 there were over $148 billion in remittances
sent from the United States into other countries, and incoming remittances from other countries into
the U.S. were over $6.6 billion (Pew Research, 2019).
Most remittance transactions are usually done through a wire transfer or sent through online
money transfer services such as PayPal or MoneyGram (online). Although online transfers offer a faster
option to sending and receiving funds, if neither the sender nor receiver has access to a bank account,
they would not be able to use this option, moreover, transaction fees can range anywhere between 1%
to 3.9% (for more reliable remittance sources).
Likewise, wired cross-border transactions can sometimes take days for a deposit to process. A
recent whitepaper by Lane, Leiding, and Norta (2017), makes note of the burden in transferring money
across international borders, which can be costly. More importantly, the more currency that is spent on
remittance transactions, ultimately lessens the buying power for the receiver in the event they are
required to pay a fee to receive their funds. Furthermore, the existence of restrictive government
regulations and the extensive amount of paperwork needed to document transfers bares legacy crossborder transaction processes as being not only inconvenient, but expensive and time-consuming. To
emphasize, remittance fees in parts of Africa can be as high as 20% for a single transaction. The World
Bank reports that the average global costs of sending remittances in 2019 anchored at around 7% per
transaction solely for the first quarter of the year (World Bank, 2019). Specifically, figure 4 highlights a
small sample study conducted by Clovr (2018), revealing that participants of their study reported
sending cross border funds an average of five times a year while paying average fees of about $114 per
transaction (Clovr, 2019); hence, adding up to almost $600 in transaction fees for one year.
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Figure 4: Average Fees for Sending Money Abroad: Legacy Systems Source: (Clovr.com and World Bank
Organization)

Encrypted currencies, on the other hand, allow peer to peer sending and receiving of unlimited
amounts of funds, anywhere around the world, day and night, and at little to no cost to the sender or
receiver. Unlike standard remittance processing methods, users can send and receive money globally
using a cryptocurrency exchange which allows encrypted money to be converted into real and local
cash; and depending on the exchange, transaction fees are low. Coinbase, for example, is a
cryptocurrency exchange that offers peer to peer transactions using XRP or USDC encrypted coins,
which are backed by the blockchain for security. Equally, Coinbase makes note of the difference
between bank transfers and transfers on their network. The company makes clear that the average
amount of time that it takes for a bank transfer of funds is about 1-2 business days, fees charged
average $30 per transaction, and some banks limit the amount of money that can be transferred
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(Coinbase). The average amount of time that it takes to send money through XRP or USDC currencies
take on average 3 to 17 seconds and the amount of money that can be transferred is unlimited. Users
are only charged fees if funds are being transmitted to users outside of the Coinbase network, which can
cost less than $1.

Global Economic Growth Through Encrypted Technology
There are a number of reasons for wealth inequalities between nations such as climate change
and conflict; however, a few other primary concerns surrounding the wealth gap is the lack of education
among adults in poor countries, the lack of jobs available to earn income, and the lack of access to
resources to fund projects that can create jobs for community members. It is estimated that by the year
2030 the richest one percent of the world's population will own twothirds of all the world's wealth
(House of Commons, 2018). Financial analysts proposes that the wealth disparity is a result of income
inequality caused by limited amount of jobs available for the labor force, higher rates of saving
opportunities among the wealth, and the amount of financial assets that wealthy people are able to
accumulate such as real estate and other securities such as stock and more recently, Cryptocurrencies
(Savage, 2018).
Funding for education or small business startups is more accessible for people in wealth
developed nations like the United States than it is to access these resources in economically
disadvantaged countries such as developing parts of Africa, India, and China. To emphasize, the
likelihood of someone in the U.S. being granted loans for education or a small business loan to start a
company that will create jobs within their community is mostly based on a person’s credit worthiness,
but the option for them to access financial resources to create wealth opportunities are greater in the
U.S. than they are for people in countries with less monetary resources available. Specifically, Norris,
Kochhar, Suphapiphat, et. al research (2015) points out that access to credit and financing opportunities
in advanced economies is easier than it is in developing economies.
Cryptocurrencies and blockchain technology are resources that could help to bridge the wealth
disparity gap between impaired economies and developed nations. Microloans are a good resource for
small business lending across nations, but interest rates are based on credit, and interest rates range
from as low as 6 percent up to 31 percent based on a persons’ credit reputation. Credit does not
necessarily exclude a person from borrowing; however, having to obtain loans with high interest rates
because of lack of credit history limits a persons’ ability to have stable economic growth because of their
requirement to pay back not only the money borrowed to start their business, but their requirement to
pay back the high interest rate as well.
The issue of credit reputation for most people in growing economies is that most people have
limited to no access to banking systems that could assist in building their credit history. Despite the
mass positioning of legacy banking systems, findings by the World Bank
Organization shows that globally, as of 2017, there are over one billion adults without a banking account
(or commonly categorized as an unbanked population) through neither financial institutions nor mobile
banking systems (WBO, 2017). More highly developed economies such as the United States tends to
have higher income levels, thus have higher levels of banking account ownership. Although India,
Pakistan, and Indonesia share a considerable amount of the one billion unbanked population, the World
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Bank Organization’s findings (figure 5) also indicates that China holds the largest share of the unbanked
population (WorldBank.Org).

Figure 5: Unbanked Adults Ranked by Country Source: (WorldBank.Org)

Explicitly, the World Banks findings (figure 5.1) also reveal that globally, women are the most
overrepresented population among the unbanked population. The total number of unbanked women is
close to 980 million, which is more than half of the entire global unbanked population (WorldBank.Org).
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Figure 5.1: Unbanked Adults (Female to Male) Source: (WorldBank.Org)

Even in countries where account ownership has increased, women still only represent a small
number of people with banking access. For instance, in Kenya, two-thirds of the unbanked population
are women. In both China and India, over 60 percent of unbanked adults are women, and unbanked
women in Turkey are even greater. A 2018 Forbes article suggests the reason for the gender gap in
banking services is caused in part by the social norms of certain countries and gender stereotypes
(Rogers, 2018). Less gender specific, globally, unbanked populations, including both men and women,
are seen to reside in countries who are at a financial disadvantage and they come from low income
households. Additionally, figure 5.2 indicates that adults without bank account ownership are also
accounted for as young adults with low education fulfillment, where only a small percentage of this
portion of the unbanked population have completed high school or some form of college training
(WorldBank.org). A considerable number of unbanked adults are also out of work. In general, adults
have reported different reasons why they are unbanked such as low funds and lack of necessity to have
an account; however, some have reported that they are unbanked because of the cost to maintain an
account and that most financial institutions are too far away from where they live.

147

2020 Academy of Finance Refereed Proceedings

Figure 5.2: Unbanked Adults Categorized by Education Level Source: (WorldBank.Org)

As previously mentioned, the wealth disparity has been linked to people in impaired nations
lacking financial resources to save; nor, the platform available to invest and grow assets for long term
wealth. Encrypted currency is a solution that gives unbanked populations the opportunity to build
wealth by investing into the network with the possibility to gain returns on their investment. Those
returns can then be saved for long term projects such as real estate investing or starting a small business
without the need to borrow from a bank or high interest micro lending. Certain crypto exchanges allow
users to upload cash to their platform in the form of cryptocash or USDC (US Dollar currency-depending
on their country); which are backed by their nation’s fiat and does not trade like regular
cryptocurrencies; however, users have the option to convert their cryptocash into cryptocurrency if they
wanted to trade assets for returns.
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Conclusion
The idea of encrypted and digitized currencies being successor currencies may sound unrealistic
to the rational observer, or to a traditionalist who is content with business as usual; especially if system
standards does not affect them. However, it is a proven consensus that some legacy financial systems
exclude a large portion of the world’s population from being active participants in financial systems
because of lack of resources such as money or their ability to build credit history. My points throughout
this paper have emphasized how the use of encrypted currencies and blockchain technology can help to
improve global economies first, through evolving secured digital currencies as a new form for currency
exchange, second, through improved remittance processes for cross border payments, and lastly,
through the inclusion of unbanked populations by providing the opportunity to build financial assets as
a way to build wealth for their family and communities. As these initiatives continue to evolve, I believe
that encrypted currencies have the potential to be a solid replacement to regular fiat based on the
growing needs of society. If there is a continuance of disparity between the rich and poor and if certain
populations are restricted access to resources that can help them to survive, then natural instincts
would be for them to resort to options that will grant them better chances of survival; which in this
case, cryptocurrency platforms operate as access to wealth opportunities.
Venezuela, for instance, has experienced hyperinflation since as early as 2018, with inflation
rates reaching as high as 1.3 million percent; making it difficult for residents to afford basic needs such
as food or other necessities like medicines and fuel because the amount of money that it costs to
purchase goods far exceeds the amount that it cost to buy goods in previous years. In fact, since the
Venezuelan Bolivar has been deemed futile, many people in the country have resulted in using digital
assets such as cryptocurrencies like bitcoin to exchange for goods. There are others who have migrated
to other countries in order to escape the high cost of living in Venezuela. Moreover, in order to avoid
paying transaction fees, migrants who have family back in their home country use cryptocurrencies to
send money back home instead of using money transfer services like MoneyGram. Whether or not
cryptocurrencies will eliminate cash now or in the future can only be truly predicted based on what the
people of society needs and based on the best financial and economic options available for them to
meet their needs. If the richest one percent of the world is figured to own two-thirds of all wealth by
2030, then the only chance of survival for the bottom 99 percent of the world’s population would be to
depend on alternative financial solutions like Cryptocurrencies.
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