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Teaching on-line has become the new norm in tertiary education settings in the 

post COVID-19 era, offering new choices for the design and delivery of 

curricula via Internet access. Creating a learner-centred, Problem-Based 

Learning course in an on-line format requires different pedagogies from those 

used in more traditional face-to- face modes particularly in finance and 

economics which has been widely criticised for its information transition model. 

This article describes the key elements of the curricula design process for 

finance subjects enacted by a multidisciplinary business faculty (an economist 

and finance specialist). We discuss the learning strategy adopted in creating a 

series of open access modules and a case study exam for finance courses. The 

design framework and process are outlined including the concept maps that 

were used to support our design. We offer insights from our curriculum design 

experience to inform future learner-centred development of on-line business 

school curricula. 

Keywords: Online teaching, Investments, Learner-centred teaching, 

Multidisciplinary, Case study exam 

 

Introduction 

 

Teaching on-line has become the new norm with increasing pressure on teaching 

faculty to deliver content in a pandemic environment where many students are reluctant 

online learners. In general, internet connectivity and social networks have significantly 

altered how educators and students create knowledge. New technologies have created 

challenges for teaching faculty needing to make choices while designing and delivering 

accounting and finance curricula. 

Little has been written about the design of finance curricula and the processes used 

to create interactive learning using digital technologies. Tam (2000) emphasises 

constructivist pedagogies to support “subjective construction of knowledge and 

meaning derived from individual experiences”. The author argues that a situated 

learning experience will assist students to be better prepared for their professional 

activities. Despite the long-standing acceptance and presence of on-line learning 

opportunities  (Alavi, Yoo, & Vogel, 1997), there is a scarcity of evidence-supported 

frameworks to guide design for interactive finance curricula. To rectify this, the authors 

collaborated on a curricula design, development, implementation, and evaluation 

project. 

This article describes the process adopted by two academics (an economist and finance 

academic) to design a blended learning program for the investment and portfolio 

management courses. Three modules were devised to meet the needs of campus-based and 

on-line distance education students in an open access environment. 
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This article begins with a discussion concerning learner-centred curricula, followed by 

the educational philosophy adopted for designing an open access course. Next, we discuss 

the design framework in three parts (context/design/pedagogical strategy) and the planning 

choices for interactive open access education. In this second section we present the 

pedagogical considerations that influenced our choice to implement Problem Based 

Learning (PBL) and a suitable assessment method for it (Case study exam). Finally, we 

conclude with an argument for the development of open educational resources suitable for 

diverse business school learners worldwide. 

 

Learner-Centred Curriculum Approach 

 

Philosophical Underpinnings for an Investment Curriculum 

 

The authors’ educational philosophies are of the socio-constructivist paradigm (Gazi, 2011; 

Hanson & Sinclair, 2008; Zull, 2020). We argue knowledge creation to be individually 

constructed through experimentation and social interaction. Knowledge creation (learning) 

is a complex interaction of factors, which Zull (2012) describes as a metacognitive 

process. The metacognitive process requires the involvement of not only the 

individual, but also other students, teacher/s, content material and an, as near as 

possible, professional context. Personal reflection based on practical experience is an 

important step in the metacognitive process, which enables the continuous 

reorganisation of information within the individual mind. The mysterious process of 

changing data (experience) into new knowledge is still unexplained (Zull, 2012) . While 

we know the brain goes through a series of actions—experiencing, discovering, feeling, 

reasoning, and decision-making; we do not know precisely how it all comes together. 

Yet, we do know that the brain requires real-world information to build richly 

integrated neural networks. Research of different learning approaches (deep and 

surface learning) have indicated that reflective practice, often enabled by concept mapping 

(Yip, 2008)  is vital for new knowledge creation. Integrating emotions in the learning 

process is also fundamental (Caine, 2011; Zull, 2012). Such reflective practice must be 

encouraged through the scaffolding and structuring of learning activities. As curriculum 

designers we needed to blend these factors into a mindful learning experience (Langer 

& Moldoveanu, 2000). When engrossed in a mindful learning state, the learner 

maintains a present orientation while reflecting on the specific contexts and 

perspectives of their actions, rather than relying on rules and routines. Our purpose 

was to build students’ understanding of, and expertise in ethical analysis of investment 

risk, share valuation, and strategies for planning a client’s investment portfolio. 

 

Learner-centred Principles 

 

Possibly the most challenging element of the design and development process has been 

to integrate a learner-centred design that deals with the complexity inherent in the 

professional and personal learning environments. McCombs and Lauer (1997) defined 

learner centred as the perspective that couples a focus on individual learners with a focus 

on learning. The design of distance education needs to focus on the best available 

knowledge about students and their learning (McCombs & Vakili, 2005) .  

In the context of this project, this meant reassessing learner-centred principles, 

constructivism, and socio-cultural theories. We reflected on and debated their application 

to the online and open-access learning environment. We reviewed previous learner 

experiences and feedback, their backgrounds and potential professional interests, 
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capacities, and needs along with the professional context, and the requirements of the 

professional associations, such as CFA (Chartered Financial Analyst), and government 

regulatory influences. In addition, we reviewed evidence-based literature about learning 

and teaching practices found to be effective in promoting the highest levels of motivation, 

and skill development. 

 

Principles of Good Practice 
 

Designing for on-line or blended learning is different from face-to-face classes and 

therefore it demanded an examination of our pedagogical theory and practice. We faced 

the challenge of altering materials previously delivered in a print-based format, to 

interactive open access learning resources. Further, we believe there is no single best 

strategy with respect to the format or methodology used for its design. However, we 

consider it important to ensure the seven principles of good practice created by Chickering 

and Gamson (1987) and updated for use with technology by Chickering and Ehrmann 

(1996) are embedded in the design (Table 1). These principles have been found to be 

supported by neuroeducation research (Howard-Jones, 2010) and in our pedagogical 

example are linked to the metacognitive process outlined by Zull (2012). 
 

Table 1 

Seven principles of good practice-updated for use with technology 

№ Original Principal Addendum for Use with Technology 

1 Encourage Contact with Students 

and Faculty 

Provide opportunities via social media networks 

for interaction and discussion focused on the 

topic and extended into the practice community 

2 Develop reciprocity and 

cooperation among students 

Promote collaborative exchange of ideas and 

practices relevant to contextualised personal and 

professional experience 

3 Encourage active learning Structure experimental, interpretive, and 

reflective learning activities based on evidence, 

and practice-based research 

4 Give prompt feedback Make feedback available in multiple formats 

and from a variety of resources (e.g., online 

automated feedback, learning peers and self-

assessment) 

5 Emphasise time on task Support students with time management 

suggestions and provide adequate guidance for 

directed, evidence-based research and 

evaluation of cross-disciplinary, and student-

suggested resources 

6 Communicate high expectations Model the desired results, seek creative and 

diverse real-world problem solutions 

7 Respect diverse talents and 

ways of learning 

Structure opportunities for choice: suggest 

multiple ways that evidence of learning 

(assessment) might be demonstrated; allow for 

different formats to reflect both individual and 

group results 
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Scaffolding Learner-centred Pedagogy 
 

The Internet provides information that at one time was only available in books. Now 

technology supports individual choice and personal control over what and how they access 

and learn from information on the Internet. Thus, teacher-focused control structures of the 

past are no longer necessary. Yet to support learners as they make their choices, it is 

helpful to create a balance between technology uses and learning principles. 

Investigation of the goals of PBL directed us towards new pedagogical practices. We 

aimed to support students in the development of 1) flexible knowledge; 2) effective 

problem-solving skills; 3) self-directed learning skills; 4) effective collaboration skills; 

and 5) intrinsic motivation (Hmelo-Silver, 2004, p. 235). To achieve these learning 

outcomes, we realised that learner-centred PBL curricula would require us to reconcile 

multiple situational factors, elements of learning design, and knowledge of strategies for 

the scaffolding and structuring of learning tasks; as well as the mindful application (Bishop 

et al., 2004) of assessment strategies. Research into scaffolded PBL strategies highlighted 

that learner-centred approaches can foster deep and meaningful learning alongside 

significant gains in student achievement on standardized tests (Hmelo-Silver, 2004). The 

term scaffolding refers to learning support based on social constructivist models of 

learning (McLoughlin, 2002). Our scaffolding process started with undertaking a 

comprehensive design process. 

 

The Design Process 

 

Interactive educational design decision making is derived from multiple information bases 

and necessitates the suspension of a cognitive commitment (Chanowitz & Langer, 1981) to any 

one educational paradigm. Rather, it requires us to be mindful of these elements and engage in 

an adaptive design challenge (Heifetz, 1994). Heifetz (1994) has directed his comments 

primarily towards leadership; however, they are equally applicable to the curricular design 

process. Most designs are adaptive challenges as there is no set solution suitable to all learners 

in all contexts. An adaptive curricular design challenge must look to the learning context and 

provide modifiable learning tasks that allow the learners to take control of their own learning. 

 

Visualizing the Design Process 

 

We provide visuals to illustrate the thinking underpinning the design and development. The 

diagrams and concept maps are critical to the development of a common understanding and 

agreement. Visual tools aid in the transformation of static information into active knowledge 

(Hyerle, 2008). For faculty and students, the learning process involves the transformation of 

mental images into symbols, and then into memories, which we then use to reflect and predict 

new scenarios (Blakemore & Choudhury, 2006; Caine, 2011; Zull, 2012). Siegel (2007) writes 

comprehensively on reflection and mindful learning, summarising these concepts as being non-

reactive, observant, act with awareness, descriptive, and non-judgmental. These are like the 

steps of the metacognitive process identified by Zull (2012). Visual imagery and symbolic 

notation diagrammed in conceptual maps and models provide a frame of reference and 

establish neuronal patterns, which in turn influence our resulting thinking. By 

manipulating these mental maps, we were able to clarify our internal mental processes so 

to be understood more accurately by the other. In Figures 2 & 3 we diagrammed system 

thinking, also termed networks of understanding (Kinchin & Cabot, 2010)); and in Figure 

1 and 4, a conceptual hierarchy (Novak, 2010) or network of understanding. Chains of 

practice are indicative of procedural sequences that characterise observable practice and 
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serve as indicators of goal-orientation, described later in this paper. Networks or system 

thinking indicates integrated and holistic thinking about the concept under review. 

Concept maps have been an extremely useful tool to clarify design concepts. Concept 

maps are a collection of nodes (concepts) linked through a relationship (Novak & Cañas, 

2006). They were originally developed to visualise “conceptual understandings, and to 

observe explicit changes in the concept and propositional structures that construct those 

understandings” (Novak & Cañas, 2006, p. 2). We found these useful in facilitating 

communication between us regarding curricular structures, complex cognitive 

frameworks, and competency-based learning outcomes (McDaniel, Roth, & Miller, 2005). 

McDaniel et al. (2005) declare that learning outcomes and curriculum content must be 

aligned at 3 points in the design and delivery process. Elements of alignment are (1) 

intended learning outcomes and assessment; (2) coherence between the resources and the 

academic program; and (3) ensuring the curricula stays current with changing contextual 

factors. Concept mapping assist us at all three junctures to visualise and reaffirm the 

alignment. 

Our concept maps depict integrated and progressive relationships, and show the 

iterative nature of curriculum planning, rather than the hierarchical process advocated for 

by Novak (2010). Mapping concepts supported several activities at different times during 

the first two phases of the curricular design process. In addition, we have incorporated 

them as a study tool for students. The benefits included highlighting relationships among 

concepts, and viewing the course as an integrated whole, making explicit the types of 

thinking and knowledge creation required within the learning process (Amundsen, 

Weston, & McAlpine, 2008). Concept mapping also has the potential to make tacit 

knowledge explicit via the reflective process of identifying the concepts to be learned and 

how they relate to each other. 

Figure 1 

Bi-directional Curriculum Design Process 

We have included three of our concept maps in this article. Figure 1 illustrates a 

bi-directional three-phase process (adapted from the VitalSmarts Influencer model). 

Phase 1 involves a detailed analysis of environmental fac- tors and the context in which 

students will apply their learning. Phases 2 and 3 are based on the information distilled 

from the contextual foundation. Enacting phase 2 and 3 requires moving first to the 

left to design and develop the learning environment, and then moving horizontally to 

the right to engage in implementation and evaluation. Each part of these two phases 

links to a complementary step vertically. 

Each concept map was developed based on an explicit focus question. Figures 2 

and 3 illustrate the contextualised situation analysed for the open access program, 

while Figure 4 illustrates the problem-based learning process adopted by the teacher. 

The construction of concept maps helped the teacher to refresh previous knowledge while 
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gathering new information to consolidate their understanding of the on-line teaching and 

learning process related to the specific finance curriculum. Through the iterative use of 

concept mapping software, we found that we were able to elucidate the 

interrelationships among curriculum elements and ultimately decide on a pedagogical 

strategy and learning tasks.  

 

The Design Framework Phases 

 

As emphasised by Fink (2006), situational factors and professional context, (Phase 

1) is the foundation. Thoughtful analysis of the factors impacting student learning and an 

evaluation of the professional context within which students will ultimately engage is 

highly significant to any learning process. Conducting this analysis precedes establishing 

learning goals or objectives, assessment strategies or teaching content. In order to 

maximise the learning experience, appropriate tasks and activities must link to student 

previous knowledge bases (Zull, 2012, 2020). Unlike the way many teachers who often 

begin the curricular design process by identifying the content of a course, we left content 

decisions to last; we finished our design process identifying (and asking students to 

identify) important resources to address adaptive challenges. 

The second phase involved careful consideration of the technical and adaptive skills 

required of investment professionals. During this phase, the technical skill needs as well 

as adaptive challenges were reflected in the statement of learning goals and aligned tasks 

students would complete to demonstrate their competence. As illustrated in Figure 1 

learning is influenced by motivational and skill-based factors. We needed to choose a 

pedagogical strategy where students could control their learning process and 

experience real-world activities. We felt confident that students could develop depth of 

both the technical know-how and adaptive challenges in risk assessment and the 

creation of an investment portfolio if activities touched on all six cells in the design 

matrix. Problem-based learning (PBL) provides opportunities for students to control 

their own learning, and to deal with real-world problems that do not come attractively 

packaged. Thus, PBL was chosen as the primary pedagogical strategy. 

The remainder of this article is divided into three sections representing the three 

phases of this design framework. In each section we discuss our design decisions, 

describing the important considerations as we collaborated on the redesign of 

Investments & Portfolio Management and Applied Security Analysis & Valuation to meet 

the needs of all stakeholders in an open access environment. Further in the paper, the details 

of Applied Security Analysis & Valuation are omitted for the sake of brevity. 

 

Phase 1: Situational Factors & Professional Context 

The context in which learning takes place is of vital importance to the planning process. 

Results of our contextual analysis provided a foundation upon which we made all other design 

decisions. The educational designer diagrammed the critical elements of the university context 

as illustrated in Figure 2. The teacher’s consideration of these contextual factors (Figure 3) 

provided a solid base as we moved toward the next step of ensuring the alignment of learning 

outcomes and assessment strategies. 
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Figure 2 

Generic Situational Analysis 

Focus question: What impacts the learning context? 

 

 
 

Ultimately, the goals and criteria for determining success influenced choices regarding 

specific activities and tasks directing students’ attention towards relevant content. 

Embedding the professional context within the teaching strategies creates connections that 

shape authenticity of skills being developed. This authenticity shapes the encoding of the 

learners’ perceptions. That is, as they learn within a given context, the appropriate 

environmental cues are inherently linked to other elements of the skill being learned (Zull, 

2020). Therefore, careful, and mindful reflection on the situational factors encompasses 

the first phase of the design process. It involves awareness and documentation of: 

Learner Context. Who are the potential learners? How will their social and cultural 

backgrounds influence how they learn? Do they have professional and personal obligations 

other than this study program? What type of technological skills and prior financial 

investment knowledge will they already have? Will they have expectations of, or previous 

experience with, online or blended learning? 

Professional Context. What, if any, are the standards required by the professional 

association? What are the employer/employment expectations? Are there government 

regulations which impact how the work is conducted? How do these expectations and this 

course fit into an overall degree program? 

Institutional Context. What are the university policies and procedures that govern 

implementation? What type of facilities and support are available to create the holistic 

learning environment? What learning management system does the institution use and 

what is its functionality? What are the epistemological expectations of the faculty who will 

implement and assess the student outcomes? What are the technological and pedagogical 

skills of the delivery staff?  

Figure 3 is a concept map of the contextualised situational analysis for the course. As 

a learner-centred representation, students’ enquiry is central. Direct and bi-directional 

arrows between learning outcomes and assessment establish the close link and inevitability 
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of these two crucial elements. A variety of stakeholders provide background to course 

goals and student outcomes.  

Figure 3 

Specific situational concept map  

Focus question: What specific factors impact investment analysis? 

 

 
 

The Learners 

 

Our primary design concern is to ensure a learner-centred perspective. Thus, it 

follows that learners are the central element to the planning process. There are 

approximately 40 students in each Investments & Portfolio Management and Security 

Analysis & Valuation courses. Generally, on-campus students (60%) are recent 

graduates from high-school engaged in full-time study, while their online counterparts 

(40%) are often employed and involved in study part-time. About 20% of the on-

campus students are international enrolments primarily from Asia. Each group brings 

diverse experiences, backgrounds and learning abilities to their studies and their 

specific learning requirements need consideration and adjustment. 

We wanted to focus on employment readiness for the professional finance 

workforce and ensure that students would be skilled to pass the CFA success- fully. In 

addition, we felt that it was important to ensure that all groups of students interact and 

share their knowledge and experiences. 

Content was presented as a hybrid (an online and face-to-face course) with lectures 

and print-based materials made available online in a highly structured way. Previous 

experience indicates that the PBL format needs to be carefully scaffolded as we shift 

the focus from teacher-centred to learner-centred approach. Online learning tools 

make it possible to encourage student engagement through collaborative problem solving 

and shared research via social interaction.  

We also know students’ prior knowledge and skills vary significantly. Therefore, 

guided learning activities and support through teacher and peer conversation are required. 

In other words, if students are not familiar with active learning and the problem-solving 

environment or with the teacher fostering collaborative dialogue, they might find the on-

line experience too daunting. Thus, our student analysis suggested the use of a structured 

collaborative learning framework with clearly defined parameters. 
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Professional Requirements and Employment Environment 

 

In Australia, the National Skills Commission (NSC) produces employment 

projections to show where likely future job opportunities may be. The latest data are 

for the five years from November 2021 to November 2026. Over this period, the number 

of Financial Advisers and Managers is expected to increase 62,100 to 68,800 by 2026 

(NSC, 2021). Another potential area of employment for students enrolled in the two 

courses that we teach is Personal Financial Advisor occupation, which is projected to grow 

5 percent from 2020 to 2030. Despite rather limited employment growth, about 21,500 

openings for personal financial advisors are projected each year, on average, over the 

decade. Most of those openings are expected to result from the need to replace workers 

who transfer to different occupations or exit the labour force, such as to retire (Bureau of 

Labor Statistics, 2022). 

Students, who seek to study Finance and Banking, specialise based on the type of 

institution aligned to desired future employment opportunities. In addition to career 

pathways in financial advisory, banks, buy and sell side investment firms, insurance 

companies and investment banks employ Finance students. A primary skill for all students 

is being attentive to gathering information on macroeconomic data, along with information 

about specific companies and the fundamental microeconomics of their financial 

disclosures. Therefore, students should develop proficiency in the use of spreadsheets, 

databases, presentation software, and other industry-specific software applications. They 

also need to develop communication and people skills relevant to the preparation of 

written and oral presentations. 

 

Phase 2: Design & Development 

The design and development phase is represented on the design framework (Figure 

1) in three steps. The first, the learning goal encompasses both the intentions of the 

environment designers, as well as those of the participants who engage in the learning 

community. Ultimately, it is the learner who decides what will be derived from the learning 

environment as best suits them: and therefore, their own goals will necessarily mesh 

with those of their peers in the environment. Once the objective of the learning is 

clarified, the setting of a standard of achievement is helpful, primarily to provide direction. 

The direction of the achievement may alter as learning takes place; however, assessment 

strategies provide checkpoints by which the learner may evaluate his or her progress. 

Finally, once the initial consideration of the learning pathway (towards success in the CFA 

exam) is agreed upon, the choice of tasks and activities must be made. We wanted to ensure 

we included all six influencing factors: (1/2) individual motivation and skill, (3/4) social 

motivation and skill, (5/6) structural motivation and skill (See Figure 1). The learners 

as well as the environment designers have a role in the choice of tasks and resources. 

 

Clarifying Observable and Measurable Results 
 

For the development of Investments & Portfolio Management and Security Analysis 

& Valuation, Phase 2 was initiated by determining the profession relevant skills required 

in both technical and adaptive areas of Investment. Working to the left, as indicated in the 

design framework (see Figure 1), once we clarified our expectation of student 

achievement, it became imperative to determine how the students might realistically 

demonstrate their achievements. The main purpose is to support them while they learn to 

make asset allocation and investment selection decisions. In competitive security markets, 

higher expected returns come only at a price; thus, students need to become familiar with 
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the informational efficiency of security markets and the risk-return trade off. Such 

technical know-how is applied to adaptive challenges as investment risk increases. We 

expect students to be able to measure the risk of an asset and analyse the quantitative 

trade-off between risk and expected return. Thus, we wanted them to learn the techniques 

and implications of efficient diversification on portfolio risk. The primary goal, therefore, 

is to provide a rigorous grounding in the theory and application of modern security analysis 

at an intermediate to advanced level and a thorough synthesis of the most important current 

issues in portfolio management, with an emphasis on application of these principles. Both 

normative and positive aspects of the theory of finance are examined, together with 

supporting descriptive and empirical evidence. Thus, after much debate, the learning 

outcomes promoted to students reflecting these professional needs were determined to be 

for Investments & Portfolio Management: 

1. Define, understand and construct an Investment Policy Statement (IPS) 

2. Understand the importance of asset allocation 

3. Understand the impact of economic conditions on asset class performance 

4. Recognise the benefits/limitation of portfolio diversification 

5. Use asset pricing models in performance appraisal/ attribution analysis 

6. Perform financial ratio analysis as a way of making fair comparisons across time 

and between different companies or industries. 

7. Using a fundamental approach, perform security selection and make 

corresponding investment decisions. 

Alignment of Learning Outcomes and Assessment Tasks 

 

Learning is not realised until the sensory elements in the brain have created patterns 

and interconnections actively processing the information through the metacognitive 

process (Caine, 2011; Zull, 2012). Ultimately, as the learner gathers information and 

actively makes decisions about how this information is to be used, he or she becomes 

engaged in a process of meaning-making (Langer & Moldoveanu, 2000). The aim of 

alignment intersecting the three elements of goals/outcomes, assessment, and learning 

activities also enables cognitive alignment and helps students build usable and relevant 

professional skills. Direct and active participation in the learning tasks assists students to 

integrate new information. Information gathering serves the purpose of differentiating, 

finding, and creating options that ultimately end with a decision. Assessment evidence 

helps illuminate whether these new concepts (recorded as images and symbols within the 

mind) have been integrated with older ideas (made into memories) engaging in a mindful 

learning process (Langer & Moldoveanu, 2000; Zull, 2012). As mentioned in previous 

paragraphs, a learner-centred curriculum allows for individual choice and control. This 

is no less true in setting assessment tasks, as in the availability of diverse learning 

strategies. We discuss the importance of the authenticity of assessment in the next section. 

By implementing a mindful design, we expect the students to not only understand the 

concepts and theories of risk management of investment, but also to apply these to client 

portfolios. 

 

Authentic Investment Assessment & Marking Criteria 

 

Next, we considered how the students might best demonstrate their achievement of 

the outcomes. By working directly with the learning outcomes as observable and 

measurable results, we were able to determine appropriate parameters within which 

students might demonstrate their achievement. As mentioned earlier in this document, the 
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analysis of the learners led us to decide that it would be necessary to construct a flexible 

but structured program of learning tasks, with ample guidance at each stage of study. 

The learning outcomes are listed in the first column of Table 2 and aligned with 

assessment activities in column two. 

 

Assessment Task 
 

Authentic assessments are also referred to as performance assessments in the 

literature because they involve performing an activity that is an explicit goal of 

instruction. Performance assessments provide indicators of especially important types 

of knowledge and thinking that written tests are unable to assess such as problem-

solving techniques (Linn, Baker, & Dunbar, 1991). 

The authentic assessment activities described in Table 2 required students to be 

familiar with both the technical aspects of valuing financial securities, as well as 

contextually applying these skills to problem scenarios. The scoring of one on-line quiz 

for Investments & Portfolio Management i s  managed by computer systems as it requires 

students to replicate known answers. The scoring of the authentic assessment (2 and 3 

for Investments & Portfolio Management) is to be achieved via peer assessment using 

a checklist and comparison with model answers and a scoring rubric. These peer 

assessments are monitored and confirmed by the teacher/marker. 
 

Table 2 

Assessment Task for Investment and Portfolio Management 

# Learning Outcome Assessment Task 

1. Define, understand and construct an 

Investment Policy Statement 

Assessment I: Online Quiz (20% of 

total marks). A 60-minute individual 

closed book exam in a Multiple-

Choice format (MCQ). 

2.  Understand the importance of asset 

allocation decisions 

As above 

3. Understand the importance of 

economic conditions on asset class 

performance 

As above 

4.  Recognise the benefits and 

limitations of portfolio 

diversification 

Assessment II: Mid-Semester 

Exam (30%). A 120-minute 

individual closed book exam in a 

MCQ and Problem Set format 

5. Use asset pricing models in 

performance appraisal/attribution 

analysis  

As above 

6. Perform financial ration analysis as 

a way of making comparisons 

across time and between companies 

and industries 

Assessment III: Case Study Exam 

(50%). A 120-minute individual 

exam in a Case-Study format. 

7. Using fundamental approach, 

perform security selection and 

make corresponding investment 

decisions 

As above 
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An important aspect of evaluation practice is industry relevance. Learning through 

authentic assessments and active learning have emerged as complementary practice to 

work placements and in response to worldwide pressures to improve graduate 

employability (James & Casidy, 2018). It is argued that besides providing the foundation 

for high academic standards and best practice, authentic assessments and academic 

integrity enrich students with skills that advance their employability (Sotiriadou, Logan, 

Daly, & Guest, 2020). Therefore, we combined our academic experience and investment 

professionals’ expertise to enhance assessment and feedback. Garavalia, Marken, and 

Sommi (2002) question ’which assessment method best measures what students should be 

able to do as a result of instruction?’ The answer to this question guides our choice of 

assessment methods. For example, since one of the most important learning outcomes of 

Investments and Portfolio Management is to develop students’ ability to perform security 

selection and make corresponding investment decisions, we decided that a Case Study 

Exam format was the best way to measure that outcome. The assumption behind is 

that instruction reflects the desired learning outcome. Thus, the assessment task matches 

both the instruction and the stated behaviour in the learning objective. 

We developed the Case Study Exam for Investments and Portfolio Management and 

adapted it to the relevant context in consultation with academic colleagues in Finance at 

Flinders and Griffith Universities as well as industry professionals. During the Case Study 

Exam, students are given financial statements from a real-world Australian company and 

tasked to value this company using several valuation methodologies and financial ratio 

analysis covered in the course. 

 

Choosing a Pedagogical Strategy 

 

With clearly identified (and modifiable) learning goals and assessment strategies in 

mind, we considered how these might best be achieved. We have identified a strong need 

for students to deal with real-world problem scenarios, therefore we have chosen a 

problem-based learning strategy. In doing so, it was important to construct highly relevant 

problems, scaffolding concepts, and skills at increasing levels of difficulty. Our design 

framework (Figure 1) illustrates a matrix for analysis of six considerations in planning 

the learning tasks and choosing relevant content. This matrix based on the Influencer 

model (Patterson, et al., 2008) focused our thinking on relevant motivation and skill for 

each of three areas: individual, social and professional group influences, and the structural 

environment (both external to the institution, and the structure of the course materials and 

support provided by the system and the course facilitator. Each of these considerations 

is discussed in the next paragraphs. 

 

Individual Motivation and Skill 

 

The design framework (Figure 1) is purposeful. It is graduated to indicate the level of 

control that a learning designer or teacher is likely to have on any learning event. We are 

able to exert more influence on the structure of the learning environment through 

choice of pedagogy and learning tasks, than we can on the level of motivation or prior 

skill of a student. A skill is a level of proficiency, facility, or dexterity acquired or 

developed through training or experience. Motivation is the desire to do the activity. 

These do not always align for personal or for social reasons. It is important, therefore, 

to consider what the student’s motivation for participating in these courses might be, 

and necessary to evaluate the level of prior skill so that prior knowledge might be used 

to build new understandings. An automated pre-test is used for this purpose. 
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Social and Professional Motivation and Skills 

 

We decided that setting an authentic context where peers interact in a 

professional manner will provide a strong foundation for their professional 

development both cognitively and affectively. Authentic on-line education refers to 

learning in environments that provide learners with opportunities to exercise realistic 

work practices, methods, and cognitive processes in authentic situations, and to make use 

of authentic sources and materials (Khalil & Elkhider, 2016). 

Team-based activities within the classroom or on-line environment might prove useful 

when practiced within a monitored, secure, and friendly space. As learning designers, 

we wanted to ensure that the learning environment was structured in such a way as to 

maximise the support that interaction with peers can achieve. An important part of 

learning is engaging with other students, as well as with the learning facilitator. Through 

participation in small discussion groups, trust is built between members, and the process 

of working cooperatively on assignments supports the development of collaborative skills. 

This approach to learning refers to a variety of techniques where students work jointly 

on a task, contributing to each other’s knowledge and ultimate understanding of the 

concepts involved.  
 

Structuring the Learning Environment (Problem-based Learning) 

 

On-line collaborative learning is more than student cooperation in groups. 

Collaboration requires structuring situations so that students within a group, work 

towards a common goal. In such a situation, each member is responsible for their own 

actions, respecting the abilities and contributions of others and recognising a 

commitment to shared learning. It is through sharing that students learn and extend 

their knowledge. Through the social construction of knowledge, the learner builds 

conceptual understanding. 

Problem Based Learning (PBL) is a learner-centred pedagogy based on 

constructivism and its variants. In PBL environments, students are presented with 

scaffolded real-world problems. The actions involved in finding solutions to these 

problems address the learning goals and incorporate assessment. PBL may be set as 

individual or group activities. While there are often organisational and management 

issues to contend with (White, 2001), we believe that learning is enhanced if students work 

in groups. In such a situation, the teachers take on a facilitator role, providing mentoring 

during the problem-solving process. By becoming immersed in adaptive problem solving, 

students learn group skills, problem-solving techniques, how to investigate and research 

to resolve issues, and thus refine and extend their knowledge in the field of study.  

We have adapted this PBL model incorporating concepts of mindfulness (Langer, 

2016) and the metacognitive process (Zull, 2012). Our student analysis had indicated 

that detailed scaffolding of PBL process would be needed to maximise student 

learning. The facilitator (teacher) assumes a major role in designing the meta-cognitive 

thinking related to the problem-solving process. Hmelo-Silver (2004) defines 

scaffolding as a key element of cognitive apprenticeship, whereby students become 

increasingly accomplished problem solvers given guidance from teachers’ hints and task 

structuring. Research suggests that students need opportunities to pursue complex 

tasks that would otherwise be beyond their capabilities (see for instance: Davis (2000); 

Guzdial (1994); and Reiser (2004). Scaffolding makes the learning more amenable for 

students by changing hard tasks in ways that make these tasks reasonable. An 
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important feature of scaffolding is the type of support students receive for how to do 

the task, as well as why the task might be done in particular way. In the investment 

modules, we have chosen to scaffold the learning by asking students to plan a personal 

investment portfolio, a corporate portfolio, and a management portfolio. An overview of 

the scaffolding, and structure is diagrammed in Figure 4. 

 

Figure 4 

Problem-based Learning Environment 

 

Phase 3: Implement and Evaluate 

PBL activities require students to plan, investigate and make decisions which are part 

of the problem-solving process. Implementing this strategy requires the facilitator to 

check that process information and resources are available. In addition, the structure of 

the on-line environment must focus attention on the complementary processes of 

reflection and articulation as students monitor and evaluate their progress, reconsider, and 

refine their plans, and articulate their understanding as they proceed. These communicative 

and metacognitive skills pose additional challenges for learners (Reiser, 2004). 

We anticipated and have planned for practices common to students new to a 

PBL. These are often demonstrated as (1) lack of familiarity with the strategies; (2) a 

tendency to focus on the assessment and grading rather than on the learning goals; (3) 

a focus on believing it is the teacher’s responsibility to provide all content and 

recommending a preferred strategy for problem solutions; or (4) lack of familiarity with 

on-line strategies for social interaction and processes for building personal 
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relationships. Collaborative exchange of opinions and the giving and receiving of 

feedback are often difficult to learn if one has previously been in a teacher-centred 

environment. All the above are human challenges and require facilitation by the 

teacher during program implementation. Task activities in our open access modules 

include the use of a variety of technology-supported tools such as: concept mapping, 

Wiki, spreadsheets, shared Google docs, simulation, and journaling via blog entries. In 

creating the learning design, we have endeavoured to construct a balance between 

learner-centred concepts, the learning context, and the six areas that will significantly 

impact the students’ meta-cognitive and emotional responses. 

 

Conclusion 

 

Our goal was to provide learning opportunities to people who wish to gain expertise 

in investment and portfolio management. We were keen to support the open access 

movement by making theoretically motivated educational resources accessible via the 

Internet. We expect that using a learner-centred pedagogy will assist students to acquire 

technical know-how, but more importantly, challenge them to be reflective thinkers who 

find adaptive solutions for investment portfolios. 

There are three key learnings which offer valuable insights for others seeking to develop 

online curricula in a business school context: 

1. Educational design for such environments requires an in-depth analysis of the 

professional context integrated with the affordances of the social and personal 

context. 

2. Networks of understanding will be challenged, and chains of practice will require 

revision. 

3. A substantial amount of planning and preparation must go into the design of on-

line curricula (Harrison & Bergen, 2000). 

Our insights from this interdisciplinary project make a practical and timely 

contribution to curriculum development literature in business schools. Moreover, the 

experiences and knowledge gained through this collaboration can guide future planning 

and development of high-quality interactive education in a worldwide open access 

environment. The obvious next step in our project is to evaluate the effectiveness of our 

pedological choices against our agreed goals and learning outcomes. While thorough 

analyses will need to encompass several periods, at the end of semester 1, 2022, we used 

the course site student survey to obtain students’ feedback on several aspects of the 

topic to evaluate the effectiveness and to further improve teaching methods including 

assessments. Student responses show that Case Study Exam helps equip learners with 

relevant workplace skills and competencies as evidenced by the following comments: 

“I believe that this assessment is a good reflection on what it would be like in the real 

work setting within this field therefore a suitable style of assessment.” There is also 

evidence that students accepted the Case Study Exam as a valid approach and favoured 

it as a method that motivates them to engage in deeper and more productive learning: 

“The case study exam covers all analysis methodology that we studied in class. So, I 

think we can adopt it to our real careers in the future”, “A case study exam is a perfect 

assessment for this topic because it summarises the essential values of an investment 

portfolio. I have developed to appreciate the best ways for investment.” 
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Though English is currently the dominant language of global trade and 

financial markets, there are direct benefits to studying a foreign language. 

Globalization has only increased the need for cross-language communication, 

and financial markets thrive on incorporating information that may require both 

translation and cultural understanding into asset prices. The present study 

analyzes a hand-collected census of the finance major curriculum at 475 

AACSB-accredited business schools in the U.S. regarding requirements for 

coursework in foreign languages and international finance. The scarcity of such 

requirements implies a mismatch between the current curriculum and market 

reality. Therefore, three strategies to incorporate language study in the 

curriculum are provided, namely increasing awareness of hidden translation, 

promoting T&I literacy, and developing content-aligned language instruction. 

Keywords: foreign languages, finance curriculum, AACSB accreditation, 

translation and interpreting literacy, globalization 

 

Introduction 

 

The global dominance of the English language in global trade and financial markets is well 

established (Crystal, 2003). The language’s lingua franca status stems from a variety of 

historical and sociopolitical factors, including the reserve currency status of the pound sterling 

and U.S. dollar since the late nineteenth century (Eichengreen & Flandreau, 2009). More than 

50 years ago, Kindleberger (1967) already asserted that it was only logical for English to play 

such a role and that learning additional languages was unnecessary. This belief in the efficiency 

and neutrality of English as a global language pervades financial markets and has seeped into 

the curriculum of U.S. business schools (Jones, 2000; Neeley, 2012). However, the needs of 

the global economy and the changing financial and political landscape demand a 

reconsideration of the importance of foreign language study for students of finance. 

A global economy, by definition, is a multilingual economy. International movements of 

people, good, and financial capital expands the need for language mediation to allow cross-

language communication (Hogan-Brun, 2017; Pym, 2008). Even primarily domestic firms 

often participate in global supply chains and have the ability to reach customers around the 

globe (Brannen et al., 2014). Furthermore, the U.S. domestic market encompasses a large 

population of foreign language speakers; as one example, the country is home to the second 

largest population of Spanish speakers (Instituto Cervantes, 2021). Travel and communication 

technology allow for multilingual interactions for workers at all levels of a firm (Feely & 

Harzing, 2003). Any firm or individual relying on the lingua franca as the sole language of 

communication is blinded from information and opportunities in the marketplace. 
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The emergence of a lingua franca is a somewhat natural process that has occurred 

repeatedly in history. The unforgiving mathematics of combinatorics implies that a lingua 

franca minimizes the need for translation, thereby creating more efficient communication in 

the same way that centralized financial exchanges reduce search time and transaction costs 

(Jones, 2000). By historical accident English has become the prevailing choice, serving as an 

official or semi-official language in as many as 70 countries (McArthur, 2003). The post-World 

War II international structure often centered the dollar and/or the English language formally, 

including the Bretton-Woods Agreement and the United Nations, so that English is often the 

language of diplomacy (Kawashima, 2021). Meanwhile, exact measurements are impossible, 

but website content and communication on the Internet remain largely in English, due in part 

to a first mover advantage in the latest age of globalization and de facto status of English as a 

common second language around the globe (e.g., Gandal, 2006; Jeon et al., 2021). Switching 

costs and path dependence provide further motivation English to persist as an important 

facilitator for international business (Bennett, 2022; Chiţu et al., 2014). 

Industry organizations and regulatory bodies often reinforce the role of English as 

necessary and important for participation in financial markets. For example, the CFA Institute 

offers its exams globally but only in English. Meanwhile, access to the U.S. capital markets 

requires translation of financial reports into English. Consequently, translation into English is 

among the most visible activities in finance, and corporations that translate their annual reports 

into English reap financial benefits (Jeanjean et al., 2010). However, reliance on global English 

can be a detriment to students in the U.S., who face global competitive pressure in the job 

market (Cavaliere et al., 2014). After all, CFA charterholders who speak a language other than 

English have an obvious advantage in access to information over those who only speak English. 

While there are considerable measurement and methodological challenges to measuring the 

direct financial benefit of multilingualism, studies consistently show at least a small wage 

premium for foreign language skills (e.g., Liwiński, 2019; Saiz & Zoido, 2005). 

Furthermore, language has important and direct impacts on a range of financial variables. 

For example, Cuypers et al. (2015) show that capital structure and investment are influenced 

by language differences. At least some portion of the home bias exhibited by investors in 

relation to global markets can similarly be attributed to language-related factors (Lundholm et 

al., 2018). Language also influences cash flows from foreign direct investment and 

international trade (Moonhawk et al., 2015; Selmier & Oh, 2013). In all these cases, language 

and associated translation alter the available information set and influence financial decisions. 

Incorporating foreign language study requirements has regularly been advanced as an 

important goal toward globalizing the business school curriculum (e.g., Dunning, 1989; 

President’s Commission on Foreign Language, 1980). The Association to Advance Collegiate 

Schools of Business (AACSB) further spurred efforts toward business school curricular reform 

regarding globalization with a report detailing the gap between market expectations and 

education practices (AACSB, 2011; Bruner & Iannerelli, 2011). Academic research has also 

highlighted best practices in foreign language instruction for business schools and described 

survey results that show employers prize language skills (Sacco, 2014). Overall, however, 

business schools have made only modest efforts at incorporating language study in their 

curriculum (Ghemawat, 2008; Hanson, 2022). 

This paper contributes to the research literature by documenting language requirements for 

finance majors at AACSB-accredited business schools in the U.S. As described in the next 

section, this empirical analysis involved hand collection of data from all programs offering a 

degree in finance. This analysis overcomes the challenges of previous research related to 

foreign language requirements in business schools in their reliance on surveys as the method 

of data collection (e.g., Johnson, 2017; Moore & Yakhou, 2006; Rogers & Arn, 1998). By 
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conducting a census of language requirements and the status of international finance courses, 

this dataset eliminates the potential self-selection and self-report bias. 

The present research examines the curriculum requirements specifically for students 

majoring in finance. Prior findings of the international business (IB) major reveal that the 

substantial majority (81.7%) of AACSB-accredited IB programs in the U.S. require at least 

some foreign language instruction in their curriculum (Hanson, 2022). However, even within 

the IB major there is substantial variety in the degree of proficiency required, and there is 

concern that the required instruction remains inadequate preparation for professional conduct 

(Johnson, 2017). The results expand the scope of business language research, which has been 

less common in the field of finance. 

Following the results of the census, three recommendations are offered for incorporating 

the study of language and translation in the finance curriculum. First, coursework should 

promote a general awareness of translation activity and its impact on markets. Second, students 

should develop skills for working with translations and translators. Third, schools should 

explore the possibility of developing content-aligned language instruction. These 

recommendations are offered as a path for schools to ensure students who major in finance are 

prepared to compete in the global market. 

 

Empirical Analysis 

 

This section summarizes quantitative evidence regarding the curricular requirements for 

foreign language study and international finance classes in the finance majors at U.S. business 

schools. Data collection was conducted by the authors by reviewing information on the 

curriculum listed on each university’s website. Of the 532 U.S. AACSB-accredited business 

schools at the time of data collection, 57 did not offer a specific major in finance, so the 

analyzed sample comprises 475 institutions. Whenever possible, data were collected by 

consulting official course catalogs. In some cases, curriculum road maps, guides to the major, 

or other descriptions of requirements listed on department websites were utilized as proxies. If 

multiple versions were posted due to changes over time, data were collected only from the most 

recent version. 

Information was collected on two primary variables. The first variable was whether foreign 

language study was required, either within the curriculum for the finance major or for a college 

or university’s core curriculum. The definition of a foreign language requirement was limited 

to formal classroom study or a test out option for students who could demonstrate adequate 

facility with a second language. However, any school that provided choices related to study 

abroad, international business courses, or culture studies was not considered to have a foreign 

language requirement. The second variable was the status of a course on international finance 

within the curriculum: required, elective, or not offered. This determination was made based 

on course titles and descriptions to identify courses solely dedicated to matters of international 

finance. Naturally, we expect that all finance programs would need to consider the role of 

currencies and global markets in the curriculum, but the variable under consideration here is 

the existence of a stand-alone course dedicated to international finance. 

 

Foreign Language Requirements 

  

Among AACSB-accredited finance programs in the U.S., a foreign language requirement 

was a rarity with only 14 programs requiring it specifically within the curriculum for the major. 

Another 72 schools require foreign language study in a core curriculum that applies to students 

more broadly and is not directly linked to the finance major. Therefore, foreign language study 

is required for students majoring in finance at a total of only 86 schools (18.1%) in the sample. 
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Table 1 presents the count and percentage data of how many schools require foreign 

language study in the major or core curriculum, divided by degree type. A test for the equality 

of proportions reveals that language requirements do differ to a significant extent among the 

degree types (χ2[3]=10.35, p=.016). Follow-up pairwise tests show only two statistically 

significant comparisons: programs offering BS degrees are less likely to require foreign 

language study than programs offering BA (χ2[1]=7.72, p=.005) and BBA (χ2[1]=4.05, p=.044) 

degrees. 

 

Table 1 

Foreign Language (FL) Requirements by Degree Type 

Degree 

type* 

FL required 

for major 

FL required 

for core 

FL not 

required 

Percent 

required 

BA 3 5 13 38.1% 

BBA 6 39 173 20.6% 

BS 3 17 143 12.3% 

BSBA 2 11 60 17.8% 

Total 14 72 389 18.1% 

*Degree types are Bachelor of Arts (BA), Bachelor of Business Administration (BBA), Bachelor of 

Science (BS), and Bachelor of Science in Business Administration (BSBA) 

 

International Finance Requirements 

  

Finance programs were more likely to require students to study international finance with 

126 schools (26.5%) requiring the course in the finance major curriculum. Another 314 schools 

(66.1%) offer the course as an elective. The final 35 schools (7.4%) do not appear to offer a 

course that focuses instruction on the topic of international finance. 

Table 2 displays count and percentage data of how many schools with finance majors 

require international finance, offer it as an elective, or do not offer it, divided by degree type. 

A test for the equality of proportions reveals that the proportion of schools requiring 

international finance does not differ to a statistically significant extent across the degree types 

(χ2[3]=2.47, p=.481). 

 

Table 2 

International finance Requirements by Degree Type 

Degree 

type* 
Required Elective Not offered 

Percent 

required 

BA 4 12 2 22.2% 

BBA 54 152 15 24.4% 

BS 46 111 14 26.9% 

BSBA 22 39 4 33.8% 

Total 126 314 35 26.5% 

*Degree types are Bachelor of Arts (BA), Bachelor of Business Administration (BBA), Bachelor of 

Science (BS), and Bachelor of Science in Business Administration (BSBA) 

 

The data suggest a low degree of integration of classroom language study and international 

finance in the finance curriculum of AACSB-accredited business schools. Only 18.1% of 

programs require foreign language study, and 26.5% require enrollment in a class dedicated 

entirely to international finance. These figures surely understate student exposure to these 
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subjects due to study abroad programs, courses with multicultural perspectives, other 

international business courses, and integration of international finance in other financial 

content delivery such as currency futures in a class on derivatives. Despite this caveat, there 

remains much opportunity for expansion of instruction related to globalization, language, and 

international finance in the curriculum. 

 

Discussion and Recommendations 

 

For many years, use of the English language has predominated in financial markets, and 

the curriculum of finance programs reflects this history by failing to require students to study 

a foreign language. However, in a globalized and multilingual economy, monolingual 

professionals lack important skills and knowledge. As outlined above, there are direct benefits 

to individuals, firms, financial markets, and economies for improved cross-language 

communication. Therefore, the current situation at AACSB-accredited business schools 

presents a misalignment between the needs of today’s graduates for professional careers in 

financial markets and the preparation they receive as students majoring in finance. 

However, the primary goal of a foreign language requirement need not be ensuring that all 

students achieve native-like proficiency in a second language, in part because the benefits of 

language study must be weighed against the related costs. Amending curriculum to require 

foreign language instruction has immediate tradeoff costs for both students and institutions. At 

an individual level, time spent studying a foreign language represents an opportunity cost (Saiz 

& Zoido, 2005). In particular, students may have less room in their plan of study for a second 

major or minor. At an institutional level, colleges might need to remove or alter a different 

curricular requirement, with implications for staffing, scheduling, and other difficult choices 

in resource allocation. Therefore, the incorporation of foreign language study in the finance 

curriculum must be designed carefully to increase its utility and efficiency. This section offers 

three recommendations to promote these goals. 

 

Increase Awareness of Hidden Translation 

 

The first recommendation is for the finance curriculum to raise awareness of translation, 

which plays a role in multiples forms of communication including intra-firm, accounting and 

regulatory reporting, equity research, and sentiment analysis. Because so much of global 

business and finance is conducted in English, it is too easy and tempting to ignore the huge 

volume of hidden translation taking place (Hanson, 2024). Financial markets and decisions rely 

on the free flow of information (Tetlock, 2014), and information plays a central role in financial 

theories (e.g., Fama, 1970; Hayek, 1945). In a global economy, much of the information, news, 

and data is generated in languages other than English. Thus, translation becomes a key factor 

in information asymmetry and its influence on firms and markets (Hanson & Mellinger, 2021). 

Some of the major international finance textbooks do not mention language translation, which 

shortchanges students from understanding its importance. While international finance 

textbooks and classrooms almost always devote substantial time to the topic of currency 

translation risk, this topic is wholly distinct from linguistic translation, despite the 

terminological overlap. 

Corporate finance at a multinational firm necessarily incorporates multilingual 

communication (Westney et al., 2022). Firms can select from a variety of language policies 

that reveal or hide translation to varying degrees (Feely & Harzing, 2003). However, even 

declaring a lingua franca (whether English or another language) does not eliminate the 

necessity of cross-language mediation within a multinational firm (Kankaanranta et al., 2015; 

Mufwene, 2010). For this reason, Hanson and Mellinger (2021) propose a framework based on 
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information asymmetry and intended audience to classify various corporate translation 

policies.  

Financial statements provide important inputs for financial analysis, and analysts rely on 

the proper translation of both corporate statements and related international accounting 

standards (Hellmann & Patel, 2021; Huerta et al., 2013). This emphasis on translation in the 

field of accounting stands in stark contrast to the CFA Institute’s English-only policy. 

However, financial decisions are clearly shaped by the informational input from this translation 

policy (Holthoff et al., 2015). Therefore, students need to be aware of the practice of translation 

and its ramifications, and such instruction may also help motivate language study. 

Beyond financial statements, equity research can involve local information gathering, news 

sources, and sentiment analysis. Bilingual analysts who are located in non-English speaking 

markets have a demonstrated advantage that likely stems from their ability to gather and 

quickly comprehend information in the local language (Bae et al., 2008). Meanwhile, financial 

news organizations such as Bloomberg gather information, interview sources, and ultimately 

publish stories in multiple languages. This multi-lingual process often occurs out of sight of 

the news consumer (Bielsa and Bassnett, 2009; Pięta, 2021; Valdeón, 2022), but the 

information can influence investment decisions. 

Algorithmic trading strategies are also influenced by translation. Translation complicates 

any sentiment analysis and related algorithms (Du et al., 2022). Furthermore, given the 

computer-driven nature of algorithmic trading, this analysis is likely to utilize machine 

translation (Zhang et al., 2017). Instructing students on the benefits and limitations of machine 

translation output is another important aspect of language instruction for its influence on 

finance. 

To illustrate the importance of translation for students of finance, this sub-section has 

briefly described multiple sites of translation activity, primarily related to the traditional core 

areas of finance. However, students of finance will also benefit from language study that 

incorporates an understanding of cultural norms and sensitivities. Language is intimately tied 

to history, politics, cultural traditions, and even religion. In short, recognizing the role of 

language and translation helps embed the study of finance in a social context rather than its 

more typical technical context. 

 

Promote T&I Literacy 

 

While basic conversational skills in a foreign language bring many personal benefits, 

formal business communication and financial research will, in many cases, still require 

language mediation of some kind. Therefore, finance students need instruction beyond 

traditional language study that incorporates translation and interpreting (T&I) literacy, which 

provides a core understanding of how language mediation is practiced (Takeda & Yamada, 

2019). There is a distinction between translation, which involves written materials, and 

interpreting, which involves oral communication. However, the two are often combined in the 

general field of translation studies. Thus, the use of the word translation in this article should 

be considered to incorporate both, but T&I literacy is used here to align with the term proposed 

by Takeda & Yamada (2019). The purpose is not for students to develop the personal ability to 

translate or interpret professionally. Instead, the goal is to guide them in best practices for 

engaging with language mediation (Mellinger, 2017, 2022). Recognizing the challenges and 

benefits of translation will help students understand the ramifications for personal finance and 

financial markets. 

Instruction related to T&I literacy could occur in several different ways. First, Takeda & 

Yamada (2019) propose non-language specific coursework that is specifically devoted to the 

topic. This model provides the most comprehensive understanding of language mediation and 
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can serve students with varied linguistic skills and backgrounds. However, it also places the 

greatest demands on a school’s resources and on a student’s time in the classroom. 

Consequently, schools may find it more efficient to locate translation instruction inside existing 

coursework.  Rather than a standalone course, such content could potentially become one 

aspect of a core curriculum course related to global perspectives, if such a requirement exists. 

Machine translation could plausibly even align with the content of a statistics or computer 

programming course (Trojszczak, 2022). While these suggestions may not be the most obvious 

place for such instruction, there are only benefits to reinforcing the importance of language and 

cultural understanding in a global economy. 

Still, given the emphasis on language instruction and international finance, it is only natural 

to recommend those courses as candidates for T&I literacy instruction. In the language 

classroom, translation can be incorporated as a fifth skill for students to develop in addition to 

the traditional skills of reading, writing, speaking, and listening (Colina & Lafford, 2017). 

Meanwhile, international finance coursework represents an opportunity for the business school 

faculty to discuss the importance of languages, translation, and localization and prepare 

students for careers in a global market (Simonsen, 2022). The development of such a 

curriculum is more fully described as a third recommendation in the next sub-section. 

 

Develop Content-Aligned Language Instruction 

 

Business schools can directly promote and incorporate foreign language acquisition 

through content-aligned instruction, drawing on the history of instruction in Language for 

Specific Purposes (LSP). LSP involves language instruction that focuses on a particular topic 

area, such as business, and by its nature involves multidisciplinary collaboration (see Fryer, 

2012, and Long, 2017, for overviews). A common model is for language departments to offer 

coursework that integrates or reinforces business topic instruction, but the level of integration 

can vary across at least three models: finance courses that acknowledge and integrate basic 

language and translation skills, separate discussion sections in a foreign language that 

accompany content instruction, and courses taught entirely in a language other than English 

(Klee, 2014; Klee & Barnes-Karol, 2007). 

The LSP approach might be considered analogous to the many math departments that offer 

courses in topics such as business calculus or business statistics. Such courses provide students 

with instruction in mathematics that is tailored to business applications and examples so that 

students reinforce knowledge of both disciplines simultaneously. LSP instruction expands this 

model further to incorporate content knowledge (finance or other business discipline), cultural 

knowledge, and linguistic skills, which Doyle (2012) refers to as the tripartite integrated 

structure of the LSP curriculum. This type of integrated instruction, when carefully designed 

and implemented in an LSP classroom, can also increase student engagement (Hill, 2020). 

Because foreign language requirements for finance are relatively rare, curricular change 

will involve a period of development and experimentation. Schools will differ in their choices, 

and the type of degree and intellectual tradition will be a factor in implementation. Liberal arts-

oriented programs may emphasize intellectual development and cross-cultural awareness (e.g., 

Phariss, 1991), while more technically-focused programs may pursue more utilitarian goals for 

direct professional applications. Thus, some programs may house LSP courses in a department 

of modern languages, while others may explore team-taught sections or encourage business 

faculty to incorporate language and translation into their syllabi and course content. Lafford et 

al. (2018) provide an overview of the continuing debate among LSP scholars regarding whether 

business content or language expertise should be considered the primary prerequisite for 

teaching these types of courses. No consensus exists on the best approach, and content delivery 

of business and language topics will ultimately depend on the expertise of the instructor(s). 
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Developing new content-aligned coursework will additionally rely on institutional factors. 

For example, Hyland (2009) stresses the importance of respectful collaboration in negotiating 

the correct balance of cooperation, team teaching, and integration between language and 

business professors. Other important factors include consistent leadership from university 

administrators, the commitment of the faculty to a globalized curriculum, and appropriate 

resources to support implementation (Crosling et al., 2008). Regardless of the model chosen 

for implementation, students will benefit from any moves to establish the relevance of language 

and translation in the field of finance. 

 

Limitations 

 

The data analyzed here were hand-curated from the websites of U.S.-based, AACSB-

accredited business schools. Generally, multilingualism is more prevalent and translation 

studies is more established as a discipline in other countries, so the recommendations here are 

intended primarily for U.S.-based schools. Furthermore, while the posted information was 

generally quite complete and comprehensible, there are opportunities for error in the data 

collection. The websites could be incomplete or out of date. Additionally, the finance 

curriculum in some cases likely hid the existence of international finance instruction within 

other courses. However, the comprehensive and unbiased nature of the data collection process 

lends credence to the overall finding that foreign language requirements are quite rare for 

students studying finance. 

Students can gain exposure to foreign language and international matters through a variety 

of other means. Study abroad programs are perhaps the most obvious. However, international 

politics, history, or literature provide just three more examples of the many courses that could 

help students develop an appreciation of language and culture. Various student clubs, guest 

speakers, and student activities are also able to deepen cross-cultural understanding. However, 

none of these approaches directly addresses communication and information transmission, 

which are so important in business and finance. 

Any motivated learner also has access to a plethora of available language learning material, 

including books, audio courses, and apps. While such materials are useful tools, they cannot 

fully substitute for a language classroom, not only for the interactivity with classmates and 

instructor, but also for the incorporation of cultural understanding and business applications 

and examples. Formal classroom study further provides motivation, and curricular 

requirements for foreign language study correlate with self-reported proficiency among adults 

(Saiz & Zoido, 2004). The curricular engagement described in the recommendations highlights 

how the study of language and translation directly impacts and supports business study in a 

way that self-study does not. 

Finally, the implementation of a foreign language requirement would almost certainly be 

met with resistance from students (Hagiwara, 1969; Thomas, 2010). Business faculty would 

need to assist with overcoming the perception that language courses are separate from the 

business world (Diao & Liu, 2020). The modern workplace is multilingual (Brannen et al., 

2014), and employer surveys regularly stress communication and language skills as desirable 

traits (Webb et al., 1999). Therefore, implementation should ultimately be worthwhile, despite 

the implied short-term challenges to be overcome and the necessary associated investment. 

 

Conclusion 

 

Studying a foreign language and understanding the role of translation in the global economy 

impart valuable skills and knowledge for college students. Benefits accrue to firms and to the 

global economy when financial markets are multilingual, and some of those benefits rebound 
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to individuals through wage premiums (Saiz & Zoido, 2005). Additionally, at the individual 

level language study has cognitive benefits (Cook, 1997) and can enrich cultural awareness 

and global travel experiences. 

The current situation at AACSB-accredited business schools demonstrates a lack of 

commitment to the study of foreign languages that aligns neither with the goals of globalization 

nor the demands of the modern economy. The integrated nature of supply chains, the 

dominance and scale of multinational corporations, and the sheer volume of international trade 

and communication all argue for the important role that language study can play in the business 

school curriculum. This paper recommends three curriculum-based strategies – namely 

increasing awareness of hidden translation, promoting T&I literacy, and developing content-

aligned language instruction – to prepare finance majors for full participation in global markets. 
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Credit Management in Action: A Cross-Functional, 

Boundary-Spanning Role Play Exercise 
 

Diana Tempski 
University of Wisconsin–LaCrosse 

 
Lise Graham 

University of Wisconsin-La Crosse 

 

One of the challenges of teaching complex business concepts in the field of 

finance to business students, with little or no business experience, is making the 

material relevant. We developed a cross-functional, role-play exercise in the 

working capital management content area to address this challenge in the 

principles of financial management course. This exercise offers students an 

opportunity to put concepts into practice in an active and collaborative learning 

environment that students repeatedly confirm adds to their learning and 

understanding of the subject matter. This exercise involves the use of teams 

which are assigned a specific role mirroring the actual business process of 

selling finished goods to new customers on open account, the establishment of 

credit authorization and collection procedures and corporate oversight.  

Keywords: Working capital management, role-playing exercise, credit policy, 

active learning, experiential learning.  

 

Introduction 

 

Current principles of financial management curriculum typically focus on delivering 

fundamental financial concepts and theory using traditional methods of lecture. As Xu & 

Makani (2016) point out, undergraduate students often find themselves struggling to grasp and 

apply finance knowledge learned in the classroom. Many instructors teaching the introductory 

course in finance have expressed this shared challenge of how to make the material meaningful 

and relevant. The active and collaborative learning role-play exercise developed and discussed 

in this paper addresses this challenge in one particular content area: working capital 

management.  

The learning objectives addressed in this exercise are two-fold; the first is rather broad in 

nature while the second is more focused. At the course level, the broad objective addressed is 

for students to define, identify and explain basic working capital terminology and concepts. 

The more focused objective here is to use an interactive role-play exercise to assist students’ 

grasp of working capital management concepts in finance. More specifically, define various 

possible components of accounts receivable management collections policies and identify the 

conflicts that can frequently occur between various corporate functional areas within a firm 

over credit policies. 

The role-playing exercise assigns students to six teams designated as various functional 

departments for a fictitious business. Each team’s task involves consideration of information 

and a perspective limited to their functional area. They are then expected to create a set of 

procedures, policies and means to accomplish such. Teams are allowed and encouraged to 

consult their instructor and textbook as they work on their assigned tasks.  

As students finish their tasks and create a course of action as assigned, all teams are able to 

fully see the ramifications of the actions of each cross-functional department. Class discussion 

follows the exercise allowing students to understand the scope of credit management policies 
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more fully in a corporate environment. Student feedback in the exercise is typically collected 

once the activity is finished to offer insights for future improvements.  

Historically, students have enjoyed this role-playing exercise, and it has truly aided in their 

understanding of a complex subject matter. Enhanced student learning, as reported, is 

undoubtedly the most important outcome of this exercise.  

 

Literature Review 

 

In their exploratory study of working capital management, Etiennot, Preve and Allende 

(2012) note that this subject matter is probably one of the most basic but least studied topics in 

corporate finance. Indeed, informal discussions amongst faculty teaching the finance principles 

class may reveal that many faculty often must skip this content area entirely in a given semester 

due to lack of time. While the decisions made in the day-to-day operations of managing 

working capital are often routine in nature, collectively they are key to the overall financial 

management of a business and thus still important to include in what is taught.    

To teach students about the decision-making process utilized in working capital, more 

specifically, credit management, the exercise discussed in this paper utilizes an experiential 

learning approach. As Hallows and White (2016) note, using “real-world” exercises in an 

introductory finance course demonstrates that classroom concepts have real value in the 

business world. Active learning exercises have also been shown to help students develop 

critical thinking skills (2016).  

Active learning as explained by Prince (2004), “is generally defined as any instructional 

method that engages students in the learning process” (p.223). Active learning offers students 

the chance to learn by doing. Using an active learning exercise in a principles of financial 

management class helps students engage with the concepts they are learning about at a deeper 

level (Huels & Weber, 2018). Despite the proven effectiveness of experiential learning 

exercises, Xu and Makani (2016) note that these pedagogical tools which seek to replicate real 

business situations are limited in their use at the undergraduate level.  

While active learning opportunities such as the exercise described herein may be somewhat 

limited in use, there is evidence that suggests them to be effective in increasing student 

engagement and learning (Prince, 2004). This role-playing exercise requires students to work 

in small groups which has also been shown to be effective in student learning (2004). 

Collaborative learning exercises offer a break from straight lecture and piques the interest of 

the students. As Prince (2004) notes, “faculty should structure their courses to promote 

collaborative and cooperative environments” (p. 229). This exercise seeks to do just that.  

 

Methodology 

 

The Working Capital Management Role-Playing Exercise 

 

Prior to attending class students are expected to have read the section of their textbook that 

describes setting and implementing credit policy. To begin the class all students receive some 

common information on the learning objectives and the nature of the exercise (Appendix A). 

Students are informed that they will participate in a role-playing exercise involving a fictitious 

residential window company that sells to residential builders that tend to be thinly capitalized 

and frequently short of cash (Lasher, 2011, p. 725). Students also learn that a slump in the 

housing industry has caused business to significantly slow leaving the company to consider all 

options to increase sales. 
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Students are then assigned to one of the following teams: 

1. CEO & Board of Directors 

2. Credit Department Decisions (Policy) Division 

3. Credit Department Collections Division 

4. VP of Marketing and Sales Force 

5. Customer 1 

6. Customer 2 

All teams are then given more specific information pertaining to their relevant assignment 

within the activity. Teams are instructed to create either a plan or set of information, depending 

on which team they are assigned to, and write it on the whiteboard for further discussion at the 

end of the activity (Appendix B). Teams are also encouraged to collaborate with one another 

and ask the instructor questions during this time.  

Once all teams have had approximately 10-15 minutes to collaborate and share their plans 

and information on the whiteboard, a class discussion occurs regarding the ideas generated and 

thoughts on whether customers would be granted lines of credit and how exactly the open 

balances would be collected.  

 

Teaching Notes 

  

While students are working together in teams to create a plan or set of information, 

instructors should answer questions as the students pose them. We typically provide additional 

information and feedback to each team as they consider what might be most important for their 

particular role in the activity. We also direct their attention to specific page numbers in the 

textbook used for our principles of financial management course, Brigham & Houston’s 

Fundamentals of Financial Management.  

The discussion that takes place once all teams have listed their information and/or plans on 

the whiteboard is typically an instructive one. The plans and un-creditworthy information the 

students create and list on the board often follows the outline of the textbook given the 

parameters of credit policy outlined by the text authors.  

Students will typically cite the usefulness of pulling credit reports (Brigham, 2015, p. 554) 

for determining credit risk, and they will typically note that collections will consist of sending 

letters or even utilizing collections agencies to collect on past due accounts (p. 554). Students 

will also typically list the common elements of corporate credit policy as described by 

Brigham: credit period, discounts, credit standards, and collections policy (2015, p. 553-554).  

The most instructional elements of this activity are often related to determining the 

identification and elements of a poor credit risk for a corporate credit department as well as the 

role of the marketing team in collection efforts for a given firm. As this information isn’t as 

readily available and conveniently described in the textbook, students are required to apply 

what they are learning in their marketing courses and utilize critical-thinking skills to 

effectively complete this activity. While critical thinking development isn’t necessarily a stated 

learning outcome of this exercise, it is an underlying learning outcome in our institution’s core 

curriculum.  

Finally, the primary author has related industry experience in working capital management 

and can provide students with numerous practical examples of how various scenarios might 

play out in the business world. For instance, sending letters and/or immediately turning an 

overdue account over to a collections agency is not always the best initial course of action with 

a past due account. The instructor could share with the students that phone calls may actually 

be more effective as first points of contact with past due accounts. Additionally, the instructor 

can highlight that credit reports may not always exist for every new business.  
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Impact and Measure of Learning Outcomes 

 

The role-playing exercise described above is in the field of finance, which is the field of 

interest and teaching for both authors. Additionally, the role-playing exercise is aligned with 

the goals of the College of Business (CBA) at the University of Wisconsin-La Crosse (UW-L). 

The Mission of the CBA is “Delivering academic excellence, career success, and community 

engagement through sharing new knowledge and creating enriching, interactive experiences” 

(College of Business Administration, 2022). One of the common goals we strive to achieve in 

student learning is in the realm of critical thinking and decision-making: “our students will be 

able to think critically when evaluating decisions” (College of Business Administration, 2019). 

This exercise directly works toward accomplishing those goals.   

This role-playing exercise also works to illustrate the challenges business managers face. 

Business decisions today increasingly cut across multiple areas of the organization (Datar et 

al., 2011). This experiential learning activity is a boundary-spanning one that gives students a 

window into how cross-functional a corporate setting actually is. Individuals in varying 

departments must understand areas outside of their own assigned duties. A credit department 

must work in conjunction with marketing teams under supervision of executive management 

of a firm.  

The assessment of learning measure utilized for this activity is an indirect and simple one; 

students complete a questionnaire once both the activity and class discussion are completed 

(Appendix C). Students consistently report that the activity does contribute to their learning of 

working capital management and have listed a variety of specifics that helped them learn. This 

activity has been used repeatedly over the course of several semesters and changes have been 

made based on suggested improvements made by students.  

Students repeatedly have indicated that this activity has enhanced their learning. Below is 

a sample of student comments on how this activity enhanced their learning last spring: 

• This activity helped me better understand the material using a "real-life" example. 

• This simulated real life applications and actually applied the concepts to a real-life 

situation. 

• It helped me see the bigger picture related to credit policy and how different parts of a 

company contribute to it. 

• Working in teams helped me learn.  

• The class discussion at the end and it was a fun activity. 

Simulating a real-world example is exactly what we are striving for. The fact that students 

reportedly enjoy this activity is an added bonus.  

 

Conclusion 

 

Real-world examples and activities do assist in student learning and are a fun way to break 

up a semester-long principles class. While students reportedly enjoy this activity every time it 

is used, it is a work in progress that is fine-tuned every time it is used by the authors. The 

following is a sample of suggested ways to improve the activity: 

• Emphasize collaboration between teams more 

• Provide industry examples 

• Provide more data 

• Provide some numbers to go on. 

This exercise could be utilized in other principles of financial management courses as is. 

However, it is the authors’ plan to provide some additional instruction. Teams will indeed be 



   

Advances in Financial Education 37 Summer 2023 
 

encouraged to collaborate with other teams more. Students will also be encouraged to create 

their own data and numbers that they are interested in. This exercise has proven to be a valuable 

and fun teaching tool that the authors will continue to utilize in their principles of financial 

management courses.    
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APPENDIX  

Appendix A – Assignment Information Shared with all Participants 

Today you are participating in an interactive role-playing activity developed to help you learn 

more about working capital management in a role-playing environment.   

 

The Learning Objectives for this activity are as follow: 

• Define various possible components of accounts receivables collections policy.  

• Identify the conflicts that can frequently occur between various functional areas within 

a firm over credit policies. 

 

You will each be assigned to one of the following teams with specific objectives: 

• CEO & Board of Directors of Kruger Residential Window Company  

• Credit Department Collections Division of Kruger Residential Window Company 

• Credit Department Decisions (Policy) Division of Kruger Residential Window 

Company 

• VP of Marketing and Sales Force of Kruger Residential Window Company 

• Customer 1 of Kruger Residential Window Company 

• Customer 2 of Kruger Residential Window Company 

 

Kruger Residential Window Company sells windows to residential builders. These builders 

tend to be thinly capitalized construction companies that are frequently short of cash. Over the 

past year, there's been a slump in the housing industry and Kruger’s sales have slowed. Kruger 

is at a do or die point and must do something to generate more business. Your assignment is to 

create a strategy expected to lead to that outcome. 

 

Appendix B 

Team Assignments, Information Shared with Individual Teams 

Credit Department Decision and Policy Division 

You represent the CFO & Credit Department of Kruger Residential Window Company.   

 

Your task is to determine this firm’s credit policies. You will need to decide how to distribute 

credit to your customers and you will need to establish the requirements for customers that are 

interested in doing business with your company and thus requiring open accounts (trade credit) 

to do so. Consider what you understand about credit policies and create a set of policies for this 

firm. Pages 553-554 in your Brigham & Houston textbook offer some useful guidelines on 

credit policy. Also consider the following: 

• What credit standards are you considering? How financially strong must a customer 

be?  

o What might be a desirable current ratio?  

o How long would you like your customers to be in business?  

o What ratio of net worth to credit line requested would you like to see your 

customers have?  

• What’s a typical credit line that you are willing to offer?  

• What terms of sale do you want to use to encourage business?  
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Remember that your underlying goal is wealth maximization for Kruger’s shareholders. Keep 

in mind that the Board of Directors may contact you to let you know what they have in mind 

for generating more business for the firm. Finally, write your policies on the whiteboard. 

 

Credit Department – Collections Division 

You represent the CFO & Credit Department of Kruger Residential Window Company.  

 

Your task is to determine how you will enforce your firm’s credit terms and collect on slow- 

paying accounts. Given the information you have on Kruger Residential Window Company, 

you can assume that your company may, indeed, have a number of customers that do not pay 

their bills as promptly as you might like. Outline your plan on how your department should go 

about enforcing credit terms and collecting on slow-paying accounts.   

 

Page 554 in your Brigham & Houston textbook may contain some helpful suggestions as would 

your instructor. It may also be useful to consider enlisting the Marketing Department as part of 

your strategy to assist you in this area.  

 

Remember that your underlying goal is wealth maximization for Kruger’s shareholders. Keep 

in mind that the Board of Directors may contact you to let you know what they have in mind 

for generating more business for the firm. Finally, write your policies on the whiteboard.  

 

CEO & Board of Directors 

You represent the CEO & Board of Directors of Kruger Residential Window Company.    

 

Your job is to create a solution to the slowing of sales to increase your firm’s revenues. This 

includes a plan for the Marketing Department as well as a plan for your firm’s Credit 

Department (consider both credit policy and collections areas). Pages 553-554 in your Brigham 

& Houston textbook offer some useful guidelines on credit policy. Also consider the following: 

• What credit standards are you considering? How financially strong must a customer 

be?  

o What might be a desirable current ratio?  

o How long would you like your customers to be in business?  

o What ratio of net worth to credit line requested would you like to see your 

customers have?  

• What’s a typical credit line that you are willing to offer?  

• What terms of sale do you want to use to encourage business?  

 

You are encouraged to consult with both the Credit Department Decisions Area and Collections 

Area as you formulate your plan. Remember that your underlying goal is wealth maximization 

for Kruger’s shareholders. Finally, write your policies on the whiteboard.  

 

VP of Marketing and Sales Force 

You represent the VP of Marketing and Sales Force of Kruger Residential Window Company.  

 

Your job is to create a marketing plan that will serve as a solution to the slowing of sales to 

increase your firm’s revenues. As a marketing specialist, what are some things that might help 

you sell more windows to prospective customers? How can you help this company survive? 

This plan might include a relaxation of the firm’s credit policies. Pages 553-554 in your 



   

Advances in Financial Education 40 Summer 2023 
 

Brigham & Houston textbook offer some useful guidelines on credit policy. Also consider the 

following: 

• What’s a typical credit line that you think your firm should offer?  

• What terms of sale do you want to use to encourage business?  

• What methods of collections would you like to see your firm engage in?  

 

Remember that your underlying goal is wealth maximization for Kruger’s shareholders. You 

may consult the Board of Directors and Credit Department areas if you choose. Finally, write 

your plan on the whiteboard. 

 

Customer #1 

You represent a prospective customer of Kruger Residential Window Company. Kruger 

Residential Window Company has been experiencing a slump in sales lately and should be 

looking to expand its business and customer base.   

 

As a prospective customer of this firm, you are a less than desirable credit risk for Kruger. 

Your job is to create some hypothetical financial data for your firm based on your understanding 

regarding credit policies. Assuming you may be approached by a Kruger Marketing Specialist, 

what financial and company information would you supply? Consider the following: 

• What is the amount of the credit line you are requesting?  

• What is your company’s current ratio?  

• What is your company’s net worth?  

• What is your company’s past payment history?  

• What other information can you provide?  

 

You should also give a name to your company. Finally, write your customer information on the 

whiteboard.  

 

Customer #2 

You represent a prospective customer of Kruger Residential Window Company. Kruger 

Residential Window Company has been experiencing a slump in sales lately and should be 

looking to expand its business and customer base.   

 

As a prospective customer of this firm, you are a slightly less than desirable credit risk for 

Kruger. Your job is to create some hypothetical financial data for your firm based on your 

understanding regarding credit policies. Assuming you may be approached by a Kruger 

Marketing Specialist, what financial and company information would you supply? Consider 

the following: 

• What is the amount of the credit line you are requesting?  

• What is your company’s current ratio?  

• What is your company’s net worth?  

• What is your company’s past payment history?  

• What other information can you provide?  

 

You should also give a name to your company. Finally, write your customer information on the 

whiteboard.  
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Appendix C 

Learning Assessment, Distributed to all participants to complete at the end of the activity 

1. How did this assignment/activity contribute to your learning of this material? 

2. List some specifics that helped you learn.  

3. What might have enhanced your learning  (i.e., how could this assignment/activity have 

been improved)? 
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CFO MEMO: Estimating the Cost of Capital 
 

Elizabeth W. Cooper 
La Salle University 

 

In this project, students are expected to perform a comprehensive cost of capital 

analysis on a publicly-traded company. The project will help students 

understand the concept of weighted average cost of capital by using actual firms 

and real-time data. Students should write a formal memo, addressed to the Chief 

Financial Officer (CFO) of the selected company, regarding the cost of capital 

approach and estimate. Detail on the data and sources used as well as the 

calculations and implications are paramount to the exercise. In addition, 

attention should be given to the assumptions made throughout the analysis. A 

grading rubric is also provided. This project is geared toward upper-level 

undergraduate finance students and graduate students in corporate finance. 

The project can be done in teams or individually.  

Keywords: Cost of capital, corporate finance, business memo, real time data, 

practical application. 

 

Introduction 

 

When teaching the weighted average cost of capital to undergraduate or graduate finance 

students, the instructor commonly uses textbook problems and examples to illustrate the 

concepts. Typically, going through the cost of debt, cost of common stock and cost of preferred 

stock is the lecture structure, followed by a discussion of market value weights and putting it 

all together in the weighted average cost of capital (WACC). In this project, students have the 

chance to utilize the concepts learned in class in a real-world application by finding each 

component of the WACC (cost of debt and equity as well as weights) and discussing the 

implications. This is put together in a formal memo, which allows the student to both illustrate 

the quantitative concepts of the WACC while also being required to communicate the results 

and steps effectively. 

One main objective of the memo project is to use market data; this needs to be current and 

can be ascertained from a variety of resources. Some resource examples are listed in the 

directions of the project but others can be used and substituted according to professor and 

student preference.  

To begin this exercise, students should have a basic understanding of how to estimate the 

cost of debt. Here, the assumption is that students will either use a yield to maturity approach 

or a credit risk spread approach. The credit risk spread approach can be illustrated using the 

tables given on Aswath Damodaran’s website (see Ratings, spreads, and interest coverage 

section under “Current Data”). 

For instance, an excerpt from the January 2022 table from Damodaran’s website is as 

follows: 

 

Rating is Spread is 

D2/D 14.34% 

C2/C 10.76% 

Ca2/CC 8.80% 

Caa/CCC 7.78% 
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B3/B- 4.62% 

B2/B 3.78% 

B1/B+ 3.15% 

Ba2/BB 2.15% 

Ba1/BB+ 1.93% 

Baa2/BBB 1.59% 

A3/A- 1.29% 

A2/A 1.14% 

A1/A+ 1.03% 

Aa2/AA 0.82% 

Aaa/AAA 0.67% 

 

Students should find the credit rating of the firm that they are using for the project and add 

the spread given in the table to the current risk-free rate (students should look up the yield on 

a ten-year Treasury bond or similar). Alternatively, students can find the yield to maturity on 

the company’s bonds by doing a search from the Financial Industry Regulatory Authority’s 

(FINRA) website or other source. Care in this case bust be taken to use a weighted average 

approach for all of the firm’s bonds or provide some indication as to why a particular bond 

yield (from perhaps dozens) was chosen to represent the overall estimate of the firm’s cost of 

debt.  

Next, the student will use a capital asset pricing model (CAPM) approach to estimate the 

cost of common stock. In the memo project, students should be able to describe the assumptions 

that they used for the model; namely, the risk-free rate, the market rate (or market risk 

premium), and beta. Students will also calculate, if the balance sheet warrants, the cost of 

preferred stock for the firm. Here, students should find the dividend on the preferred stock and 

divide this by the price of the preferred stock.  

Students should understand how to estimate the appropriate capital structure weights to use 

in the cost of capital calculation. Here, it is very important that students use the market value 

of equity when calculating the weights – namely, the price of the firm’s common stock 

multiplied by the number of shares outstanding. Students should not use the book value of 

equity as this can be quite different than the market value. However, the book value of debt 

can be used since the balance sheet debt values and the market value of the debt are generally 

close. Care must be taken to use correct units when comparing these two numbers (or three, in 

the case that the firm also has preferred stock outstanding).  

Once the costs of debt, common stock, and (if appropriate) preferred stock are estimated 

and the weights are calculated, students should then estimate the weighted average cost of 

capital for the firm. The after-tax cost of debt should be used here, as interest is tax deductible, 

so the firm’s effective tax rate should be used. 

Students are asked to then reflect on the number that they estimated for the WACC. They 

should be able to describe what it means and how it compares to other firms in the industry. 

For instance, if students notice that the WACC is higher for the firm analyzed relative to the 

industry, they might also notice and comment on the higher risk or differences in capital 

structure. This can also be a way for students to check their work – perhaps if they find a 

WACC that is much higher or lower than firms in the industry they will go back and check 

their assumptions and calculations. If there is an error, this is a good way to catch that and make 

changes. 

The project should be presented in a formal business memo format addressed to the actual 

CFO of the firm in question. Students can use pre-loaded memo formats in Word or other word 

processing functionalities. The reason for the memo (rather than a worksheet or general 
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research paper) is to encourage effective business communication. It is important to emphasize 

not only the quantitative aspects of a finance topic but also how to translate the information 

into a cohesive and clear written document. Students may find that writing down the steps taken 

in the cost of capital analysis in a memo actually helps solidify the concepts learned in class. 

 

Directions for the student 

 

You have been assigned by your firm’s CFO to estimate your firm’s current weighted 

average cost of capital. Write a detailed memo (please use a formal memo format) to your CFO 

outlining the process you took to estimate the WACC. Make sure that all relevant information 

is included within the body of the memo yet also be mindful of length (be succinct). The CFO 

should not have to search for the information (data, sources, etc.) in appendices. Put all relevant 

calculations and information in the body of the memo. Please see the questions and instructions 

below for things to include in the memo (you can include anything additional that you feel 

would be important for the CFO to understand and know – this list is the minimum to include).  

Calculations should be detailed in your document so that the CFO can clearly see how 

everything was done. Please include and reference any websites and sources used to arrive at 

your estimated values. For this assignment, it is extremely important to be detailed about how 

you arrived at each estimate and to go through any assumptions (and reasons for those 

assumptions) that were made in the process. Keep all calculations and information within the 

body of the memo.  

Some good resources include Google Finance, Yahoo Finance, and the Wall Street Journal. 

If available, S&P NetAdvantage CapitalIQ and Bloomberg are helpful resources as well. 

Damodaran Online is also a useful website. Helpful areas within the “current data” field of 

Damodaran include historical returns and risk premiums, and credit risk spread tables (under 

Ratings, spreads, and interest coverage). Another useful website is FINRA – here you can find 

credit ratings and information on bonds by selecting “market data” and searching for corporate 

bonds. 

1. Select a publicly traded company and notify your professor of your decision so there 

are no duplicate analyses.  

2. Estimate your company’s weighted average cost of capital. Explain all assumptions, 

sources, and calculations. 

a. Estimate the weights (debt and equity). This means you need to find the market 

value of equity (number of shares outstanding times the price per share) and you 

can use the book value of debt (this means using the balance sheet; remember book 

value and market value are not far apart when looking at debt). Describe what you 

did in your memo and include values (E, D, and V). 

b. Estimate the cost of equity. This means you should use the capital asset pricing 

model; you need to find the inputs to the model (i.e., the risk-free rate, the market 

risk premium, and beta). Describe your sources and your assumptions. Include the 

value that you calculated (Ke). 

c. Estimate the cost of debt. We discussed several ways to estimate the cost of debt. 

Most of you will find it necessary to either estimate the average yield to maturity 

on the company’s bonds outstanding and/or use the company’s credit rating and the 

credit risk spread table (see Damodaran reference). Describe your sources, 

assumptions, and process. Include the value that you calculated (KD). 

d. Calculate the weighted average cost of capital (WACC). For this you will also need 

the tax rate (t). Describe how you arrived at this number (t) and write out the formula 

that you used to calculate WACC (and the number should be clearly evident in your 

memo). 
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3. Look at Damodaran Online and check out how your estimate compares to industry cost 

of capital estimates. Comment on this comparison. Does it make sense? 

4. The memo should be addressed to your firm’s CFO and should be in a formal memo 

format. 

 

Conclusion 

 

I have used this particular project (or past iterations of it) for several years now in both my 

undergraduate and graduate corporate finance courses. The feedback I get from graduate 

students in particular is that it opens their eyes as to how the cost of capital is calculated using 

real-time data and sources. It is more difficult than a book problem because the inputs are not 

right there – students have to use critical thinking skills in order to find the information that 

they need and to use it properly. In other words, it helps to make an abstract concept come to 

life. Students note that having to look up inputs for various aspects of the calculation allows 

them to have a firmer grasp on what the data means and how it can be used and interpreted. In 

addition, it is harder than they anticipate! For instance, having to locate the risk-free rate by 

checking the latest Treasury bond yields means that students have a greater sense of what that 

variable means, why we use the Treasury yield as a proxy for a risk-free rate, and some of the 

decisions we have to make in order to proceed (which rate should be used?). In some cases, 

undergraduate students have a more difficult time with properly using data. For instance, unit 

mismatch (billions versus millions, for instance) might create a problem for students when 

trying to calculate the weights of debt and equity.  

Some students struggle with certain aspects of the project – particularly the cost of debt. 

This concept and estimation process seems to be challenging. Perhaps because there are 

multiple ways to estimate the cost of debt, students struggle to even get started with the 

estimation process. I typically direct them to use the credit risk spread approach as outlined 

above, as this is applicable to all publicly traded firms and allows students to take a deeper dive 

into concepts like credit ratings. When students try to estimate the cost of debt using bond 

yields, they have a hard time deciding how to average the yields out (or simply select one 

“representative” bond yield) all while explaining their decision process.  

The fact that it is a writing intensive project in the form of a business memorandum is 

unique for students – especially in a finance class. Some students – both undergraduate and 

graduate – have never written a business memo before so this process in and of itself is helpful 

exposure. The writing itself can sometimes be the biggest challenge; how can the student 

convey the information in a succinct yet thorough and professional manner? Business students 

are generally not asked to communicate quantitative information in a written document but 

here it is a heavily weighted aspect of the project and grade. It is also representative of what 

many students can expect outside the classroom. By effectively communicating the information 

in a carefully written document, students often come away with a firmer grasp of the material. 

Explaining the process and the outcome goes a long way to solidifying the concept of the cost 

of capital. I included an example of a student memo (Appendix). Of note is the fact that this 

particular submission is representative of student memos – at least as a first draft. In this 

example, I asked the team to go back and provide more information on the assumptions and 

models used throughout the process. I can see that they documented their sources, but I asked 

them to provide more detail around their thought process for each piece of data used in the 

project. Overall, the mechanics are there, but the communication needed a bit more work.  

I also utilize a version of this case that requires students to utilize the Bloomberg terminal. 

In the Bloomberg version I do not have the students write a CFO memo but rather focus on 

Excel work and manipulation. Bloomberg is, of course, not available for all students at all 

universities so the most general instructions are presented here. But, if available, having 
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students perform this exercise using data and screens from Bloomberg commands is wonderful 

practice for students to explore the terminal as well as hone their skills in finance. Further, it 

allows me to ask students more questions regarding input changes – for instance, what happens 

if the Fed funds rate or corporate tax rate changes? How does this impact the firm’s cost of 

capital?  

Overall, I find that this is an effective project. It is challenging but completely doable and 

allows students to come away with a better understanding of the cost of capital. I emphasize 

the fact that finance is as much of an art as it is an exact science. This brings that idea to light 

for students who must think critically about data sources, choices, model implementation, and 

communication to successfully complete the project. 
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Cost of Capital Case Grading Rubric 

MEASUREMENT UTILIZED (Project grade is 100 points in this rubric) 

 Needs improvement  

x ≤ 79 

Satisfactory  

80 ≤ x ≤ 89 

Excellent  

90 ≤ x ≤ 100 

Completeness 
Less than 50% 

of all elements attempted. 

At least 50% but less than 100%  

of all elements attempted. 
All elements attempted. 

Grammar, Sentence 

Structure and 

Spelling 

Frequently uses inappropriate 

grammar and incomplete or poorly 

structured sentences, which interfere 

with comprehension. Poor or limited 

choice of words for expressing 

problem understanding; frequent 

misspellings. 

Generally, complies with standard 

English and grammar and sentence 

usage. Satisfactory use of words to 

support written expression of 

problem understanding; has 

proofread or checked spelling; minor 

errors. 

Sophisticated use of English 

language, using varied sentence 

structured, phrasing and cadence; 

grammar is error-free. Very good use 

of words to support written 

expression of problem 

understanding; spelling is error-free. 

Part 1 
Did not check company with 

professor 
 Company checked with professor 

Part 2. a 

Significant errors or omissions in 

calculation and/or explanation of 

market value of equity. 

Some errors in calculation and/or 

explanation of MVE 

MVE calculated correctly and 

explained adequately 

Part 2. a, cont’d. 

Significant errors or omissions in 

calculation and/or explanation of 

book value of debt. 

Some errors in calculation and/or 

explanation of BV debt 

BV debt calculated correctly and 

explained adequately 

Part 2. b 

Significant errors in model and/or 

inputs to model to estimate Ke. 

Descriptions are lacking. 

Some errors in model or inputs to 

estimate Ke. Descriptions and 

assumptions may not be accurate. 

Uses correct model (CAPM) and 

correct inputs to model to estimate 

Ke. Descriptions and assumptions 

are accurate. 

Part 2. c 

Significant errors in model and/or 

inputs to model to estimate Kd. 

Descriptions are lacking. 

Some errors in model or inputs to 

estimate Kd. Descriptions and 

assumptions may not be accurate. 

Uses correct model (CAPM) and 

correct inputs to model to estimate 

Kd. Descriptions and assumptions 

are accurate. 
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Part 2. d 
Significant errors in WACC 

calculation or inputs.  

Some errors in WACC calculation 

and/or inputs to the WACC. Formula 

may not be visible. Tax rate may not 

be estimated correctly. 

Correctly calculates and explains all 

inputs to the WACC. Tax rate is 

estimated accurately. WACC 

formula is visible and correct. 

Part 3 

Comparison to industry estimate 

may have been done incorrectly or 

not at all. Explanation is lacking. 

Comparison is made to industry 

estimate but explanation is lacking. 

Comparison made to industry 

estimates using acceptable source. 

Adequate description and 

explanation about this comparison. 

Part 4 Memo is not addressed to CFO  Memo is addressed to firm’s CFO 

Overall 

Organization/ 

Logical flow  

Disconnected introduction and/or 

conclusion; does not use a logical 

sequence of material; draws illogical 

conclusions. 

Develops ideas through effective use 

of opening & concluding statements; 

well-structured to suggest connection 

between sections. 

Maintains clear focus; uses structure 

to build conclusions; presents 

analysis using sequence of ideas, 

clarity of flow and continuous view. 
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Appendix 

Example of a student memo 

 

 
 

To: Luca Maestri, Chief Financial Officer 

From: XXXXX 

CC:  Finance Team 

 

Our team estimated the weighted average cost of capital for Apple, Inc.  First, we calculated 

the market value of equity and the book value of debt, see our calculations below: 

The market value of equity (E) shows the number of shares outstanding times the price per 

share. According to S & P Net Advantage Capital IQ, Apple, Inc. has 15.82M in shares 

outstanding and the current stock price is $155.33. Market Value of Equity is 15.82M x 

$155.33= $2,457M.  

The book value of debt (D) shows the Long-Term (LT) Debt plus the Current portion of LT 

debt. According to the S & P Net Advantage Capital IQ, Apple, Inc. has $99,627M in Long-

Term Debt and $9,740M in Current Portion of LT Debt. The book Value of Debt is $99,627M 

+ $9,740M= $109,367M.  

The value of the firm (V) shows the Debt plus Equity. The value is $109,367M + $2,457M= 

$111,824M. 

Equity (E)= $2,457M; Debt (D)= $109,367M; Value (V)= $111,824M 

Our team then estimated the cost of equity using the capital asset pricing model, see our 

calculations below: 

The cost of Equity was estimated using the Capital Asset Pricing Model (CAPM). Cost of 

Equity= Risk free rate + (Beta x Equity Risk Premium). Data is as follows: 

10-year T-bond (U.S. Treasury Department data) = 3.6% 

Damodaran’s estimate of ERP as of February 1, 2023= 4.89% (Trailing 12 month, with adjusted 

payout) 

Apple, Inc.’s beta is 1.28 as of February 16, 2023, on Yahoo Finance. 

Cost of Equity (Ke) is 0.036 + 0.0489 x 1.28 = 0.0986 

Next, we estimated the cost of debt using the average yield of outstanding bonds.  See our 

calculations below: 

From the Damodaran online resource, we can look up the credit risk spread of an Aaa-rated 

Apple Inc., which is currently 0.56% for 2022.  

According to U.S. Treasury Department data, the risk-free rate (the yield on a 10-year US 

Treasury bond) is 3.6% 

Following Finbox, Apple's latest twelve months effective tax rate is 16.1%. 

Cost of Debt = (risk-free rate of return + credit spread) * (1 - tax rate) 

Cost of Debt = (3.6%+0.56%) *(1-16.1%) 

Cost of Debt = 3.49% 

  

Apple, Inc. 
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Therefore, the cost of debt (Kd) is 3.49% 

Using the weights of debt and equity and the cost of debt and equity, the WACC is calculated 

as follows:  

WACC = Wd × (1 - t) × Kd + We × Ke 

Where: 

T is the tax rate. According to Finbox, Apple's latest twelve months effective tax rate is 16.1%. 

The weight of Debt is 4.64% 

Market Value of Equity = Total Shares Outstanding * Price per share =15,892,723 (in 

thousands) *155.33 

Market Value of Equity = $ 2,468,616,664 (in thousands) (Yahoo! Finance, 9/30/2022) 

We=E/(E+D) = 2,468,616,664/ (2,468,616,664+120,069,000) = 0.9536 = 95.36% 

Weight of Equity is 95.36% 

Book Value of Debt = Long-Term Debt + Current Debt = 98,959,000 + 21,110,000  

Book Value of Debt = $ 120,069,000 (in thousands) (Yahoo! Finance, 9/30/2022) 

Wd=D/(E+D) = 120,069,000 / (2,468,616,664+120,069,000) = 0.046 = 4.64% 

Cost of Debt is 3.49% 

Cost of Equity is 9.86% 

Tax rate = 16.10% 

 

WACC = Wd × (1 - t) × Kd + We × Ke 

WACC = 0.046*(1-0.161) *0.0349+0.9536*0.0986 

WACC = 0.0954 = 9.54% 

The WACC for our company is 9.54%. 

Finally, we compared our estimate to the industry cost of capital estimates using Damodaran 

Online.  The electronics industry has an average cost of capital of 9.92% while Apple, Inc. is 

at 9.54% and the market average is 8.44%.  Compared to our peers this shows that Apple, Inc. 

is established, larger than our competitors and a safer investment for investors.  We are not 

paying as much as our competitors for equity and debt and can use equity and debt to grow the 

business.  Apple, Inc. shows true value to the stakeholders and can be relied upon to produce 

positive returns on their investments. 

Thank you, 

 

XXXXX 

Apple, Inc. 
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Teaching Triangular Arbitrage: A New Pedagogical 

Approach Using Bipartite Arbitrage 
 

Kevin C.H. Chiang 
University of Vermont 

 

Xiyu Zhou 
University of Alaska Fairbanks 

 

This paper proposes a new method to teach triangular arbitrage by using 

bipartite arbitrage in an international finance related course. A systematic 

approach is followed to reduce the triangular arbitrage question into a bipartite 

arbitrage question, by calculating the cross-exchange rate bid-ask prices. It 

greatly simplifies the topic that many students often have a hard time 

comprehending. This method is straightforward and conceptually easy to 

understand. The authors find it an effective instructional tool.  

Keywords: triangular arbitrage, bipartite arbitrage, cross-exchange rates, 

teaching method 

 

Introduction 

 

In International Finance, many students have difficulty in understanding the topic 

“triangular arbitrage” (Martinez, 2012). Over the years, we have developed a new approach of 

instruction to alleviate the difficulties. We propose that students calculate the cross-exchange 

rate bid-ask prices based on two dealers’ quotes, then treat these two dealers as one artificial 

dealer, and treat the calculated cross-exchange rate bid-ask prices as the bid-ask prices from 

this artificial dealer. We then compare them to the quotes from a third dealer to see if arbitrage 

opportunities exist. Thus, we effectively convert a triangular arbitrage problem into a bipartite 

arbitrage problem by making it much simpler for students to understand.  

 

Explanation of the Problem 

 

The business school here offers a degree in Bachelor of Business Administration with 

Finance/Economics concentration, and “International Finance” is one of the elective courses 

in this degree.  

The student body is quite diversified. Many European (mainly from Scandinavian countries 

or Baltic states) and Canadian students on athletic scholarships study side by side with military-

related students as well as “born and raised” in-state students. Among American students, many 

are nontraditional students who are as old as 50 years. We have been the instructors of this 

course (consecutively) for more than twenty years. 

From past teaching experience, we have discovered that one topic that many students found 

difficult to understand was “triangular arbitrage.” Many students in the International Finance 

class have taken only the mandatory Financial Management course. While they are relatively 

good at calculating different ratios and net present values, many of them, especially those who 

have never lived outside the USA, have difficulty in understanding the concept of triangular 

arbitrage, that is, how to identify whether a triangular arbitrage opportunity exists and if so, 

how to execute a trading strategy to earn arbitrage profit. Furthermore, when students try to 

use the exchange rates along the triangle to check whether an opportunity for triangular 
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arbitrage does exist, they tend to make errors due to the lack of motivation and/or poor 

arithmetic skills.  

We examined several textbooks and felt that none of them provided a very satisfactory 

pedagogical approach. Many textbooks either did not provide a detailed explanation, (Moffett 

et al., 2017; Madura, 2020) or took a complicated approach (Solnik & McLeavey, 2004). In 

recent years, we have used the textbook International Financial Management by Eun et al. 

(2020) Overall, it is an excellent textbook that fits our students’ needs well. In the 9th edition, 

Eun, Resnik, and the newly added third author Kuluun, provides a more detailed explanation 

of a “triangular arbitrage example with bid-ask spread.” The 9th edition begins with an example 

of bipartite arbitrage, making the concept of arbitrage much more straightforward for students 

to understand; however, they do not make enough effort to link triangular arbitrage with 

bipartite arbitrage. In the following section, we have introduced our approach with an emphasis 

on how to identify a triangular arbitrage opportunity and execute the trading strategy 

accordingly. 

 

Our Approach 

 

To understand an arbitrage opportunity and identify a triangular arbitrage opportunity, our 

approach is to reduce the triangular arbitrage problem to a more straightforward bipartite 

arbitrage problem. More specifically, we calculate cross-exchange rate bid-ask prices based on 

the quotes from two out of the three dealers. Thereafter, we treat these two dealers as one 

artificial dealer and the calculated cross-exchange rate bid-ask prices as the ordinary bid-ask 

quotes from this artificial dealer. Next, we compare the (calculated cross-exchange rate) bid-

ask prices from this artificial dealer to the bid-ask quotes from the third dealer to see whether 

the no-arbitrage condition has been violated. In this way, we effectively reduce a triangular 

arbitrage problem into a bipartite arbitrage question.  

In the classroom, we begin by introducing the official definition of arbitrage. According to 

Eun et al (2020), an arbitrage is a zero-risk, zero-investment strategy from which a profit is 

guaranteed. (Page 135). Next, we use layman’s language to state that an arbitrage opportunity 

exists when an arbitrageur does not have to spend their own money, takes no risk, yet is 

guaranteed to earn a profit.  

To check whether an arbitrage opportunity exists, we use the following approach. 

We begin by showing the students that for any bipartite arbitrage opportunity to exist, one 

dealer’s bid price (the price that an arbitrageur may receive from selling to a dealer) has to be 

higher than the other dealer’s ask price (i.e., the arbitrageur’s purchasing price).  

Thereafter, we follow the two steps given below to identify the existence of a triangular 

arbitrage opportunity.  

Step one is to calculate the cross-exchange rate bid-ask prices based on the quotes from 

two of the three different dealers. Treat these two different dealers as “one artificial dealer” 

and the calculated cross-exchange rate bid-ask prices as the bid-ask prices from this “one 

artificial dealer.”  

In step two, we compare the calculated cross-exchange rate bid-ask prices from “the 

artificial dealer” to the bid-ask prices from the third dealer to see whether one dealer’s bid price 

is higher than the other’s ask price.  

Thus, the triangular arbitrage problem is reduced to a bipartite arbitrage problem and 

becomes much simpler and straightforward for students to solve. 

Once a “bipartite arbitrage opportunity” has been identified, we ask students to execute it, 

that is, buy from the dealer quoting the low ask-price, and sell to the dealer quoting the high 

bid price. Next, we ask the students to try to explain in detail how to buy from or sell to the 
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artificial dealers at the calculated cross-rates, that is, try to segregate the artificial dealer into 

two different dealers and the cross rates into two bid or ask prices.  

 

Examples 

 

This section first used two examples to illustrate the concept of bipartite arbitrage. We use 

used car markets as an illustration in the Bipartite Arbitrage Example 1. Example 2 is based on 

foreign currency quotations. Mathematically these two examples are identical except for 

different scales.  

Next, we provide two triangular arbitrage examples. Triangular Arbitrage Example 1 

illustrates what the arbitrage strategy should be if the artificial dealer’s cross bid price is higher 

than the third dealer’s ask price. Triangular Arbitrage Example 2 demonstrates the arbitrage 

strategy when the artificial dealer’s cross-exchange rate ask price is lower than the third 

dealer’s bid price.  

 

Bipartite Arbitrage Example 1 

 

We apply the following used car market as the first example of bipartite arbitrage. Suppose 

the market information about seven-year-old Jeep Cherokees (one of the most popular vehicle 

models among local college students) are listed in Table 1. 

 

Table 1 

Quotes for seven-year Jeep Cherokees from two dealers  

 Bid （$） Ask （$） 

Dealer in the Neighboring Large City 12000 12200 

Dealer in Hometown 12300 12500 

 

We advise the students to assume that there are no transaction costs, that is, no transportation 

costs between hometown and the neighboring larger city, as well as no title fee, no registration 

fee, no sales taxes, etcetera, and buying/selling/shipping could be fulfilled instantaneously.  

Given the above information, the students are first asked to identify whether there exists a 

(bipartite) arbitrage opportunity and if so, then how to explore that opportunity.  

In this example, most students realize that they could buy the car from the dealer in the 

neighboring large city at $12200 and ship it to hometown instantaneously at no costs, then sell 

the car to the dealer in hometown at $12300 and keep the $100 ($12300-$12200) arbitrage 

profit.  

Now we discuss the following bipartite arbitrage problem in foreign exchange markets with 

the Bipartite Arbitrage Example 2. Information are listed in Table 2.  

 

Bipartite Arbitrage Example 2 

 

Table 2 

Quotes of the spot exchange rate from two foreign currency dealers 

 Bid  Ask  

Dealer in London ($/£) 1.2000 1.2200 

Dealer in NYC ($/£) 1.2300 1.2500 

Note: NYC (New York City). 

Note: Throughout this paper, all exchange rates are spot rates. 
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Most students will quickly figure out the following arbitrage strategy: “Spend $1.2200 on 

purchasing £1 from the dealer in London and simultaneously sell £1 to the dealer in NYC to 

receive $1.2300 and keep the cash flow difference of $0.0100 ($1.2300 – $1.2200) as the 

arbitrage profit.”  

We then generalize the rule: whenever the ask-price (the price that the arbitrageur may pay) 

offered by a dealer is lower than the bid-price offered by another dealer (the price that the 

arbitrageur may receive from selling), there arises an arbitrage opportunity, that is, the 

arbitrageur may pay the lower ask-price to buy from one dealer, and sell to another dealer at 

the higher bid-price. Ours is similar to the one suggested in Eun et al. (2020). Alternatively, 

Martinez (2012) calculates the ratio between one dealer’s bid over another dealer’s ask, and 

whenever the ratio is larger than one, there exists bipartite arbitrage opportunity. 

Mathematically, the two approaches are equivalent.  

In the next section we discuss the triangular arbitrage problem by illustrating two examples. 

 

Triangular Arbitrage Example 1 

 

Suppose we observe the following quotes from three dealers in three locations as listed in 

Table 3: 

 

Table 3 

Quotes of the spot exchange rates from dealers in London, Frankfurt, and NYC 

Dealer Quotation Terms Bid Ask 

Dealer in London S(€/£) 1.1200 1.1400 

Dealer in Frankfurt S($/€) 1.0600 1.0800 

Dealer in NYC S($/£) 1.1700 1.1800 

Note: S(C1/C2) represents exchange rate. C1 and C2 represent currencies 1 and 2 respectively. S(C1/C2)bid 

represents how many units of C1 an arbitrageur may receive when they sell one unit of C2 to the dealer. 

S(C1/C2)ask represents how many units of C1 an arbitrageur needs to pay to the dealer to buy one unit of C2. 

 

In step one, we calculate the cross-exchange rate bid-ask prices based on the quotes from 

the dealer in London and the dealer in Frankfurt. Since the third dealer’s quotations are in $/£, 

we need to calculate the following cross-exchange rate bid-ask prices: 

S($/£)bid= S(€/£)bid*S($/€)bid =1.1200*1.0600 = 1.1872 

S($/£)ask= S(€/£)ask*S($/€)ask =1.1400*1.0800 = 1.2312 

In step two, the students are asked to treat the two different dealers in London and Frankfurt, 

respectively, as one “artificial dealer in London–Frankfurt,” and treat the calculated cross-

exchange rate bid-ask prices as the bid-ask prices quoted from that artificial dealer. Thus, the 

triangular arbitrage problem is converted to a bipartite arbitrage problem. Table 4 shows the 

quotes from the two dealers including the “artificial dealer in London–Frankfurt.” 

 

Table 4 

Quotes of the spot exchange rates from the dealers in London–Frankfurt and NYC 

Dealer Quotation Term Bid Ask 

Artificial dealer in London–Frankfurt (Cross Rates) S($/£) 1.1872 1.2312 

Dealer in NYC S($/£) 1.1700 1.1800 

 

We then ask the following questions: Does any arbitrage opportunity exist and if so, how 

can such an opportunity be explored? 
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Now that it is a much simpler bipartite arbitrage question, the majority of the students will 

be able to answer it. The solution is described below.  

• Spend (i.e., sell) $1.1800 on purchasing £1 from the dealer in NYC.  

• Sell £1 to the “artificial dealer in London–Frankfurt” for $1.1872. 

• Keep $0.0072 ($1.1872-$1.1800) as the arbitrage profit.  

• Next, we explain in detail how to sell £1 to the “artificial dealer in London–

Frankfurt” for $1.1872. It consists of the following parts: a and b. 

• In part a, sell £1 to the dealer in London and receive €1.1200. 

• In part b, sell €1.1200 to the dealer in Frankfurt and receive $1.1872 (€1.1200* 

$1.06/€) 

The summaries of arbitrageur’s cash flows are listed in Table 5, and we can see that the 

realized arbitrage profit is $0.0072. If we begin with a capital of $1.1800, the profitability of 

our arbitrage strategy is 0.61% ($0.0072/$1.1800). 

 

Table 5 

Summaries of cash flows and realized arbitrage profit in the triangular arbitrage  

Example 1 

Location Cashflow (£)  Cashflow (€) Cashflow ($) 

London -1  1.1200  

Frankfurt   -1.1200 1.1872 

NYC 1   -1.1800 

Arbitrage Profit    0.0072 

 

Triangular Arbitrage Example 2 

 

Suppose the dealer in NYC has offered different quotes, and the quotes from the other 

dealers remain the same. Then, we have the following scenario (Table 6). 

 

Table 6 

Quotes of the spot exchange rates from dealers in London, Frankfurt, and NYC 

Dealer Quotation Terms Bid Ask 

Dealer in London S(€/£) 1.1200 1.1400 

Dealer in Frankfurt S($/€) 1.0600 1.0800 

Dealer in NYC S($/£) 1.2400 1.2500 

 

We use the two-step approach adopted in the triangular arbitrage example 1. We suggest 

that the students initially treat the two different dealers (one in London and the other in 

Frankfurt) as one “artificial dealer in London–Frankfurt.” We then proceed to calculate the 

cross-exchange rate bid-ask prices, which are used as the quotes from that artificial dealer. Now 

the triangular arbitrage problem becomes the following bipartite arbitrage problem as listed in 

Table 7. Students are asked to judge whether there exists any arbitrage opportunity and if so, 

how can the arbitrage strategy be executed. 
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Table 7 

Quotes of the spot exchange rates from the artificial dealer in London–Frankfurt and NYC 

 

Dealer Quotation 

Term 

Bid Ask 

Artificial dealer in London–Frankfurt (Cross Rates) S($/£) 1.1872 1.2312 

Dealer in NYC S($/£) 1.2400 1.2500 

 

Now it is a straightforward bipartite arbitrage problem, and the solution is as follows.  

• Spend (sell) $1.2312 on purchasing £1 from the “artificial dealer in London–

Frankfurt.”  

• Sell £1 to the dealer in NYC and receive $1.2400 and keep the arbitrage profit 

$0.0088 ($1.2400-$1.2312).  

Next, we explain in detail how to spend $1.2312 on purchasing £1 from “the artificial 

dealer in London–Frankfurt.” It involves segregating the artificial London-Frankfurt dealer 

into two dealers, one in London and the other in Frankfurt, and disintegrating the cross rate ask 

price into the two ask prices quoted by one dealer in London and the other in Frankfurt.  

• To buy £1 from the dealer in London, we need to spend €1.14. 

• To buy €1.14 from the dealer in Frankfurt, we need to spend $1.2312 ($1.08/€)*€1.14). 

Purchasing £1 from the “artificial dealer in London–Frankfurt” consists of two parts, 

as follows: 

• Part a, spend (sell) $1.2312 on purchasing €1.1400 【$1.2312/($1.08/€)】 from the 

dealer in Frankfurt. 

• Part b, spend (sell) €1.1400 on purchasing £1 from the dealer in London.  

Summaries of arbitrageur’s cash flows are listed in the following Table 8, and we observe 

that the realized arbitrage profit is $0.0088. 

 

Table 8 

Summaries of cash flows and realized arbitrage profit in the triangular arbitrage 

Example 2 

Location Cashflow (£) Cashflow (€) Cashflow ($) 

London 1 -1.1400  

Frankfurt  1.1400 -1.2312 

NYC -1  1.2400 

Arbitrage Profit   0.0088 

 

Now that we have shown that a triangular arbitrage problem can be solved by reducing it 

to a “bipartite arbitrage problem,” the next question is to understand whether the results depend 

on which of the two specific dealers we pick. The conclusion is no, whether there exists 

triangular arbitrage opportunity does not depend on which two dealers we first pick in creating 

“an artificial dealer.” Besides, arbitrage profitability of one circle trip is independent of which 

two dealers we initially pick. In the appendix, we explain this in a generalized setting.  

 

Teaching Efficacy 

 

The above approach practically reduces the triangular arbitrage problem into two parts. In 

part one, we calculate the cross-exchange rate bid-ask prices based on bid-ask quotes from any 

two out of the three dealers. In part two, we compare the cross-exchange rate bid-ask prices 
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calculated in part one to the bid-ask price quotes from the third dealer, to see if the non-arbitrage 

condition has been violated, and essentially making it a bipartite arbitrage problem. This is 

particularly beneficial as most students are able to identify bipartite arbitrage opportunities. We 

find that about two thirds of students can identify a triangular arbitrage opportunity and 

correctly execute an arbitrage strategy. The majority of the errors are made in calculating cross-

exchange rate bid-ask prices, and/or explaining how to buy from or sell to the artificial dealer 

in detail.  

 

Conclusion 

 

International finance is an important course, especially in the current global scenario and 

rapidly changing markets. One topic that many students find difficult to understand is triangular 

arbitrage. This is probably due to the compounding nature of the problem: the concept of 

arbitrage, how to identify an arbitrage opportunity, and once an opportunity is identified, how 

to execute a trading strategy. This paper introduces a systematic approach to reduce the 

triangular arbitrage question into a bipartite arbitrage question by calculating the cross-

exchange rate bid-ask prices. This method makes the question far more straightforward and 

much easier for students to comprehend. The main limitation of our method is that it largely 

takes an “explain things with examples” approach without rigorous proof. It suits the student 

body in tier II schools. For instructors teaching in the top finance programs, we suggest the 

approach explained in the appendix.  
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Appendix 

 

Our approach in a generalized setting:  

 

Suppose we have the quotes from three dealers in London, Frankfurt, and New York City 

(NYC), respectively, as shown in Table 9.  

 

Table 9 

Indirect and direct quotes from dealers in London, Frankfurt, and NYC 

Dealer Indirect Quote Bid Ask Direct Quote Bid Ask 

Dealer in London S(€/£) Lb La S(£/€) 1/ La 1/ Lb 

Dealer in Frankfurt S($/€) Fb Fa S(€/$) 1/ Fa 1/Fb 

Dealer in NYC S(£/$) Nb Na S($/£) 1/Na 1/Nb 
Note: The symbols £, €, or $ could represent any of the three different currencies C1, C2, and C3. However, the 

three indirect quotes must be presented in the order of S(C2/C1), S(C3/C2) and S(C1/C3), while C1, C2, and C3 

could represent any of the three different currencies. 

Based on the indirect quotes from the dealer in London and the dealer in Frankfurt, we may 

calculate cross-exchange rate bid-ask prices quoted in terms of $/£ as follows: 

S($/£)bid= S(€/£)bid * S($/€)bid = Lb * Fb 

S($/£)ask= S(€/£)ask * S($/€)ask = La * Fa 

Now, we can consider the dealers in London and Frankfurt as an “artificial dealer in 

London-Frankfurt” and treat the calculated cross-exchange rate bid-ask prices as quotes from 

this dealer. We can then compare these quotes to the direct quotes from the dealer in NYC. 

This transforms our triangular arbitrage problem into a bipartite arbitrage problem. Table 10 

below shows the quotes from the two dealers, including the “artificial dealer in London-

Frankfurt.” 

 

Table 10 

Quotes from the “artificial dealer in London-Frankfurt” and the dealer in NYC 

Dealer Quotation Term Bid Ask 

Artificial dealer in London-Frankfurt (Cross Rates) S($/£) Lb*Fb La*Fa 

Dealer in NYC S($/£) 1/Na 1/Nb 

 

For an arbitrage opportunity to exist, one dealer’s bid price must be higher than another dealer’s 

ask price. So, it will be:  

• Either the bid price quoted by the “artificial dealer in London-Frankfurt” is higher than 

the ask price quoted by the dealer in NYC, namely, Lb * Fb > 1/Nb ----------(1);  

• Or the bid price quoted by the dealer in NYC is higher than the ask price quoted by the 

“artificial dealer in London-Frankfurt”, namely, 1/Na > La * Fa ----------(2). 

• Inequality (1) could be transformed into Lb * Fb * Nb > 1 ----------(3).  

• Inequality (2) could be transformed into La * Fa * Na < 1 ----------(4).  

• Thus, the conditions for arbitrage opportunities to exist are:  

• Either Lb * Fb * Nb > 1 ----------(3);  

• Or La * Fa * Na < 1 ----------(4). 

We can see from the inequalities (3) and (4) that the results are symmetric, and they do not 

depend on which two dealers we choose to create an artificial dealer. Besides, we may also use 

the two dealers’ direct quotes to calculate cross-exchange rate bid-ask prices in terms of S(£/$). 
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We then compare these cross-exchange rate bid-ask prices to the indirect quotes from the dealer 

in NYC. The results will be the same. We encourage readers to try this out for themselves. 

If we find that inequality (3) holds, that is, Lb * Fb * Nb > 1, how can we explore arbitrage 

opportunities? 

To do this, the arbitrageur only needs to consult the “Indirect Quotes” in Table 9. 

Suppose the arbitrageur begins with £1. First, they need to sell £1 to the dealer in London 

(i.e., the dealer whose domestic currency is £) for Lb units of €. Next, they need to sell Lb units 

of € to the dealer in Frankfurt (i.e., the dealer whose domestic currency is €) for Lb * Fb units 

of $. Finally, they need to sell Lb * Fb units of $ to the dealer in NYC (i.e., whose domestic 

currency is $) for Lb * Fb * Nb units of £. Arbitrage profit is (Lb * Fb * Nb – 1) units of £. 

Profitability is also (Lb * Fb * Nb – 1) since the arbitrageur begins with £1. 

If the arbitrageur begins with €1, they need to sell €1 to the dealer in Frankfurt (whose 

domestic currency is €) for $; then sell $ to the dealer in NYC (whose domestic currency is $) 

for £; and lastly, sell £ to the dealer in London (whose domestic currency is £) for €. Arbitrage 

profit is (Lb * Fb * Nb – 1) units of €. Profitability is also (Lb * Fb * Nb – 1) since the arbitrageur 

begins with €1.  

If the arbitrageur begins with $1, they need to sell $1 to the dealer in NYC (whose domestic 

currency is $) for £; then sell £ to the dealer in London (whose domestic currency is £) for €; 

and lastly, sell € to the dealer in Frankfurt (whose domestic currency is €) for $. They will end 

up with Lb * Fb * Nb units of $. Arbitrage profit is (Lb * Fb * Nb – 1) units of $. Profitability is 

also (Lb * Fb * Nb – 1) since the arbitrageur begins with $1.  

Thus, whenever Lb * Fb * Nb > 1, the arbitrage execution trading strategy is to sell £ for €, 

sell € for $, and sell $ for £. The circle trip always follows this order. 

If we find that inequality (4) holds, namely, La * Fa * Na < 1, how do we explore arbitrage 

opportunities? 

To do this, the arbitrageur may only need to consult the “Direct Quotes” in Table 9.  

If the arbitrageur begins with 1 unit of £, they first need to sell 1 unit of £ to the dealer in 

NYC (whose foreign currency is £) for 1/Na units of $. Then they need to sell 1/Na units of $ to 

the dealer in Frankfurt (whose foreign currency is $) for 1/(Fa * Na) units of €. Finally, they 

need to sell 1/(Fa * Na) units of € to the dealer in London (whose foreign currency is €) for 

1/(La * Fa * Na) units of £. The arbitrage profit is 1/(La * Fa * Na) -1 unit of £. Profitability is 

1/(La * Fa * Na) – 1.  

If the arbitrageur begins with 1 unit of €, the arbitrage trading strategy is still to sell € to 

the dealer in London (whose foreign currency is €) for £, then to sell £ to the dealer in NYC 

(whose foreign currency is £) for $, and lastly to sell $ to the dealer in Frankfurt (whose foreign 

currency is $) for €. The arbitrage profit is 1/(La * Fa * Na) – 1 unit of €. Profitability is 1/(La * 

Fa * Na) – 1.  

If the arbitrageur begins with 1 unit of $, the arbitrage trading strategy is to sell $1 to the 

dealer in Frankfurt for €, then sell € to the dealer in London for £, then sell £ to the dealer in 

NYC for $. The profit is 1/(La * Fa * Na) -1 unit of $. Profitability is 1/(La * Fa * Na) – 1. 

Hence, whenever La * Fa * Na < 1, the arbitrage execution trading strategy is to sell £ for $, 

sell $ for €, and sell € for £. The circle trip always follows this order.  

 

  



   

Advances in Financial Education 62 Summer 2023 
 

  



   

Advances in Financial Education 63 Summer 2023 
 

Teaching Portfolio Diversification: How Much Do 

Undiversified Investors Lose? 
 

James A Turner 
Weber State University 

 

The concept of reducing investment risk through portfolio diversification is the 

hallmark of modern portfolio theory.  Most students learning the concept for the 

first time quickly understand that diversification reduces investment risk.  

However, student understanding of the advantages of diversification sometimes 

goes little beyond this simple “risk reduction” idea.  In particular, students have 

trouble understanding what it means that undiversified investors receive no 

compensation for bearing diversifiable risk. 

Contrary to most textbooks, which teach diversification by showing its effects 

on the standard deviation of portfolio returns, this paper develops a teaching 

example to show the monetary loss an investor faces by failing to diversify.  The 

example shows that undiversified investors whose portfolio consists of a single 

stock pay more for their investment than diversified investors would pay to face 

the same total risk.  The example uses actual return data to illustrate this 

potential monetary loss. 

Keywords: Diversification, portfolio theory, risk, teaching example, pedagogy 

 

Introduction 

 

The concept of reducing investment risk through portfolio diversification is the hallmark 

of modern portfolio theory.  It is vital that finance students understand portfolio diversification 

thoroughly.  Most students learning the concept for the first time quickly understand that 

diversification reduces investment risk, since most of them have no doubt heard the aphorism 

“don’t put all your eggs in one basket.”  Typical textbook examples meant to enhance student 

understanding of diversification concentrate on its risk reduction effects by showing that 

diversification reduces the standard deviation of portfolio returns.  (See Brealey, Myers, and 

Allen (2017, Chapter 7, pages 173–176) for a discussion of how diversification reduces risk by 

reducing the variability of portfolio returns.) Unfortunately, student understanding of the 

advantages of diversification sometimes goes little beyond the idea that “diversification can 

reduce risk.”  When pressed, many students do not seem to understand exactly how 

undiversified investors would be disadvantaged relative to diversified investors.  In particular, 

students seem to have trouble with the concept that undiversified investors receive no 

compensation for bearing diversifiable risk. 

In contrast to the “diversification reduces standard deviation” approach of the typical 

finance textbook, this paper develops a teaching example to show exactly what it means for 

investors to receive no compensation for bearing diversifiable risk.  The example shows that 

undiversified investors whose portfolio consists of a single stock pay more than diversified 

investors would pay to face the same total risk.  The example further shows exactly how much 

undiversified investors lose in monetary terms if they choose not to diversify. 
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Background 

 

Markowitz (1952) first developed a formal theory of portfolio selection.  In explaining the 

theory, he noted that “[d]iversification is both observed and sensible; a rule of behavior which 

does not imply the superiority of diversification must be rejected both as a hypothesis and as a 

maxim.”  He then showed that rather than seek maximum expected investment return (a rule 

that recognizes no benefit to diversification) an investor should instead choose an “efficient” 

portfolio.  An efficient portfolio is one with the highest expected return among portfolios of 

equivalent risk (as measured by the variance of portfolio returns), or equivalently, a portfolio 

with the lowest risk for a given expected return.  While this “expected return – variance” rule 

does not mathematically rule out an investor choosing an undiversified portfolio, Markowitz 

notes that the “rule leads to efficient portfolios almost all of which are diversified.”  Moving 

from one efficient portfolio to another necessarily involves a trade-off between risk and return.  

A diversified investor seeking a higher expected return must contend with higher risk; those 

who wish to reduce risk must be content with lower expected returns. 

To illustrate the concept of the efficient portfolio, Markowitz developed an example 

followed today to some extent by nearly all finance textbooks that treat the subject of 

diversification.  In the example, Markowitz shows the nature of efficient portfolios consisting 

of three securities.  He gives the general formulas for calculating the expected returns and the 

variances of returns for portfolios formed using the three securities.  In this vein, textbooks 

today also use examples to show the benefits of diversification.  The usual textbook example 

involves two stocks whose returns are less than perfectly correlated.  (See Ross, Westerfield, 

Jaffe, and Jordan (2014, Chapter 11) for an example of how use of a two-stock portfolio can 

reduce investment risk.  This example is also recreated in the appendix.)  The numerical returns 

for each stock in various “states of the world” are given, along with expected returns and 

standard deviations of returns for each stock.  The example then shows that combining the two 

stocks into a portfolio by investing equally in both results, unsurprisingly, in a portfolio 

expected return that is simply the average of the expected returns of each stock in the portfolio.  

The more surprising result, to those unfamiliar with the topic of diversification, and the main 

point of the example, is that the standard deviation of the portfolio returns is less than the 

average of the standard deviations of the returns of the two individual investments.  Combining 

investments into a portfolio reduces risk.  Students with even minimal training in statistics can 

follow this explanation.  While this example does a good job of showing that diversification 

reduces risk, it does not show that investors do not receive compensation for bearing 

diversifiable risk. 

The fact that diversification can reduce investment risk leads directly to the question of 

what kinds of risk diversification can reduce.  Texts explain that there are two types of risk.  

Systematic risk affects all investments (though not necessarily to an equal degree) and cannot 

be reduced through diversification.  Unsystematic risk affects only one (or a small number) of 

investments and can essentially be eliminated through diversification.  Unsystematic risk 

should therefore have no effect on the price or return of an investment.  That is, while a change 

in the amount of systematic risk associated with an investment will change the investment’s 

price (and hence its return), a change in the amount of unsystematic risk should have no effect 

on an investment’s price or return.  Unsystematic risk is not “priced” so insufficiently 

diversified investors who take on diversifiable risk receive no compensation for doing so.  They 

bear extra risk with no corresponding increase in expected return. 
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Compensation for Bearing Risk 

 

Demonstrating Student Misunderstanding (Survey Results) 

 

It is this idea that investors receive no compensation for bearing diversifiable risk that 

students sometimes misunderstand.  To see why, consider the following scenario:  Suppose 

that two investors buy shares of a company’s stock, that one of the investors is diversified, and 

that the other is not.  Both the diversified investor and the undiversified investor pay the same 

price per share, and both receive the same payoff from the investment, so students may not 

understand in what sense the undiversified investor receives no compensation for bearing 

diversifiable risk.  Responses to a survey given to junior and senior business students in an 

upper division finance class illustrate this lack of understanding. 

Twenty-seven students in an undergraduate capital budgeting class received a survey that 

asked two questions about diversification.  All students surveyed had previously taken the 

standard financial management class that included investment diversification as a topic.  

Twenty-two of the students had also taken (or were currently enrolled in) an investments class 

at the time of the survey.  Given their previous (or concurrent) coursework, these students 

should have understood two basic aspects of investment theory: first, that an investor must bear 

additional risk to achieve higher expected returns, and second, that an investor can reduce risk 

through portfolio diversification.  Ideally, these students would also have understood that 

bearing diversifiable risk does not lead to higher expected returns and that investors will be 

compensated only for bearing systematic risk. 

The survey asked students to respond “true” or “false” to the following two statements: 

1. Investors can reduce risk by holding a diversified portfolio. 

2. Investors who do not hold diversified portfolios will be compensated for facing extra 

risk. 

The first survey question seeks to determine if respondents understand the basic result of 

diversification: investors who diversify their portfolios can reduce risk.  The correct answer to 

this question is “TRUE.” One hundred percent of the students surveyed answered the first 

question correctly, indicating they have a good basic understanding of the main rationale for 

portfolio diversification.  The second survey question seeks to determine if respondents 

understand that investors will not be compensated for bearing diversifiable risk.  The correct 

answer to this question is “FALSE.”  Only 59% of the students surveyed answered the second 

question correctly.  Eleven students (41%) incorrectly answered “TRUE” to the second 

question, indicating that they do not understand that investors who fail to diversify will not 

receive compensation for facing diversifiable risk. 

 

The Cost of Bearing Diversifiable Risk 

 

Without further examination, it is not possible to know exactly why students who 

understand that diversification reduces risk can simultaneously believe that investors will 

receive compensation for bearing diversifiable risk.  However, it is possible to list some likely 

reasons for the misunderstanding.  Finance instructors tend to stress two concepts regarding 

investments and financial management: first, that there is an inverse relation between risk and 

return and second, that diversification reduces risk.  If the survey results referenced above hold 

true in the larger business student population, students need a fuller understanding of the risk-

return tradeoff in the context of portfolio diversification.  That is, students need to understand 

that the risk-return tradeoff applies only to diversified investors who hold efficient portfolios.  

Investors who are insufficiently diversified may not in fact face a risk-return tradeoff.  That is, 
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by simply increasing their diversification (and thereby reducing or eliminating diversifiable 

risk), these investors can reduce their total portfolio risk without experiencing a corresponding 

reduction in expected return. 

As mentioned above, students may have difficulty understanding compensation for bearing 

risk because they think of the compensation in ex post terms.  That is, after the fact, it is obvious 

that if both a diversified investor and an undiversified investor previously purchased the same 

stock at the same price, then both received the same compensation ex post.  It is more 

enlightening to think in ex ante terms.  While both the undiversified investor and the diversified 

investor paid the same price for the stock and received the same compensation ex post, both 

did not face the same risk ex ante.  Since the undiversified investor pays the same for the stock 

as the diversified investor but faces more total risk from owning the stock, the undiversified 

investor is paying more than would have been necessary to achieve the same expected return.  

The following example, which is the main point of this paper, will show how much more the 

undiversified investor pays while facing risk that he or she could have avoided. 

 

The Teaching Example 

 

The teaching example makes use of the Capital Asset Pricing Model (CAPM) and uses the 

standard deviation of returns as a measure of an investment’s total risk.  According to the 

Capital Asset Pricing Model, the return on security i, (designated by ri ) is given by the 

equation: 

 ( ) .i f m f ir r r r = + − +  (1) 

In this model, β accounts for the systematic risk of the investment, while εi accounts for the 

investment’s unsystematic risk.    The return on the market is rm and the risk-free rate is rf .  

Note that in this model, the risk-free rate is constant, with a variance of zero.  Note also that 

since unsystematic risk is defined as risk that is independent of overall market risk, the 

covariance between rm and εi will be zero.  The variance of the investment’s returns is then: 

 ( ) ( )2 2 2 2( ) .i m ir r    = +  (2) 

The investment’s total risk, (using the standard deviation of returns as the measure of total 

risk) is: 

 ( ) ( )2 2 2( ) .i m ir r    = +  (3) 

We can use this equation to examine how investors whose portfolios consist of only one 

stock are disadvantaged in comparison to those investors who hold well-diversified portfolios.  

Suppose that a stock has a β of 1.5, that the standard deviation of the return on the market is 15 

percent (variance of 225), that the risk-free rate is 4.5 percent, and that the market risk premium 

is seven percent.  Suppose also that the standard deviation of the unsystematic portion of the 

stock’s return is 10 percent (variance of 100).  In this case, the variance of the stock’s return 

will be: 

 ( ) ( ) ( ) ( )
22 2 2 2( ) 1.5 225 100 606.25i m ir r    = + = + =  (4) 

and the stock’s total risk is 

 ( ) ( )2 2 2( ) 606.25 24.62.i m ir r    = + = =   (5) 
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With a β of 1.5, the stock’s expected return will be: 

 ( ) ( )4.5% 1.5 7% 15%.i f m fr r r r= + − = + =   (6) 

Suppose that the expected annual cash flows for this stock are $15 per share and that 

investors do not expect those cash flows to grow.  To yield an expected return of 15 percent, 

the stock price would have to be $100 (i.e., $15/100 = 15%).  

Since diversified and undiversified investors pay the same price for the stock and receive 

the same return, it may be unclear in what sense undiversified investors are at a disadvantage 

relative to undiversified investors.  The key to understanding the disadvantage undiversified 

investors face is that even though diversified and undiversified investors pay the same price for 

and receive the same returns from a given stock, the diversified investors are getting a better 

“bang for the buck.”  They face less risk from the given stock since they hold it as part of a 

diversified portfolio.  The other way to view the diversified investors’ advantage (and the main 

point of the teaching example) is that should they choose to face the same risk and receive the 

same expected dollar return as the undiversified investor, they would pay a lower price to do 

so. 

In order to show that undiversified investors pay more than necessary to face a given 

amount of risk, we can calculate the price a diversified investor would be willing to pay to bear 

an amount of systematic risk equal to the total amount of risk the undiversified investor faces.  

An investor who holds a diversified portfolio bears only the systematic risk, so the unsystematic 

risk represented by ( )2

i   should be near zero for a diversified portfolio.  Continuing the 

example above, using a stock beta of 1.5, and a standard deviation of the market return of 15, 

Equation (3) shows the stock’s systematic risk will be: 

 ( ) ( ) ( )( )2 2( ) 1.5 15 22.5.i m mr r r   = = = =  (7) 

An investor who purchases a diversified portfolio (say shares in a mutual fund) with a 

systematic risk equal to the total risk of the undiversified investor’s single stock (calculated as 

24.62 in Equation (5) above) would have a portfolio β given by the equation: 

 ( ) ( )15 24.62 1.64.mr  = =  =   (8) 

According to the CAPM, with a risk-free rate of 4.5% and a market risk premium of 7%, a 

diversified portfolio with a β of 1.64 would have an expected return of: 

 ( ) ( )4.5% 1.64 7% 15.98%.i f m fr r r r= + − = + =   (9) 

Assuming this diversified portfolio or mutual fund also had expected annual perpetual cash 

flows of $15, its price would have to be $93.87 to yield an expected return of 15.98% (i.e., 

$15/$93.87 = 15.98%). The investor who holds the first stock in isolation pays $6.13 more to 

face the same risk that he or she would face by holding the diversified portfolio.  Our 

undiversified investor receives the same annual cash flows on average as the diversified 

investor and faces the same total risk, but at an extra cost of $6.13. 

 

Teaching Example with Data 

 

Using actual data in the teaching example can drive home the point that failing to diversify 

is costly.  Use of actual data for estimation is not particularly difficult and most students should 

be able to make the calculations.  One should obtain three to five years of monthly return data 

for one individual stock and for a market index, say the S&P 500. 

The steps to calculate the loss from lack of diversification are as follows: 
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1. Regress the individual stock returns on the market index returns to obtain an estimate 

of the individual stock’s beta.  Although there are empirical issues that come into play 

when conducting serious estimations of beta, for the purposes of this example, ordinary 

least squares estimation should suffice. 

2. Calculate the sample variance of the stock’s returns and the market’s returns. 

3. Use the chosen stock’s estimated beta and the CAPM to calculate its expected return.  

For the risk-free rate, the latest T-bill rate should suffice.  (One source for Treasury Bill 

returns is FRED (Federal Reserve Economic Data).  Historical data for secondary 

market returns for three-month Treasury Bills are available from the FRED website at 

https://fred.stlouisfed.org/series/TB3MS.) 

4. For the market risk premium, any reasonable estimate will suffice.  One investment 

service recently suggested the current equity risk premium is 5.5%.  (See “U.S. Equity 

Risk Premium” source listed in the References.) 

5. Use the stock price from the latest date of the data period and its expected return to 

forecast the annual “cash flow” the investor will receive.  (This forecasted “cash flow” 

is the expected value of the amount the stock would pay annually in dividends and 

capital gains if the investor sold after one year, not necessarily a forecast of the firm’s 

annual earnings per share.) 

6. Use the stock’s total risk to solve for the beta of a hypothetical diversified portfolio 

whose systematic risk is equal to the total risk of the first stock.  This hypothetical 

diversified portfolio’s beta (β2) is derived by equating the hypothetical portfolio’s 

systematic risk to the first stock’s total risk, that is   

 ( ) ( )2 1 .mr r  =   (10) 

7. Use the hypothetical portfolio’s calculated beta and the CAPM to calculate its expected 

return.   

8. Assuming that the hypothetical portfolio has the same expected annual “cash flow” as 

the first stock, calculate the price of the portfolio by dividing the cash flow estimated 

above by the portfolio’s estimated return.  The difference between the first stock’s price 

and the hypothetical portfolio’s calculated price is the loss an undiversified investor 

faces.  This loss represents how much more the undiversified investor pays to face the 

same risk and receive the same average cash flow as the diversified investor. 

To see one example, apply the above steps to Microsoft (MSFT) stock returns using 60 

months of return data for January 2014 through December 2018 obtained from CRSP.  The 

proxy for the risk-free rate is the three-month T-bill rate for December 2018.  The stock return 

index used as a proxy for the market is the S&P 500.  The table below shows the results of the 

calculations made following the steps above.  (Step numbers in the table correspond to the steps 

outlined above.) 
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Table 1 

Undiversified Investor Loss Example with Data 

Loss for Undiversified Microsoft (MSFT) Investor 

  

(1) Estimated MSFT Beta 1.2490   

(2) Sample Variance of MSFT Returns 0.003614 

 Sample Variance of S&P 500 Returns 0.000990   

(3) Risk-free Rate 0.0237 

 Market Risk Premium 0.0550 

 Expected MSFT Return 0.0924   

(4) MSFT Price $101.57 

 Projected MSFT “Cash Flow” $9.38 

  

(5) Calculated Beta of Hypothetical Portfolio 1.9110   

(6) Expected Return on Hypothetical Portfolio 0.1288   

(7) Hypothetical Portfolio’s Price $72.86 

 Undiversified Investor’s Loss $28.71 

 

In this example, the undiversified investor who purchases shares of Microsoft as his or her 

only investment pays $101.57 per share.  A diversified investor who purchased a portfolio with 

the same amount of systematic risk as the total risk the undiversified investor bears by holding 

Microsoft stock alone would have paid $72.86 for the same projected “cash flow.” The 

undiversified investor pays $28.71 more than would have been necessary.  

 

Conclusion 

 

Business students (and especially finance students) need a firm understanding of the risk-

return tradeoff and of how diversification can reduce the risk that investors must face to achieve 

a given expected return.  Students usually grasp the basic rationale behind risk reduction 

through diversification (“don’t put all your eggs in one basket”).  However, they too often lack 

an understanding of more subtle concepts, including systematic and unsystematic risk and what 

it means for risk to be “priced.”  New business students are probably more used to thinking 

about investments in terms of prices paid and money earned, rather than in returns received.  

The example developed in this paper complements and extends the usual textbook examples 

of risk reduction through diversification.  The example uses students’ assumed comfort with 

prices and monetary payoffs to show that undiversified investors lose by paying more than 

diversified investors would pay to face the same risk. 
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Appendix 

A Textbook Diversification Example 

Ross, et al (2014) provide a more or less standard example of risk reduction through 

diversification.  The table below is a recreation of the two-stock diversification example found 

in Chapter 11 of that text.  The first hypothetical stock is “Supertech” and the second is 

“Slowpoke.” 

Table 2 

Investment Returns 

State of Economy 

Probability of 

State of Economy 

Supertech Returns 

RA 

Slowpoke Returns 

RB 

Depression 0.10 –30% 0% 

Recession 0.20 –10 5 

Normal 0.50 20 20 

Boom 0.20 50 –5 

 

The reader can verify that the expected return of Supertech is 15%, the expected return of 

Slowpoke is 10%, the standard deviation of the returns of Supertech is 24.2%, and the standard 

deviation of the returns of Slowpoke is 10.5%.  The correlation coefficient between the two 

stocks is –0.39.  Since the correlation is less than perfect, risk reduction through diversification 

is possible. 

In the Ross, et al example, the investor forms a portfolio with 60% of the funds invested in 

Supertech and the remaining 40% in Slowpoke, a small departure from the equally-weighted 

portfolio example of other texts, but which does not change the main results, which is that 

diversification reduces risk.  The expected return of the portfolio will be a weighted average of 

the expected returns of each of the stocks, which in this case is 60% of the 15% expected return 

of Supertech plus 40% of the 10% expected return of Slowpoke, for a total of 13%. 

The table below shows the returns of the portfolio in each state of the economy and the 

deviations of those returns from the portfolio expected return, again using portfolio weights of 

60% invested in Supertech and 40% invested in Slowpoke. 

 

Table 3 

Portfolio Returns 

State of Economy 

Probability of 

State of Economy Portfolio Returns 

Deviations From 

Expected Return 

Depression 0.10 –18% –31% 

Recession 0.20 –4 –17 

Normal 0.50 20 7 

Boom 0.20 28 15 

 

One can use the deviations from the expected return to determine that the standard deviation 

of the returns of the portfolio is 14.9%.  Note that the weighted average of the standard 

deviations of the returns of the portfolio’s two component stocks is 

0.6 24.2% 0.4 10.5% 18.7%, +  =  quite different from the 14.9% actual standard deviation of 

the portfolio’s returns.  The risk reduction through diversification is striking in this example. 
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Introducing the Geometric Mean Maximization Portfolio 

Optimization Approach to Students: A Note 
 

Ken Johnston 
Berry College 

 

John J.  Hatem 
Georgia Southern University 

 

Students typically have been exposed to the differences between the arithmetic 

mean and the geometric mean. However, their effect on ending wealth and 

geometric mean’s potential use in portfolio optimization is not as well known. 

This note attempts to expose students to these issues and show that although 

geometric mean maximization provides a different way to approach portfolio 

optimization (maximizing terminal wealth), practitioners and academics are not 

overlooking a compelling portfolio optimization criterion.  

Keywords: geometric mean, portfolio optimization, pedagogy 

 

Introduction 

 

The introduction of this topic to students can start with a simple example. This example is 

from Boghosian (2019). Offer the student the opportunity to play the following game. 

• Flip a coin: 

o Heads they earn 20% 

o Tails they lose 17% 

To play the game it costs them $100 (ante up). Tell them they can play as many times as 

they want. (Keep their money on the table, it is let it ride or quit the game). Ask them should 

they play? 

Typically, they will do the following analysis (if not lead them): 

• Probability of a head = .5, expected return = .2  

• Probability of a tail = .5, expected return = -.17 

• Expected return = .5(.2) + .5(-.17) = .015 

• Variance = (.5(.2-.015)2 +(.5(-.17-.015)2) = .0342 

• Standard Deviation = .185 

You are expected to make on average 1.5% every time you flip the coin. Given the expected 

return is positive and play is unlimited the class usual consensus is to play the game.  

Explain to the students that each time heads comes up, the pot of money is multiplied by 

1.2, and each time tails comes up, the pot is multiplied by 0.83.  Now show them what will 

happen to their wealth if you play the game ten times and you get what you expect, 5 heads 

and 5 tails:  

(1.2)(1.2)(1.2)(1.2)(1.2)(.83)(.83)(.83)(.83)(.83)*100 = 98.0159 

Regardless of the order of this series, results would be the same. If you get an equal number 

of heads and tails, your wealth will stay constant no matter the number of trials. So, from the 

original $100 they would have lost about $2. With a little work in excel, it can be demonstrated 

that it would take about 93 wins to compensate for 91 losses. From this perspective it seems 

disadvantageous to play this game. Although the contradiction in the two claims is well known 
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in probability and finance, students may be initially surprised. To help clear things up for them, 

have the students calculate the geometric mean of the series: 

GM = (.980159)(1/n) -1) = -.002 (expected GM = -.002 regardless of the number of even 

trials n and you get what you expect 50/50).  

This example demonstrates that expected return and terminal wealth are disparate while 

expected geometric return has intuitive appeal as its historical equivalent, the geometric mean, 

gives an annualized measure of the change in wealth that actually occurred over this historical 

time series, as if there had been no volatility in returns. Again, although this is well known 

among academics, in our experience it is not well known by students. 

 

Can geometric means be used in portfolio optimization? 

 

As a profession we have been teaching portfolio optimization based off the work of 

Markowitz (1952, 1959, 1976), where the arithmetic mean and variance are the primary drivers. 

But there has been another method to optimize portfolios based on maximizing a portfolio’s 

geometric mean that has been around almost as long (see: Latane 1959), that has yet to gain 

traction within the academic and practitioner communities. Note, Markowitz himself was a 

supporter of geometric mean portfolio maximization (see: Markowitz 1976). 

Estrada (2010) discusses several potential reasons that students need to be exposed to this 

alternative optimization: 

1. It is not certain that mean-variance portfolio maximization (MVM) is better than 

geometric mean portfolio maximization (GMM).  

2. Investment managers and investors tend to focus on the geometric mean returns. 

Investors focus on the size of their invested capital (portfolio) and its growth rate, rather 

than on their risk adjusted return. Furthermore, time weighted returns based on 

geometric means are the only approved methodology by most professional 

organizations, when examining the performance of an investment manager. For 

instance, the Chartered Financial Analyst (CFA) institute’s global investment 

performance standards (GIPS) state the following: a) Firms must use time-weighted 

rates of return that adjust for cash flows, where a “cash flow” is an external flow of 

cash and/or securities (capital additions or withdrawals) that is client initiated. b) Firms 

must link the periodic returns geometrically.  

3. To make mean-variance optimization consistent with expected utility maximization, a 

quadratic utility function must be assumed (Tobin 1958). A quadratic utility function 

has increasing absolute risk aversion. Academics tend to avoid using quadratic utility 

functions due to their unrealistic behavioral implications. Whereas, geometric mean 

portfolio maximization is consistent with utility maximization and the reasonable 

property of exhibiting decreasing absolute risk aversion, when the underlying utility 

function is logarithmic (Hakansson 1971). 

 

The Models 

 

Mean Variance Portfolio Maximization (MVM) 

 

With modern portfolio theory (MVM), the following formulas for expected returns and 

standard deviation are used: 

 
Expected rate of return =  𝐸(𝑅𝑝) = ∑ 𝑅𝑖𝑥𝑖

𝑛

𝑖=1

 (1) 
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Standard Deviation of the portfolio = σp = √∑ 𝑥𝑖

2𝜎𝑖
2 + ∑ ∑ 𝑥𝑖𝑥𝑗𝑐𝑜𝑣𝑖𝑗

𝑛
𝑗=1

𝑛
𝑖=1

𝑛
𝑖=1  (2) 

   
 ∑ 𝑥𝑖

𝑛
𝑖=1 = 1  (3) 

 

Where: 

Rp = the return of the portfolio 

σp = the standard deviation of the portfolio 

Ri = the average return of asset i 

xi = the weights of the individual assets in the portfolio 

σi = standard deviation of asset i. 

covij = the covariance between the rates of return for assets i and j. 

Points are found on the MVM efficient frontier (assuming no short sales) by maximizing ϕ 

where: 

 
Φ =

𝑅𝑝− 𝑐

σ𝑝
 (4) 

when maximizing ϕ tangency points are found between a straight line with an intercept at c on 

the y-axis and the efficient frontier. Varying c allows you to find different points on the 

Markowitz efficient frontier. 

 

Geometric Mean Portfolio Maximization (GMM) 

 

Like the MVM efficient frontier, the GMM efficient frontier, is the set of rebalanced 

portfolios with the greatest geometric mean for a given standard deviation or the lowest 

standard deviation for a given geometric mean.  One way to calculate the GMM efficient 

frontier is to use the GM of each asset, the standard deviation of each asset, and the 

variance/covariance matrix. This is difficult to solve as the inputs do not uniquely determine 

the GM return for any given rebalanced portfolio as the GM of the portfolio is not the weighted 

average of the individual GMs. 

A simpler way to generate the GMM efficient frontier is to utilize the approximate 

relationship between the arithmetic and geometric mean. All the approximate formulas for the 

geometric mean return of a balanced portfolio, define the portfolio geometric mean based on 

the arithmetic or geometric mean of the individual asset along with the covariance matrix (See: 

Ziemba (1972), Elton and Gruber (1974), Weide, Peterson, and Maier (1977) and Bernstein 

and Wilkerson (1997)). For simplicity, only one will be discussed that uses the well-known 

approximation of the geometric mean (GM) using the arithmetic mean (E(Rp)). This 

approximation omits the higher order terms from a Maclaurin series expansion (see Appendix): 

 
GM = 𝐸(𝑅𝑝) − 

𝜎2

2
 (5) 

Points on the GMM efficient frontier are found by maximizing equation (5). given the 

formulas for arithmetic mean, variance shown above and the constraint that the sum of the 

weights equals one (equations 1,2,3).  

As discussed in Estrada (2010), when creating the Markowitz efficient frontier volatility is 

undesirable as it is synonymous with risk, while under geometric mean maximization portfolio 

optimization, volatility is undesirable as it lowers the geometric mean. Thus, volatility has 

dissimilar effects on these two approaches. To find points on the Markowitz efficient frontier 
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you maximize (E(R) - c) *(1/σ), whereas to find points on the GM efficient frontier E(R) – 

(σ2/2) is maximized.  Which method has volatility (risk) playing a larger role?  What is 

ultimately being examined is what is larger 1/σ or (σ2/2)?  Since squaring the standard 

deviation, which is a decimal, and dividing it by 2 will make it much smaller than 1 divided by 

the standard deviation, clearly 1/σ > (σ2/2). Additionally, the larger effect is multiplied while 

the smaller effect is subtracted. Thus, the penalty of risk is much smaller with GMM vs MVM.  

Initially, it might be thought that GMM efficient portfolios will be substantially less diversified 

than comparable MVM efficient portfolios.  

On the surface, it looks like GMM might be a competing portfolio optimization criterion 

for Markowitz mean-variance optimization (MVM). However as discussed in Johnston and 

Hatem (2021), the two approaches should be compared in either mean-variance space or 

geometric mean-variance space, allowing portfolios to be compared that have the same level 

of risk but maximized under the different approaches. This stands-to-reason, as investors have 

different levels of risk aversion. Given the examination of comparable portfolios in terms of 

risk, eliminates the higher potential penalty of variance with GMM versus MVM.  

Again, with MVM for a given σp
2, Φ is maximized where Φ equals: 

 
Φ =

𝐸(𝑅𝑝)− 𝑐

σ𝑝
 (6) 

while with GMM for a given σp
2, GM is maximized where GM equals: 

 
GM = 𝐸(𝑅𝑝) − 

𝜎𝑝
2

2
 (7) 

 For a given level of risk, both methods are going to pick asset weights that result in the 

highest expected return on the portfolio E(Rp), since this will max E(Rp) -c for MVM and it 

will also maximize GMM. The overall result is that both methods for a given risk level will 

pick the same asset weights. Therefore, for a given risk level the same portfolio is chosen 

regardless of whether MVM or GMM is used. This result is supported by Elton and Gruber 

(1974) who demonstrate that the portfolio with the maximum geometric mean lies on the 

efficient frontier in arithmetic mean-variance space when returns on portfolios are lognormally 

distributed. 

Thus, although GMM provides a different way to approach portfolio optimization 

(maximizing terminal wealth), practitioners and academics are not overlooking a compelling 

portfolio optimization criterion as, for a given level of risk, the portfolio chosen is the same as 

the one using MVM. Hence, these optimization techniques are more are more complimentary 

than competing. 
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Appendix 

 

Mindlin (2011), Johnston and Hatem (2021) discuss the relationship between the 

Geometric mean (GM), the Arithmetic Mean (AM) denoted as E(Rp) in the paper, and the 

Variance (σ2). In this appendix, the approximate relation between the GM, the AM, and the 

variance is demonstrated. 

Starting with the following formulae: 

𝐺𝑀 =  −1 + ∏(1 + 𝑟𝑡)
1

𝑛⁄

𝑛

𝑡=1

 

𝐴𝑀 =
1

𝑛
∑ 𝑟𝑡

𝑛

𝑡=1

 

𝜎2 =
1

𝑛
∑(𝑟𝑡 − 𝐴𝑀)2

𝑛

𝑡=1

 

Then substitute the Maclaurin series expansion for (1 + rt)
1/n  in the right hand-side of the 

GM equation while ignoring terms higher than order of 2.  Since a Maclaurin series is a power 

series expansion that approximates a function for values close to zero, terms higher than 2 are 

ignored since the third term in the expansion is 
(1−𝑛)(1−2𝑛)

6𝑛3 𝑟3 and for values close to zero, e.g. 

r=0.01 and n=2, this equals 0.000000063: 

(1 + 𝑟)
1

𝑛⁄  ≈ 1 +  
1

𝑛
𝑟 +  

1 − 𝑛

2𝑛2
 𝑟2 … 

Gives you: 

𝐺𝑀 ≈  −1 +  ∏ (1 +
1

𝑛
𝑟𝑡 +

1 − 𝑛

2𝑛2
𝑟𝑡

2)

𝑛

𝑡=1

 

Ignoring all summands of the third degree or higher while carrying out the multiplication 

gives: 

≈
1

𝑛
∑ 𝑟𝑡 +

1

𝑛2

𝑛

𝑡=1

∑ 𝑟𝑡𝑟𝑠

𝑛

𝑡≠𝑠

+
1 − 𝑛

2𝑛2
∑ 𝑟𝑡

2

𝑛

𝑡=1

 

Which is equivalent to: 

= 𝐴𝑀 −
𝜎2

2
 

or 

= 𝐸(𝑅𝑝) −  
𝜎2

2
 

We show the above equivalence for n=2 below. First carry out the product terms: 

𝐺𝑀 ≈ −1 + (1 +
1

𝑛
𝑟1 +

1 − 𝑛

2𝑛2
𝑟1

2) (1 +
1

𝑛
𝑟2 +

1 − 𝑛

2𝑛2
𝑟2

2) 

Then combine terms: 
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𝐺𝑀 ≈ −1 + 1 +
1

𝑛
𝑟1 +

1

𝑛
𝑟2 +

1

𝑛2
𝑟1𝑟2 +

1 − 𝑛

2𝑛2
𝑟1

2 +
1 − 𝑛

2𝑛2
𝑟2

2 +
1 − 𝑛

2𝑛2
𝑟1𝑟2

2 +
1

𝑛
(

1 − 𝑛

2𝑛2
) 𝑟2𝑟1

2

+ (
1 − 𝑛

2𝑛2
)

2

𝑟1
2𝑟2

2 

Eliminating all summands of the third degree or higher: 

𝐺𝑀 ≈ −1 + 1 +
1

𝑛
𝑟1 +

1

𝑛
𝑟2 +

1

𝑛2
𝑟1𝑟2 +

1 − 𝑛

2𝑛2
𝑟1

2 +
1 − 𝑛

2𝑛2
𝑟2

2 

Leaves: 

𝐺𝑀 ≈
1

𝑛
(𝑟1 + 𝑟2) +

1

𝑛2
𝑟1𝑟2 +

1 − 𝑛

2𝑛2
(𝑟1

2 + 𝑟2
2) 

Which can be written as: 

𝐺𝑀 ≈
1

𝑛
∑ 𝑟𝑡 +

1

𝑛2

𝑛

𝑡=1

∑ 𝑟𝑡𝑟𝑠

𝑛

𝑡≠𝑠

+
1 − 𝑛

2𝑛2
∑ 𝑟𝑡

2

𝑛

𝑡=1

 

The first term is the AM and the other two terms equal (-σ2/2) which we demonstrate next. 

Starting with: 

𝜎2 =
1

𝑛
∑(𝑟𝑡 − 𝐴𝑀)2

𝑛

𝑡=1

 

𝜎2 =
1

𝑛
∑(𝑟𝑡

2 − 2𝐴𝑀𝑟𝑡 + 𝐴𝑀2)

𝑛

𝑡=1

 

 

Distributing terms: 

𝜎2 = (
1

𝑛
∑ 𝑟𝑡

2

𝑛

𝑡=1

) − 2𝐴𝑀 (
1

𝑛
∑ 𝑟𝑡

𝑛

𝑡=1

) + 𝐴𝑀2 

𝜎2 = (
1

𝑛
∑ 𝑟𝑡

2

𝑛

𝑡=1

) − 2𝐴𝑀2 + 𝐴𝑀2 

𝜎2 = (
1

𝑛
∑ 𝑟𝑡

2

𝑛

𝑡=1

) − 𝐴𝑀2 

 

Substituting in for AM: 

𝜎2 = (
1

𝑛
∑ 𝑟𝑡

2

𝑛

𝑡=1

) − (
1

𝑛
∑ 𝑟𝑡

𝑛

𝑡=1

)

2

 

𝜎2 =
1

𝑛
(∑ 𝑟𝑡

2

𝑛

𝑡=1

−
1

𝑛
(∑ 𝑟𝑡

𝑛

𝑡=1

)

2

) 
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For n=2 this becomes: 

𝜎2 =
1

2
(𝑟1

2 + 𝑟2
2 −

1

2
(𝑟1 + 𝑟2)2) 

𝜎2 =
1

2
(𝑟1

2 + 𝑟2
2 −

1

2
(𝑟1

2 + 2𝑟1𝑟2 + 𝑟2
2)) 

𝜎2 =
1

2
(𝑟1

2 + 𝑟2
2 −

1

2
𝑟1

2 − 𝑟1𝑟2 −
1

2
𝑟2

2) 

𝜎2 =
1

2
(

1

2
𝑟1

2 − 𝑟1𝑟2 +
1

2
𝑟2

2) 

𝜎2 = (
1

4
𝑟1

2 +
1

4
𝑟2

2 −
1

2
𝑟1𝑟2) 

So –σ2/2 equals: 

(−
1

8
𝑟1

2 −
1

8
𝑟2

2 +
1

4
𝑟1𝑟2) 

Which is equivalent for n=2 to: 

1

𝑛2
∑ 𝑟𝑡𝑟𝑠

𝑛

𝑡≠𝑠

+
1 − 𝑛

2𝑛2
∑ 𝑟𝑡

2

𝑛

𝑡=1

 

1

22
𝑟1𝑟2 +

1 − 2

222
(𝑟1

2 + 𝑟2
2) 

1

4
𝑟1𝑟2 −

1

8
(𝑟1

2 + 𝑟2
2) 

−
1

8
𝑟1

2 −
1

8
𝑟2

2 +
1

4
𝑟1𝑟2 
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ChatGPT’s artificial intelligence (AI) has generated considerable debate and 

even panic in higher education. However, AI is an unavoidable trend in 

education that has the potential to subvert many courses’ pedagogical structure 

and methods. One such course is financial data science with Python 

programming, a course that is in high demand among finance majors. 

Incorporating ChatGPT into such a course can solve long-standing challenges 

and difficulties that instructors and students are facing, and it can shift the focus 

of the course from tedious Python coding back to financial data interpretations 

and real-world applications. This paper represents a first attempt at welcoming 

ChatGPT into financial education, by focusing on the pedagogical innovation 

of a financial data science course with Python programming. In particular, the 

paper provides specific examples of potential projects, with other insights and 

suggestions for using ChatGPT in data science courses for finance majors. 

Keywords: ChatGPT, Financial Education, Data Science, Python 

 

Introduction  
 

Financial data science courses in higher education have been rapidly changing alongside 

the evolution of technology. Simultaneously, big data in the era of artificial intelligence (AI) 

has shaped the finance industry quickly, which has steadily increased the demands on the 

financial data science workforce. In turn, financial education must evolve to meet industry 

demands and to prepare students to succeed in this rapidly evolving field, without 

compromising essential foundational instruction. 

Due to technological trends in the field, financial data science courses for undergraduate 

finance majors typically focus on Python programming. In fact, many business schools are 

launching new programs or concentrations in FinTech and Financial Analytics, such as the 

 
1 We extend our sincere thanks to Hui Sono for her consistent encouragement and support throughout this 

project. We are grateful to Corbin Fox, Wilson Liu, Elias Semaan, Adrian Tippit (FMA discussant), Carl 

Ullrich, the seminar participants at the Department of Finance and Business Law at James Madison University, 

the 2023 Financial Education Association (FEA) annual meeting, and the 2023 Financial Management 

Association (FMA) Annual Meeting for their helpful comments. We would like to thank the students and class 

participants of FIN 434 (Fundamentals of Financial Data Science) at James Madison University in Fall 2022 and 

Spring 2023 for their valuable suggestions and feedback. We would also like to acknowledge the generous 

financial support on this project from the Learning Center’s “Learning Laboratories Research Fund” at James 

Madison University.    
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prestigious business schools at New York University, Massachusetts Institute of Technology, 

and Columbia University.  

However, instructors and students in financial data science courses with Python 

programming face several challenges. First, finance majors typically lack the preparation and 

prerequisites for data analysis, computer skills, and programming exposure to modern 

computer languages. Second, finance majors are not usually motivated to learn the details of 

Python coding, starting from syntax. Instead, as applied scientists, finance majors want to see 

how these Python programs can help solve real problems in finance. We notice that existing 

courses, webinar trainings, and textbooks on data science and Python programming do not 

target finance majors; instead, their purpose aligns with the needs of computer science or 

computer information systems majors. As a result, it is difficult for finance majors to identify 

direct financial applications and understand how Python programs can be linked to other 

theories they have been learning from other finance courses, such as corporate finance and 

investments. Third, given the above two challenges, it is almost impossible to reach the goals 

of a financial data science course in one semester. The time-consuming preparations regarding 

basic Python coding leave only a few classes at the end of the semester to explore applications 

in finance. Finally, the learning outcomes of such a course in financial data science and Python 

programming are vague. Through a one-semester course, it is impossible to train an average 

finance major to become a sophisticated programmer in Python. In fact, training finance majors 

to become computer programmers should never be the learning objective because cutting-edge 

finance majors on the job market should not be competing with computer science majors with 

Python programming skills. Instead, finance majors should treat Python (or any computer 

language or statistical software) as a tool for understanding and solving problems in the real 

financial world. Doing so enables finance majors to communicate with other team members, 

who are Python experts, and to provide primary expertise in finance. 

In the context of these challenges, Open AI published ChatGPT in November, 2022. 

ChatGPT is a large natural language processing model trained by OpenAI based on a massive 

dataset of internet-based text before September 2021 (OpenAI, 2022). In March 2023, OpenAI 

also released a new large multimodal model named GPT-4 as an enhanced version of ChatGPT 

(OpenAI, 2023). Both ChatGPT and GPT-4 produce text response based on a user’s prompt. 

ChatGPT is free and only receives text prompts, while GPT-4 is only available in the paid 

version and can receive both text and image prompts.  

ChatGPT has created new challenges in higher education and has provoked a broad 

discussion on how to include this innovation in higher education (Dowling & Lucey, 2023; 

Huang, 2023; Lund & Wang, 2023). For instance, Rudolph et al. (2023) indicate that ChatGPT 

raises questions about plagiarism, which need to be dealt with carefully. Some universities, like 

the University of Vermont (2023), have begun to revise their plagiarism rules. One of the top 

universities in France, Paris Institute of Political Studies, has even banned the use of ChatGPT 

(Sciences Po, 2023). Although current large natural language processing models, such as 

ChatGPT, have unignorable limitations, including the tendency to hallucinate, produce harmful 

content, amplify biases, etc., the advances in large language models have indubitable potential 

for vast social impact, including higher education (Tamkin et al., 2021; OpenAI, 2023a). Yet, 

the application of artificial intelligence in financial data science education has not been fully 

explored. Educators must admit that AI not only has the potential to change traditional 

pedagogy, but it could even challenge the current structure and instructional methods of certain 

courses. 

One such course is financial data science with Python programming, a course in high 

demand among finance majors. Incorporating AI tools, such as ChatGPT, into this course using 

Python programming could provide a promising or even an ultimate solution to the above-

mentioned challenges in teaching financial data science courses.  



   

Advances in Financial Education 83 Summer 2023 
 

First, with the help of ChatGPT, instructors can free finance majors from the tedious and 

time-consuming preparations on writing Python codes and instead focus on reading and 

understanding Python codes. Second, the instructional focus can shift from teaching students 

how to write executable Python codes to writing effective prompts with applications in 

financial data science. Finally, a financial data science course with Python programming can 

once again become a finance course by focusing on financial theories and applications, instead 

of becoming a computer programming course with minimal examples in finance.  

To the best of our knowledge, this paper represents the first attempt at exploring the 

possibility of incorporating ChatGPT into financial education, especially the course in financial 

data science with Python programming. Given GhatGPT’s ability to convert among different 

computer languages, we use Python as an example to illustrate how educators could use 

ChatGPT as a tool to teach financial data science.  

The remainder of this paper proceeds as follows: Section 2 reviews the literature on 

ChatGPT in finance and education. Section 3 introduces several examples of in-class projects 

for using ChatGPT in a financial data science course with Python programming, and it provides 

more suggestions on potential projects that are suitable for learning with the help of ChatGPT. 

Section 4 concludes by reviewing the overarching assertions in this paper. 

 

Literature Review  
 

The finance industry is undergoing a transformation due to rapid changes in technology, 

such as advances in artificial intelligence and big data, leading to opportunities for growth and 

innovation in financial education (Alt et al., 2018; Arner et al., 2015; Davenport & Ronanki, 

2018; Schueffel, 2016; Suryono et al., 2020). For example, Arner et al. (2015) review the long 

history during which finance and technology have evolved together, and they discuss 

challenges in balancing the potential benefits of innovation with the possible risks of 

approaches.  Alt et al. (2018) assert that FinTech has disruptive potential for the financial 

industry, including the convergence of multiple technologies, the customer-orientation 

approach, and the innovation/entrepreneurial spirit. They highlight the dominance of the 

banking sector within the FinTech domains but call for more research on other FinTech 

domains. Consequently, fintech education is essential to equip professionals with necessary 

skills and knowledge to excel in this rapidly evolving field. 

Financial data science education has also become increasingly important due to the rise of 

big data in the finance industry. Several studies have explored the current state and future 

prospects of financial data science education (Alshater, 2022; Aydın & Karaarslan, 2023; 

Birjali et al., 2021; Dowling & Lucey, 2023; Fisher et al., 2016; Kang et al., 2020; Olan et al., 

2022; Xing et al., 2018; Yan, 2018). For example, Yan (2018) identifies big data and 

programming as two trends in job advertisements at business schools. They collected job 

advertisements from 23 business schools and found that there is significant demand for fintech 

education among students and professionals. Yan (2018) also indicates that many economics, 

finance, and accounting data are available to students as public data, such as the Federal 

Reserve, US. Department of Treasure, MarketWatch, and more. They also suggest business 

majors should master at least one programing language, such as Python.  

The finance industry is also undergoing a transformation due to the incorporation of AI, 

which has opened up new opportunities for data-driven decision-making and innovation 

(Bussmann et al., 2020; Davenport & Ronanki, 2018; Lu, 2019; Rudin & Radin, 2019). For 

example, Bussmann et al. (2020) propose an AI model to assess credit risk in the context of 

peer-to-peer lending. Lu (2019) discusses the significant role that AI played in industrial 

development from 1961 to 2018, especially in integrating emerging technologies such as 

graphic processing units, cloud computing, and blockchain. Moreover, this study emphasizes 
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the unquestionable value of AI as an assistant in a wide range of industries. Accordingly, there 

is a growing interest in AI and financial data science education to equip professionals with the 

necessary skills and knowledge to excel in this rapidly evolving field. 

One of the examples and applications of AI is Large Language Models (LLMs) based on 

Natural Language Processing (NLP), which has significant implications for financial data 

science education. In recent years, researchers have explored the use of NLP techniques for 

processing and analyzing financial data in varied areas in finance (Alshater, 2022; Aydın & 

Karaarslan, 2023; Birjali et al., 2021; Dowling & Lucey, 2023; Kang et al., 2020; Xing et al., 

2018). For example, Aydin and Karaarslan (2023) use ChatGPT as an example of Generative 

AI to discuss the technical and structural fundamentals, competitors, and user expectations. 

They find that although ChatGPT fabricates some citations when writing a literature review on 

given topics, Generative AI might change the way we do things in many fields. Kang et al. 

(2020) provide a comprehensive review of the application of the UT Dallas List of 24 Leading 

Business Journals that employ NLP as their primary analytical technique to explain how textual 

data can be harnessed for advancing management theories across multiple disciplines. The 

study discusses the managerial and technological challenges associated with the application of 

LLMs in management research. 

In summary, the literature in finance has reached a consensus that fintech education is a 

rapidly evolving field that requires innovative approaches and resources to keep pace with 

industry demands. Therefore, effective strategies for financial education need to be identified. 

The literature also suggests that AI and financial data science education are critical for future 

growth and innovation in the finance industry. It is necessary to identify effective strategies for 

AI and financial data science education and evaluate their impact on industry and society. 

Education must also prepare students to navigate the ethical implications of AI in finance to 

ensure responsible and sustainable use of AI in finance.  

 

Examples of Python Projects with ChatGPT  
 

As a first attempt at welcoming ChatGPT into financial education, this paper focuses on 

the pedagogical innovation of a financial data science course with Python programming. A 

typical such course is one semester long and is geared toward junior or senior finance majors 

at the undergraduate level. Since existing textbooks on data science and Python programming 

do not target finance majors, such a course is not oriented from a required textbook; instead, 

the course is project-based and includes a sequence of in-class projects and take-home projects 

as assignments. 

In this section, we first present two typical examples of in-class projects that would benefit 

from interacting with ChatGPT. The first project uses the Monte Carlo simulation to calculate 

the weights for an optimal portfolio given a list of stocks in a certain sample period. The second 

project is intended to run a sequence of time-series regressions for a list of stocks to find the 

factor loadings of the Fama-French Three-Factor Model. At the end of the section, we provide 

a list of other potential projects that can be suitable for using ChatGPT in a financial data 

science course with Python programming. All potential projects are well-suited for such a 

course (either as in-class projects or as take-home assignments), and all projects have been 

tested by the authors of this article. 

 

Example Project 1: Monte Carlo Simulation and Optimal Portfolio  
 

An optimal portfolio given a list of stocks can be achieved by three equivalent methods: (a) 

maximizing an investor's expected return for a given level of risk, (b) minimizing the risk for 

a given level of expected return, or (c) maximizing the Sharpe ratio of the portfolio. The 
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construction of an optimal portfolio is a fundamental concept in modern portfolio theory and 

is used extensively in the field of finance. A typical undergraduate-level course in 

“Investments” or “Portfolio Management” for finance majors will cover such a topic in great 

detail from a theoretical point of view. One approach to creating an optimal portfolio is to use 

the Monte Carlo simulation. The basic idea is to generate a large number of random portfolios 

and then choose the one that has the best risk-return tradeoff (i.e., choose the portfolio that 

gives the highest possible Sharpe ratio). 

For this particular in-class project, instructors typically need to start with an overview of 

related concepts with a focus on financial concepts, such as optimal portfolio, Sharpe ratio, 

efficient frontier, and Capital Asset Pricing Model (CAPM). At the onset, students often view 

these concepts as overly theoretical and do not see their applications with real financial data. 

Therefore, we assign this particular project to help students understand how these concepts 

directly apply to the real financial world. Instead of the traditional approach of instruction 

beginning with Python coding, we initiate our project with help from ChatGPT. We have found 

that incorporating ChatGPT into the project frees students from tedious and complicated 

Python programming, and the most important part of learning becomes understanding the 

theoretical concepts needed to communicate with ChatGPT effectively.  

The first step of using ChatGPT is to develop a prompt (i.e., input from users) and then 

react according to outputs from ChatGPT for the following procedures. We emphasize that it 

is likely that ChatGPT’s first response might not meet our requirements and will require follow 

up with modified questions to get expected answers and Python codes from ChatGPT. Next, 

the instructor would help students understand that the logic of calculating weights for an 

optimal portfolio requires downloading of returns for a given list of stocks in a certain sample 

period. Moreover, the instructor can choose to use monthly returns data from Yahoo Finance 

for this project, and let students be aware of the data availability from Yahoo Finance (and 

probably other data resources, such as CRSP). We note to students that in order to communicate 

with ChatGPT effectively, they only need to be aware of the data available from Yahoo Finance 

and be able to understand the data structure. 

Table 1 presents the dialog with ChatGPT requesting a Python code for downloading data 

from Yahoo Finance. For illustration purposes, in Table 1 (and all similar tables hereafter), we 

present “Input from the user of ChatGPT” in Panel A and corresponding “Output from 

ChatGPT” in Panel B. The screenshots for all dialogs with ChatGPT are available from the 

authors upon request. We note that ChatGPT will generate a slightly different answer, even if 

the question is from the same user. Therefore, the outputs from ChatGPT in our paper might 

not be exactly replicated either by other researchers, educators, or students in class. Instead of 

focusing on the direct replication of each project, we describe the logic of dialog with ChatGPT 

and investigate how this logic can be applied in the financial data science course with Python 

programming. Since the Python codes generated by ChatGPT are too long to present in the 

table, we report all such codes in the Appendix. 
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Table 1 

Dialog with ChatGPT – Download Data from Yahoo Finance 
Panel A: Input from the user of ChatGPT 

Write a python code that can directly download monthly stock return data for a list of stocks from Yahoo Finance. 

 

Panel B: Output from ChatGPT 

To download monthly stock return data for a list of stocks from Yahoo Finance, we can use the `pandas-datareader` 

library. The following Python code can be used to download the monthly returns for a list of stocks: 

 

(Note: ChatGPT generates a Python code here in a stand-alone box. Since the Python code generated by ChatGPT 

is too long to present in the table, we report all such codes in the Appendix.) 

 

In this code, we first define a list of stocks (`stocks_list`) and the start and end dates for the data (`start_date` and 

`end_date`). We then use the `pdr.get_data_yahoo()` function to download the data from Yahoo Finance, specifying 

the list of stocks, start and end dates, and an interval of 'm' for monthly data. 

 

Next, we extract the Adj Close prices for each stock from the downloaded data, and use the `pct_change()` function 

to calculate the monthly returns for each stock. 

 

Finally, we print the first few rows of the returns dataframe to verify that the data was downloaded and processed 

correctly. 

 

Instead of pausing our logic and stream of thoughts by reading through the Python code, 

we tell students that we shall first assume the Python code generated by ChatGPT is executable 

and correct (which it is often not). After we receive all Python codes as expected from a 

sequence of queries in ChatGPT, we have students merge all Python codes together and 

develop a final version of Python code in a single file before debugging and executing the code. 

Of course, a quick browse-through of the Python code is necessary and very helpful in the 

following steps. 

By quickly reading through ChatGPT’s response, as presented in Table 1, we notice that 

ChatGPT not only provides a Python code in a clean format (with comments alongside code), 

but more importantly, ChatGPT provides details and the logic behind the generated Python 

code, which are extremely helpful for beginning users of Python who do not have much 

previous experience and exposure to computer programming. Notably, most students in a 

financial data science course for finance majors should be considered this type of Python user. 

Next, we notice that ChatGPT recommends using the `pandas-datareader` library for this 

purpose. A more sophisticated financial data scientist might be aware of another widely used 

library of ̀ yfinance` for accessing data directly from Yahoo Finance. We want to introduce this 

new library to the class and therefore send our modified question and request to ChatGPT, 

forcing the generated Python code to use the `yfinance` library instead. The dialog with 

ChatGPT for this purpose is presented in Table 2. 
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Table 2 

Dialog with ChatGPT – Download Data from Yahoo Finance (Modified) 
Panel A: Input from the user of ChatGPT 

Write a python code that can directly download monthly stock return data for a list of stocks from Yahoo 

Finance, using the yfinance library in Python. 

 

Panel B: Output from ChatGPT 

To download monthly stock return data for a list of stocks from Yahoo Finance using the `yfinance` library in 

Python, we can use the following code: 

 

(Note: ChatGPT generates a Python code here in a stand-alone box. Since the Python code generated by 

ChatGPT is too long to present in the table, we report all such codes in the Appendix.) 

 

In this code, we first import the `yfinance` library using the `yf` alias. We then define a list of stocks 

(`stocks_list`) and the start and end dates for the data (`start_date` and `end_date`). 

 

Next, we use the `yf.download()` function to download the data from Yahoo Finance, specifying the list of 

stocks, start and end dates, and an interval of '1mo' for monthly data. 

 

We then extract the Adj Close prices for each stock from the downloaded data, and use the `pct_change()` 

function to calculate the monthly returns for each stock. 

 

Finally, we print the first few rows of the returns dataframe to verify that the data was downloaded and 

processed correctly. 

 

Now, assuming the datasets with monthly stock returns are ready to use, we proceed to 

request that ChatGPT generate a python code that can calculate the optimal portfolio given 

monthly return data for a list of stocks. The dialog with ChatGPT for this purpose is presented 

in Table 3. 

Table 3 

Dialog with ChatGPT – Calculate Optimal Portfolio 
Panel A: Input from the user of ChatGPT 

Write a python code that can calculate the optimal portfolio given monthly return data for a list of stocks. 

 

Panel B: Output from ChatGPT 

To calculate the optimal portfolio given monthly return data for a list of stocks, we can use the `scipy` library 

in Python to perform a mean-variance optimization. Here is an example code: 

 

(Note: ChatGPT generates a Python code here in a stand-alone box. Since the Python code generated by 

ChatGPT is too long to present in the table, we report all such codes in the Appendix.) 

 

In this code, we first define a list of stocks (`stocks_list`) and the start and end dates for the data (`start_date` 

and `end_date`). We then download the monthly return data for each stock using the Yahoo Finance API and 

concatenate them into a single dataframe. 

 

Next, we define the objective function for the mean-variance optimization, which calculates the variance of the 

portfolio given a set of weights and the covariance matrix of the returns. We also define a constraint for the 

sum of the weights to equal 1. 

 

We then define initial weights for the optimization and bounds for the weights to be between 0 and 1. We use 

the `minimize()` function from `scipy.optimize` to perform the mean-variance optimization, specifying the 

objective function, initial weights, method, bounds, and constraint. 

 

Finally, we print the optimal weights. 

 

According to the response from ChatGPT in Table 3, we notice that the ChatGPT-proposed 

Python code calculates the weight for the optimal portfolio using the method of a mean-
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variance optimization, which is not our intended method of the Monte Carlo simulation. We 

note that this is very common when communicating with ChatGPT, and the solution is easy 

and straightforward: We send another round of requests to ChatGPT with a similar question, 

but this time, we specifically require ChatGPT to use “simulation” to generate Python codes. 

The dialog with ChatGPT for this round of communication is presented in Table 4.  

Table 4 

Dialog with ChatGPT – Calculate Optimal Portfolio (Simulation) 
Panel A: Input from the user of ChatGPT 

Write a python code that uses simulation to calculate the optimal portfolio given monthly return data for a list of 

stocks. 

 

Panel B: Output from ChatGPT 

To use simulation to calculate the optimal portfolio given monthly return data for a list of stocks, we can generate 

random portfolios with different weights and simulate their returns to find the portfolio with the highest Sharpe 

ratio. Here is an example code: 

 

(Note: ChatGPT generates a Python code here in a stand-alone box. Since the Python code generated by ChatGPT 

is too long to present in the table, we report all such codes in the Appendix.) 

 

In this code, we first download the monthly return data for each stock using the `yfinance` library and calculate the 

returns. We then define the number of simulations and the number of portfolios to generate for each simulation. 

 

We define a function to generate a random portfolio of weights, which generates a set of random weights and 

normalizes them so that they sum to 1. We also define a function to simulate the returns of a portfolio given a set 

of weights, which calculates the expected return, volatility, and Sharpe ratio of the portfolio. 

 

We then generate multiple sets of random portfolios and simulate their returns to find the portfolio with the highest 

Sharpe. 

 

Interestingly, we notice that ChatGPT first downloaded the monthly return data from 

Yahoo Finance using the `yfinance` library. We have tested the behavior and response from 

ChatGPT in a “New chat” window, and the results are different and do not use the `yfinance` 

library, as in the first request. Therefore, it is reasonable to assume that ChatGPT’s algorithm 

links the current request with the previous requests in the same chatting thread to optimize the 

user’s experience. We appreciate this feature in ChatGPT because it creates a more natural, 

efficient conversational experience. 

By merging all the related Python codes generated by ChatGPT (i.e., downloading data and 

using simulation to calculate weights for the optimal portfolio), we can easily develop a single 

Python code for the entire project. Usually, with only a few rounds of potential debugging, the 

full Python code becomes executable and fulfills our requirements and purposes. In fact, since 

we organized the questions in the most effective way of communicating with ChatGPT, the 

last Python code generated by ChatGPT is almost ready to use directly for our purpose.  

Next and most importantly, we need to read and understand the Python codes generated by 

ChatGPT line by line and identify any errors. We note that it is rare that ChatGPT-generated 

Python code has any “syntax error”; instead, the focus should be on the theoretical side (e.g., 

whether the Python code defines the Sharpe ratio in a correct manner and whether the code can 

identify the portfolio with maximized Sharpe ratio). We emphasize this in class. According to 

students’ feedback, they start to realize the importance of understanding fundamental finance 

theories because other tedious and complicated work, such as Python coding, can be easily 

handled by modern tools like ChatGPT. 

As an example, we assume the list of stocks under consideration include Apple Inc. 

(AAPL), Alphabet Inc. (GOOGL), and Amazon.com Inc. (AMZN) for the sample period from 
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January 1, 2016 to December 31, 2021. The calculated weights for the optimal portfolio using 

the merged Python codes generated by ChatGPT are presented in Table 5. 

 

Table 5 

Results Based on ChatGPT Generated Python Code – Optimal Portfolio 

Panel A: Weights for Optimal Portfolio (Monte-Carlo Simulation Method) 

Name of Stock (Ticker) Weights 

Apple Inc. (AAPL) 43.08% 

Alphabet Inc. (GOOGL) 29.76% 

Amazon.com Inc. (AMZN) 27.16% 

 

Panel B: Summary Statistics of Optimal Portfolio 

Expected Return 33.73% 

Volatility (Standard Deviation) 21.75% 

 

It is natural for students to ask a follow-up question about the differences between the 

method of mean-variance optimization and the method of simulation in calculating optimal 

portfolio weights. In fact, we show the class that ChatGPT can also help us design such 

questions, although we still need instructor expertise and guidance because ChatGPT’s 

responses to such questions are not always correct and reliable. The dialog with ChatGPT about 

the advantages and disadvantages of the methods of mean-variance optimization versus 

simulation is presented in Table 6. We conclude this project by noting and detailing the 

response from ChatGPT on this comparison. 

Finally, we conclude this in-class project by noting that as applied scientists, such us 

finance majors, our focus should always be on understanding the theories in finance. While 

previously there were many distractions in reaching this goal because finance majors often 

devote too much time to learning Python programming, nowadays with the help of ChatGPT, 

the focus is back on financial content. According to our experience in the classroom, students 

strongly agree with this notion and more than ever understand the importance of theories from 

fundamental courses in finance. 
 

Table 6 

Dialog with ChatGPT – Compare Different Methods 
Panel A: Input from the user of ChatGPT 

Compared to the method of mean-variance optimization, what are the advantages of using the method of 

simulation to calculate optimal portfolio? 

 

Panel B: Output from ChatGPT 

The mean-variance optimization method for calculating optimal portfolio weights relies on assumptions about 

the distributions of the assets' returns and correlations, which may not hold in reality. In contrast, simulation-

based approaches do not make any assumptions about the distribution of asset returns or correlations and are 

therefore more robust to model misspecification. 

 

Furthermore, mean-variance optimization requires the estimation of the covariance matrix of asset returns, 

which can be noisy and may lead to instability in the portfolio weights. In contrast, simulation-based approaches 

only require the calculation of the mean and standard deviation of the portfolio returns, which are more stable 

and less sensitive to outliers. 

 

Simulation-based approaches also allow for the incorporation of non-normal distributions, which may be 

important in practice since stock returns often exhibit non-normal behavior such as skewness and kurtosis. 
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Finally, simulation-based approaches can easily incorporate constraints on the portfolio weights, such as upper 

and lower bounds, integer constraints, and exposure constraints, which can be challenging to handle in mean-

variance optimization. 

 

Overall, simulation-based approaches can provide a more flexible and robust alternative to mean-variance 

optimization for calculating optimal portfolio weights. 

 

Example Project 2: Regression Analysis and Fama-French Three-Factor Model 

  

Our second example project is intended to run a sequence of time-series regressions for a 

list of stocks to find the factor loadings of the Fama-French Three-Factor Model (Fama & 

French, 1992). Ever since the first establishment of this model, the Fama-French Three-Factor 

Model has established its importance. It soon became a widely used asset pricing model that 

has significant implications for financial theory and practice. Nowadays, almost every finance 

textbook (especially those in Investments and Asset Pricing) mentions this important model. It 

is therefore of critical importance for finance majors to have a full and sophisticated 

understanding of the model by doing time-series regressions of Fama-French Three-Factor 

Model themselves. Therefore, a typical course in financial data science should cover this 

material.  

Similar to the previous in-class project, we start this project by reviewing the related 

concepts in financial theory and financial econometrics, such as the Fama-French Three-Factor 

Model, regression analysis, and the different structures of financial data (time-series, cross-

sectional, and panel data). Moreover, we introduce students to the data available from Wharton 

Research Data Services (WRDS), especially the Center for Research in Security Prices (CRSP) 

and the Data Library on Professor Ken French’s webpage (which has been integrated into 

WRDS). Due to the recent attempt of launching Two-Factor Authentication (2FA) at WRDS 

in 2023, we instruct all students to register for their own individual accounts because the 

original instructional WRDS account (i.e., “Shared Account for Class” at WRDS) does not 

support direct access databases from Python program.  

Next, an important starting point is finding a well-designed question or prompt to 

communicate with ChatGPT. Table 7 displays the dialog with ChatGPT requesting a Python 

code for downloading data from WRDS. 

 

Table 7 

Dialog with ChatGPT – Download Data from WRDS 
Panel A: Input from the user of ChatGPT 

Write a python code that can directly download datasets from WRDS. The code needs to download daily return 

data for a list of stocks (available in CRSP) and Fama-French Factors. Finally, merge the downloaded datasets. 

 

Panel B: Output from ChatGPT 

To download datasets from WRDS, you can use the `wrds` Python package. Here is an example code that 

downloads daily returns data for a list of stocks available in CRSP and Fama-French factors, and merges the 

downloaded datasets: 

 

(Note: ChatGPT generates a Python code here in a stand-alone box. Since the Python code generated by 

ChatGPT is too long to present in the table, we report all such codes in the Appendix.) 

 

In this code, we first establish a connection to WRDS using the `wrds.Connection()` function. We then specify 

the list of stocks and Fama-French factors we want to download. 

 

To download the daily returns data for the specified stocks, we construct a SQL query that selects the date, 

permno (CRSP's unique identifier for each stock), and daily return (`ret`) from the `crsp.msf` table, filtering by 

the specified list of tickers (`ticker`) in the ̀ crsp.msenames` table. We use the ̀ raw_sql()` function of the ̀ wrds` 

package to execute this query and obtain the resulting dataset. 
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To download the Fama-French factors data, we construct another SQL query that selects the date and the 

specified factors from the `ff.factors_daily` table. 

 

We then merge the downloaded CRSP and Fama-French datasets on the `date` column using the `pd.merge()` 

function of the pandas package. 

 

Finally, we close the connection to WRDS using the `close()` method of the `wrds.Connection` object. 

 

As before, we only quickly browse through the Python code generated by ChatGPT and 

assume the code is executable, which minimizes distractions in our thought process. According 

to Table 7, it seems that the ChatGPT-generated Python code is as expected. No further 

modifications are necessary. 

However, a quick glance through the ChatGPT-generated Python code, comments, and 

notes reveals a potential error in coding—the code requests to download the “daily return” data 

from the “crsp.msf” table on CRSP; however, this table on CRSP is interpreted as “Table: 

Monthly Stock – Securities” on CRSP and WRDS, and the correct table with daily stock returns 

should be “crsp_a_stock.dsf”. Similarly, the ChatGTP-requested table of `crsp.msenames` on 

CRSP should be “crsp_a_stock.dsenames”. Therefore, we emphasize in class that ChatGPT is 

a helpful tool in Python coding, but we should not use the code without scrutinizing the details. 

Instead, we should check the correctness of ChatGPT-generated codes and use these codes with 

caution. 

Next, the instructor would need to help students review the details of the Fama-French 

Three-Factor Model. Specifically, the time-series regression equation for estimating factor 

loadings on the Fama-French Three-Factor Model for stock i can be written as: 

𝑅𝑖,𝑡 − 𝑅𝑓,𝑡 = 𝛼𝑖 + 𝛽𝑖(𝑅𝑚,𝑡 − 𝑅𝑓,𝑡) + 𝑠𝑖𝑆𝑀𝐵𝑡 + ℎ𝑖𝐻𝑀𝐿𝑡 + 𝜀𝑖,𝑡, (1) 

where 𝑅𝑖,𝑡 is the excess return of stock i at time t; 𝑅𝑓,𝑡 is the risk-free rate at time t; 𝑅𝑚,𝑡 is 

the excess return of the market portfolio at time t; 𝑆𝑀𝐵𝑡 is the size factor at time t, calculated 

as the difference between the returns of small and large stocks; 𝐻𝑀𝐿𝑡 is the value factor at time 

t, calculated as the difference between the returns of high and low book-to-market stocks; 𝛼𝑖 is 

the intercept of the regression for stock i, representing the excess return not explained by the 

factors; 𝛽𝑖 is the beta coefficient of the market factor for stock i, representing the sensitivity of 

the stock's excess return to the market return; 𝑠𝑖 and ℎ𝑖  are the sensitivity coefficients of SMB 

and HML factors for stock i, respectively; 𝜀𝑖,𝑡 is the residual term or error term for stock i at 

time t. 

According to Equation (1), and compared to what is already there in our download data 

from WRDS, for each stock, we have all independent variables ready, but we need to generate 

the dependent variable, which is the excess return of stock i. For a typical student in our course 

of financial data science with basic knowledge of Python from the materials at the beginning 

of the semester, the student should be able to add this line of Python code easily. If not, given 

the powerful tool of ChatGPT, it is only one more question away from getting this sample code. 

Such a communication with ChatGPT is presented in Table 8. 
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Table 8 

Dialog with ChatGPT – Create New Variables 
Panel A: Input from the user of ChatGPT 

In Python, how to define a new variable "ret_rf = ret - rf," assuming the variables "ret" and "rf" are available 

in the dataset? 

 

Panel B: Output from ChatGPT 

To define a new variable `ret_rf` as the difference between two existing variables `ret` and `rf` in Python, you 

can simply subtract ̀ rf` from ̀ ret` using the ̀ -` operator, and assign the resulting series to a new variable ̀ ret_rf`. 

Here's an example code assuming you have a Pandas DataFrame called `data` that contains the `ret` and `rf` 

columns: 

 

(Note: ChatGPT generates a Python code here in a stand-alone box. Since the Python code generated by 

ChatGPT is too long to present in the table, we report all such codes in the Appendix.) 

 

In this code, we use the Pandas indexing operator `[]` to select the `ret` and `rf` columns from the `data` 

DataFrame, and then subtract `rf` from `ret`. The resulting series is assigned to a new variable `ret_rf`. Note 

that this assumes that both `ret` and `rf` are numeric columns in the DataFrame, and that they have the same 

length and index as the other columns in the DataFrame. 

 

Next, we emphasize in class that the downloaded dataset is supposed be a panel data (i.e., 

a cross-section of a list of stocks plus a time-series of variables, such as returns for each stock). 

However, using regression to estimate factor loadings for the Fama-French Three-Factor 

Model is supposed to be time-series regression. Therefore, for each individual stock, we shall 

run a separate time-series regression. We remind students that it is of critical importance to 

understand this difference in data structure, and we need to design questions for ChatGPT with 

this data structure in mind. 

Therefore, this time, we need to provide much longer instructions to ChatGPT to generate 

the Python code that would meet our requirement. We shall break down those instructions into 

different sentences; Table 9 presents our communication with ChatGPT for this purpose. We 

remind students again that we should help ChatGPT understand our data structure, and thus the 

key words such as “time-series regression,” “panel data,” and “time-series variables” are very 

important. 

 

Table 9 

Dialog with ChatGPT – Fama-French Three-Factor Regressions 
Panel A: Input from the user of ChatGPT 

Write a Python code for a sequence of time-series regressions. The data given is a panel data with a list of 

stocks and a time series of variables for each stock. For each regression, the dependent variable is "ret_rf", and 

the three independent variables are "mktrf", "smb", and "hml". Report the regression results (with t-statistics 

and p-value) for each stock in a table. 

 

Panel B: Output from ChatGPT 

Here's an example Python code for running a sequence of time-series regressions with plots for each regression 

line. This assumes you have a Pandas DataFrame called ̀ panel_data` that contains the panel data for each stock, 

with columns for "ret_rf", "mktrf", "smb", and "hml". The code performs a separate regression for each stock 

in the dataset, and generates a table of regression results and a plot of the regression line for each stock. 

 

(Note: ChatGPT generates a Python code here in a stand-alone box. Since the Python code generated by 

ChatGPT is too long to present in the table, we report all such codes in the Appendix.) 

 

In this code, we first define the list of independent variables as ['mktrf', 'smb', 'hml']. We then group the panel 

data by stock ticker using the `groupby()` function of the Pandas DataFrame object. 
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We initialize an empty DataFrame called `regression_results` to store the regression coefficients, t-statistics, 

and p-values for each independent variable for each stock. We then loop over each group of data for each stock 

ticker, and run a separate linear regression using the `OLS()` function from the `statsmodels` package. 

 

We extract the regression coefficients, t-statistics, and p-values from the fitted model and store them in a new 

row of the `regression_results` DataFrame for each stock. 

 

Finally, we print the `regression_results` DataFrame, which contains the regression coefficients, t-statistics, 

and p-values for each independent variable for each stock. 

 

Finally, we note that the Python codes generated by ChatGPT only print the final results 

from regressions on screen. Given the potentially large size of the table, we would rather 

request Python to output the table to an Excel file. We note to class that whenever we have 

such a task in mind but are unsure how to write it in Python, ChatGPT can help us. For example, 

Table 10 represents our conversation with ChatGPT on additional Python code to output a 

dataframe in Python into an Excel file. 

 

Table 10 

Dialog with ChatGPT – Output an Excel File 
Panel A: Input from the user of ChatGPT 

How to output a python dataframe to a separate Excel file? 

 

Panel B: Output from ChatGPT 

To output a Python DataFrame to a separate Excel file, you can use the `to_excel()` method of the Pandas 

DataFrame object. Here's an example Python code that demonstrates how to write a DataFrame called 

`my_data` to an Excel file called `my_file.xlsx`: 

 

(Note: ChatGPT generates a Python code here in a stand-alone box. Since the Python code generated by 

ChatGPT is too long to present in the table, we report all such codes in the Appendix.) 

 

In this code, the `to_excel()` method writes the contents of the `my_data` DataFrame to an Excel file called 

`my_file.xlsx`. The `index=False` argument tells Pandas not to include the DataFrame index in the Excel file. 

 

You can also specify additional arguments to the `to_excel()` method to control the formatting of the Excel 

file, such as the worksheet name, cell formatting, and whether to include column headers. See the Pandas 

documentation for more information on these arguments. 

 

We now have all fragments of Python codes generated by ChatGPT for this project. Next, 

we inspect carefully all these Python codes, merge them into one single code, and get it ready 

to be executed. Once again, we note in class that certain parts of the code require modifications 

and corrections, such as the previously mentioned file names in CRSP to access “daily returns” 

data. 

As an example, we assume the list of stocks under consideration include Microsoft Corp. 

(MSFT), Apple Inc. (AAPL), and Amazon.com Inc. (AMZN) for the sample period from 

January 1, 2020 to March 31, 2020. Using the merged (and modified) Python codes that are 

generated by ChatGPT, the calculated factor loadings, t-statistics, and p-values are presented 

in Table 11. 
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Table 11 

Regression Results Based on ChatGPT Generated Python Code 

  Microsoft Apple Amazon 

ID (permno) 
 

10107 14593 84788 

     

 coefficient 1.288 1.155 0.763 

MKTRF t-stat 23.916 22.157 9.913 

 p-value 0.000 0.000 0.000 

     

 coefficient −0.181 −0.553 0.032 

SMB t-stat −1.306 −4.123 0.164 

 p-value 0.197 0.000 0.871 

     

 coefficient −0.660 −0.380 −0.765 

HML t-stat −4.323 −2.575 −3.505 

 p-value 0.000 0.013 0.001 

 

Other Potential Projects for Financial Data Science with ChatGPT 

 

As we can see, the instructional and learning experiences have changed substantially since 

ChatGPT has become available. We have adapted two typical projects in a course of financial 

data science with the help of this newly available tool. Since one of the main purposes of this 

paper is to inspire educators in finance (especially the instructors of financial data science 

courses) to incorporate ChatGPT into their courses, in this subsection, we suggest other 

potential projects that are suitable for learning with ChatGPT. We have tested all these projects, 

and they are all doable. These projects can either be in-class, as previously indicated, or 

assigned to students as take-home projects. We also note that this is not an exhaustive list of 

suitable projects. 

 

Direct Access of Financial Databases from Various Data Resources 

 

We have shown in previous example projects that ChatGPT can help us write Python codes 

to access popular financial data on the Internet directly (e.g., Yahoo Finance and WRDS). Since 

it is one of the important learning objectives for a course in financial data science, students 

would also need to be familiar with many more available financial databases. The important 

such data resources for finance can include:  

• FRED (Federal Reserve Economic Data), which is a database maintained by the Federal 

Reserve Bank of St. Louis that provides access to a wide range of economic and 

financial data series, including data on inflation, interest rates, gross domestic product 

(GDP), employment, and more.  

• EDGAR (Electronic Data Gathering, Analysis, and Retrieval), which is a database 

maintained by the U.S. Securities and Exchange Commission (SEC) that contains 

filings made by publicly traded companies and other organizations. These filings 

include annual reports, quarterly reports, and other regulatory filings that provide 

information on the financial and operational activities of these organizations. 

• Nasdaq Data Link, which is a data service provided by Nasdaq that offers historical and 

real-time data on a variety of financial instruments, including stocks, options, futures, 

and indices. It provides data on global equities, derivatives, and fixed income markets. 
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• Quandl, which is a financial data provider that offers a wide range of financial and 

economic data to individuals, academics, and businesses. It provides data on a variety 

of topics, including stock prices, futures, options, currencies, and economic indicators 

from over 500 sources. We note that Quandl was acquired by Nasdaq in 2018, but it 

operates as a distinct entity. 

We can easily ask ChatGPT to write Python codes to access those data. An example of such 

a request can be:  

• “write a python code that can directly access WTI prices data from FRED database,” 

• “write a python code that can directly access10-K filing data from SEC Edgar 

database.” 

• “write a python code that can directly access data with nasdaqdatalink and quandl.” 

We tested all these prompts in dialog with ChatGPT. Every time, ChatGPT can do a 

reasonably satisfactory job in generating Python codes that are almost ready to use. With a few 

potential corrections and debugging, the Python codes can execute smoothly and provide 

expected results. 

 

Text Analysis and Sentiment Analysis with Natural Language Toolkit (NLTK)  

Natural Language Toolkit (NLTK) is a Python library used for working with human 

language data, such as processing and analyzing text. NLTK provides a set of tools and 

resources, such as corpora, lexicons, and algorithms for tasks such as tokenization, stemming, 

tagging, parsing, and sentiment analysis. We can instruct students in the financial data science 

course to download a 10-K filing for a certain company from SEC EDGAR and run sentiment 

analysis with NLTK library in Python. We can easily request that ChatGPT run the analyses 

by stating, “write a python code that can run sentiment analysis on a text document using nltk.” 

In our experience, the Python code generated by ChatGPT can easily be modified into an 

applicable program for this purpose. 

 

Data Visualization and Word Clouds  

Data visualization and word clouds allow complex financial data and ideas to be conveyed 

in a clear and concise manner. Presenting data in a visually appealing way can help make data 

more accessible, understandable, and engaging to a wider audience, which can lead to better 

decision-making and insights. The visualization plots we can introduce to students include (and 

certainly are not limited to) boxplot, histogram, pair plot, scatter plot, and one of the most 

important plots among the list, word clouds. We can easily request ChatGPT to do such coding 

in Python by stating, “write a python code that can generate a word cloud based on a text 

document.” 

 

Calculation of Rolling Beta for Stocks  

Rolling beta is a measure of a stock's risk or volatility over a certain period, calculated 

using a rolling window of historical data. In a rolling beta calculation, a regression analysis is 

performed on a subset of data that “rolls” forward over time, with each new calculation 

incorporating the most recent data point and dropping the oldest one. This allows for a more 

dynamic and up-to-date assessment of a stock's risk profile, as compared to a static beta 

calculation based on a fixed period of historical data. This is a widely used technique for 

estimating beta, according to the Capital Asset Pricing Model (CAPM). For example, Yahoo 

Finance reports “Beta (5Y Monthly)” in the homepage of all stock quotes. It is a 5-year rolling 

beta for the given stock that is calculated based on monthly data. We can easily request 

ChatGPT to calculate rolling beta by asking it to “write a python code that can calculate the 5-
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year rolling beta for a stock.” We have successfully tested this prompt and interaction with 

ChatGPT. 

 

Time Value of Money, Financial Calculator, and Mortgage Payment Schedule  

The concept of Time Value of Money is considered “Finance 101,” and ever since the first 

course in finance, students have been exposed to this important concept. Finance students are 

often required to learn how to use a financial calculator. One of the direct applications of a 

financial calculator is calculating mortgage monthly payments of principal and interest (for a 

typical 30-year fixed-rate mortgage). 

With the help of ChatGPT, we now can easily develop a simple “software” of a financial 

calculator and make it into an executable (.exe) file (using Python libraries such as 

“pyinstaller”). We can further instruct students to test whether the developed financial 

calculator is functioning properly by calculating mortgage monthly payments because this 

information is easily available from real estate websites (e.g., Zillow.com and Trulia.com). We 

can easily request ChatGPT to do this by instructing, “write a python code that can do all 

calculations as a financial calculator and make it into an executable file.” As with the other 

projects we propose, our test runs demonstrate that the Python code generated by ChatGPT can 

easily be modified to accomplish our purpose. 

 

Conclusion  

 

This paper explores the utility of using ChatGPT in a financial data science course and 

provides specific suggestions for student projects and other assignments. As an example of 

artificial intelligence that has the capacity to change the educational landscape of higher 

education, ChatGPT represents both risks and rewards in the classroom. In our experience, 

ChatGPT has the potential to replace tedious Python coding with meaningful real-world 

applications. Therefore, we encourage educators in finance to pay more attention to, take 

seriously, and embrace newly developed AI technologies, especially ChatGPT.  

Despite our optimistic views of ChatGPT, we also recommend proceeding carefully. For 

instance, we recommend scrutinizing ChatGPT output, particularly Python code, due to AI’s 

current limitations. Students also need instructor guidance on prompt creation, model checking, 

understanding the data structure, and other applications. Indeed, ChatGPT is not prepared to 

replace classroom instruction, but it is a valuable tool that can enable instructors to prioritize 

financial theory, learning, and applications—the most important foundations for a successful 

career in finance. 
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Appendix A: Python Codes Generated by ChatGPT 

 

Table A1 

Python Codes Generated by ChatGPT – Download Data from Yahoo Finance – 

Table 1 
Python                                                          Copy code 

import pandas_datareader as pdr 

 

# Define the list of stocks 

stocks_list = ['AAPL', 'GOOGL', 'AMZN'] 

 

# Define the start and end dates for the data 

start_date = '2016-01-01' 

end_date = '2021-12-31' 

 

# Download the data using Yahoo Finance as the source 

data = pdr.get_data_yahoo(stocks_list, start=start_date, end=end_date, 

interval='m') 

 

# Extract the Adj Close prices for each stock 

prices = data['Adj Close'] 

 

# Calculate the monthly returns for each stock 

returns = prices.pct_change() 

 

# Print the first few rows of the returns dataframe 

print(returns.head()) 

 

Table A2 

Python Codes Generated by ChatGPT – Download Data (Modified) - Table 2 
Python                                                          Copy code 

import yfinance as yf 

 

# Define the list of stocks 

stocks_list = ['AAPL', 'GOOGL', 'AMZN'] 

 

# Define the start and end dates for the data 

start_date = '2016-01-01' 

end_date = '2021-12-31' 

 

# Download the data using Yahoo Finance as the source 

data = yf.download(stocks_list, start=start_date, end=end_date, 

interval='1mo') 

 

# Extract the Adj Close prices for each stock 

prices = data['Adj Close'] 

 

# Calculate the monthly returns for each stock 

returns = prices.pct_change() 

 

# Print the first few rows of the returns dataframe 

print(returns.head()) 
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Table A3 

Python Codes Generated by ChatGPT – Optimal Portfolio - Table 3 
Python                                                          Copy code 

import pandas as pd 

import numpy as np 

from scipy.optimize import minimize 

# Define the list of stocks 

stocks_list = ['AAPL', 'GOOGL', 'AMZN'] 

# Define the start and end dates for the data 

start_date = '2016-01-01' 

end_date = '2021-12-31' 

# Download the data using yfinance as the source 

data = pd.DataFrame() 

for stock in stocks_list: 

    stock_data = 

pd.read_csv(f'https://query1.finance.yahoo.com/v7/finance/download/{stock

}?period1=1451606400&period2=1640908800&interval=1mo&events=history&inclu

deAdjustedClose=true', index_col='Date', parse_dates=True) 

    stock_data = stock_data[['Adj Close']] 

    stock_data = stock_data.rename(columns={'Adj Close': stock}) 

    data = pd.concat([data, stock_data], axis=1) 

# Calculate monthly returns for each stock 

returns = data.pct_change().dropna() 

# Define the objective function for the mean-variance optimization 

def portfolio_variance(weights, returns): 

    cov_matrix = np.cov(returns.T) 

    portfolio_variance = np.dot(weights.T, np.dot(cov_matrix, weights)) 

    return portfolio_variance 

# Define the constraint for the sum of the weights to equal 1 

def weight_constraint(weights): 

    return np.sum(weights) - 1.0 

# Define initial weights for the optimization 

n_assets = len(stocks_list) 

weights_0 = np.ones(n_assets)/n_assets 

# Define bounds for the optimization (weights must be between 0 and 1) 

bounds = tuple((0, 1) for i in range(n_assets)) 

# Perform the mean-variance optimization 

optimal_weights = minimize(portfolio_variance, weights_0, args=returns, 

method='SLSQP', bounds=bounds, constraints={'type': 'eq', 'fun': 

weight_constraint}).x 

# Print the optimal weights for each stock 

for i, stock in enumerate(stocks_list): 

    print(f"{stock}: {optimal_weights[i]*100:.2f}%") 

# Calculate the expected return and volatility of the optimal portfolio 

portfolio_return = np.sum(returns.mean()*optimal_weights)*12 

portfolio_volatility = np.sqrt(np.dot(optimal_weights.T, 

np.dot(np.cov(returns.T), optimal_weights)))*np.sqrt(12) 

# Print the expected return and volatility of the optimal portfolio 

print(f"Expected return: {portfolio_return*100:.2f}%") 

print(f"Volatility: {portfolio_volatility*100:.2f}%") 
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Table A4 

Python Codes Generated by ChatGPT – Optimal Portfolio (Simulation) - Table 4 
Python                                                          Copy code 

import pandas as pd 

import numpy as np 

import random 

import yfinance as yf 

 

# Define the list of stocks 

stocks_list = ['AAPL', 'GOOGL', 'AMZN'] 

 

# Define the start and end dates for the data 

start_date = '2016-01-01' 

end_date = '2021-12-31' 

 

# Download the data using Yahoo Finance as the source 

data = yf.download(stocks_list, start=start_date, end=end_date, 

interval='1mo') 

prices = data['Adj Close'] 

returns = prices.pct_change().dropna() 

 

# Define the number of simulations and the number of portfolios to 

generate for each simulation 

n_simulations = 10000 

n_portfolios = 1000 

 

# Define a function to generate a random portfolio of weights 

def generate_portfolio(n_assets): 

    weights = np.random.random(n_assets) 

    weights /= np.sum(weights) 

    return weights 

 

# Define a function to simulate the returns of a portfolio given a set of 

weights 

def simulate_portfolio(weights, returns): 

    portfolio_return = np.sum(returns.mean() * weights) * 12 

    portfolio_volatility = np.sqrt(np.dot(weights.T, 

np.dot(np.cov(returns.T), weights))) * np.sqrt(12) 

    sharpe_ratio = portfolio_return / portfolio_volatility 

    return sharpe_ratio 

 

# Generate multiple sets of random portfolios and simulate their returns 

optimal_weights = None 

max_sharpe_ratio = -np.inf 

for i in range(n_simulations): 

    # Generate a set of random portfolios 

    portfolios = [generate_portfolio(len(stocks_list)) for j in 

range(n_portfolios)] 

 

    # Simulate the returns of each portfolio and find the one with the 

highest Sharpe ratio 

    sharpe_ratios = [simulate_portfolio(weights, returns) for weights in 

portfolios] 

    max_sharpe_ratio_i = np.max(sharpe_ratios) 

    if max_sharpe_ratio_i > max_sharpe_ratio: 

        optimal_weights = portfolios[np.argmax(sharpe_ratios)] 

        max_sharpe_ratio = max_sharpe_ratio_i 

 

# Print the optimal weights for each stock 

for i, stock in enumerate(stocks_list): 

    print(f"{stock}: {optimal_weights[i]*100:.2f}%") 
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# Calculate the expected return and volatility of the optimal portfolio 

portfolio_return = np.sum(returns.mean()*optimal_weights)*12 

portfolio_volatility = np.sqrt(np.dot(optimal_weights.T, 

np.dot(np.cov(returns.T), optimal_weights)))*np.sqrt(12) 

 

# Print the expected return and volatility of the optimal portfolio 

print(f"Expected return: {portfolio_return*100:.2f}%") 

print(f"Volatility: {portfolio_volatility*100:.2f}%") 

 

 

Table A5 

Python Codes Generated by ChatGPT – Download Data from WRDS - Table 7 
Python                                                          Copy code 

import wrds 

import pandas as pd 

 

# Establish a connection to WRDS 

db = wrds.Connection() 

 

# Specify the list of stocks and Fama-French factors 

stocks = ['AAPL', 'MSFT', 'GOOG'] 

factors = ['MKT', 'SMB', 'HML', 'RF'] 

 

# Download daily returns data for the stocks using CRSP 

crsp_query = """ 

    select date, permno, ret 

    from crsp.msf 

    where permno in ( 

        select permno 

        from crsp.msenames 

        where ticker in ({0}) 

    ) 

    and date >= '2000-01-01' 

""".format("'" + "','".join(stocks) + "'") 

 

crsp_data = db.raw_sql(crsp_query) 

 

# Download Fama-French factors data 

ff_query = """ 

    select date, {0} 

    from ff.factors_daily 

    where date >= '2000-01-01' 

""".format(','.join(factors)) 

 

ff_data = db.raw_sql(ff_query) 

 

# Merge the downloaded datasets 

merged_data = pd.merge(crsp_data, ff_data, on='date') 

 

# Close the connection to WRDS 

db.close() 
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Table A6 

Python Codes Generated by ChatGPT – Create New Variables - Table 8 
Python                                                          Copy code 

import pandas as pd 

 

# Assuming you have a Pandas DataFrame called `data` containing the `ret` 

and `rf` columns 

ret_rf = data['ret'] - data['rf'] 

 

Table A7 

Python Codes Generated by ChatGPT – Fama-French Three-Factor Regression - 

Table 9 
Python                                                          Copy code 

import pandas as pd 

import statsmodels.api as sm 

 

# Assuming you have a Pandas DataFrame called `panel_data` with columns 

for "ret_rf", "mktrf", "smb", and "hml" 

 

# Define the list of independent variables 

independent_vars = ['mktrf', 'smb', 'hml'] 

 

# Group the panel data by stock ticker 

grouped_data = panel_data.groupby('ticker') 

 

# Initialize an empty DataFrame to store the regression results 

regression_results = pd.DataFrame(columns=['ticker', 'coef_mktrf', 

'tstat_mktrf', 'pvalue_mktrf',  

                                            'coef_smb', 'tstat_smb', 

'pvalue_smb',  

                                            'coef_hml', 'tstat_hml', 

'pvalue_hml']) 

 

# Loop over each stock ticker and run a separate regression 

for ticker, data in grouped_data: 

    # Define the dependent variable and the independent variables 

    y = data['ret_rf'] 

    X = data[independent_vars] 

     

    # Fit a linear regression model using the OLS function from 

statsmodels 

    model = sm.OLS(y, sm.add_constant(X)).fit() 

     

    # Extract the regression coefficients, t-statistics, and p-values 

    coef = model.params 

    tstat = model.tvalues 

    pvalue = model.pvalues 

     

    # Store the regression results in a new row of the DataFrame 

regression_results = regression_results.append({'ticker': ticker,                                                   

'coef_mktrf': coef['mktrf'], 'tstat_mktrf': tstat['mktrf'],  

'pvalue_mktrf': pvalue['mktrf'], 'coef_smb': coef['smb'],  

'tstat_smb': tstat['smb'], 'pvalue_smb': pvalue['smb'], 

'coef_hml': coef['hml'], 'tstat_hml': tstat['hml'],  

'pvalue_hml': pvalue['hml']}, 

                                                     ignore_index=True) 

 

# Print the regression results table 

print(regression_results) 
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Table A8 

Python Codes Generated by ChatGPT – Output an Excel File - Table 10 
Python                                                          Copy code 

import pandas as pd 

 

# Assuming you have a Pandas DataFrame called `my_data` 

 

# Write the DataFrame to an Excel file 

my_data.to_excel("my_file.xlsx", index=False) 
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A Class Exercise in Replicating a Reverse-Mortgage 

Proposal Amortization Schedule in Excel  
 

John J. Neumann 
St. John’s University 

 

Vipul K. Bansal 
St. John’s University 

 

Reverse-mortgages are complicated financial products which often provoke 

strong reactions when they are mentioned as possible financial solutions.  While 

they promote the well-intentioned objective of allowing retirees to remain in 

their perhaps long-time family homes, prior research has concluded that they 

are generally an expensive way to generate cashflow in retirement.  In this 

paper, we take an actual reverse-mortgage proposal and illustrate a class 

exercise in which the proposal data is exactly replicated in Excel.  Our goal is 

to demonstrate an interactive exercise which both enhances student Excel and 

model-building skills, while at the same time teaching them the intricacies of 

how these products work so they understand them better.  Once constructed, the 

model fosters the ability to customize assumptions to evaluate whether a 

reverse-mortgage is a viable option under different client circumstances.  We 

conclude the paper looking at an unusual but real-life situation in which a 

reverse-mortgage was considered. 

Keywords:  Reverse-mortgage, Excel modeling, Assisted-living, Elder care, 

Medicaid,  

 

Introduction 

 

The purpose of this paper is to present a pedagogical exercise which builds an amortization 

schedule for a reverse-mortgage in Excel, initially replicating exactly the actual schedule that 

a well-known vendor included in a formal proposal to a client.  In executing this exercise, the 

class not only ends up with a tool with which to examine these products, but also becomes 

familiar with their terminology and features.  We then take that model and analyze common 

assessments of the usefulness of reverse-mortgages while also considering “what if” scenarios 

around questions that consumers of these loans might have.  Finally, we examine a real-world 

case in which such a loan was contemplated in a situation where a home had two joint owners, 

siblings, one of whom had to move to an assisted-living facility and whose family explored 

ways to unlock the equity asset in the home to help pay for the residence. 

The “pros” and “cons” of reverse-mortgages have been and continue to be well-

documented.  They are complicated instruments, and the costs generally make them more 

expensive than other home loan types.  AARP (2010), Bishop & Shan (2008), Tedeschi (2009), 

Bernard (2010), Bansal & Ellis (2014), Waggoner (2019), and others, have all discussed the 

costs of these products.  But, they have the well-intentioned objective of helping senior citizens 

remain in their home longer by tapping into the equity asset they have built up in the property.  

A surviving spouse can continue to live in the house.  Disbursements are not taxable, and a 

borrower’s obligation is limited to the value of the property.  The borrower retains title to the 

home, but it must remain the primary residence, and the borrower is responsible for making 

sure that the property is kept insured, maintained properly, and current on taxes.  Interest paid 
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is not tax deductible until all or part of the balance is paid.  Default on any of the borrower’s 

obligations could result in having the loan called, which may force a sale of the home. 

The thrust of this paper is not necessarily to pass judgment on these products, but to better 

educate students – as future financial advisors – about them and how they work.  Clients may 

ask about them, and there are situations in which a reverse-mortgage may be an appropriate 

strategy for a particular consumer facing a particular set of life conditions. 

Reverse-Mortgage payouts can take different forms.  A borrower can take a lump-sum 

amount up to 60% of the accessible funds in the first year.  A borrower can set it up to receive 

a fixed monthly payment for a set number of years, resembling an annuity (term reverse-

mortgage), or for as long as the borrower lives in the home and complies with the terms of the 

loan (tenure reverse-mortgage).  The reverse-mortgage can be set-up as a line-of-credit and 

used only when funds are needed.  Or, the borrower can buy a home using a reverse-for-

purchase form of the product. 

 

Constructing the Model 

 

Like regular mortgages, a borrower can take a fixed rate or variable-rate reverse mortgage.  

With one popular vendor, borrowers who opt for fixed-rate reverse-mortgage must take the 

lump-sum form.  Variable-rate reverse mortgages from this vendor allow for disbursements via 

the lump-sum, monthly payments, line-of-credit, or some combination of all three.  The case 

analysis to follow assumes a variable rate reverse-mortgage, annually-revised by no more than 

2% in any one year and 5% over the life of the loan (a “LIBOR CAP 5” loan). 

The amortization schedule for a variable-rate reverse-mortgage uses a metric called the 

“expected interest rate”, which is different from the initial (actual) rate and is based on an index.  

The expected rate purports to be a useful prediction of the average rate over time.  The reverse-

mortgage in this example uses an expected interest rate of 3.7% (the initial interest rate in this 

actual case was 3.445%).    

To begin, the scenario includes these facts: 

• The resident-owners (a couple) are 70 years old. 

• They owe $30,000 on the existing mortgage on their home. 

• The home is valued at $350,000. 

• Upfront Mortgage Insurance Premium (“MIP”) is the standard 2% of appraised value. 

• Monthly MIP is the standard 0.5%. 

• Other Settlement Charges (closing costs) total $3482.50 

• The couple intends to take monthly disbursements from the reverse-mortgage of $500. 

The amortization schedule provided by a reverse-mortgage vendor in an actual customer 

proposal is provided in Exhibit 1.  Its columns include Years (life of the reverse-mortgage), 

resident-owners’ age, Remaining Line of Credit, Cash Advance, Interest + MIP, Loan Balance, 

Home Value, and Net Home Value.  Resident-owners’ age runs from 76 to 96 in this schedule;  

our exposition also covers 20 years from age 70 to 90.   
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Exhibit 1 

Amortization Schedule of Actual Reverse-Mortgage Proposal, AAG (2020) 

 
  

The first step in the in-class exercise to construct this model in Excel would be to create 

these columns as well as placeholders for some of the assumption data noted above.  A version 

of this is shown in Exhibit 2.   

 

Exhibit 2 

Initial Set-up of Reverse-Mortgage Model in Class Exercise 

 
 

To begin populating the model, the age of the resident-owner(s) is 70 and is placed in cell 

E3.  Cell B13 is filled with =E3 to bring it down into the body of the schedule.  Cell A13 is 

initialized at 0 to indicate the period of initial disbursement and loan closing.  Both A14 and 

B14 increment the cells above them by 1 (=A13+1, =B13+1), and these formulas are then 

copied down to row 33 to create 20 year-rows ending with age 90.  The $30,000 balance on the 
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first mortgage is input into cell E4, the $350,000 appraised value of the home into cell E5, and 

the expected monthly disbursement of $500 into cell E6.  On the right side, the 3.7% expected 

interest rate is input to cell K3 and the 0.5% MIP Rate is keyed into K4.   

Cells K5, K6, and K7 house the three components of the settlement (closing) costs.  In K5, 

the amount of the upfront MIP is calculated as 2%*the appraised value, coded as =.02*E5.  The 

origination fee, assumed here to be $2750 (a discounted amount in the real-life case) is entered 

into K6.  The sum of the Other Settlement Charges is input to K7.  Finally, an expected rate of 

property appreciation of 4% is entered into K8 and the initial line of credit (“LOC”) amount -- 

which is not really material to this exposition -- is $64,270.44.  The 4% growth rate was used 

in the actual vendor-provided amortization schedule, but seems reasonable based on the 20-

year average annual rates of growth in the Case-Shiller Indices reported in Table 1.   

 

Table 1 

Case-Shiller Indices, Average Rates of Growth. 

Columns 2 and 3 are 10 Twenty-year averages (2001 to 2021 or 2002 to 2022).Columns 4 

and 5 are separate 10-year averages within each 20-year period for the 20-City Index. 

 

 Average 

Annual Rate, 

Case-Shiller 

20-City Index 

YoY%  

Average 

Annual Rate, 

Case-Shiller 

10-City Index 

YoY%  

 Average Annual 

Rate, Case-

Shiller 20-City:  

Recent 10 years 

in 20-yr period 

Average 

Annual Rate, 

Case-Shiller 20-

City:  

Prior 10 years 

in 20-yr period 

June ’01 – ‘21 4.23% 4.35%  6.62% 1.89% 

July ’01 – ‘21 4.26% 4.38%  6.67% 1.92% 

Aug ’01 – ‘21 4.27% 4.37%  6.76% 1.84% 

Sept ’01 – ‘21 4.29% 4.38%  6.93% 1.71% 

Oct ’01 – ‘21 4.31% 4.40%  7.16% 1.53% 

Nov ’01 – ‘21 4.35% 4.43%  7.41% 1.38% 

Dec ’01 – ‘21 4.41% 4.49%  7.65% 1.27% 

Jan ’02 – ‘22 4.47% 4.55%  7.91% 1.15% 

Feb ’02 – ‘22 4.58% 4.65%  8.26% 1.03% 

Mar ’02 – ‘22 4.69% 4.73%  8.59% 0.92% 

 

Upon closing of the reverse-mortgage, the outstanding balance on the primary mortgage is 

paid off so that the reverse-mortgage has the primary lien position.  This amount, combined 

with the upfront MIP, origination fee, and closing costs, are the initial disbursement (and 

balance) of the reverse-mortgage.  In this case, that amount is $43,232.50.  This is coded into 

cell I13 in the spreadsheet with =E4+K5+K6+K7.  The appraised value of the home, $350,000, 

is populated into the initial Home Value cell (K13) with =E5.  The Net Home Value in cell 

M13, the home’s projected value less the balance of the reverse-mortgage balance in each year, 

is coded as =K13-I13.  Since the model is in years but disbursements are to be taken monthly 

and projected to be a constant $500 per month, the annual amount of $6000 can be entered into 

cell E14 as =12*$E$6, and then copied down to row 33.  A snapshot of the model to this point 

is shown in Exhibit 3.  
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Exhibit 3 

Initial Input of Reverse-Mortgage Parameters and Data 

 
 

Loan Balance, Interest + MIP 

One of the revelations in doing this exercise (and having the actual vendor amortization 

schedule to “check” the numbers) is the discovery that the expected interest rate of 3.7% and 

the annualized MIP rate of 0.5% are combined to create an effective interest rate of 4.2%.  The 

FV (future value) function can be used to show students how to determine the Loan Balance at 

the end of each year, effectively taking the prior year loan balance and monthly disbursements 

of $500 and growing them all by a monthly rate of 4.2%/12 = 0.35%.  The formatting of the 

FV function is illustrated in Exhibit 4. 
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Exhibit 4:  Reverse-Mortgage Model with FV function Dialog Box 

 

 
 

Present Value (PV) is the prior-year loan balance.  The number of periods (Nper) is 12, to 

align with the monthly rate of 0.35% and the monthly periodicity of the disbursements.  The 

periodic payment (PMT), the amount of the disbursement here, is $500.  Finally, the “Type” 

parameter in the function arguments is 1 to indicate that the $500 disbursements start at the 

beginning of the first month of “Year 1”.  The future value function calculates $51,221.90, 

which as rounded to $51,222 matches the Loan Balance in the sample vendor (actual) 

amortization schedule.  Absolute cell references are used for the interest rate ($K$3), the MIP 

rate ($K$4) and the monthly disbursement amount ($E$6) for later copy and paste onto 

subsequent “Year” rows. 

Once the Loan Balance is in place, the amount of the interest and mortgage insurance 

premium accumulated over the year can be calculated.  It is the new Loan Balance, less the 

prior Loan Balance, less the $6000 total of the monthly disbursements during the year.  In the 

spreadsheet model, the coding in cell G14 is =I14-I13-E14, producing a value of $1989 for 

“Year 1.”   The Appendix includes a demonstration of how the month-by-month accumulation 

of compounded interest and MIP on growing loan balance also produces the annual “Interest + 

MIP” amounts. 

 

Home Value and Net Home Value 

 

The amortization schedule includes an assumption about the growth of the value in the 

home over time.  In this example, it is 4%, so that the value of the home at the end of “Year 1” 

is 350,000*(1.04) = 364,000, coded as =K13*(1+$K$8) in cell K14.  The Net Home Value at 

the end of “Year 1” is then this 364,000 less the balance of the loan ($51,222), or $312,778.  

This is calculated in cell M14. 

Now that all data fields are completed for “Year 1” on row 14, the formulas can be copied 

down to “Year 2” to “Year 20”.  A snapshot of the model as completed to this point is provided 

as Exhibit 5.  A careful examination of the data in Exhibits 5 and 1 shows that we have 

replicated the information in the vendor proposal amortization schedule. 
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Exhibit 5 

Model Replicates Vendor Proposal Amortization Schedule 

 
 

Analysis 

 

With this model now constructed, any number of “what if” scenarios can be analyzed.  The 

scenario as presented basically shows that after 20 years, when the resident-owners would be 

90 years old, the loan balance is $288,220 but because the home has increased in value at an 

assumed rate of 4% per year compounded, there is net value of almost $479,000.  The resident-

owners, if still alive and merely selling to relocate or downsize, would take that amount (net of 

closing costs, of course) with them.  Or, if the home is being sold because the resident-owners 

have passed away, the estate would claim this amount to be distributed to the heirs.   

One might ask what that net value is projected to be if the assumed growth rate is only 1.5% 

per year, since Table 1 shows that the average annual rates of growth over the first decade of 

the century were below 2% (0.92% March 2002-March 2012, 1.89% June 2001-June 2011).  

Changing the rate in K8 to 1.5% results in a projected net home value equal to $183,180. 

Other interesting questions can be studied with this model.  For example, one could 

determine the maximum amount the resident-owners could take from the reverse-mortgage 

each month and be able to do that for an estimated remaining lifespan of 20 years.  This might 

be an answer resident-owners with no heirs would be interested in knowing, or resident-owners 

with heirs that are financially well-off who do not need the bequest, or resident-owners who 

have only social security on which to live in retirement and want to know how much they can 

supplement that income to compare to expected expenses. 

Using Excel’s Solver tool, the objective (target) cell is set to M33, the Net Home Value at 

“Year 20,” and the condition to be “solved” is when the Net Home Value is zero.  The “By 

Changing Variable Cell” is E6, where the amount of the monthly disbursement resides.  There 
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are seemingly no constraints to add to Solver.  Exhibit 6 displays the Solver dialog box with 

the parameters.  Executing the Solver routine, still assuming an annual rate of property value 

appreciation of 1.5%, finds that the resident-owners could take $986.60 per month and have 

the value of the home still be able to pay off the loan at the end of the 20th year -- with nothing 

left over. 

 

Exhibit 6 

Reverse-Mortgage Model with Solver Dialog Box 

 
   

A different type of scenario could contemplate how high the interest rate would have to be 

to produce a Net Home Value of zero, assuming the original monthly disbursement of $500.  

This is effectively answering the question “how high do interest rates have to go to jeopardize 

my ability to withdraw $500 per month for 20 years?”  Using Solver, the objective (target) cell 

remains M33, the “Year 20” Net Home Value, but now the “By Changing Variable Cell” is K3 

where the expected interest rate on the reverse-mortgage resides.  Executing the Solver routine 

reveals that the answer to this question is 7.00%.  Since the initial rate is 3.445% and the 

lifetime cap on increases is 5%, the rate can only go as high as 8.445%.  So, it is highly likely 

that this resident-owner’s plan to take $500 per month for 20 years is not jeopardized by future 

interest rate increases, since they are able to do it even if the expected (average) interest rate 

over the next 20 years is 7.00%. 

Suppose, alternatively, having determined (with a financial planner) that given other 

sources of income and projected expenses, resident-owners find the need to use a reverse-

mortgage to finance a gap in their monthly budget of $1600 for a certain period of time.  This 

model can easily tell someone “how long the money will last”, or, more specifically, how long 

$1600 monthly disbursements can be taken before the net home value turns negative.  Re-

setting the expected interest rate to 3.7% and changing the expected monthly disbursement in 

cell E6 to $1600 produces a negative net home value in year 14.   This scenario is displayed in 

Exhibit 7. 
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Exhibit 7 

Reverse-Mortgage Model with Negative Net Home Value at Year 14 

 
 

Any of these scenarios can be explored under different primary mortgage balance 

assumptions by changing the balance in cell E4. 

 

The Two-Owner Scenario 

 

This section is based on actual experiences of a family member of one of the authors when 

it came time to decide how to care for an aging parent with dementia.  Most early academic 

research on reverse mortgages – Venti & Wise (1991), Merrill et al. (1994), Sinai & Souleles 

(2008), Weber & Chang (2006) – only use hypothetical borrowers or examples. 

As so many families discover, determining the best way to care for parents as they age is a 

complicated and stressful life event which forces people, sometimes suddenly, to have to wade 

through a myriad of financial, governmental, and social-services issues, rules, guidelines, and 

implications.  Families with abundant resources have options – to pay for an assisted-living 

facility, to pay for a home-care aide to come into the home for certain hours during the week, 

or even move into the home as a full-time aide.  Families who do not have abundant resources 

will require assistance from government programs (such as Medicaid) at some point to pay for 

care.  The circumstances under which that happens can differ by U.S. state. 

In this case, the aging parent has shown signs of memory impairment, but is still living on 

her own as a widow, in her home, a two-family house which she co-owns with her sister, who 

lives in the apartment on the first floor.  The mortgage and deed are in both of their names.  

The episodes of memory impairment are worsening, and after a fall in the home which results 
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in an injury, the decision is made to move her to an assisted-living residence.  After an extensive 

search, the residence which was selected also had a memory-care unit, looking ahead to the 

time when that support might be necessary.  In the U.S. state in which this happened, many 

assisted-living residences require a period of “private pay” by the resident/resident’s family 

before they accept Medicaid.  These facilities are required by state law to keep a certain 

percentage of their beds allocated to Medicaid-eligible residents, although they do not 

guarantee what happens when a resident becomes eligible for Medicaid if none of those 

allocated bed spaces are available (with the help of an elder care attorney, the residence contract 

might be modified to include a provision that keeps the aging parent in the same facility). 

Eligibility for Medicaid requires that the recipient have first exhausted virtually all personal 

assets, so that the sum of all remaining assets is less than $2000.  With enough foresight, 

warning, and planning, families can “protect” assets by, in the case of a house, transferring 

ownership to other family members.  Medicaid “looks back” five years for such activity, so as 

long as the transfer happened more than five years prior, it would not count against the assets 

required to be expended prior to Medicaid eligibility.  Absent such protective measures, 

however, personal assets, including homes, must be liquidated and used to pay for care before 

Medicaid will consider eligibility. 

In the case we examine here, the sudden onset of these circumstances (along with other 

factors) did not allow the family to take advantage of the five-year look-back exemption.  The 

ailing parent does have sufficient assets, not including the home, to cover the assisted-living 

residence’s “private-pay period.”  Normally, the home asset would also have to be used to 

contribute to private-pay, but the problem here is extracting equity from an asset which has two 

joint owners.  Medicaid does have protections for the sibling co-owner and will not force a sale 

while she remains living there, and she has expressed no desire to sell the house.  That leaves 

the family of the ailing parent with a few difficult options: 

(1) Assuming the rest of their ailing parent’s assets are less than $2000, she could apply for 

Medicaid, which, if approved, would require that her income (social security and 

pension) be used to pay for the assisted-living residence.  With an outstanding mortgage 

on the house (and annual taxes and maintenance), the family could rent their parent’s 

apartment to cover those expenses, with the knowledge that when the time comes, 

Medicaid will put a lien on her half of the house to recover some or all of the benefits 

it paid on the parent’s behalf.  Essentially, the family would be maintaining the house 

for future Medicaid reimbursement of an unknown amount.  Depending on how long 

the ailing parent lives, there might be nothing left for the family after Medicaid takes 

its reimbursement in the future. 

(2) Assuming the rest of their parent’s assets are less than $2000, she could apply for 

Medicaid, which, if approved, would require the mother’s income (social security and 

pension) be used to pay for the assisted-living residence.  Having no interest in the 

house and no interest in maintaining it for potential future Medicaid seizure, the family 

could stop paying their parent’s half of the mortgage and taxes.  Since the other owner 

living in the house is their mother’s sister, their aunt, this is not a realistic option. 

(3) Use a home equity loan or line of credit to tap into the equity of the house and use it to 

continue to private-pay for the ailing parent’s assisted-living residence until her half of 

the equity in the home is exhausted.  The joint ownership of the home is problematic, 

because all owners have to sign the credit application, and all owners are liable for 

whatever indebtedness is created.  It is likely that the ailing parent could not even 

qualify for the borrowing, given her fixed income and the existing mortgage on the 

house.  Further, it does not really improve the problem, because it adds debt to the 

situation which introduces a monthly payment that the ailing parent cannot pay and the 

sibling co-owner has no reason to want to create. 
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(4) Assuming the rest of their parent’s assets are less than $2000, she could apply for 

Medicaid, which, if approved, would require the ailing parent’s income (social security 

and pension) be used to pay for the assisted-living residence.  The family could try to 

use a home equity loan or line of credit to tap into the equity of the house and maintain 

it (mortgage, property taxes, etc.) with those funds.  Again, though, the joint ownership 

of the home is problematic, because all owners have to sign the credit application, and 

all owners are liable for whatever indebtedness is created.  With the ailing parent’s 

income committed to the assisted-living residence, she has no income with which to 

qualify for the borrowing.  It is unclear whether Medicaid would even allow creating 

this lien on an asset for which it is eventually going to occupy the primary lien position. 

(5) Use a reverse-mortgage to monetize the equity in the home, using those funds to 

continue to private-pay for the ailing parent’s assisted-living residence and/or annual 

upkeep (property taxes, insurance, maintenance) on the house. 

There are several problems with this idea.  First, there is a potential Medicaid eligibility 

impact of introducing the reverse-mortgage.  Second, with both siblings owning the 

house, both would have to agree (directly or via power-of-attorney) to do the reverse-

mortgage, and both would have to qualify for it.  Qualification includes an income 

sufficiency to pay for the house annual upkeep.  In the near-term, before Medicaid 

considerations, the ailing parent’s income may or may not be sufficient to pay for her 

share of the upkeep on the home.  In the longer-term, when Medicaid benefits are 

received, the ailing parent’s income is committed to the assisted-living residence.  

Third, the money will be depleted quickly, as Exhibit 8 shows.  This snapshot takes the 

previously-introduced reverse-mortgage model, uses an expected property value 

appreciation of 2% and an expected monthly disbursement (to pay for the assisted-

living residence) of $7000, and shows that the net home value goes negative in year 4.  

We must not overlook that this shows the reverse-mortgage being larger than the full 

value of the home, while the ailing parent’s interest is only 50%.  Even if the ailing 

parent’s family and the sibling co-owner can agree on a rental of the parent’s apartment, 

which would free up the parent’s income to help reduce the loan-disbursement cost of 

the assisted-living residence to $5000, the net home value – against the full value of the 

home -- would still be projected to go negative in year 5.  The sibling co-owner would 

have to be agreeable to sell the house and move to pay off the reverse-mortgage prior 

to that time. 
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Exhibit 8 

Reverse-Mortgage Model Showing Depletion of Funds by Year 4 

 
 

(6) Take advantage of one of the few exceptions to Medicaid’s five-year look-back rule, 

which allows transfer of ownership of the ailing parent’s interest in the home to a 

“sibling co-owner who resides in the home” for at least one year prior to placement of 

the ailing parent in a facility.  So, the family could transfer their parent’s ownership in 

the home to her co-owning sister, prior to when Medicaid benefits start, and it would 

be excluded from Medicaid assets.  A reverse-mortgage might then be used to retire the 

existing primary mortgage and provide funds to maintain the home for the parent’s 

heirs, but since the ownership is now 100% with the sibling co-owner, she is the one 

who would need to apply for the reverse-mortgage and she would be the one to receive 

the disbursements. 

The exact scenario, which includes additional complications, is framed with these facts: 

• The home is valued at $350,000. 

• The sibling co-owner has paid down her half of the primary mortgage, so that the 

$30,000 balance is owed entirely by the ailing parent (now 0% owner after the 

transfer). 

• The sibling co-owner (now 100% owner after the transfer) is 70 years old. 

• Upfront MIP on the reverse-mortgage is the standard 2% of appraised value. 

• Monthly MIP is the standard 0.5%. 

• Other Settlement Charges (closing costs) total $3482.50. 

• The expected interest rate for amortization purposes is 3.7%. 

• Property appreciation is 2% per year. 

• One-half of the annual upkeep on the home is estimated to be $7200, requiring 

monthly disbursements from the reverse-mortgage of $600. 
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In Exhibit 9, we add some columns to the model to incorporate these wrinkles and 

customize it to the situation described here.  First, cell P8 is a placeholder for the commission 

rate a real estate broker would claim upon sale of the house (assumed to be the standard 6%).  

Column O calculates the value of the home net of the real estate commission, assuming the 

home is sold at the home value in column K in any given year.  Column P calculates the share 

of the sale proceeds owed to the co-owner sibling, who now owns the house, while column Q 

calculates the share of the sale proceeds “owed” to the ailing parent, or her heirs.  Depending 

on how well the family gets along and where this is happening, this situation will likely require 

a formal agreement between the two parties that may involve attorneys. 

The value net of commissions formula in column O13 is coded as =K13*(1-$P$8).  The 

sibling co-owner’s share of the sale proceeds in P13 is = O13/2, as she gets a full 50% of the 

sale proceeds net of the commission, while the ailing parent’s share of the sale proceeds in 

Q13, which must account for the fact that the reverse-mortgage was entirely for her benefit and 

so its cost (the loan balance) must come out of her share, is calculated as =P13-I13.  After these 

three formulas are in place and they are copied down to row 33 (year 20), the full spreadsheet 

appears in Exhibit 9.  The model reports that this arrangement could remain in place for 14 

years before the ailing parent’s share is depleted by the growing loan balance.  A sale of the 

house anytime up to that point would deliver to the sibling co-owner her rightful full 50% share 

of the net sale proceeds while also being able to pay off the outstanding reverse mortgage. 

 

Exhibit 9 

Customized Reverse-Mortgage Model for the Sibling Co-Owner Scenario 

 
  

Finally, note that while the reverse-mortgage is put in place here mainly to extract equity 

to pay for the ailing parent’s share of home maintenance expenses without having to deal with 

the burden of renting her apartment (and potentially being a long-distance landlord), it could 

also be used by her heirs to begin taking “their inheritance” without having to wait for the 

sibling co-owner (their aunt!) to sell the house.  Of course, this could only happen with the 

sibling co-owner’s agreement, since the reverse-mortgage is in her name and the disbursements 

are paid to her.  In Exhibit 10, we see that bumping the monthly disbursement to $750 per 

month (or $9000 per year) can go on for more than 11 years before the ailing parent’s share is 
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depleted by the growing loan balance.  That is problematic, if the sibling co-owner is still alive 

at that point.  But what this model also shows is what much prior research has shown about 

these products:  that they can be expensive ways to accomplish such objectives.  Exhibit 10 

shows the loan balance to be $194,569 at year 11 with disbursements of $750 per month, while 

Exhibit 9 shows the loan balance at year 11 to be $169,368.  An additional $25,201 in loan 

balance is a result of an extra 150*12*11 = $19,800 in disbursements.  At interest rates 

prevailing at the time this proposal was prepared by the vendor, that is not a PV comparison 

that favors using the reverse-mortgage to accelerate inheritance extractions from home value. 

 

Exhibit 10 

Customized Reverse-Mortgage Model for the Sibling Co-Owner Scenario: Disbursements 

as Advance of Inheritance 

 
 

Conclusion 

 

We set out in this article to present a hands-on, interactive exercise whereby students build 

an amortization schedule for a reverse-mortgage product.  The accuracy of the model is guided 

by an actual loan proposal from one of the more well-known vendors of these products.  In 

doing so, students increase their proficiency with Excel, learn about a financial product that 

many find confusing and intimidating, and end up with a model they can use to analyze 

questions and “what if” scenarios about the use of that product as a financial solution.  We 

concluded with an unusual real-world case in which a reverse-mortgage was considered as one 

of many possible solutions to try to unlock equity in an aging parent’s home to pay for assisted-

living (or nursing home) care, preserve the asset for her heirs, or both.  Caring for aging parents 

(or grandparents) is a life experience many will encounter, and so it is something to which 

many students can relate. The issues and considerations and difficulties we discuss are 

intertwined with the technical exercise of building the model to handle the situation and use it 

to assess applicability of a reverse-mortgage solution. The combination provides the potential 

for a memorable in-class experience. 
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Appendix 

Monthly Calculations Illustrating Annual “Interest+MIP” Totals 
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Getting the Most Out of your Guest Speaker  
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In the exciting and ever-changing world of finance, guest speakers can bring 

the “real world” into the classroom and help students walk the bridge between 

theory and practice. However, a guest speaker can also fall completely flat and 

waste precious in-class time. This article will outline a process that sets guest 

speakers up for success, achieves learning objectives for the class, and creates 

an engaged audience. While this takes more work upfront than simply arranging 

basic logistics, the procedure outlined has resulted in stronger student feedback 

and positive experiences for guest speakers.   

 Keywords: Guest speakers, student engagement, pedagogy, creating case 

studies   

  

Introduction  

 

Guest speakers are a valuable and frequently-used resource in finance and business 

classrooms. They bring up-to-the-moment perspectives into the learning environment, and 

demonstrate the wealth of knowledge, passion, and real-world experience that can be achieved 

as practitioners in the field. This not only enriches the educational experience but also provides 

students with real-world insights that textbooks and lectures cannot offer alone. The 

significance of guest speakers toward enhancing student learning and engagement is supported 

by various research studies, including those conducted by Metrejean, Pittaman, & Zarzeski 

(2002), Glenwick & Chabot (1991), and Riebe et al. (2013). These studies collectively 

demonstrate the positive impact of guest speakers on classroom dynamics.  

Despite the evident benefits of having guest speakers, it is imperative to acknowledge that 

their effectiveness can vary based on how their involvement is managed. When guest speaker 

sessions are poorly executed or lack proper structure, they can lead to unintended 

consequences. In some cases, these sessions may waste time and result in student 

disengagement. Studies conducted by Haley & Blakeman (2008) and Wolfe (2006) emphasize 

potential negative outcomes that can arise when guest speakers are not adequately prepared or 

integrated into the curriculum, and therefore highlight the importance of ensuring that the 

inclusion of guest speakers is carefully planned.  

In addition to their primary role of delivering valuable insights, guest speakers can offer 

numerous side benefits. They can provide networking opportunities for students, potentially 

leading to internships, job placements, or mentorship relationships. Guest speakers can bring 

their own projects into the classroom, broadening students’ horizons and encouraging critical 

thinking. Moreover, their presence can foster a sense of excitement and anticipation in the 

classroom, breaking the monotony of traditional teaching methods and enhancing overall class 

morale. These ancillary advantages further underscore the importance of preparing both guest 

speakers and students for the best possible experience. 

 This paper seeks to offer a comprehensive and effective methodology to prepare guest 

speakers as well as students to maximize the educational benefits of their interactions. By 

following a well-structured approach, educators can ensure that guest speakers become a source 
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of inspiration and knowledge, rather than a potential disruption in the classroom. This not only 

serves to enhance student learning and engagement, but also makes the most of the unique 

insights guest speakers can offer.  

  

Literature Review  

 

Research has shown that guest speakers in the classroom can have both positive and 

negative effects. Among the main advantages in a business classroom is that speakers can 

provide students with real-world examples and case studies that can help students to better 

understand the subject matter (Joblon-Robers & McCracken, 2022). Metrejean, Pittman, and 

Zarzeski (2002) found evidence that guest speakers that related their own early career 

experiences enhanced and provided context for learning. Glenwick and Chabot (1991) assert 

that guest speakers oblige students to think of academic concepts in real-world settings by 

bringing the real world to the students. Riebe et al (2013) also found evidence that good guest 

speakers can create an active learning environment and enhance student learning, but noted 

that the speaker needed to be briefed appropriately, qualified, and engaging.   

However, using guest speakers can also cause problems. Poorly prepared or bad presenters 

can lead students away from the topic at hand and require the professor to re-teach the material 

(Haley & Blakeman, 2008). Guest speakers are capable of behaving inappropriately in the 

classroom, being boring (Wolfe, 2006), or simply not showing up at all, any of which damage 

student learning and perceptions. Student attendance problems with guest speakers is so 

common that it has become a teaching case study of its own (Chhaya, 1997).  

In addition to worrying about the effects of the guest speaker on students, there is also a 

concern regarding how students will represent the University to the guest speaker. When done 

well, these interactions can enhance the relationship between industry and academia (Haley & 

Blakeman, 2008). However, done poorly, it can create a nightmare of misconceptions among 

both students and presenters. Students may have a false impression of what industry is really 

like, while presenters—who are also potential recruiters—may develop an otherwise unmerited 

aversion to recruiting employment candidates from that school (McCleary & Weaver, 2009).  

  

Methodology 

 

While guest speakers are often invited into the finance classroom, we were unable to find 

any literature that discussed best practices for educators, speakers, and students. With the 

authors’ personal experiences of seeing students happily engage with some speakers but “zone 

out” or even fail to attend with others, we determined that a more active approach than simply 

scheduling someone to appear is necessary. This paper will outline a process that includes three 

distinct phases for the professor to optimize the guest speaker experience: (1) pre-class 

preparation of the speakers and the students, (2) during-class strategies to ensure learning, and 

(3) post-class assignments and follow ups with the students and speaker.   

  

Step 1: Where do Speakers Fit?   

 

Before reaching out to potential speakers, a professor’s first task is to determine which 

lessons would benefit from the type of enrichment a speaker can provide or a project that the 

speaker can provide. It is necessary that all interaction advances the objectives of the course. 

We have all witnessed professors deploy speakers primarily as a way of filling a hole in the 

syllabus, or even as a substitute teacher for the day in order to accomplish something else. (One 

of this paper’s authors is guilty of inviting an untested guest speaker in order to attend a loved 

one's out-of-town wedding – the result which would fairly be characterized as a disaster.) In 
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order to use guest speakers effectively, a professor needs a strategy about where and how they 

fit into the curriculum. In particular, we believe the topic should lend itself well to a guest 

speaker, some “war stories” of real experiences in the field, and give an accurate picture of the 

industry.  

Once appropriate topics and/or projects are chosen by the professor, the next step is to 

recruit the guest speaker. Ideally, the professor will have seen the guest speak publicly before. 

As that cannot always be the case, the professor should at least ask about their public speaking 

experience. 

We also believe it is best for the professor to recruit the guest speaker, not the other way 

around. Speakers who reach out the university for opportunities often have hidden agendas, 

such as recruitment (this is very common among the high-turnover shops of financial advisors) 

or to use the university’s name to lend credibility to their own businesses. While these speakers 

may still be able fit the learning objectives of the professor, it is best to treat them as any other 

guest speaker the professor might recruit, and to avoid letting them use a “canned” presentation 

that does not correlate to specific course objectives. (However, we will note there are 

exceptions to this rule, as one of the authors has successfully deployed the recruiting team at 

Northwest Mutual several times in a Personal Finance Course on the topic of how to pick an 

advisor, in which case the “canned” presentation is a strong fit with the course material.)   

  

Step 2: Prepping the Speaker/Creating the Case  

 

Step 2 is really a series of small sub-steps. When done well, this part of the process helps 

reduce the chances that a speaker will turn out to be a “dud” and waste either the students’ or 

the speaker’s time. We identify the following four sub-steps: 

• Meet with the speaker in advance to discuss the topic or project, gleaning ideas of what 

the speaker would like to talk about. Be sure to review what learning objectives need 

to be covered during the appearance. 

• Using the information from the meeting, create an assignment for the students to learn 

more about the speaker and the topic they expect to cover.  

• Share the assignment or assignments with the speaker.  

• Follow up with the speaker shortly before the engagement to answer any last-minute 

questions, to emphasize that the most significant topics will be covered, and to remind 

the speaker of the agreed upon date, time, location, and learn of any technological or 

other resources (e.g. access to a display screen) that may be necessary.  

  

Step 2a: Meet with Speaker  

 

Having identified topics that fit well with a guest speaker and determining who to recruit, 

the professor should meet with the speaker at least three weeks in advance (and, ideally, before 

the semester starts) to discuss the opportunity. The professor should bring with them any course 

materials the students will be expected to read prior to the speaking engagement. Providing the 

speaker with a copy of the course syllabus is also helpful, so they too understand the goals of 

the course. These materials should explain what the students will be doing just before and after 

the speaking event, to give the speaker a sense of the students’ base knowledge. Additionally, 

if the professor has specific points that they wish the speaker to cover, the professor should 

have these set down in writing. 

When the objective is a one-time speaking event intended to cover a specific topic, it is 

time to listen to the speaker. Ask questions about how they plan to address the agreed-upon 

topic, and especially seek out any interesting “war stories” that come to mind that they are 
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likely to use (making sure to take notes). If the professor finds a particularly interesting story 

from the conversation, make sure to ask the speaker to use it, particularly if it will be involved 

in a subsequent assignment. We have found it helpful to follow verbal conversations with 

written summaries that remind them of the most important topics and/or stories that the 

professor would like them to reiterate.  

If the speaker is providing a project for the class to complete, more than one meeting is 

likely to be necessary. Work with the guest to determine the exact parameters of the project 

and sketch out a timeline. Talk to the guest about what the students are likely to know in 

advance and what will be taught in the class that will feed into the project. Most importantly, 

determine specific expectations that the guest has for the finished project before presenting it 

to the class.  

  

Step 2b: Create Assignment  

 

The next step is to create the assignment(s). When the event is a one-time visit, assignments 

often take two forms. 

• One form of assignment is a mini case study where students are asked to use the 

“war story” to determine what could have been done differently and to hypothesize 

the outcome. (See Appendix A for an example of a case study.)  

• The other typical assignment is a reflection piece. In finance classes, we often spend 

a great deal of time on math. A guest speaker often provides a welcome opportunity 

to move beyond abstract numbers into how and why those numbers are used and 

what impact the results will have on the market or individuals. And since real-world 

results are rarely carved neatly along procedural and/or ethical edges, a reflection 

piece allows students to opine about what they would do in a real-world situation, 

the ethical implications of the decision, and the implications for future practice. (See 

Appendix B for an example of a reflection assignment.)  

Sometimes the speaker does not have a good “war story” for an assignment but can still 

provide valuable insight into the topic and spark student interest. When that happens, the 

professor should pivot and look to media resources for a good article(s) on the topic that would 

allow the professor to create a case study or reflection piece. In this case, the speaker would 

not have to be the central figure in the assignment, but rather they would provide necessary 

background information or insight for the students to use in the assignment.   

When the speaker instead brings a semester project for the class to complete, it is best to 

break the task into several smaller chunks with regular check-ins. As the professor is not only 

trying to give the students a valuable educational experience, but also is building and/or 

protecting a strong relationship with the guest, it is wise for assignments to be due in the class 

before they are due to the guest.   

  

Step 2c: Share the Assignment  

 

Once assignment(s) are created, the objectives and materials should be shared with the 

speaker. This is particularly important in a project-based course, to ensure that class materials 

are aligned with the speakers’ goals.. Yet it’s still up to the professor to ensure that speakers 

understand their roles and that the assignment(s) contain accurate information for the students 

to use. As a matter of best practice, we believe the assignment should be shared with the guest 

speaker at least two weeks in advance, so that any potential problems can be addressed without 

unnecessary time pressures. For project-based assignments, we prefer to have the entire project 

laid out and agreed to before the semester starts. 
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We do our best to encourage the speaker not to answer the assignment questions themselves 

during their presentation. This, historically, has been the biggest issue with this approach. 

Trying to help the students and create a favorable impression, a speaker may try to give away 

how they would answer the questions – which results in much less critical thinking by the 

students and a reduction in the effectiveness of the exercise.  

  

Step 2d: Final Arrangements  

 

Finally, a day or two before the event, the professor should contact the speaker to ensure 

logistics are worked out and that they are comfortable with the topic, exercise, any resource 

requirements, and expectations.   

  

Step 3: Prepping the Class  

 

Creating the optimal classroom environment for the speaker is just as important a part of 

success as preparation for the speaker. This obliges, first, that the professor stay on schedule – 

speakers are often booked more than a month in advance, so keeping up with the syllabus and 

placing the guest lecture seamlessly into the course is important. If a guest lecturer’s schedule 

prevents them from attending class on the day that works best with the schedule and class 

topics, it may be best to skip the opportunity rather than either jump ahead or circle back to an 

already covered topic.  

Next, professors should set expectations for the class. They should explain in advance who 

the speaker is, what they are going to address, and how that will relate to class objectives. The 

professor should assign any advance work that must be done and distribute the assignment that 

will be used during and following the guest speaker’s appearance. The professor should explain 

what type of activity the speaker has in mind (a lecture, a discussion, or an open questions-and-

answers event) and determine if students should have questions prepared in advance. 

The nature of the assignment for students may help determine if the professor wants the 

students to have questions ready in advance. Typically, when it is a case study based upon a 

story the speaker is going to tell, preparing questions is not helpful. However, when it is an 

application assignment based on an article, then pre-prepared questions are often a good way 

to prepare the students. One author of this paper likes handing out note cards to jot down 

questions and asks the students to hand them in at the end of the speaker’s class time.  

When the speaker is presenting the students with a project, especially one that is expected 

to take up an entire semester, we find it best to start the project in the second week of the course 

rather than the first day. This delay will allow the professor to lay the necessary groundwork 

for the project, help set up groups, manage expectations, and check with students about any 

known conflicts. Student athletes often miss class sessions for games. Professors can use that 

first week to make the necessary adjustments in advance of having the speaker come in to 

present the major project and avoid being surprised or embarrassed when students raise their 

hands to address conflicts in front the speaker.  

  

Step 4: Participating in the Class  

 

The big day has arrived. The professor does not get to simply sit back and relax. Instead, 

the professor will not only need to make sure the speaker is comfortable, has water, and can 

use the appropriate technological resources, but they must also be ready to introduce the 

speaker in an upbeat and exciting manner. Once the speaker has begun, the professor must 

model what attentive listening and participation looks like—one of this paper’s authors insists 

that all cell phones be put away. Due to the assignment, it is not required to put away all laptops. 
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Even if the professor has a speaker that comes every year, it is especially important to not 

attempt multi-tasking, or to “be a student that day,” otherwise students will take that as 

permission to also allow their attention to stray.  

During the class, the professor should take notes on what the speaker covered and create 

reminders about anything that might need to be clarified later, either in the Q&A portion or in 

a follow up lecture. The professor should have the same list of covered tasks given to the 

speaker at the initial meeting and make ensure that all learning objectives were covered in the 

speaker’s time. Finally, the professor should keep track of the time and give clues to the 

speaker. During the question-and-answer period, the professor should not be afraid to ask 

questions, while allowing the students to ask first. They should facilitate, not dominate the 

discussion. At the end of the class, the professor should take time to review the major learning 

take-aways from the speech, give appropriate directions for the assignment or project, and 

thank the speaker for their time and effort.  

  

Step 5: The Follow up  

 

Once the speaker’s presentation is over, it is time to evaluate and either attempt to retain or 

re-evaluate the speaker’s contribution to the class. If the speaker met the learning objectives, 

or most of them, the professor may want to attempt to retain the speaker for the next semester 

the course runs. Building a catalog of excellent speakers is a great tool in a professor’s belt. To 

retain the speaker, the professor must do more than simply say “thank you” and hand them an 

inscribed pen/mug/t-shirt/gift card. The professor ought to schedule a call or write an email 

expressing how well the class went, explain what the students learned, and then follow up with 

formal thank you letters from the students.  

  

Step 5a: Thank-you letters  

 

Thank-you letters written by students are an important retention tool and a method of 

helping ensure the students’ attention during the presentation. It is also a great learning 

opportunity for students to get comfortable writing professional business letters and to 

understand the importance of sending a formal thank-you letter to business professionals. One 

of the authors makes a point to remind students that the prep work on a guest speaker and the 

formal thank you letter is similar to what they ought to do when interviewing for internships 

and full-time jobs. Student thank-you letters have been known to go a long way toward 

ensuring the speaker remembers this experience as a positive use of their time. 

Thank-you letter assignments should contain specific instructions. They should use the 

speaker’s name formally, contain an initial “thank you,” followed by a paragraph or two about 

what impacted the student most. By contrast, this is not a space to ask follow-up questions, as 

those should be made in a separate, direct email to the speaker – assuming the speaker opts to 

provide personal contact information.  

For project-based assignments, the thank-you notes should be included along with the 

finished materials the students produced. Many times, semester-long projects end with a 

presentation to the guest speaker. We submit that this is not the best time to offer thank-you 

notes. Instead, we think it best to wait several days after the presentation (and even if, for 

scheduling purposes, the professor assigns the writing of thank-you notes beforehand) and 

present them to the speaker.   
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Step 5b: Feedback  

 

It is also important to obtain feedback from your guest speaker. A simple email to ask them 

for their thoughts on how they felt the class went will show your speaker that you value their 

input. Once speakers have a chance to read the students’ thank-you letters, they will begin to 

see the bigger picture of how impactful their presentation was on the students. It is our 

experience that after guest speakers read thank-you letters, they become more eager to come 

back again the following semester; sometimes, a guest speaker even expresses interest in doing 

more than just one in-class presentation.   

If the speaker did not accomplish the professor’s desired outcomes, the decision turns to a 

determination of whether there was a flaw in the setting of expectations, or if the speaker is 

simply not a good fit. Some speakers may address learning outcomes, but also do so in an 

unengaging manner and have difficulty connecting with the students. With such large gaps 

between speaking engagements, coaching and practice is not really a feasible answer most of 

the time. It is best to thank the speaker and move on for the next semester.  

On the student front, it is now time to gather all the benefits provided by the guest speaker. 

The students will complete your assignment, reflecting on what the speaker spoke about, 

complete the case study, or finish work on the project. Reviewing the assignment is an excellent 

method for reinforcing the learning outcomes and emphasizing what the professor wanted the 

students to get out of the speaker or the speaker’s project.   

  

Discussion  

 

Following the outlined path is a time-consuming exercise. All told, a single guest speaker, 

with a one-day assignment, can take 4-6 hours of additional prep time than simply emailing a 

friend and asking them to come to class to speak. However, following the outlined steps has 

several notable advantages. Firstly, this approach promotes alignment with the course's 

learning objectives, ensuring that the guest speaker's session directly contributes to the students' 

understanding and application of finance concepts. By carefully selecting topics that benefit 

from a guest speaker's expertise, educators can bridge the gap between theory and real-world 

practice effectively. This strategic alignment enhances the overall educational experience.  

Our methodology also encourages thorough preparation and communication. Meeting with 

guest speakers in advance allows educators to discuss specific learning outcomes and 

expectations, making it more likely that the guest speaker will deliver a session that resonates 

with students. Creating assignments or reflection pieces related to the guest speaker's topic not 

only reinforces the learning but also promotes critical thinking and engagement.  

Building strong relationships with guest speakers represents another significant advantage. 

By retaining valuable guest speakers over multiple semesters, educators can provide students 

with consistent, high-quality learning experiences. This approach fosters trust and 

collaboration between academia and industry, potentially leading to networking opportunities, 

mentorship, and even job placements for students.  

Finally, seeking feedback from both students and guest speakers supports an environment 

of continuous improvement. By analyzing student thank-you letters and guest speaker 

feedback, educators can refine the guest speaker experience over time. This iterative process 

ensures that guest speaker sessions become increasingly impactful and relevant across time.  

However, we will note some potential drawbacks to following this approach. One challenge 

is the time and effort required of professors for such thorough preparation. Coordinating with 

guest speakers, developing assignments, and ensuring alignment with the curriculum can be 

time-consuming, particularly for educators with heavy teaching loads. Moreover, the approach 

may not always work seamlessly if a guest speaker's availability clashes with the course 
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schedule, potentially leading to disruptions in the flow of course material. It also does not 

always prevent the “dud” speaker who is unable to deliver engaging presentations or connect 

effectively with students, despite the best preparation efforts. Some speakers may not have the 

necessary pedagogical skills to effectively convey their expertise, leading to less-than-ideal 

learning experiences for students. This unpredictability in the quality of guest speakers can be 

a limitation.  

  

Conclusion   

 

We firmly believe the additional work we describe in this paper will pay off in the 

classroom. Once this engaged learning method was adopted, student feedback on guest 

speakers changed significantly. End-of-semester evaluation showed that students often ranked 

the guest speaker experience as highlights of the class and highly impactful. This improvement 

in student responses coincided with both professors finding it easier to cover all the necessary 

learning outcomes during the semester, as guest speakers were no longer a supplement or stop-

gap maneuver but rather a critical component to the class. As a result, it is worth the additional 

effort placed before, during, and after a guest speaker’s experience to provide the students with 

the high-quality learning experience and inching them just a little closer to being ready for the 

real world upon graduation.   
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Appendix 1 

Case Study Example 

 

On Monday, Oct 17, we will have Mr. X speak to us via Zoom about life as a Portfolio 

Manager. Specifically, he will talk about his career and what he does on a day-to-day basis. 

This includes his own process of picking stocks for his portfolio. In class, we have been 

discussing for the past few weeks various methods of valuing stocks. These included Residual 

Income Models, Discounted Cash Flows, and Multiple Methods of valuation. We have 

discussed when each method is appropriate and the positive and negative sides of each. Now, 

we have someone coming into class and we can find out what they use on a daily basis.  

As a reminder of our prior classes and in preparation for Mr. X’s visit, please read the 

following article: https://www.investopedia.com/investing/pitfalls-of-discounted-cash-flow-

analysis/  

You are welcome to ask Mr. X questions during the presentation to help you with the 

following thought exercise (so please review the questions before he arrives): Mr. X discussed 

his initial investment in MasterCard 5 years ago. He explained his methods for valuing the 

company and the fundamental information he used in the process.   

1. Based on the results, Mr. X made a good choice. However, his alternative was to buy 

Visa instead. Do a quick analysis – if he purchased $1 million of Visa instead of 

MasterCard, would he have done better?  

2. Do you think it was the fundamental data, or the pitch from the admitted charismatic 

analyst, that caused Mr. X to pick MasterCard over Visa?   

3. Do you think that Mr. X’s decision to “throw out” the DCF and rely on momentum and 

multiples was justified? If so, what about his story justified this move? If not, what 

about his story suggested the DCF would have been appropriate to rely on?  

4. Fast forward to today – how has the MasterCard story changed, and why is Mr. X now 

relying on the DCF that he earlier rejected? Would you rely on it now?  

Reminder: As always, I highly encourage you to review the grading rubric before turning 

in your work in order to make sure you addressed all point-based questions. Secondly, 

remember to source any work you needed to complete the assignment. Finally – GRAMMAR 

CHECK!  

  

  

https://www.investopedia.com/investing/pitfalls-of-discounted-cash-flow-analysis/
https://www.investopedia.com/investing/pitfalls-of-discounted-cash-flow-analysis/
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Appendix 2 

Reflection Case Example 

 

On Hypothetical Date 1, Mr. Q will be coming to speak to us about his experience investing 

in IPOs. He will be specifically telling us about his experience as a professional money manager 

with influence and the IPO of Company S.   

In class, we have been (and will be continuing) to discuss not only the IPO process but the 

ethics surrounding how Investment Banks can and are allowed to favor clients in “hot” IPOs.   

 

Pre-work:  

 

Be prepared before Mr. Q’s session with the following information (the SEC website it 

good for this):  

1. Company S’s Pre-IPO estimated price (check the S-1s)  

2. S’s actual IPO price  

3. S’s first day and first week performance.  

4. S’s performance from the day of the IPO until Friday (Hypothetical Date 2).  

You are free to ask Mr. Q as many politely worded (even if hard-hitting) questions you 

would like. Please do not accuse him of any illegal activity, as everything offered is completely 

legal. Incentives should and ought to be discussed, but your opinion about the ethics 

surrounding the transaction should be reserved for your assignment narrative.  

For your assignment narrative: 

1. Discuss the incentives and ethics that were in play from the Investment Banker’s point 

of view. Was it wrong or right to favor the CFO’s buddy?  

2. Discuss which incentive and ethics elements were at play from the CFO’s point of view: 

Should he have asked for his buddy’s company to get in on what was likely to be a 

lucrative deal?  

3. Discuss the incentives and ethics from Mr. Q’s point of view. Should he have accepted 

the investment bank allocation, especially considering he did not directly know the 

CFO? 

4. Finally, would your opinion have changed if Mr. Q ended up being a long-term 

shareholder and was still holding onto Company Q rather than selling it within the first 

month after the IPO?  

Reminder: As always, I highly encourage you to review the grading rubric before turning 

in your work in order to make sure you addressed all point-based questions. Secondly, 

remember to source any work you needed to complete the assignment. Finally, and please, 

check your grammar! 
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Reflections on Teaching Finance During the COVID 

Pandemic: My First and (Hopefully) Last Experience 

Teaching Online Via Zoom 
 

George W. Kester 
Washington and Lee University 

 

In this article, I candidly reflect on my first experience teaching finance online 

using Zoom, including my anxieties beforehand, experiences teaching my 

courses, and several unforeseen benefits and opportunities. The experience 

exceeded my relatively low expectations. 

 

Introduction 

 

It has been my privilege to teach at universities that place a high priority on quality 

teaching.  These include the McIntire School of Commerce at the University of Virginia, 

Bucknell University, and Washington and Lee University (W&L) where I taught finance for 

23 years and am now an emeritus professor.  At W&L, a highly-selective private university, 

class enrollments are small, usually less than 20 students.  Lecture courses based solely on 

textbooks are rare.  Instead, active learning through group projects and presentations, analysis 

and classroom discussion of cases, and small seminars are typical.  Prior to the COVID 

pandemic, none of our courses were taught online nor was there ever any discussion of doing 

so. 

Rather than adhere to strict office hours for student consultation, faculty at W&L have open 

door policies and encourage students to drop by whenever they need assistance.  Faculty are 

not only teachers, but also career advisors and mentors.  Needless to say, the price (tuition) is 

high. 

So, having taught in such an environment for so many years, the need to switch to virtual 

learning via Zoom in the midst of the COVID pandemic presented a major challenge to me and 

my colleagues, most of whom had never taught online.  I am aware that many universities offer 

online courses, including my beloved alma mater, the University of Virginia.  The experience 

of online teaching was not on my bucket list of things to do before I retired, yet during W&L’s 

Winter 2021 term, I taught three courses online via Zoom: two sections of our required 

undergraduate course in finance, Managerial Finance, and an upper-level undergraduate 

finance elective, Cases in Corporate Finance.  My Managerial Finance course combines 

lectures and selected Harvard Business School cases.  Cases in Corporate Finance is almost 

entirely a case course that focuses on analysis and discussion of challenging cases covering a 

variety of topics in corporate finance.  About 40 percent of the course is devoted to student 

group analyses and presentations of multiple-issue cases involving company valuation, 

mergers and acquisitions, and financing decisions. 

The purpose of this article is to reflect on the anxieties I had prior to teaching online and 

the experiences I actually had teaching the courses.  I also discuss several unforeseen benefits 

and opportunities that emerged from my experience.  For those readers who routinely teach 

online courses, there will probably be nothing profound or unique about my anxieties and 

experiences.  Hopefully, they will at least be amused at the candid and sometimes light-hearted 

reflections of a neophyte in this teaching arena.  
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Anxieties About Online Teaching 

 

The teaching environment and excellent students at W&L might suggest that I am spoiled 

as a teacher.  I am.  Nonetheless, I have encountered a variety of teaching challenges at W&L 

and elsewhere in the U.S., Africa, Asia, Australia and Europe during my career that spans over 

40 years.  For example, I remember the beginning of a two-day seminar for bankers and 

executives in Slovenia when I inserted my USB flash drive only to find out that the Arial-MS 

font used in my PowerPoint slides was not supported there.  Oops!  On another occasion, when 

I began a two-day seminar for Executive MBA students and executives in Bosnia-Herzegovina, 

I learned that my sponsors at the University of Banja Luka had taken the liberty to translate my 

PowerPoint slides into Serbian which appeared on the screen using the Cyrillic alphabet.  

Moreover, I learned that my presentation would be simultaneously translated for the audience, 

an experience I had never had before.  In my classroom at the University of Malaya where I 

taught a case course in finance, the window air conditioner did not work so we had to open the 

windows during class.  Kuala Lumpur is close to the equator.  However, we had to remember 

to shut the windows when we took our break so that monkeys would not enter the classroom 

rummaging for food while we were outside. And, then there was the time I led a case method 

teaching workshop at the University of Hawai’i with a throat infection and could hardly speak. 

The list could go on. 

Despite overcoming these and numerous other challenges, I was quite nervous at the 

prospect of teaching online.  My anxieties including the following. 

 

Teaching Style 

 

How could I possibly replicate my interactive teaching style from a sitting position looking 

at a computer monitor?  This was my greatest anxiety.  My normal teaching style is to be all 

over the classroom, asking questions, challenging students, and quite simply making learning 

fun.  I could not imagine how I could come even close to my comfort zone and achieve my 

distinctive competence as a teacher in the classroom. 

 

Internet 

 

Since I would be teaching from the safety and comfort of my home, which is in a rural area 

outside Lexington, Virginia, would our internet be reliable and fast enough to support online 

teaching using Zoom? 

 

Zoom 

 

How easy would it be for me to learn and effectively use Zoom with which I had almost 

zero experience?  My colleagues told me that students would be forgiving and helpful as I 

moved up the Zoom learning curve.  But still, I didn’t want awkward Zoom moments to distract 

from my otherwise confident image as a finance professor and purveyor of knowledge. 

 

PowerPoint 

 

How exactly would PowerPoint work with Zoom?  Did I want students to look at me or my 

PowerPoint slides?   How could PowerPoint be integrated into a Zoom meeting?  Again, with 

no experience teaching with Zoom, I was quite anxious. 
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Testing 

 

How would testing be accomplished?  Could testing be done completely online or would I 

have to make some sort of arrangement for in-class testing.  Many of my students were on 

campus, but a significant number opted to stay home and take all of their courses online. 

 

Student Groups 

 

Group-prepared case analyses and presentations are an important part of my upper-level 

Cases in Corporate Finance course.  How could this be done using Zoom? 

 

What Happened? 

 

In preparation for the courses I taught in 2021, I watched various tutorials on Zoom and 

talked with colleagues who had experience teaching with Zoom.  I even taught a mock class to 

my son and teenage grandchildren who signed into Zoom from their home.  Despite these 

preparations, I was nervous up until the first day of classes. 

I had decided to use our home theater as my classroom.  It is one level below our main floor 

and master bedroom, and insulated from most of the noises of daily life in our house.  I set up 

my laptop on a small table and connected it to the audio-visual system via an HDMI cable.  I 

decided not to take a chance with WIFI and instead used a wired ethernet connection. I used 

two screens, the one on my laptop for PowerPoint and the much larger projection screen for 

my students using Zoom’s gallery view. 

My son, a bank consultant with significant experience with Zoom, warned me about the 

problem of eye contact.  Accordingly, I set up my camera on a small tripod so that it was eye 

level with the middle of the projection screen.  He told me that I should always look straight 

into the camera. 

Here is what happened. 

 

Teaching Style 

 

Even though I am hyperactive and love to roam around the classroom while teaching, 

especially during case discussions, it wasn’t so bad teaching from a sitting position.  I could 

easily see each student on my projection screen and know when they had questions (raised their 

hands), looked confused, laughed at my jokes, and on occasion looked bored.  Of all my 

anxieties before the courses, this was perhaps my most pleasant surprise.  Teaching with Zoom 

turned out to be more enjoyable than I had anticipated.  Early on I developed rapport with the 

students and was sorry to see the classes end.  In Zoom, each student’s name is shown below 

their faces so it was easy to learn names and call on students.  With Zoom, depending on how 

they set up their screens, they could see each other as well.  The student feedback was quite 

positive for both courses. 

Even though my son told me that I should always look straight into the camera, I found 

myself directing my vision to whichever student was speaking or whoever I was speaking to.  

I don’t think I ever got the hang of eye contact.  It reminded me of using simultaneous 

translators, where I found myself making eye contact with the translator instead of the 

audience. 

I got to know many of my students, a few rather well.  However, it is strange to say that I 

never met any of my students personally outside of Zoom.  Did they really exist or were we 

trapped inside a simulated reality (a.k.a. the Matrix)?  I have no idea which of my students 



   

Advances in Financial Education 134 Summer 2023 
 

were short and which ones were tall.  All I saw with Zoom were necks and faces, so I am not 

entirely sure that I would easily recognize them if I passed them in the hall. 

 

Internet 

 

Happily, with one exception, I never encountered any problems with our internet.  Whew!  

Our download speed at home is 10 Mbps and our upload speed is 0.85 Mbps which turned out 

to be sufficient.  As backup, W&L had provided me with a Verizon Jetpack, although I never 

needed to use it.  If neither of these worked, I was prepared to drive to campus and teach using 

my much faster office connection.  Fortunately, I was able to enjoy the safety and convenience 

of my home. 

The one exception occurred when I tried to share an excerpt from the movie Barbarians at 

the Gate with the class. After showing the excerpt, students told me that that there was 

significant buffering of the streamed video due to my slow upload speed.  This would not have 

been problem had I taught from my W&L office with its much faster internet.  

 

Zoom 

 

Despite my anxieties, Zoom turned out to be quite user-friendly and presented few 

problems during the class.  This was in part due to the fact that the students had become quite 

familiar with Zoom in their other courses.  I freely admitted to the class that I had never taught 

with Zoom before and as my colleagues said, they were quite understanding and helpful. 

 

PowerPoint 

 

Sharing my desktop and PowerPoint with the class was easy both when I made 

presentations and when student groups made their presentations in my Cases in Corporate 

Finance course.  Navigating between two screens, one on my laptop the other on the projection 

screen, was tricky at first but once I got the hang of it, the arrangement worked quite well. 

 

Testing 

 

I was quite anxious about testing in this new online environment.  In Managerial Finance, 

there are three closed-book tests that comprise 90 percent of the course grade.  The remaining 

10 percent is based on classroom participation.  Because some students were not on campus 

and could not take tests in class, they had to be sent to the students via email.  The tests 

consisted of various problems and related questions.  I asked students to scan their results and 

return them by email within the 90-minute test period.  Fortunately, W&L has a long-standing 

honor system and students in the two sections of Managerial Finance were expected to refrain 

from discussing or sharing the tests.  In the Cases in Corporate Finance course, there are no 

tests.  The course grade is based on a combination of classroom participation, cases analyses, 

papers, and presentations which posed no problems in the online course. 

 

Student Groups 

 

Since the students in my Cases in Corporate Finance course had become familiar with and 

adept using Zoom, their group presentations of cases using PowerPoint turned out to be quite 

good and perhaps least affected by using Zoom.  They were comfortable presenting their slides 

and Excel spreadsheets to the class and answering questions.  There were no problems in this 

important part of the course.      
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Unforeseen Benefits and Opportunities 

 

As I reflect on my first experience teaching online via Zoom, there were several unexpected 

benefits and opportunities. 

 

Class Recordings 

 

I set up Zoom to automatically record classes and made the recordings available to students 

who had missed class or wanted to review them again in preparation for tests.  This was an 

unanticipated benefit of Zoom that the students appreciated. 

 

Student Consultation 

 

I used Zoom not only for classroom teaching, but also for meeting with students 

individually – an important part of teaching at W&L.  Rather than being restricted to specific 

office hours each week, I could easily meet with students online via Zoom just about any time 

– including sometimes on Saturdays and Sundays.   I appreciated this flexibility as did the 

students.  

 

Guest Speakers 

 

In my Cases in Corporate Finance course, students are assigned the book Barbarians at the 

Gate: The Fall of RJR Nabisco by Bryan Burrough and John Helyar (1990) that chronicles the 

history of RJR Nabisco and the takeover battle and leveraged buyout of the company. Students 

are asked to write a reaction paper on any topic they like related to the book and make brief 

presentations in class near the end of the course.  At the beginning of the course, one of my 

students told me that her father, who at the time of the takeover battle was a new associate in a 

New York Law firm that represented the management group, was featured in the book and 

movie.  Specifically, in order to meet a 5:00 pm deadline, the attorneys were told to exit their 

taxi stuck in congested traffic and run the remaining blocks to deliver the buyout proposal to 

the company’s Board of Directors.  When she informed me of her father’s role, I asked if she 

would be comfortable inviting him, now a partner of the same law firm, to join our class to see 

her and the other students’ presentations of their reaction papers to the book.  She passed along 

my invitation to her father who joined us via Zoom.   Not only did he have an opportunity to 

enjoy seeing his daughter make an excellent classroom presentation of her reactions to the 

book, he shared some of his memories and insights of the takeover battle with the entire class.  

This was an unforeseen opportunity made possible by Zoom that makes me wonder about other 

post-pandemic possibilities for guest speakers in the age of Zoom.  With the proliferation of 

Zoom as an audio-visual communication medium throughout universities, corporate offices, 

and homes, bringing guest speakers into the classroom would be easy and extremely cost 

effective.       

 

Concluding Comments 

 

So, how did my first-time experience teaching finance via Zoom go?  Overall, it exceeded 

my expectations which were admittedly low.  Most of my anxieties were overstated.  It was 

quite a relief when the first day of classes was over.  It went relatively well.  The technology 

of using Zoom in combination with PowerPoint turned out to be easy and even natural after a 

few classes.  I was able to comfortably interact with my students and they with me and each 

other.  I actually enjoyed teaching the courses and getting to know the students, albeit through 
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a computer monitor.  It was nice to teach out of my home and avoid driving to campus and 

back each day.  More importantly, I was able to avoid contracting the COVID virus that might 

have occurred from in-person teaching.  On balance, I think I would prefer to teach virtually 

via Zoom instead of in person wearing a mask in a classroom.  However, I have not yet 

personally experienced the latter, nor do I want to. 

As previously mentioned, Zoom provides a great deal of flexibility in scheduling student 

appointments for consultation.  It also provides opportunities to bring finance alive in the 

classroom by inviting the central figures of finance cases and other executives to join classes 

without the time and expense of travel and lodging. 

In retrospect, it did occur to me that there was no reason I had to teach my courses from 

home as safe and convenient as it was.  Putting COVID travel considerations aside, I could 

have taught them from anywhere in the world as long as I had access to the internet – a condo 

with a view of Waikiki Beach and Diamond Head in Hawaii, an over-the-water bure 

(bungalow) in Fiji, or the balcony of a hotel room overlooking the Grand Canal in Venice.  The 

possibilities are endless. 

 

Epilogue 

 

After my first experience teaching online with Zoom that is described in this article, I had 

two more experiences teaching online.  One was a one-week commercial bank lending school 

that is held annually for commercial loan officers, credit analysts, risk managers and bank 

executives.  The other was a case course on Mergers and Acquisitions at the University of 

Ljubljana in Slovenia.  Because of COVID, both were held virtually using Zoom. 

My experiences in both cases was similar to those described in this paper, although I was 

much less anxious beforehand.  I did not become a fan of online teaching, but I got better at it. 
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