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ABSTRACT



Corporate Finance includes a mix of theory and application that many undergraduate students find difficult to integrate. Institutional detail is an inherent part of the material but it can be arcane and off-putting to the uninitiated. Students often find it hard to appreciate how the theory they are learning can be applied in the complexity of the real world. Classroom exercises and carefully designed homework assignments that use current data can help close this gap.

INTRODUCTION

Teaching finance to undergraduates can be a challenge, especially at a liberal arts college.  Undergraduates often lack the real world knowledge that makes theory meaningful. Concepts like capital budgeting and amortization can seem remote at best, nebulous and irrelevant at worst. Explaining why diversification is a superior strategy to “picking the best stock” may be easy mathematically, but intuition is difficult to elicit from students who don’t own and have never seriously considered buying stock.

This approach to teaching finance was shaped by an interaction with an undergraduate finance student. The student had taken introductory finance.  The course covered the usual material: risk, diversification, pricing stocks and bonds and, of course, the Capital Asset Pricing Model. We derived the Capital Market Line and the Security Market Line. We discussed using regression to estimate characteristic lines and discussed beta extensively. 

The following autumn the student stopped by to visit. She had just finished a summer internship with a local non-profit and was excited about how successful the experience had been, especially since there was a good chance that a permanent job offer would be forthcoming. She recounted how, early on, her boss had been looking over a report on the association’s investments and had wondered about the significance of “those funny looking b’s.”  The student had been delighted to explain that those “funny looking b’s” were called beta’s and that they measured risk. “I never knew they were real,” she remarked.

It was clear that if one of our best students had failed to make this connection, she was probably not alone. We started to think about how to help students make the connections that we, and the textbooks we used or considered using, had taken for granted. And it was easy to find out what the students did or didn’t know: we just  needed to ask. Over the course of several semesters many critical gaps were identified and addressed.

Ticker symbols as abbreviations for stock names were something outside the students’ frame of reference. To them it was simply bizarre and arbitrary terminology. Explaining how ticker tape had been used to disseminate price information in the pre-internet era and pictures of ticker tape parades helped. Describing old-fashioned bonds and the origin of the phrase “clipping coupons” clarified the terminology of bond valuation. Links between financial theory and questions that could be answered using data readily available over the Internet are many and quite accessible. Firm analysis assignments give students the opportunity to explore concepts introduced in class with firm-specific, real data. In addition to introducing students to Internet data sources, the assignments provide practice in using techniques presented in classroom examples. Parallel in-class exercises support the analysis assignments, ensuring that students have acquired the skills needed to complete the assignments outside the classroom.
METHODOLOGY

Each student selects a company for analysis. Selections must be unique and conform to specific guidelines to make the subsequent exercises feasible. For example, the company must have at least one listed bond with a minimum of 10 years remaining to maturity and its stock must have been publicly traded and paid dividends for at least 5 years. Students are required to post their selections on a class discussion board (in this case in Blackboard) with the company name and ticker symbol in the subject line to facilitate the selection process.

This initial task has a variety of benefits. Students learn how to look up ticker symbols and access company data. They also learn that not all firms issue bonds and that if they don’t want to waste a lot of time they should use a bond screener to identify companies with suitable bonds before checking to see if the company under consideration has publicly traded stock. 

Over the course of the semester, students perform a variety of tasks relating to their chosen companies. These are summarized below. Core assignments are always required: every student, every semester. Others change according to class interest and instructor inspiration. Often an assignment that seems straightforward proves to present unanticipated challenges for students. These can be revised or linked to suitable in-class activities or demonstrations. 

The firm selection assignment is constant. As previously stated, this consists of selecting a unique company and gathering company data. The data are company name, ticker symbol, stock price, bond data (price, coupon rate and maturity date) and a brief description of the company’s primary line of business. All information must be properly cited. A standardized format simplifies grading.

Figure 1. About Here

Additional assignments include researching the company’s current challenges and opportunities, estimating the bond’s yield to maturity and yield to call, estimating the default risk premium of the company’s bond, estimating the stock’s beta and determining whether, at its current price, the company’s stock is overvalued. Other assignments have included computing expected returns and the standard deviation of returns for single stocks and portfolio’s of stocks. In more advanced classes students are asked to apply Dupont analysis to their company’s financial statements, estimate the firm’s cost of capital and construct a portfolio with a target beta using the company’s stock. 

DESCRIPTION OF ASSIGNMENTS
The assignments range from quite simple (data collection) to complex (using the Security Market Line to decide if a stock is over-valued). Introductory finance offers a wide range of possibilities for constructing assignments tailored to students’ needs and course coverage. The following assignments are typical and were assigned in recent classes.

Assignment 1: Company Selection  

Your task is to identify a publicly traded company that has outstanding bonds as well as publicly traded stock. The bonds must have at least 10 years remaining to maturity. The stock should have been traded for at least 5 years. List your company’s name, ticker symbol, bond information and provide a brief description of the company’s business.

Assignment 2: Opportunities and Challenges

Write a brief paper (1 to 3 pages, excluding bibliography) describing the firm’s major opportunities and challenges in the upcoming 1 to 3 years. Your paper should be double spaced, 12-point font, and have a bibliography with at least 5 references from reputable business publications.

Assignment 3: Default Risk Premium 

Estimate the Default Risk Premium on your company’s bonds using Treasury Bonds of comparable duration. Assume that your bond’s Liquidity Premium is zero.

Assignment 4: - Bond Analysis 

Based on the most current information on your company’s bond, decide if the firm would want to call it. Compute the bond’s Yield-To-Maturity and Current Yield assuming its price is 10% higher than the current price. Assuming interest rates remain constant, estimate the bond’s price one year from now. To simplify your calculations, assume that the next coupon payment has just been made.

Assignment 5: Gordon Model

 Collect the most recent data on the price of your company’s stock as well as monthly historical data for the last 5 years. Estimate the dividend growth rate and use the Gordon model to estimate the annual rate of return on the stock. 

Assignment 6: Estimating Beta 

Collect the monthly historical price data for the last 13 months on both “your” stock and a measure of the market, such as the S&P 500. Use monthly returns (12 data points) to estimate your stock’s beta for this time period. Remember that beta depends on RETURNS not PRICES when you do your computation.

Assignment 7: Stock Valuation

Find an estimate of the company’s beta and the risk free rate of return online. Compute the required rate of return on the stock and decide if it is undervalued or overvalued, based on the stock’s performance in the previous year. Be sure to cite your sources. (Hint: What additional information will you need to collect?)

Benefits of the Assignments

The first assignment, Company Selection, provides an introduction to online sources of financial data. The second assignment, Opportunities and Challenges, expands students’ knowledge by requiring them to explore the information available in business publications. This provides the opportunity to discuss appropriate sources, assessing the quality of a publication and the timeliness of the information. A book by a distinguished professor may be an impeccable source, but it probably contains less timely information than a recent issue of The Wall Street Journal or the Financial Times.

Estimating the Default Risk Premium requires students to find the yield on Treasury bonds of similar duration to the bonds issued by their companies. This can be accomplished by finding a Treasury bond with a similar maturity date or by interpolating the yield from listings of selected Treasury bond yields such as those provided at http://finance.yahoo.com/bonds.
The fourth assignment, Bond Analysis, requires students to confront the bond pricing convention (priced per $100 of par value) and understand why bonds are called. I find that it is important to point out that a firm might want to call a bond even if it is not, in fact, callable.

The fifth assignment challenges students to explore the implications of the Gordon Model of stock valuation. The exercise initiates lots of questions because frequently the answers “don’t make sense” which leads to discussions about the model’s assumptions and whether any of them may have been violated. Frequently the company’s recent dividend payments have been highly variable and students can see why checking the validity of a model’s assumptions is crucial.

The final two exercises, Estimating Beta and Stock Valuation, complete the implementation of the Capital Asset Pricing Model. In the Estimating Beta exercise, the data set to be used is specified, so that students don’t spend an inordinate amount of time trying to find “the one correct data set to use”. They are, however, required to use their own market measure. The final exercise typically confronts them with a different estimate of beta (obtained online) and requires the estimation of the Security Market Line. They are then asked to decide whether their stock is over or under valued on the basis of this estimate. 
The assignments give students a sense of how what they are learning in the classroom applies “in the world”. They are often surprised at how messy real data is compared with the seemingly straightforward formulas in their textbooks. They become aware of the arbitrariness of the measures used. They wonder why their estimates differ from the values given in an online source. This raises the issues of how returns may have been computed (annual or inter-day or something else), how much data was used and what market measures may have been used to obtain the results. Depending on the students’ preparation in statistics, this can form the basis for a discussion of goodness of fit measures as a means of selecting the appropriate estimate of beta when it is computed as the slope of the characteristic line. This opens up the issue of whether more data is better. We can explore the tradeoff of more data (good) vs. less recent and therefore, perhaps, less relevant data (not so good). Just because you can easily obtain data on General Motors or General Electric from 1962 doesn’t mean that using all this data will provide a better estimate of beta.

Estimating the Security Market Line makes students aware that similar issues are in play here. How much data do I need to estimate market return? What should I use for the risk free rate? By comparing results students learn about the distinction between truth and precision (Mayer, 1993) in economic and financial discourse.

A more advanced exercise is estimating the value of a stock option using the Black Scholes formula. This estimate can be compared to the results of a binomial estimate (using high and low stock prices for the past 30 days as the binomial possibilities). Philip Pfaff describes a similar series of exercises for teaching the Black Scholes model (Pfaff, 2006).

STUDENT PREPARATION

For this approach to be successful it is crucial to ensure that students are capable of performing the assignments: actually, not just in principle. The following anecdote about computing beta directly illustrates the problem.  After discussing the formula, the lecture continued with a simple (4 observation) example of computing variance and covariance. The next firm analysis assignment asked students to collect data on the market (S&P 500) and the company stock price for 13 months (monthly observations) and use the data to estimate their stock’s beta. Many students found this assignment extremely problematic. In subsequent discussions it became clear that many students had tuned out the statistical details of the lecture because they didn’t foresee any relevance for the material.

Subsequent classes used an in class assignment based on 5 observations that leads students through the computation of covariance and, ultimately, beta. The assignment is in the form of a handout with space provided for the necessary computations. Figure 2 presents a sample worksheet for this exercise. Depending on the classroom layout, either handouts of appropriate data or “live” data from an online source can be used.

There are several advantages to this approach. First, students get to reflect on the issue of “which price”? (open, close, high, low, or adjusted close) and why you might chose one or another. Actually performing the calculations brings up other issues. How should returns be calculated? Should they be annualized? What level of precision is necessary? When using monthly data, students who automatically compute numbers to one or two decimal places may get “all zeros” for their returns and wonder what to do about it.

Figure 2. About Here

PUTTING IT ALL TOGETHER


About half of all corporate finance students take a second course: Analysis of Financial Data. This class involves more technical analysis. Students use financial ratios and Dupont Analysis to examine financial statements. They construct their own stock price indices, estimate a firm’s weighted average cost of capital (WACC) and compute Black Scholes option prices.


The final assignment for this class is a group assignment in which the groups are asked to estimate the value of the college, St. Mary’s College of Maryland. Students are intrigued because while they by and large assume that college is “worth it”, the idea of quantifying this value is not something they usually consider. Unlike other businesses, students have a pretty good sense of what a college does and the technologies involved are accessible. In addition, the staff of St. Mary’s College are remarkably generous with their time and expertise in answering student’s questions about what the college does, where the money comes from and how it is spent. An essential component of the exercise is the introduction to the college financial statements provided by the Vice President for Business and Finance, Thomas Botzman. He also provides ongoing support, answers questions and critiques the final presentations.


The exercise has multiple benefits. Because there is no single correct answer and because values diverge significantly, students learn how sensitive results are to seemingly innocuous assumptions. They also learn that assumptions are necessary to get anywhere with the project. Students enjoy the project but are always astounded at the amount of work involvede. Because it is “their” college, they are invested in a way that is not possible when analyzing a publicly traded company, even one they have selected for themselves. The exercise provides an opportunity to tie together most previously covered topics and provides a fitting ending for the two-course finance sequence.

Previous Literature

There is a substantial literature concerning both the benefits of using problem solving exercises to enhance learning as well as sources providing examples of how this approach can be implemented. Saunders (Saunders, 2001) documents the dominance of chalk and talk combined with instructor demonstrated problem solving as the methodology of choice in introductory finance in the United States.  Farooqi and Saunders find similar results for Canada (Farooqi and Saunders, 2004). However, there is evidence that this approach is suboptimal in terms of learning and student engagement.

Loviscek, Crowley and Anderson (Loviscek et al., 2003) discuss the use of problem-based learning (as opposed to the case method approach) and argue this approach is both promising and underused in financial education. They cite evidence from studies in engineering (Kaufman et al., 2000) (Felder, 1995) (Felder et al., 1998) and medicine (Doucet et al., 1998) (Finch, 1999) that document improved student performance and comprehension of material when problem-based methods are used instead of the traditional “lecture and note taking formats” that are typical of most finance classes. King and Jennings (King and Jennings, 2004) find that augmenting traditional methods with technology-based experiential exercises significantly improves learning in the area of personal finance. Weaver (Weaver, 2003) discusses a similar approach to estimating a firm’s weighted average cost of capital (WACC ) using Value Line data. Hess (Hess, 2006) and Kalra and Weber (Kalra and Weber, 2004) document a stock evaluation project for investments courses that can be modified to meet the needs of less advanced classes. Gullett and Redman (Gullett and Redman, 2004) discuss a variety of assignments that introduce and exploit internet resources. Livingston (Livingston, 2005) and Kish and Hogan (Kish and Hogan, 2001) report that students appreciate the opportunity to use real data to explore financial theory. 

Concerns

While it may seem that some of the assignments are over-explicit and amount to spoon-feeding the material to students, we have discovered that very specific directions are needed or students freeze. Many students are afraid of failure, which they define as “giving a wrong answer”. Rather than do that, they wait for the correct answer to be presented by the instructor or to emerge through an interaction with another student. This is especially evident in discussions of the Efficient Market Hypothesis. Students want to know: “Is this correct?” When asked, “Do you think the market is efficient?” it is rare for anyone to respond. The statement that experts disagree seems to baffle them. The idea of getting your hands dirty and messing around with data (the way mole and rat messed around with boats in The Wind in the Willows (Grahame, 1999)) is foreign to them. After years of working textbook problems where check answers are conveniently provided students are unprepared for, and uncomfortable with, the messiness and ambiguity of actual data.

Conclusions

When using these assignments, the most striking discovery was the difficulty students had in grappling with actual data. Students who had nodded knowingly through a class where downloaded data was used to estimate beta (the entire process projected on a large screen in the front of the room) were nonplussed when asked to replicate the process for themselves. Interestingly, they had a fairly firm grasp of the relevant theory. They had no difficulty with textbook problems and performed well on tests. All that notwithstanding, there is something about the messiness of actual data that puts them off, especially the arbitrariness of some components of the process, like deciding how much data to use. 

There is a sense of disbelief (echoing the former student’s comment about beta’s) that the theory they have studied might actually describe real events. In this regard finance is at a disadvantage relative to the natural sciences where these connections are routinely made in the lab. Perhaps many of us for whom economics and finance is a profession intuitively sense this connection and don’t feel the need to make it explicit. After all, we are among the few people in the world who can talk about the production of widgets without profound misgivings. 
The Bottom Line

Students are more engaged with the material. They ask more questions and, perhaps more importantly from the perspective of classroom dynamics, they are more willing to share their questions in class. Because the students chose a wide variety of companies, interesting issues arise. In a recent class, a student was convinced his company’ bond listing was incorrect. It listed quarterly coupon payments and all the textbook examples were semiannual. These kinds of questions lead to great discussions and, not infrequently, to new assignments or variations on assignments from previous classes. Because the assignments are tightly focused, they are fairly easy to grade.

After working with actual data students are more secure in their grasp of the material and several have gone on to do extremely creative work. Our college offers students the option of an 8-credit senior research project. In the past two years my students have completed projects that analyzed options prices, corporate governance and poker strategies. The common thread was that all required data analysis and the students were all willing and able to “mess around with the data” to an extent I have never before encountered in undergraduates. Obviously there are other things at work than what goes on in on corporate finance class, but all the students had that experience in common. Most importantly, students are making the connection between theory and practice. It’s not uncommon to start a class by discussing an article emailed by a student in response to the material presented in a previous class. This rarely happened before using these assignments. Overall, they are a useful tool for stimulating student interest and engagement with the material and increase students’ appreciation for finance as a social science that describes their world, not merely as preparation for getting a good job.


Bibliography

Doucet, M. D., R. A. Purdy, D. M. Kaufman and D. B. Langille (1998) Comparison of Problem-Based Learning and Lecture Format in Continuing Medical Education  on Headache Diagnosis and management. Medical Education 32, 590-596.

Farooqi, Nauman and Kent T. Saunders (2004) Teaching Methods and Assessment Techniques for the Undergraduate Course: A Canadian Survey. Advances in Financial Education 2, 52-56.

Felder, R. M. (1995) A Longitudinal Study of Engineering Student Performance. IV. Instructional Methods and student Responses to Them. Journal of Engineering Education 84, 361-367.

Felder, R. M., G. N. Felder and Dietz (1998) A Longitudinal Study of Engineering Student Performance and Retention. V. Comparisons with Traditionally Taught Students. Journal of Engineering Education 87, 469-480.

Finch, P. M. (1999) The Effect of Problem-Based Learning on the Academic Performance of Students Studying Podiatric Medicine in Ontario. Medical Education 33, 411-417.

Grahame, Kenneth (1999) The Wind in the Willows. Mineola, New York: Dover Publications.

Gullett, Nell S. and Arnold L. Redman (2004) Internet Assignments in Principles of Financial Management. Advances in Financial Education 2, 82-98.

Hess, Dan W. (2006) An Investments Course Project Using Online Financial Information and Analytical Tools. Advances in Financial Education 4, 40-54.

Kalra, Rajiv and Marsha Weber (2004) A Comprehensive Stock Analysis Project for the First Course in Investments. Journal of Financial Education 30, 44-55.

Kaufman, D. B., R. M. Felder and H. Fuller (2000) Accounting for Individual Effort in Cooperative Learning Teams. Journal of Engineering Education 89, 133-140.

King, David R. and William W. Jennings (2004) The Impact of AugmentingTraditional Instruction with Technology Based Experiential Exercise. Journal of Financial Education 30, 9-25.

Kish, Richard J. and Karen M. Hogan (2001) Linking Theory and Practice: An Asset Allocation Assignment. Journal of Financial Education 27, 76-87.

Livingston, Lynda S. (2005) Using Current Events to Enhance Student Interest in the Investments Project. Advances in Financial Education 3, 89-105.

Loviscek, Anthony L., Frederick D. Crowley and Randy I. Anderson (2003) Problem-based Learning in Finance: An Application to Portfolio Analysis. Journal of Financial Education 29, 85-103.

Mayer, Thomas (1993) Truth versus Precision in Economics. Brookfield: Edward Elgar Publishing Company.

Pfaff, Philip (2006) Exploring the Black Scholes Call Option Pricing Model. Journal of Financial Education 32, 87-96.

Saunders, Kent T. (2001) Teaching Methods and Assesment Techniques for the Undergraduate Introductory Finance Course: A National Survey. Journal of Applied Finance 11, 110-112.

Weaver, Samuel C. (2003) Using Value Line to Esimate the Cost of Capital and Industry Capital Structure. Journal of Financial Education 29, 55-71.



Figure 1. Format for the Firm Selection Assignment

	Name:

Due Date: 

Assignment 1: Company Selection

Company Name:  

Stock Ticker Symbol:
  

Bond Information: Price, Coupon Rate, Maturity Date (September 2017 or later)

Company Description: 





 

Figure 2. Worksheet for Calculating Beta

	Class Exercise: Calculating Beta

The following table gives monthly prices for both the market (the S&P500) and stock in Eli Lilly (LLY). These data are adjusted close prices accessed on November 26, 2007 from http://finance.yahoo.com

DATE

S&P500 Price

S&P500 Returns

LLY Price

LLY returns

Nov-07

1,440.70

50.79

Oct-07

1,549.38

53.71

Sep-07

1,526.75

56.47

Aug-07

1,473.99

56.89

Jul-07

1,455.27

53.25

1. Compute the annual returns and average returns for both the S&P500 and LLY.

2. Compute the deviations from the mean for your four observations of returns.

S&P Mean Return  = __________

LLY Mean Return = __________

DATE

S&P500 Return

S&P500 Deviation

LLY Return

LLY Deviation

Nov-07

Oct-07

Sep-07

Aug-07

3. Compute the Variance of S&P500 returns and the Covariance of returns between the S&P500 and LLY.

4. Compute Beta for LLY.
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