CORPORATE FINANCE:

AN INTRODUCTORY COURSE

DISCUSSION NOTES

MODULE #10

RISK AND RETURN
I.  Review of Financial Management Concepts:
· An investment should be accepted if, and only if, it earns at least the as much as comparable alternatives (i.e., with the same risk) available in the capital markets.

· The required rate of return for projects or securities is determined in the capital markets.  Assets with the same risk should earn the same expected return, r.

· NPV = PV inflows - PV outflows when discounted at the required rate of return, r.  Accept positive NPV projects; reject negative NPV projects.  This acceptance/rejection rule, the NPV Rule, implies that (when everything works nicely) the asset being valued is accepted (rejected) if the estimated return, IRR, on the assets exceeds (is less than) the market required return.

Until this point we have finessed the topic of risk, specifically the risk of the cash flows of a project. The discount rate used was either given or taken to be the risk-free rate, rf.  If the project's cash flows are certain, i.e., will occur with probability = 1 (100%), the risk-free rate is in fact appropriate.

In the November 5, 2001, Wall Street Journal (WSJ) we find that the T-Bill rate, our proxy for the risk-free rate, was 1.97%.  

Consider a project that costs $1,000 at t = 0 and returns $1,050 at t =1.  If this project is “risk free,” would you accept it?

  
NPV = $1,050/(1.0197) - $1,000 = $29.71.  Yes, take the project.  Taking the project will increase wealth by $29.71.  Alternatively, if we invested the $1,000 in the capital market at 1.97%, we would have only $1,019.70 at t = 1, versus the $1,050 generated by the project.  Conceptually, it’s very simple.  The capital market is the benchmark, do better or don’t do it.

II.  But What About Risk?  (The question of the hour.)

What if the above project does not pay off $1,050 at t = 1 with certainty?  What if the project is riskier than a T-Bill?  For instance, maybe the payoffs at t=1 could be as low as $1,000 or as high as $1,200, i.e. was risky.  Would you require a return greater than rf?  A "yes" answer means you are a typical risk-averse investor, i.e., you dislike risk and must be compensated (in the form of a higher expected return) for exposing your wealth to it (bearing risk).  

Do we observe risk-averse behavior by individuals and institutions?  Yes!  People buy insurance, even if they are not required by law to be insured.  Individuals and institutions invest in portfolios of securities; they do not invest in a single security, or “put all of their eggs in one basket."  If people were not risk-averse, they would not voluntarily buy insurance, nor would they diversify their investments.  In short, we observe many phenomena that lead us to believe individual and institutional investors are risk-averse.  Risk-averse investors require higher expected returns to compensate them for higher risk.  

The assumption of risk-averse investors is critical to the development of our risk versus return relationship.  With this assumption, we can draw an upward-sloping relation between expected return, E(r), and Risk, where the vertical intercept (zero risk), rf, is the risk-free rate of return:
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What if our proposed investment is risky and requires a 5.0% return, versus 1.97% for risk-free investments?

NPV = $1,050/(1.05)1 - $1,000 = $0.  Therefore, we are indifferent to this project.  Why? This return can easily be duplicated in the capital markets.  

However, what if the project is very risky and requires a return of 15.0%?

NPV = $1,050/(1.15)1 - $1,000 = -$87.  Reject the project!  It earns less than the required rate of return of 15%.  (Rate of return criterion: 5% < 15% so reject.)

Observe that the relationship between E(r) and NPV is an inverse one.  The higher the E(r), or the risk-adjusted required rate of return for a given project, the lower the NPV.  

In our example, we observed that:

  E(r)      
NPV
1.97%

$29.71

 5.0%

$ 0

15.0%

-$87

Raising the discount rate, E(r), is a way to "penalize" a project that has more risk.  In other words, you require more return for more risk.  The required return for a risky project can be expressed as

E(r) = rf + risk premium, or 

E(r) = rf + θ, where θ is the symbol for the risk premium.

The simple notion (which we will soon complicate) is that if you are to invest in a risky asset you demand an expected return at least equal to what you could get holding a risk free asset plus some compensation for bearing the risk, (.

A primary goal in the forthcoming material is to give you the intuition and analytic tools to estimate this risk premium, θ.  We need to understand how E(r) and θ are related.  We require measures of expected return in order to evaluate capital budgeting projects, to understand how securities are priced in the capital markets, to design firms' capital structures, etc.

III.
Returns, Returns, and More Returns:
A) Realized Returns:
In turn, we will discuss: 

· $ Returns, 

· % Returns, 

· % Holding Period Returns, 

· Compound Annual Returns, and 

· Arithmetic or Average Returns.

Assume that an investor bought 100 shares of a $10 (ex-dividend price) stock at the end of 1996.  The investor has maintained this position and reinvested all dividend payments to acquire additional shares of the stock.  The following information is relevant to this investment.

End of

End of Period
End of Period

# Shares With
Investment



Period

Stock Price
Dividend/Share
rt
Full Reinvestment
Level, ILt

ILt/ILt-1
1996

  $10.00

   -

 -
      100.0000
$1,000.00
    
-

1997

  $11.25

  $0.50

 17.50%*
      104.4444**
$1,175.00

1.1750***  

1998

  $13.00

  $0.75

 22.22%
      110.4701
$1,436.11

1.2222

1999

  $10.50

  $0.50

-15.38%
      115.7305
$1,215.17

0.8462

2000

  $ 6.00****
  $0.40****
 21.90%
      246.8917
$1,481.35

1.2190

*
rt = (Pt - Pt-1 + Divt)/Pt-1 = Capital Gain Return + Dividend Return = Total Return, or

($11.25 - $10.00 + $0.50)/$10.00 = 0.1750 for 1997

**
($0.50)(100 Shares) = $50 received at the end of 1994 in dividends; $50/$11.25 = 4.4444 additional shares are purchased with the dividends.  Therefore, the total new position is 100 shares (original position) + 4.4444 new shares, or 104.4444 shares.

***
Notice that this ratio of investment levels = (1 + rt)

**** 
2:1 Stock Split during 2000.  Therefore, the position size in shares doubles while the share price at the time of the split, all else equal, will drop in half.  Remember, a stock split is just a paper transaction.  Nothing of value is created in a stock split; the future cash flows and risk of those cash flows remains unaltered.

Given the above information, what are total dollar returns the investor received in 1997? 

Capital Gains Dollar Returns + Dividend Dollar Returns

($11.25 - $10.00)(100 Shares) + ($0.50)(100 Shares) = 

$125 + $50 = $175.  (or $1.75/share)

The period-by-period percentage annual returns are calculated using the equation 

rt = (Pt - Pt-1 + Divt)/Pt-1.  

This equation can be re-written as

rt = (Pt - Pt-1)/Pt-1 + Divt/Pt-1, 

or the capital gain percentage return + the dividend percentage return.

For 1997, we have

rt = ($11.25 - $10.00)/$10.00 + $0.50/$10.00 = 0.1250 + 0.0500 = 0.1750, or 17.50%.

The holding-period return, rHP, for the four years the stock has been held = 

(1 + rHP) =  (1 + r1)(1 + r2)(1 + r3)(1 + r4), 

where r1 = the percent return for 1997, r2 = the percent return for 1998, etc.

(1 + rHP) = (1.1750)(1.2222)(0.8462)(1.2190) = 1.4813

rHP = 0.48813, or 48.81%.  Again, this holding-period return is a four-year return and assumes reinvestment of dividends into additional shares.

What is the compound annual return, rc, over this four-year period?

(1 + rc)4 = (1 + rHP)

(1 + rc)4 = 1.4813;  (1 + rc) = (1.4813)1/4
(1 + rc) = 1.1032

rc = 10.32%/year compound annual return.  

This return represents the rate of wealth increase over this period assuming reinvestment of dividends into shares of common stock.  (1.1032)4 = 1.4813.

The average return or the arithmetic return, ra, equals 

ra = (r1 + r2 + r3 + r4)/4;  (17.50% + 22.22% - 15.38% + 21.90%)/4

ra = 11.56%

You should persevere until all of the above returns are second nature to you.  Make up your own examples and see those provided in RWJ.

When do you use the compound annual return and when do you use arithmetic return?

Use rc if the question is what has been the annual increase in wealth over time.  When thinking about holding periods this is usually the choice.

Use ra if the question is what has been the return in a typical year?  This is also a good answer to what do you expect for next year, unless you have reason to believe that next year won’t be typical.

Using ra versus rc can be very misleading.

Example: (Assume that no dividends are being paid.)

  Ending
     Percent

t
Stock Price
Annual Return
1
   $100

  -

2
   $200

100%

3
   $100

-50%

ra = (100% - 50%)/2 = 25%

rc = ((1+1.00)(1+(-0.50)))1/2 - 1.0  = ((2.00)(0.500))½  - 1.0 =  0%.  

Your true wealth increase has been 0% not an increase of 25%.

In this instance, using ra to represent your average annual wealth increase is very misleading!

B) Expected Returns:
To calculate expected returns (or yields) versus the realized returns discussed above, you simply substitute the expected future price, E(Pt), and the expected future dividend, E(Divt), into the return equation.  The need to work with expected returns comes when we introduce risk.  When prices or cash flows are risky you don’t know what return will occur until after it is too late.  The equation is:

E(rt) = [E(Pt) - Pt-1 + E(Divt)]/Pt-1.  

For instance, assume the current price of a stock is $15.  Further, assume that you "expect" the price in one period of be $17 and that the stock will pay a $1 dividend at this future time.

E(rt) = ($17 - $15 + $1)/$15 = 0.20, or 20%.

IV.
Risk Revisited:
Chapter 9 in RWJ bypasses a detailed definition of the risk for a security, beta (or β), in an attempt to give you some preliminary intuition about risk.  At this point, be aware that the variance, or standard deviation, of a security is not a good measure of risk for a security unless it is held alone.  Variance, or standard deviation, is always a good measure of risk for a well-diversified portfolio of securities; it is a terrible measure of risk of an individual security.  As you will see later, the security's beta, β, is the appropriate measure of risk in these situations.  Beta measures a security's contribution to the risk of a well-diversified portfolio of securities.
Returning to the discussion of risk, recall that

E(rt) = rf + θ, where

rf represents the return on a risk-free security and θ represents the required risk premium.

In subsequent discussions we will be developing a formal relationship for this equation, or the Capital Asset Pricing Model (CAPM).  The CAPM relates expected return to risk as follows:

E(rj) = rf + βj(E(rm) - rf), where

E(rj) is the expected return on security j, 

rf is the current T-Bill rate,

βj is the beta of security j,

E(rm) is the expected return on a "market basket" of securities, or the "market portfolio."  

In words, the CAPM equation indicates that the expected return on a security starts with the current T-Bill rate plus a term that compensates the investor for the risk of the security.  This risk adjustment is made up of a measure of the amount of risk the security has (the security's beta, β) times the price or compensation provided for holding one unit of risk (expected difference in the return on a "market basket" of securities, the beta of such a portfolio is 1.0, and T-Bills).  In the CAPM, βt(E(rm) - rf) is the measure of the risk premium, or what we have called θ.  

The graphical representation of this equation is:


E(r)


   

   rf

    Beta = β

All that has changed from the last picture is that we replaced “risk” with beta.  We will be learning a great deal more about the CAPM in subsequent discussions.  Therefore, do not be surprised or disturbed if everything is not clear at this point!
V.
Lessons from the History of Capital Markets:
Has risk been rewarded with higher realized rates of return over past time periods?  If the answer to this question is "no," then financial economists must return to the "drawing board" in search of a better theory to explain the relationship between risk and return.  Fortunately, however, the answer to this question is a resounding "yes!"  Holding risk has been, on average, well rewarded over time.

At this point, we will discuss the comprehensive risk and return data provided by Ibbotson Associates, a Chicago consulting firm.  Ibbotson Associates produces various types of historical return information and produces an annual yearbook entitled Stocks, Bonds, Bills, and Inflation (SBBI).  Among the many categories of the data they provide are the historical returns on seven indices of market performance going back in time to January 1, 1926.  Through December 31, 2000, these data encompass 75 years of market history.  Obviously, 1926 is a very long time ago!  Accordingly, the lessons from the capital markets over this interval should provide great insights into how the market has rewarded investors for bearing risk.

The seven market indices that Ibbotson Associates examines are:

· Large company common stock returns (the S&P 500 Index)

· Small company common stock returns (a small firm index)

· Long-term, high quality corporate bond returns (AAA bonds with 20-year maturities)

· Long-term government bond returns (with 20-year maturities).

· Intermediate-term government bond returns (with 5-year maturities).

· T-Bill returns, or short-term government security returns.

· The CPI (consumer price index) returns as a measure of inflation.

A summary of the performance of these indices is provided below.

BASIC SERIES:

SUMMARY STATISTICS OF ANNUAL RETURNS

STOCKS, BONDS, BILLS, AND INFLATION (SBBI)

Ibbotson Associates

2001 Yearbook

 (Returns from Jan. 1, 1926 through Dec. 31, 2000)

	Series
	Geometric Mean
	Arithmetic Mean
	Standard Deviation

	S&P 500

 Stock Index
	11.0%
	13.0%
	20.2%

	Small Company Stock Index
	12.4%
	17.3%
	33.4%

	20-Year Aaa Corporate Bonds
	5.7%
	6.0%
	8.7%

	20-Year Government Bonds
	5.3%
	5.7%
	9.4%

	5-Year Government Bonds
	5.3%
	5.5%
	5.8%

	1-Year 

Treasury Bills
	3.8%
	3.9%
	3.2%

	CPI

Inflation Rate
	3.1%
	3.2%
	4.4%


What do the lessons from capital market history tell us?

Risk has been well reward with higher returns over past time periods.  Intuitively, we would expect T-Bills to be the least risky of these asset categories (short-term and default-free) followed by government bonds (long-term and default-free), corporate bonds (long-term and not default-free), large company stocks (no maturity and not default-free), and small company stocks (no maturity and not default-free).

Do you recall why T-Bills are less risky than government bonds?  Both asset classes are guaranteed by the U.S. government, i.e., default-free.  The answer relates to interest-rate risk.  For T-Bills, interest rate risk is negligible relative to longer-term government bonds.  Why?

Examination of the standard deviations of these asset classes supports this intuitive risk assessment. The returns realized have been positively correlated with risk.  T-Bills have the lowest realized average return (3.9% with a standard deviation of 3.2%) and small company stocks have had the highest average return (17.3% with a standard deviation of 33.4%). 

SBBI provide a graph, reproduced in the text, which illustrates how $1.00 invested on January 1, 1926 in each of the indices would have grown if the investment had been maintained through December 31, 2000 (75 years).  All dividend and interest payments are assumed to have been reinvested in the respective index.  (Recall the example above where dividends were reinvested.)  The $1.00 T-Bill investment grew to $16.56, a compound growth rate of 3.8 percent per year (see the geometric mean in the above table.).  The small company stock investment of $1.00 grew to $6,402.23 over the same period, a compound growth rate (geometric mean) of 12.4 percent per year.  

The SBBI data suggest "no free lunch" has existed in the capital markets.  To earn higher returns, you had to bear the higher risk.  As an example, look at the standard deviations in the above table.  In 21 of the 75 years since 1925, large company stocks had negative returns (28 percent of the years!).  Results of 2001 remind us that despite the experience of the 1990’s, stocks are risky.
The Standard and Poor's 500 Index (S&P 500), which is the basis for the large company stock index in the SBBI data, is an index of 500 of the largest stocks traded in the U.S.  This index is often used as a proxy for the "market portfolio" (a term made precise in Chapter 10).  The market portfolio is used to describe the return on a well-diversified basket of all types of securities, or the "market."  While the S&P 500 Index does not include bonds, real estate, and other non-equity assets, this index is highly correlated with more inclusive indices that include a larger variety of assets.  Since the S&P 500 Index is accessible, and since the index does move very closely with the "larger" market of different assets, it is a standard choice to represent the market portfolio.

The SBBI data allows us to calculate the "market risk" premium over this historical period.  By market risk premium, we mean the average difference between returns on the S&P 500 and T-Bills.  Over this 75 year period, the market risk premium has been 9.1% (the 13.0% return on the S&P 500 index less the 3.9% return on T-Bills.  In other words, investing in the "market portfolio" has earned investors an average of 9.1% more than investing in T-Bills, or the risk-free asset.  This market risk premium can supply us valuable insights with respect to estimating the CAPM.

Let's reexamine the CAPM expected return equation, for any asset i its expected return is

E(rj) = rf + βj(E(rm) - rf).

Two of the parameters in this model, rf and E(rm), are market-based parameters, i.e., they are the same for all assets.  Only the βi is specific to the security in question.  To estimate the model, we can look up the current T-Bill rate in the WSJ, our estimate of rf.  Procedures to estimate security i's beta, βi, will be outlined in subsequent chapters.  For now, just think of βi as security i's contribution to the risk of the market portfolio.

Estimating the "market risk premium," (E(rm) - rf), is a challenge.  This premium is not directly observable in the marketplace.  To estimate this parameter, we can either supply our own forecast for the future of the market's return, E(rm), or we can assume that history will repeat itself.

For instance, if we assume the last 75 years are a good representation of different future states of the world (e.g., wars, recessions, boom periods, depressions, etc.), then we might consider using the historical market risk premium, 9.1%, as our estimate.  Let's consider an example using this estimate.

Assume that you are trying to estimate the expected return on a security.  You looked up the security's beta in a published source; it is estimated to be 1.25.  The current T-Bill rate is 1.97% percent.  Plugging these data into the CAPM, we have:

E(ri) = 1.97% + 1.25(9.1%) = 13.35%, 

which is an estimate of the security's expected return for the coming 12-months.  

Let's use the CAPM to predict the return on the "market portfolio," or the S&P 500, for the next 12 months.  As we will soon discover, the beta on the "market portfolio" is 1.00.  Therefore, I expect the market return over the next 12 months to be:

E(rm) = 1.97% + 1.00(9.1%), or 11.07%.  

Please check my prediction in one year to see how close 11.07% is to the actual market return!  However, if my estimate is off, don't ask for a tuition refund!
  

Recent research shows that we can do better than this estimate of the market portfolio’s expected return by conditioning our forecast on current economic data.  In other words, if we are really trying to estimate what the return on the market portfolio will be next year we know that it tends to be higher during economic expansions and lower during contractions.  However, if we are trying to find a discount rate to use in valuing a project that will have cash flows stretched out over the next 20 years (over several business cycles) it will be surprisingly difficult to increase the precision of this simple estimate.
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� This lecture module is designed to complement Chapter 10 in B&D.


� In fact, I can guarantee that the probability of my prediction being completely accurate approaches zero.
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