CORPORATE FINANCE 
WEEK 5: RISK AND RETURN ANALYSIS

Instructor: Dr. Charity Njoka (PhD)


At the end of this lesson you should be able to:

1 Understand the relationship (or “trade-off”) between risk and return.
2. Define risk and return and show how to measure them by calculating expected return, standard deviation, and coefficient of variation.
3. Discuss the different types of investor attitudes toward risk.


1.1 Introduction
Almost everyone recognizes that risk must be considered in determining value and making investment choices. In fact, valuation and an understanding of the trade-off between risk and return form the foundation for maximizing shareholder wealth. And yet, there is controversy over what risk is and how it should be measured.  

The risk associated with a project may be defined as the variability that is likely to occur in the future returns from the project.  Risk arises in investment evaluation because we cannot anticipate the occurrence of the possible future events with certainty and consequently, cannot make any correct prediction about the cashflow sequence.

 In lesson Five we focused our discussion on capital budgeting under uncertainty. Various methods of capital projects analysis were identified which included statistical methods among others. In this lesson we are going to examine in details these methods as we expand beyond the long term assets appraisal.  We will majorly focus on risk and return for common stock for an individual investor. The results, however, can be extended to other assets and classes of investors.

2.1 The concept of Risk and Return 

The concept of risk and return in finance is an analysis of the likelihood of challenges involved in investing while measuring the returns from the same investment.  The underlying principle is that high-risk investments give better returns to investors and vice-versa. Hence, the price of the risk is reflected in the returns. Nevertheless, high-risk investments don not always generate higher revenue. That is precisely the ‘high risk’ involved in investing. It is a coin-tossing situation, and the investor should be prepared for both scenarios – profit and loss. Hence the consideration of probability of occurrence of events/ cashflows or returns in investments under consideration.

3.1 Probability

Probability is a measure about the chances that an event will occur. When an event is certain to occur, probability will be 1 and when there is no chance of happening an event probability will be 0.

Illustration One
	Assumption 
	 Cash Flows ($) 
	Probability

	Best
	300,000
	0.3

	High
	200,000
	0.6

	Low
	120,000
	0.1



In the above example chances that cash flow will be 300,000, 200,000 and 120,000 are
30%, 60% and 10% respectively.

Expected Return/Net Cash Flows
Expected Cash flows are calculated as the sum of the likely Cash flows of the Project multiplied by the probability of cash flows. Expected Cash flows are calculated as below:


Where, 
E(R)/ENCF = Expect/Return/ Net Cashflows
Pi = Probability of Cash flow
Ri = Cashflows


Illustration Three
From Illustration one above calculate the expected cashflows 

Solution
	Assumption(1)
	 Cash Flows ($) (2)
	Probability(3)
	Expected Cashflow($) (2x3)

	Best
	300,000
	0.3
	300,000 × 0.3= 90,000

	High
	200,000
	0.6
	200,000 ×0 .6=120,000

	Low
	120,000
	0.1
	1,20000 × 0.1=12,000

	Expected Net cash flow (ENCF)                                                                         232,000




4.1 Attitudes towards Risk
	Three possible attitudes towards risk can be identified.  These are:
	(a)	Risk aversion
	(b)	Desire for Risk
 	(c)	Indifference to Risk

	A Risk averter (Risk averse person) is an individual who prefers less risky investment.  The basic assumption in financial theory is that most investors and managers are risk averse.

	Risk seekers on the other hand are individuals who prefer risk.  Given a choice between more and less risky investments with identical expected monetary returns, they would prefer the riskier investment.

	Risk Neutral: The person who is indifferent to risk would not care which investment he or she received.
          
	Illustration Four
	To illustrate the attitudes towards risk assume two projects are available.  The cashflows are not certain but we can assign probabilities to likely cashflows as shown below.

	States of nature             Project A's	   Project B's	Probability
	                                        cashflow	cashflow
	Optimistic prediction      $ 900,000	600,000            0.2
	Moderate prediction          600,000	600,000            0.6
	Pessimistic prediction       300,000	600,000            0.2

	Required: a) Calculate the expected cashflows
                          b) Which project appeals to risk averter and risk seeker investor?
 Solution
a) The expected cashflow would be computed as follows:

	Project A
	Expected cashflow	= 900,000 (0.2) + 600,000 (0.6) + 300,000 (0.2)
				=	$ 600,000

	Project B
	Expected cashflow	= 600,000 (0.2) + 600,000 (0.6) + 600,000 (0.2)
				=	$ 600,000

Therefore, the two projects have the same expected cashflows ($ 600,000). 

However, Project A is a riskier project since there is a chance that the cashflow will be $ 300,000. 
Project B on the other hand is a less risky project since we are sure that Sh 600,000 will be received.

	b) A risk seeker would choose Project A 
              A risk averter would choose Project B.  
              A risk neutral decision maker would be indifferent between the two projects since the expected cashflows are equal.



4.1.1 Actual Measurement of Risk
	A number of basic statistical devices may be employed to measure the extent of Risk Inherent in any given situation.  Three important measures are:

(a)  Variance /Standard Deviation 
b)  Coefficient of Variation 
c) Beta (ß) – This is widely used with portfolios of common stock

       Variance /Standard Deviation 
Variance is a measure is of degree of dispersion between numbers in a data set from its average. In simple terms, it is the measurement of the difference between the averages of the data set from every number of the data set.
It is calculated as follows 


   is the Variance 
NCF- Net cash flows
ENCF – Expected net cashflows
P- Probability

Variance measures the uncertainty of a value from its average. Variance of Zero indicates that cashfllows would be generated over the lifetime of the project would be the same.
A large variance indicates that there will be large variability between cashflows of different years
A small variance indicates that there will be cashflows will a somewhat stable throughout the life of the project.

Standard Deviation
 Standard deviation is the degree of variation of individual items of set of data from its average. The square root of variance is called standard deviation. 
ie   


Standard deviation is used to calculate risk associated with the estimated cashflows from a project.

Illustration Five 
An investment with the following possible outcomes and probabilities of outcomes is as shown
Below.   Note: The outcome could either be cashflow or NPV.

	Assumptions (states of nature)			Outcome $`000'			Probability
		Pessimistic						300					0.2
		Moderately successful				600					0.6
		Optimistic						900					0.2

	Solution 

Step One: Calculate the expected cashflow
    
Expected value (ED)	=	ΣDP
            
          Where,  	
	D is the outcome
		P is the probability
	ED is the expected outcome

Step 2: Calculate the Variance then find the square root to get the standard deviation.
 Use the formula 

Solution 
The expected value which is a weighted average of the outcomes times their probabilities can be computed as follows:

		Possible outcomes	Probability    Expected outcomes
         $,000                                                            $,000
	300				0.2			60 
	600				0.6			360
	900				0.2			180
							ΣDP	600

	The expected value is therefore $ 600,000.  

	Computation of standard deviation, 	Figures in their, 000
		Possible outcomes Prob.    Expected outcomes
                  
            (i)                    (i)-600)        ((i)-600))2          Pi (( i-600))2
	300        0.2 	     -300	                90,000	            18,000
	600       0.6	0                  0		0
	900        0.2	       300	              90,000	               18,000
				                               Variance, $ 36,000

	The standard deviation of $ 190,000 (Variance of $ 36,000,000) gives a rough average measure of how far each of the three outcomes falls away from the expected value.   	Generally, the larger the standard deviation, the greater the risk. However, to compare projects of unequal size, we need a different measure since standard deviation would not do.  









Illustration Six

Projects A and B have the following possible cashflows. Their probabilities are given as below. 

	Project  A
	Project B

	Year 
	Cashflows 
$
	Probability 
	Cashflows 
$
	Probability

	1
	8,000
	0.1
	24,000
	0.1

	2
	10,000
	0.2
	20,000
	0.15

	3
	12,000
	0.4
	16,000
	0.50

	4
	14,000
	0.2
	12,000
	0.15

	5
	16,000
	0.1
	8,000
	0.1



Required: 
Calculate the variance and standard deviation of each project

Solutions:

	Project A
	Project B

	Year
	Cashflows 
$
	Probability 
	Expected cashflows 
	Cashflows 
$
	Probability
	Expected cashflows

	1
	8,000
	0.1
	800
	24,000
	0.1
	2,400

	2
	10,000
	0.2
	2,000
	20,000
	0.15
	3,000

	3
	12,000
	0.4
	4,800
	16,000
	0.50
	8,000

	4
	14,000
	0.2
	2,800
	12,000
	0.15
	1,800

	5
	16,000
	0.1
	1,600
	8,000
	0.1
	800

	ENCF
	
	
	12,000
	
	
	16,000



Project A 

Variance = (8,000 – 12,000)2 (0.1) + (10,000 -12,000)2 (0.2) + (12,000 – 12000)2 (0.4)

+ (14,000 – 12,000)2 (0.2) + (16000 – 12,000)2 (0.1) = 4,800,000

Standard Deviation(s) =  = 2190.90

Project B 

Variance = (24,000 – 16,000)2 (0.1) + (20,000 – 16,000)2 (0.15) + (16,000 – 16,000)2

(0.5) + (12,000 – 16,000)2 (0.15) + (8,000 – 16,000)2 (0.1) = 17,600,000

Standard Deviation(s) = 17,600,000 = 4195.23

 Coefficient of Variation
The standard deviation is a useful measure of calculating the risk associated with the estimated cash inflows from an Investment. However in Capital Budgeting decisions, the management in several times faced with choosing between many investments avenues. Under such situations, it becomes difficult for the management to compare the risk associated with different projects using Standard Deviation as each project has different estimated cash flow values. 

The Coefficient of Variation enables the management to calculate the risk borne by the concern for every unit of estimated return from a particular investment. Simply put, the investment avenue which has a lower ratio of standard deviation to expected return will provide a better risk – return trade off. Thus, when a selection has to be made between two projects, the management would select a project which has a lower. 

In such cases, the Coefficient of Variation become useful. .It is calculated as:

 

Illustration Seven
	Consider, the following two projects with the following expected outcome and standard deviation.

	Project		Expected value		Standard deviation
	A	    	$ 6,000		600
	B	              	 $ 600		190

		On the basis of expected outcome, one would choose Project A, since it has higher outcome. However on the basis of Risk- standard deviation, one would choose Project B, since it has the lowest risk.
To decide which of the two projects, is a more risky project we need to compute the coefficient of variation (C.V).

Solution
For investments Projects A and B discussed earlier, the coefficient of variation can be computed as follows:-

	Project A

	CV	=	 600 	=	0.100
			6,000

	Project B

	CV	=	190	=	0.317
			600

	Generally, the larger the coefficient of variation, the greater the risk.  
          Therefore, Project B carries a greater risk than Project A.

	Another risk measure, the beta (ß) is widely used with portfolios of common stock.  Beta measures the volatility of returns, on an individual stock relative to a stock market index of returns. 	(Note: Beta will be discussed in our next lesson under portfolio analysis).

Illustration Eight

Calculate Coefficient of Variation based on the figures of Illustration Six on standard deviation 
Solution

	Projects
	Coefficient of
variation
	Risk
	Expected Value

	A
	2190.90/12,000
=0 1826
	Less
	more

	B
	4195 23/16, 000
=0 2622
	Less 
	More 




5.1 Return Analysis

The typical reason for an investor to invest in a financial instrument is to make current income from dividends and interest income. For a stable company, the investments will earn a reasonable return that is the Expected Rate of Return (ERR) on given investments. Some investments such as bank deposits, bonds, etc. carry a predetermined fixed rate of return that is usually payable periodically.

In case of investments in company shares, there is no assurance of periodical payments as dividends, but it often offers higher returns than the above-mentioned instruments. Investing in the shares of companies have higher risks than fixed income instruments.
 
Return can be calculated based on historical basis and on future basis. We start by exploring historical returns 

Holding period Return- Single period

Holding-period return (HPR)—the rate of return that is earned on an investment over a particular period of time.  It is given by, 

 Ending value Beginning value + Cash received
 HPR Beginning value

The equation provides the ex post (historical) return for an investment. If the investment is a stock, the return can be computed as follows:
  


= =capital Gains Yield + Dividend Yield

Where,
 P1 is the price of the share at the end of the investment period, 
P0 is the price of the share at the beginning of the investment period, and 
D1 is the total cash dividend paid per share during the investment period. 
Although the investment period over which HPR is measured can be any length (e.g., one month, one quarter, one year, five years, and so forth), often HPR is computed for one year.

Illustration One
A share is currently valued at $ 55.5. It purchased at $ 50 last year and has earned a dividend of $2
Required:
a) Calculate the dollar return of an investor i) with 1 share and ii) 50 shares 
b) Calculate the HPR 
Solution
a) i= (55.5-50)+ 2= $ 3.5        ii) 50 x 3.5= $ 165
b) [ (55.5-50)+ 2]/50 x 100= 7%
Multiperiod Return
Measuring average returns over multiple periods—generally investors want to know the annual (or other period) rate of return that is earned during an investment period that covers a number of years (periods). Some of the methods used are, 
i) Average return per period. It is also known as  Arithmetic average (simple average)

Computation of the arithmetic average does not consider the effects of interest/return compounding


Where.
 rt = the return that was earned in Period t, 
n is the total number of periods (months, quarters, years, etc.).

Most companies report returns in the form of an arithmetic average because it is usually the highest average that can be announced. However, the arithmetic return is actually misleading unless the return earned is fixed for the entire investment period. Two factors cause the inaccuracy:
1. The compounding of returns; and
2. The fluctuation in the percentage return earned from year to year.
Illustration Two : Arithmetic Mean
Assume that we have a 6-year sequence of investment returns as follows:
{40%   -30%   40%   -30%   40%   -30%}
Solution
The arithmetic mean return is simply the sum of all the returns divided by the number of returns, ‘n’ (6 in this case):
Arithmetic mean return = {(0.4 – 0.3 + 0.4 – 0.3 + 0.4 – 0.3 + 0.4 – 0.3)}/{6} = 0.05 = 5% 

ii) Geometric Mean Return
Geometric mean, sometimes referred to as compounded annual growth rate or time weighted rate of return, is the average rate of return of a set of values calculated using the products of the terms. The geometric mean is an important tool for calculating portfolio performance for many reasons, but one of the most significant is it takes into account the effects of compounding. The geometric mean is also used for present value and future value cash flow formulas. Using the geometric mean allows analysts to calculate the return on an investment that gets paid interest on interest. This is one reason portfolio manager’s advice clients to reinvest dividends and earnings. The geometric mean return is specifically used for investments that offer a compounding return
To calculate the geometric mean return, we follow the steps outlined below:
1. First, add 1 to each return. The trick is to avoid problems posed by negative values;
2. multiply all the returns in the sequence;
3. Raise the product to the power of 1 divided by the number of returns ‘n’; and
4. Finally, subtract 1 from the final result.
       GM

Illustration Three : Geometric Mean
Again, assume that we have a 6-year sequence of investment returns as follows:
{40%   -30%   40%   -30%   40%   -30%}
Solution
   -0. 01= -1%


Expected Return 

Suppose financial analysts believe that there are five likely states of the economy.

Illustration Four
Four assets have the following distribution of returns.

	Probability			Rate of return (%)
	Occurrence	A	B	C	D
	0.1	10.0%	6.0%	14.0%	2.0%
	0.2	10.0	8.0	12.0	6.0
	0.4	10.0	10.0	10.0	9.0
	0.2	10.0	12.0	8.0	15.0
	0.1	10.0	14.0	6.0	20.0

REQUIRED:

a) Compute the expected return 
b) Standard deviation of each asset.

Solution

a.	E(RA)	=	10(0.1)  +  10(0.2)  +  10(0.4)  +  10(0.2)  +  10(0.1)	=	10%

	E(RB)	=	6(0.1)  +  8(0.2)  +  10(0.4)  +  12(0.2)  +  14(0.1)	=	10%

	E(RC)	=	14(0.1)  +  12(0.2)  +  10(0.4)  +  8(0.2)  +  6(0.1)	=	10%

	E(RD)	=	2(0.1)  +  6(0.2)  +  9(0.4)  +  15(0.2)  +  20(0.1)		=	10%


	
18
	= 0 since, (RAi  -  E(R)A)  =  0%



   
19
		=	4.8		=	2.2%

	     δC  =  2.2%
   	    δD  =  5.0%
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