
  
 

 
 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

� INTRODUCTION 

Welcome to Topic 2 on risk and return! In the earlier topic, we have touched on 
the concept of risk when discussing different types of unit trust funds. In this 
topic, we will introduce to you the fundamental concepts of risk and return. 
These concepts are the building blocks in understanding portfolio management. 
Hence, Topic 2 is very important if you intend to progress well in the subsequent 
topics.  
 
We will begin by explaining the underlying concept of risk and return and then 
followed by how to measure return and risk. As we move on, we will also talk 
about the concepts of correlation and covariance. Finally, we will put together the 
concept of risk and return together in what is known as mean variance analysis, 
in the context of portfolio investment. We wish to remind you that the story of 
risk return is closely related to Topic 3. 
 
Hence, please read on until the end of Topic 3 before you put up any question! 
Measuring financial risk is important as highlighted by the speech of Mr. Alan 
Greenspan, the former chairman of the United States Federal Reserve Board 
(1987-2006), a body that oversees the Federal Reserve Bank. Enjoy the reading! 
 

TTooppiicc    

22  

� Risk�and�
Return�

LEARNING OUTCOMES 
By the end of this topic, you should be able to: 

1. Explain the underlying concept of risk and return; 

2. Describe how to measure return and risk; 

3. Discuss investorÊs behaviour and utility function; 

4. Measure covariance and correlation; and 

5. Explain mean-variance analysis in the context of investing in risky
securities. 
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Measuring Financial Risk in the Twenty-first Century  
 
Remarks by Chairman Alan Greenspan 
Before a conference sponsored by the Office of the Comptroller of the Currency, 
Washington, D.C.  October 14, 1999 
 
One of the broad issues that you have been discussing today is the nature of 
financial risk. This evening I will offer my perspective on the fundamental sources 
of financial risk and the value added of banks and other financial intermediaries. 
Then, from that perspective, I will delve into some of the pitfalls inherent in risk-
management models and the challenges they pose for risk managers.  
 
Risk, to state the obvious, is inherent in all business and financial activity. Its 
evaluation is a key element in all estimates of wealth. We are uncertain that any 
particular nonfinancial asset will be productive. We're also uncertain about the flow 
of returns that the asset might engender. In the face of these uncertainties, we 
endeavor to estimate the most likely long-term earnings path and the potential for 
actual results to deviate from that path, that is, the asset's risk. History suggests that 
day-to-day movements in asset values primarily reflect asset-specific uncertainties, 
but, especially at the portfolio level, changes in values are also driven by 
perceptions of uncertainties relating to the economy as a whole and to asset values 
generally. These perceptions of broad uncertainties are embodied in the discount 
factors that convert the expectations of future earnings to current present values, or 
wealth.  
 
In a market economy, all risks derive from the risks of holding real assets or, 
equivalently, unleveraged equity claims on those assets. All debt instruments (and, 
indeed, equities too) are essentially combinations of long and short positions in 
those real assets. The marvel of financial intermediation is that, although it cannot 
alter the underlying risk in holding direct claims on real assets, it can redistribute 
risks in a manner that alters behavior. The redistribution of risk induces more 
investment in real assets and hence engenders higher standards of living.  
 
This occurs because financial intermediation facilitates diversification of risk and its 
redistribution among people with different attitudes toward risk. Any means that 
shifts risk from those who choose to withdraw from it to those more willing to take 
it on permits increased investment without significantly raising the perceived 
degree of discomfort from risk that the population overall experiences.  

Source: http://www.federalreserve.gov/boarddocs/speeches/1999/19991014.htm 
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 RISK AND RETURN 

By having an understanding of the concept of asset class in Topic 1, it is assumed 
that investors intend to invest their surplus unit of monies with the expectation to 
receive returns in future periods.  
 
For example, an investor of unit trust fund expects to receive a five percent 
annual return based on the historical returns of the fund. Due to changes in 
macroeconomic factors, historical returns may not be the same as current return. 
This investor may have set five percent annual return as investment objective. 
However the actual return may vary according to market condition. There could 
be tthree possible scenarios: 
 

 
 

 
 

 
 
It is important to understand return is a measurement concept which is related to 
period of time and economic condition. Hence, a less than favourable return or 
negative return is related to one particular period, for example a year or a month. 
In subsequent period, if macroeconomic factors become favourable, for instance, 
a sudden increase inflow of Foreign Direct Investment (FDI) to Malaysian 
economy or an increase of quarterly Industrial Production Index (IPI), then the 
return from investment may become positive.  

2.1 
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2.1.1 The Concept of Volatility 

Based on the above discussion, it is therefore understandable that returns from 
investment are volatile. In portfolio investment, risk is measured using the 
concept of standard deviation of the expected returns, which is a statistical 
concept that describes the dispersion of returns around the expected returns.  
 
For example, if an investment is said to have an expected annual return of five 
percent with a standard deviation of two percent. Therefore, under the 
assumption that the returns are normally distributed, it could be interpreted that 
the return is between three percent to seven percent i.e. the expected return plus 
or minus one standard of deviation. 

2.1.2 Definition and Type of Risk 

Henceforth, based on the above, rrisk is defined as the uuncertainty of future 
outcomes. Often it is stated as the pprobability having unfavourable outcome to 
the investors. Generally, there are many types of risks which are related to 
portfolio investment as illustrated by Figure 2.1. 

 

Currency 
Risk 

Systemic 
Risk 

Operation 
Risk 

Credit 
Risk 

Liquidity 
Risk 

Market 
Risk 

Types of 
Risk 

 
Figure 2.1: Type of Risks 

 
Now, let us look at Table 2.1 that itemise the details about these six different 
types of risk. 
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Table 2.1: Types of Risk and its Descriptions 

No Types of 
Risk Explaination Example 

1. MMarket 
Risk 

Related to adverse 
movements in the value of 
a security or securities. 

When there is an increase in oil prices 
which would increase the operating 
cost of transportation, stocks of 
airlines and logistics companies 
would decrease in value.  

2. LLiquidity 
Risk 

Related to the inability of 
converting the existing 
securities into cash at 
reasonable price. 

If an investor holds a stock that has 
extremely low trading volume, then it 
would be difficult to sell the stock 
due to inactive market for that stock.  

3. CCredit Risk Related to the inability of 
seller or buyer of securities 
to fulfill the financial 
obligations in the specified 
time period. 

A bond issuer who is unable to fulfill 
the interest payment as promised by 
the contract. This would cause 
financial loss to bond holders. 
Therefore, it is important for 
prospective bond investors to assess 
the creditworthiness of bond issuer 
and its total financial commitments. 

4. OOperation 
Risk 

Related to the inability of 
information system or 
trading system to have 
accurate record or effective 
internal control for smooth 
transaction between seller 
and buyer of securities. 

A sudden breakdown in trading 
system would result in material loss 
to investors as they could not conduct 
the selling and buying of securities 
through the stock exchange. 

5. SSystemic 
Risk 

Refers to the entire risk of 
decline in prices faced by 
all securities traded in the 
stock market due to some 
changes in macroeconomic 
factors or policy shifts. 

For example, the imposition of capital 
control by government may be 
perceived by foreign fund managers 
as an unfavourable event resulted in 
general price decline of majority of 
securities listed in the stock market. 

6. CCurrency 
Risk 

Related to risk of loss in 
value due to conversion of 
returns or investment 
priced in foreign currency 
to domestic currency or 
vice versa, due to 
unexpected changes in 
exchange rates. 

For example, a unit trust fund which 
invests part of its funds into foreign 
securities will face currency risk due to 
unexpected changes in exchange rates. 
This risk is unavoidable in cross border 
investment. Hence, portfolio managers 
must be aware of such risk especially 
when repatriating the returns or 
dividends of foreign securities to home 
country. This is can be done by hedging 
the foreign currency returns in advance 
by using derivatives. 
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In this topic, we will touch on iinvestment risk and also pportfolio risk in  
subtopic 2.3.  
 
Investment risk is a ggeneral concept. It can take the meaning of market risk, 
liquidity risk or credit risk. Portfolio risk refers specifically to the risk of portfolio 
i.e. the risk when we combine different financial assets or securities. 
 
Of course, the main idea of portfolio theory is attempting to reduce portfolio risk 
by having different combination of financial assets with different correlation 
coefficients.  
 

 

 MEASURING RETURN 

2.2.1 Rate of Return 

 
How do we measure the Rate of Return? 

 
 
What we need is a measure of the effect on relative wealth at the end of an 
investment period. The rate of return links initial ringgit investment and end-of-
period wealth. Say that the initial investment is RMI; the final wealth is RMW. 
Then the investorÊs rate of return, R, is 
 

 
W IR
I
�

�   (2-1) 

 

2.2 

1. During the Asian financial crisis in 1997, assuming that you were an 
investor in stock market, what kind of risk did your investment 
suffer? 

2. The subprime mortgage problem in the US is expected to pose some
risks to commercial banks. What kind of risk do commerical banks
face? 

 (Hint: search the keyword „subprime mortgage‰ in www.google.com) 

SELF CHECK 2.1 
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From equation (2-1), if we hold a financial asset for a period of time, and during 
the period, we receive distribution of dividend ((Dt). Then we must write a new 
equation (2-2) as shown below. This is known as HHolding Period Return (HPR) 
for time period t, 
 

 1

1

t t t
t

t

P P DR
P
�

�

� �
�  (2-2) 

 
HPR for time period t is the capital gain (or loss) plus distributions ((Dt) divided 
by the beginning- period price ((Pt-1). Current price or end-of-period is PPt. 
 
The distribution for stocks, it is dividend; for bonds, it is coupon payment. The 
time interval, tt can be a day, week, month, or year. 
 
Rates of Return are the fundamental units that analysts and portfolio managers 
use for making investment decision. 
 
There are two characteristics of HPR. Firstly, there is element of time. For 
example, rate of return is a monthly figure. Secondly, no currency unit is attached 
to it. The resulting ratio would not have any units because the denominator and 
numerator cancel one another. 

2.2.2 The Certain and Uncertain Outcomes 

Let us now look at the scenarios regarding certain and uncertain outcomes. 
 
 

Scenario 1: Certain Outcomes 

The above rate of returns is calculated with the assumption that 
certain present value of the investments and the rate of return. 

Scenario 2: Uncertain Outcomes (Real World) 

However, in the real world, for risky assets we often need to consider 
the various outcomes and assign probabilities to each one of them. 
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Risk and Returns: An Example 
Suppose the existing price (P0) of XYZ firm is RM30 per share; the best 
estimates of the future price are:  
 

Probability End-of-Period Price Return 
0.1 $25 � 16.70% 
0.2 $28 � 6.70% 
0.4 $30 0 
0.2 $35 + 16.70% 
0.1 $45 50%  

2.2.3 Expected Return 

From the above example, we know we need some statistics to summarise the 
range of possible outcomes. We need the Measures of location describe the most 
likely outcome in a range of events.  
 
The most often used measure of location is the mmean or eexpectation. The mean is 
defined as: 
 

 
1

( ) Pr
N

i i
i

E X X
�

��  (2-3) 

 
Pr is the probability of random events, X is the possible Event outcomes. The 
mean weights each event by its probability, then sums all events.  
 
For XYZ firm, the expected end of period price is: 
 
� �� = 0.1(25)+ 0.2(28)+ 0.4(30)+ 0.2(35)+ 0.1(45) = $31.60E P  

 
The mean (expected) return is the expected price less the current price divided by 
the current price. Alternatively, we can use the previous approach and apply it to 
this case 
 

� �� = 0.1(-16.7%)+ 0.2(-6.70%)+ 0.4(0%)+ 0.2(16.70%)+ 0.1(50%) = 5.30%E R  

 



 � TOPIC 2  RISK AND RETURN  
 

28 

 MEASURING RISK 

It is important for us to be able to quantify or measure risk. If we can measure 
and price risk correctly, then we may observe the following:  

(i) Investors vvalue risky assets; 

(ii) There will be better aallocation of resources in the economy; 

(iii) Investors are better at aallocating their savings to various types of risky 
securities; and 

(iv) Managers better-off aallocating shareholdersÊ (and creditorsÊ) funds among 
scarce capital resources. 

2.3.1 Investment Risk 

Supposed that we invest RM1000 in XYZ firm, we expect to have an end-of-
period wealth of RM1053.  
 
However, you should ask yourself an important question: what is the risk being 
taken?  
 
There is vvariance. 
 
The variance is the statistic most frequently used to measure risk (this is the 
dispersion of the distribution).  
 
Variance is defined as the expectation of the squared differences from the mean: 
 

2 2

2 2

2 2

2 2

Var(X) E[{X E(X)} ] E[(X ) ]
E[X 2X ]
E(X ) 2E(X)
E(X )

�
� �

� �
�

� � � �

� � �

� � �

� �

 

 
Remember to take the probabilities of the events occurring, that is: 
 

  � �2

1

( ) Pr ( ( )
N

i i
i

Var X X E X
�

� ��   (2-4) 

  

2.3 
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Applying this concept to our example of XYZ firm, we will obtain the following: 
 

� � � � � � � �

� � � �
� � � � � � � � � � � �

� � � � � � � � � � � �

� �

�

�

�

�

2 2 2

2 2

2 2 2 2 2

= 0.1 25 - 31.60 + 0.2 2.8 - 31.60 + 0.4 30 - 31.60

+0.2 35 - 31.60 + 0.1 45 - 31.60

= 0.1 6.6 + 0.2 3.6 + 0.4 1.6 + 0.2 3.4 + 0.1 13.4

= 0.1 43.56 + 0.2 12.96 + 0.4 2.56 + 0.2 11.56 + 0.1 179.56

= 28.24

Var P

Var P

Var P

Var P

 

 
This is the variance expressed in RM squared. 
 

 

2.3.2 Standard Deviation 

Variance is one measure of risk. 

 

 
In our previous example, this gives us 

 � � � � 5.31P Var P RM	 � �� �   (2-5) 

If returns distributions are normal, we can use the expected return and standard 
deviation to describe the entire probability distribution.  
 
In this case, the standard deviation is a mmeasure of (downside) risk. 

Investors, though, do not usually think in terms of Ringgit squared. Hence we 
shall be using a standard deviation, which is a square root of the variance. 

1. Why do we need to know the risk and return? 

2. Like anything else in life, the problem of uncertainty exists. Do 
you make use of probability concept to find the most likely 
solution to our problem? 

ACTIVITY 2.1 
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2.3.3 Frequency of Means and Standard Deviation 

If you have a mean and a standard deviation on a monthly basis you can express 
them on an annual basis by multiplying them with 12 and, respectively: 
 
 12Annual Monthly� �� 
  (2-6) 
 
 12Annual Monthly	 	� 
  (2-7) 
  
Examples 

� An average return of 1% per month can be expressed as an average return of 
12% per year;  

� A monthly standard deviation of 6% corresponds to an annual standard 
deviation of 21%. 

 INVESTOR’S BEHAVIOUR AND UTILITY 
FUNCTION 

Underlying the concept of portfolio theory, investors are assumed to be risk 
averse. It is said that investors demand returns to compensate for their risk taking 
activity, of which is known as rrisk premium. Hence, investors assume risk with 
anticipation to obtain returns, of which part of the returns is risk premium. From 
economics point of view, the trade-off between risk and return of investors is 
measured by utility function in Figure 2.2. As shown in Figure 2.2, there are three 
indifference curves of U , U  and U . We can observe that U is more preferred 
than U . Likewise, U is more preferred than U  

2.4 
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Figure 2.2: Utility function  

2.4.1 The Concept of Utility 

A risk averse individual is one who prefers less risk for the same expected return. 
If you give such an investor a choice between RMA for sure, or a risky gamble in 
which the expected payoff is RMA, a risk averse investor will go for the sure 
payoff. 
 
Individuals are generally risk averse when large fractions of their wealth is at 
risk. 
 
This is important because it introduces us to the relationship between an 
individualÊs wealth and utility. 

2.4.2 Why the Knowledge of Utility Function is 
Important? 

Knowledge of the investorÊs utility function enables him/her to choose between 
securities.  
 
In a single measure we have the investorÊs attitudes to risk and return at each 
level of wealth. If the investors do not have knowledge of the utility function, it is 
difficult for them to make decisions between different securities with different 
expected returns and different risks.  
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There are several factors that influence oneÊs utility function. Factors such as: 

(i) Different degrees of unwillingness to bear risk; or  

(ii) How much the investment could affect the investorÊs total wealth.  
 
For example, a potential loss of RM1,000 would probably worry a millionaire less 
than someone with earnings of RM100 per week.  
 
We need to put some structure on the concept of risk aversion. In this way we 
will better understand the dynamics in the investment process. Although 
investors are presumed risk averse, each investor will face different trade-off 
decisions between different risk and expected returns.  
 

 
 
Drawn on a two-dimension where the horizontal axis gives you risk and the 
vertical axis provides you expected return. 
 
When we use quadratic utility functions, we can nicely express our utility 
functions; one example is the following: 

 � � 0.005U E R A	 2= �  (2-8) 
 
Hence, the investor just considers risk and return. In other words, you require a 
higher expected return, the higher the risk of the investment.  
 
Based on equation (2-8), where U is the utility value and A is an index of 
investorÊs risk aversion, then 
 
 
 
 

The iindifference curve represents a set of risk and expected return 
combinations that provide the investor with the same amount of utility. They 
indicate an investorÊs preference for risk and return.

If A > 0, then the investor is risk averse.
If A < 0 the investor is risk-loving. 
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Figure 2.3: Indifference curves for a risk-averse investor 

 
As shown in Figure 2.3, investors are risk-averse. If they are highly risk-averse, 
then their indifference curve will look like Figure 2.4. However, if they are low 
risk-averse investors, then their indifference curve will look like Figure 2.5.  

 
Figure 2.4: Indifference curves for a highly risk-averse investor 
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Figure 2.5: Indifference curves for a low risk-averse investor 

 COVARIANCE AND CORRELATION 

In this section, we will look at the covariance and correlation.  

2.5.1 Covariance 

When we consider a combination of two or more securities, we have to start 
thinking about the covariance, which is a measure of the co-movements between 
the different securities. CCovariance will give you a measure on how returns of 
different securities move in relation to each other. This will become extremely 
important when you consider portfolios of assets. 
 

 

Corr(ABC,XYZ) = 0.61 

Corr(XYZ,KLM) = 0.27 

Figure 2.6: Covariance 
 

2.5 
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As shown in Figure 2.6, we can observe that the top series (ABC) is moving in the 
same direction and similar magnitude as the central series (XYZ). Hence, it is 
found that the correlation between the two series is 0.61. 
 
As for the bottom series (KLM), it does not move in similar manner with XYZ. It 
is found that the correlation between the two series is 0.27. We can say they are 
lowly correlated. 
 
Let us assume we have two variables, X and Y.  
 
Then the covariance between X and Y is given by: 

  Cov(X,Y) = E[{X � E(X)}{Y � E(Y)}]  (2-9) 
  = E[{XY � XE(Y) � E(X)Y + E(X)E(Y)}] 
  = E(XY) � E(X) E(Y) 
 
When X and Y are independent then we find that Cov(X,Y) = 0. 
 
We can state the above (2-8) <<or (2-9)>> in the below manner 
 

  
N

RRRR
Cov

yyxx

xy

� ��
�

]][[
  (2-10) 

where: 

 
 
 
 
 
 

Covxy =  Covariance between x and y 

Rx =  Return of security x 

Ry =  Return of security y 

xR  =  Expected return of security x 

yR  =  Expected return of security y 

N =  Number of observations 
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2.5.2 Relationship between Variance and Covariance 

One important result is the following: 
  
 Var(X + Y) = Var(X) + Var(Y) + 2Cov(X,Y) (2-11) 
 
If X and Y are independent then: 

� Var(X � Y) = Var(X) + Var(Y) 

� Var(aX � bY) = a2Var(X) + b2Var(Y), where a and b are constants. 

2.5.3 Correlation 

There is a need to examine the relationship between two or more financial 
variables. Two useful methods are scatter plots and correlation analysis. A scatter 
plot is a graph that shows the relationship in two dimensions. Example of the 
relationship between long-term money growth and long-term inflation in seven 
industrialised countries. Figure 2.7 shows a fairly strong linear relationship with 
a positive slope. 

 
Figure 2.7: Scatter Plot 

 
Correlation analysis expresses the same relationship using a single number. It 
measures the direction and the extent of linear association. The correlation 
coefficient is a number between -1 and 1. If there is no relationship between the 
two financial series, the correlation coefficient is zero or a very low figure. As the 
strength of the relationship between the two financial series increases so does the 
correlation coefficient. A perfect fit gives a coefficient of 1.0. Thus the higher the 
correlation coefficient, the higher co-movement between the two series. 
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To calculate correlation coefficient, first, we need another measure of linear 
association: covariance. The correlation coefficient is the covariance of two 
variables divided by the product of their sample standard deviation.  
 

 
( , )

xy
x y

Cov X Yr
s s

�  (2-12) 

 
Where 

 

Like covariance, correlation coefficient is a measure of linear association. The 
advantage of being a single number, with no unit of measurement. The only 
limitation that it is not always reliable if nonlinear relationship between two 
variables or outliers exist. 
 
However, bear in mind that correlation does not imply causation. It only 
measures the strength or linear relationship of two variables. 

 MEAN-VARIANCE ANALYSIS 

Putting together what we have learnt from the above on risk and return on 
something known as mmean-variance analysis. As shown in Figure 2.8, we view 
investors as measuring the expected utility of choices among risky assets by 
using the mean and variance of the different combinations of these assets. 
 
For a portfolio, the risk and return are measured by the mean and variance of 
weighted average of the assets held in the portfolio.  

2.6 

xyr  = Coefficient of correlation between x and y. 

xyCov  = Covariance between x and y. 

xs  = Standard deviation of x. 

ys  = Standard deviation of y 
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Figure 2.8: Mean-variance analysis 

 
Investors want to have high returns, but they also want the returns to be as 
certain as possible. In other words, the investor wants to maximise expected 
return and minimise risk. These two objectives must be balanced against each 
other when making the investment decision. Hence the shaded area in Figure 2.8 
shows all possible mean and variance pairs that an investor can attain by holding 
risky assets. 

 
� The underlying concept of risk and return by presenting the possible 

scenarios of ffavourable, ffair and uunfavourable outcomes. 

� About all ttypes of risk faced by investors. 

� On how to measure return. We have introduced rrate of return, Holding 
Period Return (HPR) and eexpected return.  

� Risk of which is measured by vvariance and also sstandard deviation and also 
the conversion of risk from monthly to annual values. 

� The uutility function of investors and reasons why the knowledge of utility 
function is important. 

� CCovariance of different financial series have been discussed, and followed by 
correlation coefficient.  

� Put altogether the concepts into mmean-variance analysis, investors have one 
investment goal of finding the optimal combination of different assets by 
looking. Mean of the securities returns and also their risk. 
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Certain outcomes 
Credit risk 
Currency risk 
Expected return  
Liquidity risk 

Market risk  
Operation risk 
Rate of return 
Systemic risk 
Uncertain outcomes 

 
1. What are the definitions of risk? 
 
2. How many types of risk are there? 
 
3. What is the main idea of portfolio theory?  
 
4. Differentiate investment risk and portfolio risk? 
 
5. In view of the existence of uncertainties, how do we measure return? 
 
6. What are the benefits to investors if they can measure and price risk 

correctly? 
 
7. What is the measure of downside risk? 
 
8. For risk-averse investors, what is their demand for risk-taking activities? 
 

 

End of Period 
Returns Probability Return 

30 0.10  3.00 

40 0.30  12.00 

50 0.40  20.00 

60 0.10  6.00 

70 0.10  7.00 

30 0.10  3.00 
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1. Based on the above, calculate expected return? 

2. Based on the above, calculate the investment risk? 

3. Based on the above, calculate the downside risk (standard deviation)? 

4. What is covariance? If A and B have positive covariance, what does it 
mean? If A and B have negative covariance, what does it mean? 

5. How variance is related to covariance? 

6. How covariance is related to correlation coefficient? 
 

Year Rx Ry 

1 10  17 

2 12  13 

3 16  10 

4 18   8 

7. Based on the above, calculate the covariance between security X and Y? 

8. Based on the above, calculate the correlation coefficient of X and Y? 

 

 


