
RISK & UNCERTAINTY



Definition of Risk

• In the ordinary sense, the risk is the outcome of an action taken or not
taken, in a particular situation which may result in loss or gain. It is
termed as a chance or loss or exposure to danger, arising out of
internal or external factors, that can be minimized through preventive
measures.

• In the financial glossary, the meaning of risk is not much different. It
implies the uncertainty regarding the expected returns on the
investments made i.e. the probability of actual returns may not be
equal to the expected returns. Such a risk may include the probability
of losing the part or whole investment. Although the higher the risk,
the higher is the expectation of returns, because investors are paid off
for the additional risk they take on their investments.

• The major elements of risk are defined as below:
– Systematic Risk: Interest Risk, Inflation Risk, Market Risk, etc.
– Unsystematic Risk: Business Risk and Financial Risk.



Definition of Uncertainty

• the term uncertainty means the absence of certainty or 
something which is not known. It refers to a situation 
where there is multiple alternatives resulting in a specific 
outcome, but the probability of the outcome is not certain. 

• This is because of insufficient information or knowledge 
about the present condition. Hence, it is hard to define or 
predict the future outcome or events.

• Uncertainty cannot be measured in quantitative terms 
through past models. Therefore, probabilities cannot be 
applied to the potential outcomes, because the 
probabilities are unknown.



Key Differences Between Risk and Uncertainty

• The difference between risk and uncertainty can be drawn clearly on the
following grounds:
– The risk is defined as the situation of winning or losing something

worthy. Uncertainty is a condition where there is no knowledge about
the future events.

– Risk can be measured and quantified, through theoretical models.
Conversely, it is not possible to measure uncertainty in quantitative
terms, as the future events are unpredictable.

– The potential outcomes are known in risk, whereas in the case of
uncertainty, the outcomes are unknown.

– Risk can be controlled, if proper measures are taken to control it. On
the other hand, uncertainty is beyond the control of the person or
enterprise, as the future is uncertain.

– Minimization of risk can be done, by taking necessary precautions. As
opposed to the uncertainty that cannot be minimized.

– In risk, probabilities are assigned to a set of circumstances which is not
possible in case of uncertainty.

•



RISK & UNCERTAINTY - The difference 

BASIS FOR COMPARISON RISK UNCERTAINTY

Meaning

The probability of 
winning or losing 
something worthy is 
known as risk.

Uncertainty implies a 
situation where the 
future events are not 
known.

Ascertainment It can be measured It cannot be measured.

Outcome
Chances of outcomes are 
known.

The outcome is 
unknown.

Control Controllable Uncontrollable

Minimization Yes No

Probabilities Assigned Not assigned

Therefore risk can be calculated but uncertainty cannot



Risk examples

• A gambler decides to take all of his winnings from the night and attempt a 
bet of "double or nothing." The gambler's choice is a risk in that he could 
lose all that he won in one bet.

• An employee knows that the time for him to leave work is contractually at 
5 p.m. and leaving early puts his job in jeopardy. However, the man is 
motivated to get home early to let out his sick dog. By leaving early, the 
man is risking getting caught and facing the consequences of breaking the 
rules.

• A driver is approaching a yellow light and must choose to brake in order to 
stop in time for the light to turn red or to accelerate to make it through the 
light before it turns red. If the driver accelerates, he is risking going 
through the light which could result in an accident or a fine.

Choices have to be made under risk



Expected value
Probability

● probability    Likelihood that a given outcome will occur.

Subjective probability is the perception that an outcome will occur.

● expected value    Probability-weighted average of the payoffs 

associated with all possible outcomes.

Expected Value

● payoff    Value associated with a possible outcome.

The expected value measures the central tendency—the payoff or value that we would 
expect on average.

E(X) = Pr1X1 + Pr2X2

E(X) = Pr1X1 + Pr2X2 + . . . + PrnXn

More generally:



Example 
• An oil exploration company design a project  to Sri Lanka. 

Price of an ordinary share of this company is Rs.300. Success 
of the project would increase share price to Rs. 400 while 
failure would reduce the price to Rs. 200. if the probability of 
getting the project success is .25  [1/4] and therefore the 
probability of being a failure is .75   [3/4], expected share 
price is,
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Von Neumann–Morgenstern index
• Von Neumann–Morgenstern utility function, an extension 

of the theory of consumer preferences that incorporates a 
theory of behavior toward risk variance. It was put forth 
by John von Neumann and Oskar Morgenstern in Theory of 
Games and Economic Behavior (1944) and arises from 
the expected utility hypothesis. 

• It shows that when a consumer is faced with a choice of 
items or outcomes subject to various levels of chance, the 
optimal decision will be the one that maximizes the 
expected value of the utility (i.e., satisfaction) derived from 
the choice made. 

• Expected value is the sum of the products of the various 
utilities and their associated probabilities. The consumer is 
expected to be able to rank the items or outcomes in terms 
of preference, but the expected value will be conditioned 
by their probability of occurrence.

https://www.britannica.com/topic/The-Theory-of-Games-and-Economic-Behavior
https://www.britannica.com/topic/The-Theory-of-Games-and-Economic-Behavior
https://www.britannica.com/topic/expected-utility


A key component of these preferences is 
the (Neumann-Morgenstern) utility 
function of the individual – defined over 
consumption/income. This enables us to 
identify the risk attitude of the individual. 



• The von Neumann–Morgenstern utility function can be 
used to explain risk-averse, risk-neutral, and risk-loving 
behavior. 

• For example, a firm might, in one year, undertake a 
project that has particular probabilities for three 
possible payoffs of $10, $20, or $30; those probabilities 
are 20 percent, 50 percent, and 30 percent, 
respectively. Thus, expected payoff from the project 
would be $10(0.2) + $20(0.5) + $30(0.3) = $21. 

• The following year, the firm might again undertake the 
same project, but in this example, the respective 
probabilities for the payoffs change to 25, 40, and 35 
percent. It is easy to verify that the expected payoff is 
still $21.



• Suppose, a person who plans to buy a lottery. If 
he win he will receive Rs. 5000. Probability  of 
wining is .6. if he does not win he will receive Rs. 
10.

• Accordingly the price of the lottery is,
– (.6)(5000) + (.4)(10) = 3000 + 4 = 3004

• Then using appropriate (assumed) utility values 
5000 = 500 utils and 10 = 1 util, the expected 
utility can be calculated.

• .6 (500) + .4 (1) = 300 +.4= 300.4
– Accordingly, E(money value) = 3004
– E(utility) = 300.4



Utility curve

• Using the above data,

• Utility curve,  

Rs. utils

10 1

3000 300.4

5000 500

1 3000 5000

N-M Utility curve

Marginal utility diminishes as income increases



How to evaluate risk outcomes

• This figure shows how one can describe a persons preference 
towards risk. 



PREFERENCES TOWARD RISK

A consumer’s marginal

utility diminishes as income

increases.

10, 6 and 2 



• OE is utility fn. It gives utility levels at each level of income. 

• As income increases from 10000 to 20000 to 30000, utility 
increases from 10 to 16 to 18

• Marginal utility increase by 10, 6 and 2 with the income 
increase by 10000. [keeps diminishing]



• Now suppose, this person earns Rs.15000 
from his current job (point B). He is planning 
to choose a sales job  which is risky but with 
possibility of earning Rs. 30000 (with a utility 
of 16) or a fall in income to Rs. 10000 (utility is 
10 - Point A). 

• The probability of the event occurring is .5

• The risky job must be compared with the 
current {15000 with 13.5 utils [point B]



PREFERENCES TOWARD RISK

In (a), a consumer’s 

marginal utility diminishes 

as income increases.



• To evaluate new job he calculate expected value 
of RESULTING INCOME  but in terms of expected 
utility. 

• Expected utility is the sum of the utilities 
associated with all possible outcomes, weighted 
by the probability of each outcome will occur.

• For this example,

E(u)=1/2(10000)+1/2(30000)

=.5(10)+.5(18) 

=14

New job is preferred because  E(u)current< E(u)new

13.5 <14



• New job is risky, expected utility is high;

• Old job has no risk, guaranteed income

What will be the decision ????

This depends on the person’s willingness to bear 
risk. People differ in their willingness to bear 
risk. They may be, 

 Risk loving 

 Risk averse

 Risk neutral


