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Contents

• Investment decision under risk and uncertainty by using:

(i) Adjusted discount rate, certainty equivalent co-efficient,

sensitivity and scenario analysis

(ii) Standard deviation, co-efficient of variation, probability 

distribution approach 



Learning Objectives

• Understand the concepts of risk and uncertainty

• Analyze the risk under condition of uncertainty using:

Adjusted discount rate, certainty equivalent co-efficient,

sensitivity and scenario analysis

• Measure the risk by using different approaches: Standard

deviation, co-efficient of variation, probability distribution

approach



Concept of Risk and Uncertainty

• Capital investment project should be less risky.

• To evaluate the capital investment project, there should be estimated

future cash flows.

• The future is always uncertain.

• So, one of the basic requirements of capital investment decision making

is to project all cash flows with a reasonable degree of accuracy.

• But cash flows cannot be always forecast with certainty, there is

considerable risk involved in most investment decision.

• Where more of uncertainty, the greater the risk is involved in an

investment decision.

• Therefore, during evaluating capital investment decision, the investor

should take into account the accuracy of estimations and business risk

involved.

• The investor or enterprise should prefer a less risky investment proposal

as compared to a more risky investment proposal.



Concept of Risk and Uncertainty

• Risk is a term with reference to capital budgeting, which explains the

difference between the expectation of return on investment and the actual

realization.

• The variation of actual result and estimation is due to the several factors

as price, sales volume, effectiveness of advertisement, competition, cost

of materials, overheads cost etc.

• All these depend on the national economy, political stability and rate of

inflation etc.

• The variation and irregularity in future cash inflows (or future return on

investment) compared to estimation is called risk.



Concept of Risk and Uncertainty

i. Certainty

• Certainty refers to a situation where the actual return on investment will

be equal to the estimated return

ii. Uncertainty

• The probability of a certain event occurred is unknown

• When the future outcome cannot be predicted with any degree of

confidence from a knowledge of past or existing events, that is known

as uncertainty

iii. Risk

• It occurs where it is known what the future outcome will be, but the

various possible outcomes may be expected with some degree of

confidence from the knowledge of past or existing events

• We shall use the terms risk and uncertainty interchangeably and it will

be referring to the situation of uncertain decision-making



Measure of Risk

• The risk involved in capital budgeting can be measured

(i) Absolute terms – measure in terms of amount

- sensitivity analysis and standard deviation

(ii) Relative terms – measure in terms of percentage

- coefficient of variation



Measure of Risk – Sensitivity Analysis

• Widely accepted measure of risk and uncertainty as it expresses risk

in more precise terms.

• Uses a number of possible outcomes in its evaluation of a project

and in this way it takes care of estimation error.

• Analysis uses a number of estimated cash flows.

• It provides to the decision-maker an insight into the variability of

the outcomes.



Measure of Risk – Scenario Analysis

• Scenario analysis is a process of examining and evaluating possible

events that could take place in the future by considering various

feasible results in outcome.

• Three scenarios:

a) Basic case scenario

b) Worst case scenario

c) Best case scenario



Measure of Risk – Scenario Analysis

• The risk of the project is measured on the basis of the differences or

gaps between NPV of search scenario.

• The scenario analysis provides different cash flows estimates as

possible outcomes associated with the project under the following three

assumptions:

1. The Most Pessimistic (i.e. the Worst)

2. The Most Likely (i.e. the Expected), and

3. The Most Optimistic (i.e. the Best)



Question 1 (Scenario Analysis)



Solution 1 (Scenario Analysis)



Measure of Risk – Standard Deviation

• Under this method, the difference between the possible cash flows that

can occur and their expected value is obtained.

• The degree of risk present in a project is indicated by dispersion of cash

flow.



Question 2 (Standard Deviation)



Solution 2 (Standard Deviation)



Solution 2 (Standard Deviation)



Solution 2 (Standard Deviation)



Measure of Risk – Coefficient of Variation

The higher the coefficient of variation, the project is the riskier.



Coefficient of Variation



Risk Evaluation Approach

• Risk Adjusted Discount Rate Approach

• Certainty-equivalent Approach

• Probability Distribution Approach



Risk Adjusted Discount Rate Approach

RAD rate = Normal Rate or Risk Free Rate + Risk Premium Rate

Normal Rate or Risk Free Rate

This is the rate which will be computed by assuming “no risk”

situation. At this rate future cash inflows will be discounted.

Risk Surplus or Risk Premium Rate

This is the rate which shows the additional return derived by

taking risk over and above the normal rate. The volume of risk

premium will depend upon the volume of risk and uncertainty.

The greater the uncertainties in the future cash inflow, the greater

the risk and hence the greater the premium is required.



Question 3 (Risk Adjusted Discount Rate Approach)



Solution 3 (Risk Adjusted Discount Rate Approach)



Certainty-Equivalent Approach

• Risk-adjusted factor is expressed in terms of a certainty-equivalent

coefficient.

• It represents the relationship between the riskless cash flows and

risky cash flows as below:

The risk free rate is assumed to be constant for all periods. The 

certainty-equivalent coefficient varies inversely with risk and it 

assumes a value between 0 and 1. When greater risk is perceived, a 

lower certainty equivalent coefficient is used and accordingly when 

lower risk is anticipated, a higher certainty equivalent coefficient is 

used



Question 4 (Certainty-Equivalent Approach)



Solution 4 (Certainty-Equivalent Approach)



Probability Distribution Approach

• The uncertainty of happening of an event is termed as “probability”.

• The event may or may not occur.

• The probability estimate indicates one which can be ascertained that the event is going

to occur definitely.

• If the probability estimate is zero, it should be presumed that the event does not occur.

• Under, probability distribution approach, the use of probability theory in analyzing the

risk of long-term investment decisions under two situations:

1. Independent Cash Flows Over Time (Uncorrelated Cash Flow) and

2. Dependent Cash Flows Over Time (Perfectly Correlated Cash Flow)



Probability Distribution Approach

Independent Cash Flows Over Time (Uncorrelated Cash Flow)

• Independent cash flow over time (uncorrelated cash flow) 

refers that the future cash flows are not affected by the cash 

flows in the preceding or following years. 



Probability Distribution Approach

Dependent Cash Flows Over Time (Uncorrelated Cash Flow)

• When cash flows in one period depends upon the cash flows in 

previous period, they are referred to as dependent cash flows

Special note:

If the question is silenced regarding the independent or

dependent cash flows over time then the cash flow of a

given project is to be considered as independent.



Probability Distribution Approach

Analysis through Normal Probability Distribution

Using normal probability distribution, the decision-

maker can have an idea of the probabilities of different 

expected values of NPV 



Question 5 (Probability Distribution Approach)



Question 5 (Probability Distribution Approach)



Solution 5 (Probability Distribution Approach)



Solution 5 (Probability Distribution Approach)



Solution 5 (Probability Distribution Approach)



Solution 5 (Probability Distribution Approach)



Solution 5 (Probability Distribution Approach)



Solution 5 (Probability Distribution Approach)

Z



Solution 5 (Probability Distribution Approach)

Z



Solution 5 (Probability Distribution Approach)

Z



Solution 5 (Probability Distribution Approach)

Z



Solution 5 (Probability Distribution Approach)



Solution 5 (Probability Distribution Approach)
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