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Learning Objectives

▪ Apply CVP analysis under condition of uncertainty



CVP Analysis Under 
Condition of Uncertainty

• The major short comings of cost-volume-profit (CVP) analysis is not adjust for 

risk and uncertainty

• Risk and uncertainty are a part of business decision making

• Future is always  uncertain

• However, it has been found that traditional cost-volume-profit analysis ignores 

risk and uncertainty

• The traditional CVP assumes that price, cost, profit and sales are known with 

certainty

• All price, cost, profit and sales are uncertain for future

• Sales units are more uncertain component in comparison to price and cost 

• Price and cost are within the control of management to some extent



Decision Situation with Reference 
to Risk Analysis
• Certainty

• If the future estimates are certain, they can be forecast precisely with cent percent accuracy

• There will be no risk in such a situation

• This condition is generally known as certainty

• Uncertainty

• 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. 

• Risk

• It occurs where it is not known what the future outcome will be, but where the various 

possible outcomes may be expected with some degrees of confidence from a knowledge of 

past or existing events. 

• Though the meaning of risk and uncertainty seems to be different, these two terms are 

used interchangeably. 



Risk Analysis Techniques Applied 
in CVP Analysis

• Probability Distribution

• Standard Deviation of Random Variables

• Normal Distribution



Probability Distribution
• A manager has to make decision for future. However, future is uncertain.

• Probability plays an important role in decision making.

• A theoretical probability distribution is related to frequently distribution.

• It is generally used to make decision logically. 

• It estimates the future values on the basis of limited information on theoretical 

consideration. 

• Thus the probability distribution is to assign probability to different values. 

• Those different values are the results of the outcome of a random experiment which 

is known as random variable. 

• After assigning the probability to different values, the mean or the expected value of 

random variable is ascertained. The mean or expected value of random variable is 

the sum of the product of the different values of random variable and their respective 

probabilities. Symbolically, it is written as 'µ'. 



Probability Distribution

Step 1 Multiply different estimated values by their respective probabilities.

Step 2 Sum the products of step 1, which is known as expected value.

• Mainly, there are four different factors in cost-volume-profit analysis. 

• They are selling price, variable cost, fixed cost and sales units. 

• All of these four factors are uncertain. 

• However, variable cost, fixed cost and selling price are quite certain than sales units. 

• Hence sales volume in units is treated as random uncertain variable 



Probability Distribution

Sales Units Probability
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Question

A company produces a single product with a sales price of Rs. 50 per unit and variable

cost Rs. 30 per unit. Fixed costs are Rs. 30,000 per annum. The manager expects five

different possible happening in the coming year, which are as follows:

Required : (i) Break-even units

(ii) Expected sales unit (Mean sales units)

(iii) Expected profit



Probability Distribution



Probability Distribution



Standard Deviation

• The mean or expected value of random variable is not sufficient to study the actual

behavior of random variable.

• The dispersion of random variable about its expected value should be measured and

standard deviation provides measures of this dispersion.

• In statistical terms, standard deviation is defined as the square root of the mean of

squared deviation, where deviation is the difference between an outcome and the

expected values of all outcomes.

• Further more, to calculate the value of standard deviation, we provide weight to the

square of each deviation by its probability of occurrence.



Standard Deviation



Standard Deviation

Question

A company plans to introduce a new product P. The company anticipated the demand

for new product along with their probability as under :

The Cost data for the product are :

Selling Price per unit = Rs. 30

Variable Cost per unit = Rs. 20

Fixed Cost for the period = Rs. 50,000

Required : (i) Expected Demand. (ii) Expected Contribution Margin.

(iii) Expected Profit. (iv) Standard Deviation of Demand units.

(v) Standard Deviation of Profit.



Standard Deviation



Standard Deviation



Normal Distribution

• Normal distribution is the most important and frequently used continuous

probability distribution.

• Randomly generated are in bell shaped curve (assumption)

• The normal probability distribution is a smooth, symmetric, continuous, bell

shaped curve as shown below.

• The area under the curve sums to one (100%),

• 50% each side of mean value, where mean value = median value = mode value



Normal Distribution



Normal Distribution



Calculation of Probability



Question

Sales Units Probability
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The sales unit expected by a sales manager of a company for the one of its products are :

The fixed costs are Rs. 6,00,000. The selling price per unit is Rs. 300 and variable cost

per unit is Rs. 200.

Required :

(i) Break-even Sales units (ii) Expected Sales units

(iii) Standard Deviation of expected units (iv) Expected Contribution Margin

(v) Expected Profit (vi) Standard Deviation of Profit

(vii) Probability of at least Break-even (viii) Probability of incurring Losses

(ix)  Probability of making at least Rs. 75,000 profit



Solution



Solution



Solution



Solution

From z table, the probability of sales units lies in between 6,000 units to 6,600 units = 0.2422

 Probability at least break-even sales = 0.50 + 0.2422 = 0.7422 or 74.22%



Solution

From z table, the probability of sales units lies in between 6,000 units to 6,600 units = 0.2422

 Probability of incurring loss = 0.50 - 0.2422 = 0.2578 or 25.78%

(viii) Probability of Incurring Losses



Solution

From z table, the probability of profit lies in between Rs. 0 to Rs. 60,000 = 0.2422

 Probability at least break-even sales = 0.50 + 0.2422 = 0.7422 or 74.22%

 Probability of incurring loss = 0.50 - 0.2422 = 0.2578 or 25.78%

(vii) Probability at least break-even sales

(viii) Probability of incurring losses



Solution

From z table, the probability of profit lies in between Rs. 60,000 to Rs. 75,000 = 0.0636

 Probability of profit at least Rs. 75,000 = 0.50 - 0.0636 = 0.4364 or 43.64%

 Probability of profit lesser than Rs 75,000 = 0.50 + 0.0636 = 0.5636 or 56.36%



Question
A firm introduces new products "X", which required annual fixed cost Rs.

4,00,000. The selling price Rs. 10 per unit and the variable cost Rs. 8 per

unit. The probability distribution for the products "X" are as follows:



Solution
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