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Sensitivity Analysis

Question 1:

Red Ltd. is considering a project with the following Cash flows:

Years Cost of Plant Recurring Cost Savings
0 10,000
1 4,000 12,000
2 5,000 14,000

The cost of capital is 9%. Measure the sensitivity of the project to changes in the levels of plant
value, running cost and savings (considering each factor at a time) such that the NPV becomes zero.
The P.V. factor at 9% are as under:

Year Factor
0 1
1 0.917
2 0.842

Which factor is the most sensitive to affect the acceptability of the project?
(Source: ICAI)
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ANSWER:
P.V. of Cash Flows
Year 1 Running Cost 34,000x0.917 = (X 3,668)
Savings 312,000 x0.917 = 311,004
Year 2 Running Cost 35,000 x 0.842 = (X 4,210)
Savings 314,000 x 0.842 = 311,788
314,914
Year O Less: P.V. of Cash Outflow  ¥10,000 x 1 310,000
NPV T 4,914

Sensitivity Analysis

i. Increase of Plant Value by % 4,914

4,914 x100=49.14%
10,000

ii. Increase of Running Cost by ¥ 4,914
4,914 4,914

= x100=62.38%
3,668+4,210 7,878

iii. Fallin Saving by 4,914
4,914 4,914

= x100=21.56%
11,004 +11,788 22,792

Hence, savings factor is the most sensitive to affect the acceptability of the project as in
comparison of other two factors a slight % change in this fact shall more affect the NPV than
others.

Alternative Solution

P.V. of Cash Flows

Year 1 Running Cost 34,000x0.917 = (¥ 3,668)
Savings 312,000 x0.917 =3 11,004

Year 2 Running Cost 35,000 x 0.842 = (% 4,210)
Savings 314,000 x 0.842 =311,788

214,914

Year O Less: P.V. of Cash Outflow 310,000 x 1 10,000
NPV 34914

Sensitivity Analysis
i. If the initial project cost is varied adversely by say 10%*.

NPV (Revised) (% 4,914 — % 1,000) =X 3,914
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34,914 -33,914
34,914

=20.35%

Change in NPV

ii. If Annual Running Cost is varied by say 10%*.

NPV (Revised) (X 4,914 -3 400 X 0.917 —X 500 X 0.843)
=34,914-3367-3421=34,126
34,914 - 34,126

Change in NPV
34,914

=16.04%

iii. If Saving is varied by say 10%*.

NPV (Revised) (X 4,914 —% 1,200 X 0.917 —X 1,400 X 0.843)

=34,914-%1,100-31,180=% 2,634

34,914 -32,634
34,914

Hence, savings factor is the most sensitive to affect the acceptability of the project.

Change in NPV= =46.40%

* Any percentage of variation other than 10% can also be assumed.
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Question 2:

The Easygoing Company Limited is considering a new project with initial investment, for a product
“Survival”. It is estimated that IRR of the project is 16% having an estimated life of 5 years.

Financial Manager has studied that project with sensitivity analysis and informed that annual fixed
cost sensitivity is 7.8416%, whereas cost of capital (discount rate) sensitivity is 60%.

Other information available are:

Profit Volume Ratio (P/V) is 70%,

Variable cost X 60/- per unit

Annual Cash Flow ¥ 57,500/-

Ignore Depreciation on initial investment and impact of taxation.
Calculate

i. Initial Investment of the Project
ii. Net Present Value of the Project
iii. Annual Fixed Cost

iv. Estimated annual unit of sales
v. Break Even Units

Cumulative Discounting Factor for 5 years

8% 9% 10% 11% 12% 13% 14% 15% 16% 17% 18%
3.993 | 3.890 | 3.791 | 3.696 | 3.605 | 3.517 | 3.433 | 3.352 | 3.274 | 3.199 | 3.127

(Source: ICAI)
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ANSWER:

i. [Initial Investment
IRR = 16% (Given)
At IRR, NPV shall be zero, therefore

Initial Cost of Investment = PVAF (16%,5) x Cash Flow (Annual)
=3.274 xX 57,500
=31,88,255
ii. Net Present Value (NPV)

=60% X =10%

Let Cost of Capital be X, then

Thus NPV of the project

= Annual Cash Flow x PVAF (10%, 5) — Initial Investment
=3 57,500 x 3.791 -3 1,88,255

=%2,17,982.50-% 1,88,255 =3 29,727.50

iii. Annual Fixed Cost

Let change in the Fixed Cost which makes NPV zero is X.
Then, X 29,727.50-3.791X =0
Thus X =% 7,841.60

Let original Fixed Cost be Y then,

Y x 7.8416% =37,841.60
Y =31,00,000
Thus Fixed Cost is equal to ¥ 1,00,000

iv. Estimated Annual Units of Sales

%60

——— =200
100% —70%

Selling Price per unit =

Annual Cash Flow + Fixed Cost
P/V Ratio

=Sales Value

357,500 +%1,00,000

=32,25,000
0.70

Sales in Units = M:LHS units
3200

v. Break Even Units

Fixed Cost ~1,00,000
Contribution Per Unit 140

_ Sanjay Saraf Educational Institute Pvt. Ltd.

=714.285 units




Advanced Financial Management Class Work

Question 3:

Unnat Ltd. is considering investing ¥ 50,00,000 in a new machine. The expected life of
machine is five years and has no scrap value. It is expected that 2,00,000 units will be
produced and sold each year at a selling price of ¥ 30.00 per unit. It is expected that the variable
costs to be ¥ 16.50 per unit and fixed costs to be ¥ 10,00,000 per year. The cost of capital of Unnat
Ltd. is 12% and acceptable level of risk is 20%.

You are required to measure the sensitivity of the project’s net present value to a change in the
following project variables:

a. sale price;
b. salesvolume;
c. variable cost;

d. On further investigation it is found that there is a significant chance that the expected sales
volume of 2,00,000 units per year will not be achieved. The sales manager of Unnat Ltd.
suggests that sales volumes could depend on expected economic states which could be
assigned the following probabilities:

State of Economy Annual Sales (in Units) Prob.
Poor 1,75000 0-30
Normal 2,00,000 0-60
Good 2,25,000 0-10

Calculate expected net present value of the project and give your decision whether company
should accept the project or not.
(Source: ICAI)
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A posi

ANSWER:

Calculation of NPV =-350,00,000 + [2,00,000 (X 30 —% 16.50) — X 10,00,000] PVIAF (12%,5)
=-350,00,000 + [2,00,000 (X 13.50) —¥ 10,00,000] 3.605
=-350,00,000 + [X 27,00,000 - X 10,00,000] 3.605
=-350,00,000 + 3 61,28,500
=311,28,500

Measurement of Sensitivity Analysis

a. Sales Price:
Let the sale price/Unit be S so that the project would break even with 0 NPV.
.. X'50,00,000 = [2,00,000 (S—-X 16.50) —X 10,00,000] PVIAF (12%,5)
% 50,00,000 = [2,00,000S —X 33,00,000 — X 10,00,000] 3.605
% 50,00,000 = [2,00,000S —X 43,00,000] 3.605
%13,86,963 = 2,00,000S —X 43,00,000
% 56,86,963 = 2,00,000S
S =% 28.43 which represents a fall of (30 - 28.43)/30 or 0.0523 or 5.23%

b. Sales volume:
Let V be the sale volume so that the project would break even with 0 NPV.
.. X50,00,000 =[V (X30-%16.50) —X 10,00,000] PVIAF (12%,5)
% 50,00,000 = [V (X 13.50) —X 10,00,000] PVIAF (12%,5)
% 50,00,000 = [X 13.50V —X 10,00,000] 3.605
%13,86,963 =% 13.50V —X 10,00,000
% 23,86,963 =3 13.50V
V =1,76,812 which represents a fall of (2,00,000 - 1,76,812)/2,00,000 or 0.1159 or 11.59%

c. Variable Cost:
Let the variable cost be V so that the project would break even with O NPV.
..X 50,00,000 = [2,00,000(X 30 — V) —% 10,00,000] PVIAF(12%,5)
% 50,00,000 = [X 60,00,000 — 2,00,000 V —X 10,00,000] 3.605
% 50,00,000 = [X 50,00,000 — 2,00,000 V] 3.605
¥ 13,86,963 =% 50,00,000 — 2,00,000 V
336,13,037 =2,00,000V V=%18.07
which represents a fall of (18.07 — 16.50)/16.50 or 0.0951 or 9.51%

d. Expected Net Present Value
(1,75,000 X 0.30) +(2,00,000 X 0.60) + (2,25,000 X 0.10) =1,95,000
NPV =[1,95,000 X ¥ 13.50 - ¥ 10,00,000] 3.605 - 50,00,000 =X 8,85,163

Further NPV in worst and best cases will be as follows:
Worst Case:

[1,75,000 X X 13.50 —X 10,00,000] 3.605 —X 50,00,000 = - X 88,188
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[2,25,000 X ¥ 13.50 —X 10,00,000] 3.605 —X 50,00,000 =X 23,45,188

Best Case:

Thus, there are 30% chances that the rise will be a negative NPV and 70% chances of positive
NPV. Since acceptable level of risk of Unnat Ltd. is 20% and there are 30% chances of
negative NPV hence project should not be accepted.

— Sanjay Saraf Educational Institute Pvt. Ltd.



¥  RlHcznote  Sol” of Q- 3] NR pg-27

Gem‘tﬁu’rm QWMIQMPM—"
NPV - I(Seu.m Pvice- vy x @ - EClx PVAF (2l S)-T
[(30-16-5) x200Q000 - 1000 000) x 3-6048 - 50000040

[13-5 X 200000 - Wwano00o) x 3-604% - S00A0AQ

(1100000 -1000000) X3:604% - SD000A0 5

gl28l€0 - S000000

= 1_!9..8 160




—

0 Sales Price -
— it o s0les. price =30

— = =1034720

s NPV = [cu = 16:5) X200000

{ YOUVA

s G.duﬂme{y affectcd b&} o if (50
S:P = 30~ 10/ af 30 = 2 |

)= 1000000 X3 60MB - S000000
- Bq...G_SZE.Q.;_SO_OGQOG

SO Valie e . o

If @ %5 —aduensely affected by 10l

NPV - [(30- 16:5) x 180000 - 1000000] X 3-604 & - SDOOCOQ

Q= 200000 - 10/ of 200000 = |1ROCOO

= SISUREY - S000000

!

ISHEEY

Vaniable Cost -

& . 14 adveryely affected by 1o,
V-C. €5 + (gsx1a0) - 18:S8

v

2 Py

[(30-1%(8) X 200000 - 1000000) X 3:€04HE — SQ00OO00 _

49 328S7€ - S0000QQ0

-e1ly2y

Calcuwlabhon d% changes In NPV :

Sales price sates Volume variable Co:rt
128160 - (—10_3‘4120') 1128160 - ISHBEY : II?—ﬁlGD [-'Cl'-l'l‘-fl
128160 L2860 “131'60
. i 1 o 2 - B 6-'27‘}&. - TN = 10S-4 L|'°f.,-- v Bl ______ 4 _

- ij-tct s maoye sensihive 4n  Sal R




Advanced Capital Budgeting Decisions Class Work

Question 4:

Suppose you are the financial manager of Hindustan Flour Mills. Hindustan is considering setting up
a new flour mill near Bangalore. Based on Hindustan's previous experience, the project staff of
Hindustan has developed the figures shown in Exhibit 4.1. (Note that the salvage value has been
assumed to be nil and the cost of capital to be 12 percent).

Exhibit 4.1 Cash flow forecast for Hindustan’s Flour Mill Project
(Rs in thousands)

Year 0 Year 1-10
1. Investment (20,000)
2. Sales 18,000
3. Variable costs (66%% of sales) 12,000
4. Fixed costs 1,000
5. Depreciation 2,000

Tax rate=1/3i.e,, 33.33%

You are, however, aware that the underlying variables can vary widely and hence you would like to
explore the effect of such variations on the NPV. So you define the optimistic and pessimistic
estimates for the underlying variables. These are shown in Exhibit 4.2.

Exhibit 4.2 Sensitivity of NPV to Variations in the Value of Key Variables

Range
Pessimistic | Expected | Optimistic
Investment (Rs. in million) 24 20 18
Sales (Rs. in million) 15 18 21
Variable costs as a percent of sales 70 66.66 65
Fixed costs (Rs. in million) 1.3 1.0 0.8

1. Calculate NPV under each scenario.

2. Assuming each scenario to be equally probable, should the project be accepted given that the
firms risk profile does not permit acceptance of projects where probability of shareholders
wealth destruction is greater than 25%.

3. Now suppose we are doing sensitivity analysis i.e., we are varying only one variable at a time.
Please fill up the following table:

Key Variables Range NPV
Pessimistic | Expected | Optimistic | Pessimistic | Expected | Optimistic

Investment 24 20 18 -1.40 2.60 4.60
(Rs. in million)
Sales (Rs. in million) 15 18 21 -1.17 2.60 ??
Variable costs as a 70 66.66 65 ?? 2.60 3.73
percent of sales
Fixed costs 1.3 1.0 0.8 1.47 2.60 ??
(Rs. in million)
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