CHAPTER Z‘J

PROJECT PLANNING AND CAPITAL BUDGETING

BASIC CONCEPTS AND FORMULAE
1. Feasibility Study

Project feasibility is a test by which an investment is evaluated.
2. Types of Feasibilities

(@) Market Feasibility: Demand and price estimates are determined from the market
feasibility study. The market feasibility study for a product already selling in the
market consists of:

Study of economic factors and indicators;

Demand estimation;

Supply estimation;

|dentification of critical success factors; and

Estimation of demand-supply gap, which is as follows:

Demand Surplus:  Minimum = Min demand — Max supply
Likely = Likely demand — Likely supply
Maximum = Max demand — Likely supply

(b)  Technical Feasibility: The commercial side of technical details has to be studied
along with the technical aspects so that commercial viability of the technology can
be evaluated. Project costs along with operating costs are derived from technical
feasibility study.

(c)  Financial Feasibility: Financial feasibility study requires detailed financial analysis
based on certain assumptions, workings and calculations like Projections for prices
and cost, Period of estimation, Financing alternatives, Financial statements and
Computation of ratios such as debt-service coverage ratio (DSCR), net present
value (NPV) or internal rate of return (IRR), Projected balance sheet and cash flow
statement.
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3. Contents of a Project Report
Details about Promoters;
Industry Analysis;
Economic Analysis;
Cost of Project;
Inputs regarding raw material, suppliers, etc;
Technical Analysis;
Financial Analysis;
Social Cost Benefit Analysis;
SWOT Analysis; and
Project Implementation Schedule.
4. Post Completion Audit

Post-completion audit evaluates actual performance with projected performance. It
verifies both revenues and costs.

5. Social Cost Benefit Analysis

Social cost benefits analysis is an approach for evaluation of projects. A technique for
appraising isolated projects from the point of view of society as a whole. It assesses
gains/losses to society as a whole from the acceptance of a particular project.

Estimation of shadow prices forms the core of social cost benefit methodology.
Economic resources have been categorised into goods, services, labour, foreign
exchange, shadow price of investment vis-a-vis consumption, shadow price of future
consumption vis-a-vis present consumption viz. social rate of discount.

6. Capital Budgeting Under Risk and Uncertainty
Risk denotes variability. Measures of variability used for risk:

Range (Rg) =Rn - R

Where,
Ry & range of distribution
Ri & highest value of distribution
Ri & lowest value of distribution

Mean Absolute Deviation (M.A.D) = "%i=1 pi | Ri- R |

2.2
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Where,
pi & prob. with i th possible value
Ri & i th possible value of variable
R & Arithmetic Mean of distribution / variable
| Ri - R | & absolute deviation of i th value from mean.
Standard Deviation (o) = [ Z pi (Ri - R)2 "2
Variance = o2
CV.=a/R
S.V.=2p (Ri-R)?
(Ri-R) =(Ri-R)whenRi<R
=0whenR >R
7. Simulation Analysis

In simulation analysis a large number of scenarios are randomly generated and
results are calculated to compute the risk.

Following are main steps in simulation analysis:

Modelling the project. The model shows the relationship of N.P.V. with
parameters and exogenous variables;

Specify values of parameters and probability distributions of exogenous variables;

Select a value at random from probability distribution of each of the
exogenous variables;

Determine N.P.V. corresponding to the randomly generated value of
exogenous variables and pre-specified parameter variables;

Repeat steps (3) & (4) a large number of times to get a large number of
simulated N.P.V.s; and

Plot frequency distribution of N.P.V.
8. Sensitivity Analysis

Also known as “What if analysis”. It is a useful method to know about the feasibility
of a project in variable quantities, due to the uncertainty of the future. The steps in
the Sensitivity Analysis are as follows:

Set up relationship between the basic underlying factors (quantity sold, unit
Sales Price, life of project etc.) and N.P.V. (some other criterion of merit);

2.3
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Estimate the range of variation and the most likely value of each of the basic
underlying factors; and

Study the effect of N.P.V. of variations in the basic variables (One factor is
valued at a time).

9. Methods of Selection of Projects

(@) Risk Adjusted Discount Rate Method: it means adjusting discount rate to reflect
project risk.

Risk Adjusted Discount Rate for Project 'k' is given by
re=1+n+dg
Where,
i = risk free rate of interest.
n = adjustment for firm's normal risk.
dx = adjustment for different risk of project 'k'".

If the project's risk adjusted discount rate (r) is specified, the project is accepted if
N.P.V. is positive.

N.P.V. =% At/ (14 1)t - |
Where,
A= Annual Cash Flow
| = Initial Investment

(b)  Certainty Equivalent Method: Certainty Equivalent Coefficients transform
expected values of uncertain flows into their Certainty Equivalents.

N.P.V. =31 ai At/ ('I"'I)t -
Value of Certainty Equivalent Coefficient (a:) should lie between 0 and 1.
10. Capital Budgeting Under Capital Rationing

Investment appraisals under capital rationing should be to maximise N.P.V. of the
set of investments selected. Due to disparity in the size of the projects, the objective
cannot be fulfilled by merely choosing projects on the basis of individual N.P.V.
ranking till the budget is exhausted. Combinations approach is adopted in such
decisions, which is as follows:

(@)  Find all combinations of projects, which are feasible given the capital budget
restriction and project interdependencies; and

(b)  Select the feasible combination having highest N.P.V.

2.4

© Thelnstitute of Chartered Accountants of India



Project Planning and Capital Budgeting

11.  Capital Budgeting Under Inflation

Adjustment for inflation is a necessity for capital investment appraisal as inflation
will raise the revenues and costs of the project. The net revenues after adjustment
for inflation shall be equal to net revenues in current terms.

Annual after tax cash inflow of a project is equal to
(R-C-D)(1-T)+D=(R-C)(1-T)+DT
Where,
R = Revenue from project
C = Costs (apart from depreciation) relating to the project
D = Depreciation charges
T =Tax Rate.

Due to inflation investors require the normal rate of interest to be equal to the
actual required rate of return + Rate of inflation.

Where,
Rv=Rr+P
Rn = Required rate of return in nominal terms.
Rr = Required rate of return in real terms.
P = Anticipated inflation rate.

N.P.V. based on consideration of inflation in revenues and costs is given by
(effect of inflation on projected cash flows when discount factor contains
inflation premium)

N.P.V. = 08t [{Ry Eret(1+ir) - Co ret(1+i0)} (1-T) + DeT] / (1+K): - Ig

Where,
ir = Annual inflation rate in revenues for ‘r th * year.
Ci = Costs for year ‘t’ with no inflation.
ir = Annual inflation rate of costs for year ‘r'.
T = Taxrate.
Di = Depreciation charge for year‘t'.
lo = Initial outlay.
K = Cost of capital (with inflation premium).

25
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12. Decision Trees

By drawing a decision tree, the alternations available to an investment decision are
highlighted through a diagram, giving the range of possible outcomes.

The stages set for drawing a decision tree is based on the following rules:

It begins with a dec ision point, also known as decision node, represented by a
rectangle while the outcome point, also known as chance node, denoted by a circle.

Decision alternatives are shown by a straight line starting from the decision
node.

The Decision Tree Diagram is drawn from left to right. Rectangles and circles
have to be next sequentially numbered.

Values and Probabilities for each branch are to be incorporated next.

The expected monetary value (EMV) at the chance node with branches
emanating from a circle is the aggregate of the expected values of the
various branches that emanate from the chance node.

The expected value at a decision node with branches emanating from a
rectangle is the highest amongst the expected values of the various branches
that emanate from the decision node.

13.  Capital Asset Pricing Model Approach to Capital Budgeting

It is based on the presumption that total risk of an investment consists of two
components (1) Systematic risk (2) Unsystematic risk.

To measure systematic risk and unsystematic risk, the regression relationship used is:
Rit=aj+ B Rt — 4t
Where,
Rj = Return on investment j (a project) in period t
Rmt = Return on the market portfolio in period t
a;E = Intercept of the linear regression relationship between Rjt and Rmt
Bj = Slope of the linear regression relationship between Rjt and Rmt

As CAPM is based on the assumption that the error term is 0, therefore, the
expected value and variance of R are:

E (Rp) =aj+ B E(Rm)+0=a+BE (Rm)
Var (Rj) = pyatn + Q2+ 0= B2 S2 + Q2

2.6
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Slope of the regression model is:
B% = Pim Sj Sm [ S’

14.  Estimating the Beta of a Capital Project: Calculation of Project Beta on the
Project’s Market Values One-period return of a project is:

Rit =( Ajt + Vjt = Vi) Vjia

Project Selection

A project z is acceptable when:

[E (Rz) - R¢ ]/ B> E (Rm) — Ry
15.  Replacement Decision

A decision concerning whether an existing asset should be replaced by a newer
version of the same machine or even a different type of machine that does the same
thing as the existing machine.

Steps in Analysis of Replacement Decision
Step I. Net cash outflow (assumed at current time):

a. Book value of old system - market value of old system = operating profit/loss
from sale

b. Operating profit/loss x tax rate = Tax payable/savings from sale

c. Cost of new system - (tax payable/savings from sale + market value of old
system) = Net cash outflow

Step Il. Estimated change in cash flows per year if replacement decision is
implemented

Change in cash flow = ((Change in sales + Change in operating costs)-Change in
depreciation)) (1-tax rate) + Change in depreciation

Step lll. Present value of benefits = Present value of yearly cash flows + Present
value of estimated salvage of new system

Step IV. Present value of costs = Net cash outflow
Step V. Net present value = Present value of benefits - Present value of costs

Step VI. Decision rule: Accept when present value of benefits > Present value of
costs. Reject when the opposite is true.

16. Real Option in Capital Budgeting
An option gives the holder of the option the right, but not the obligation to buy or sell

2.7
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a given amount of underlying asset at a fixed price (strike price or exercise price) at
or before the expiration date of the option.

The following is a list of options that may exist in a capital budgeting project:
Long Call:
Right to invest at some future date, at a certain price
Generally, any flexibility to invest, to enter a business.
Long Put:
Right to sell at some future date at a certain price
Right to abandon at some future date at zero or some certain price
Generally, any flexibility to disinvest, to exit from a business.
Short Call:
Promise to sell if the counterparty wants to buy
Generally, any commitment to disinvest upon the action of another party.
Short Put:
Promise to buy if the counterparty wants to sell
Generally, any commitment to invest upon the action of another party.
17.  The Binomial Model of Option Pricing

It is based upon a simple formulation for the asset price process, in which the asset,
in any time period, can move to one of two possible prices.

D= Number of units of the underlying asset bought = (Cu - Cd)/(Su - Sd
Where,

Cu = Value of the call if the stock price is Su

Cd = Value of the call if the stock price is Sd

Value of the call = Current value of underlying asset * Option Delta - Borrowing
needed to replicate the option

18. The Black-Scholes Model

The Black-Scholes model applies when the limiting distribution is the normal
distribution, and it explicitly assumes that the price process is continuous and that
there are no jumps in asset prices.

Value of call = SN(d1) - Ke= N(d3)

2.8
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Where,
ds =[In (S/K) + (r + s2/2 )]/ sOt
dy =dq - sOt
Value of Option to Switch = PgN{d} — P;N{d2}
ds = [In (Pe/Py) + v2T/2] | VNT
d2=ds - VT

Question 1

What are the issues that need to be considered by an Indian investor and incorporated within
the Net Present Value (NPV) model for the evaluation of foreign investment proposals?

Answer

The issues that need to be considered by an Indian investor and incorporated within the Net
Present Value (NPV) model for the evaluation of foreign investment proposals are the
following:

(1)  Taxes on income associated with foreign projects: The host country levies taxes
(rates differ from country to country) on the income earned in that country by the
Multi National Company (MNC). Major variations that occur regarding taxation of
MNC'’s are as follows:

(i) Many countries rely heavily on indirect taxes such as excise duty; value
added tax and turnover taxes etc.

(i) Definition of taxable income differs from country to country and also some
allowances e.qg. rates allowed for depreciation.

(i)  Some countries allow tax exemption or reduced taxation onincome from
certain “desirable” investment projects in the form of tax holidays, exemption
from import and export duties and extra depreciation on plant and machinery
etc.

(iv) Tax treaties entered into with different countries e.g. doubl e taxation
avoidance agreements.

(v)  Offer of tax havens in the form of low or zero corporate tax rates.

(2)  Political risks: The extreme risks of doing business in overseas countries can be
seizure of property/nationalisation of industry without paying full compensation.
There are other ways of interferences in the operations of foreign subsidiary e.g.
levy of additional taxes on profits or exchange control regulations may block the
flow of funds, restrictions on employment of foreign managerial/technical personnel,

2.9
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restrictions on i mports of raw materials/supplies, regulations requiring majority
ownership vetting within the host country.

NPV model can be us ed to ev aluate therisk of expropriation by considering
probabilities of the occurrence of various events and these estimates may be used
to calculate expected cash flows. The resultant expected net present value may be
subjected to extensive sensitivity analysis.

(3)  Economic risks: The two principal economic risks which influence the success of a
project are exchange rate changes and inflation.

The impact of exchange rate changes and inflation upon incremental revenue and
upon each element of incremental cost needs to be computed.

Question 2

Many companies calculate the internal rate of return of the incremental after-tax cash-flows
from financial leases.

What problems do you think this may give rise to? To what rate should the internal rate of
return be compared? Discuss.

Answer
Main problems faced in using Internal Rate of Return can be enumerated as under:

(1) The IRR method cannot be used to choose between alternative lease bases with
different lives or payment patterns.

(2) If the firms do not pay tax or pay at constant rate, then IRR should be calculated
from the lease cash-flows and compared to after-tax rate of interest. However, if
the firm is in a temporary non-tax paying status, its cost of capital changes over
time, and there is no simple standard of comparison.

(3)  Another problem is that risk is not constant. For the lessee, the payments are fairly
riskless and i nterest rate should reflect this. The salvage value for the asset,
however, is probably much riskier. As such two discount rates are needed. IRR
gives only one rate, and thus, each cash-flow is not implicitly discounted to reflect
its risk.

(4)  Multiple roots rarely occur in capital budgeting since the expected cashflow usually
changes signs once. With leasing, this is not the case often. A lessee will have an
immediate cash inflow, a series of outflows for a number of y ears, and thena n
inflow during the terminal year. With two changes of sign, there may be, in practice
frequently two solutions for the IRR.

2.10
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Question 3
Distinguish between Net Present-value and Internal Rate of Return.
Answer

NPV and IRR: NPV and IRR methods differ in the sense that the results regarding the
choice of anasset under certain circumstances are mutually contradictory under two
methods. IN case of mutually exclusive investment projects, in certain situations, they may
give contradictory results such that if the NPV method finds one proposal acceptable, IRR
favours another. The different rankings given by the NPV and IRR methods could be due to
size disparity problem, time disparity problem and unequal expected lives.

The net present value is expressed in financial values whereas internal rate of return (IRR)
is expressed in percentage terms.

In net present value cash flows are assumed to be re-invested at cost of capital rate. In IRR
re-investment is assumed to be made at IRR rates.

Question 4
Write short note on Certainty Equivalent Approach.
Answer

Certainty Equivalent Approach (CE): This approach recognizes risk in capital budgeting
analysis by adjusting estimated cash flows and employs risk free rate to discount the
adjusted cash-flows. Under this method, the expected cash flows of the project are
converted to equivalent riskless amounts. The greater the risk of an expected cash flow, the
smaller the certainty equivalent values for receipts and longer the CE value for payment.
This approach is superior to the risk adjusted discounted approach as it can measure risk
more accurately.

This is yet another approach for dealing with risk in capital budgeting to reduce the
forecasts of cash flows to some conservative levels. In certainty Equivalent approach we
incorporate risk to adjust the cash flows of a proposal so as to reflect the risk element. The
certainty Equivalent approach adjusts future cash flows rather than discount rates. This
approach explicitly recognizes risk, but the procedure for reducing the forecasts of cash
flows is implicit and likely to be inconsistent from one investment to another.

Question 5

What is the sensitivity analysis in Capital Budgeting?
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Answer

Sensitivity Analysis in Capital Budgeting: Sensitivity analysis is used in Capital
budgeting for more precisely measuring the risk. It helps in assessing information as to how
sensitive are the estimated parameters of the project such as cash flows, discount rate, and
the project life to the estimation errors. Future being always uncertain and estimations are
always subject to error, sensitivity analysis takes care of estimation errors by using a
number of possible outcomes in evaluating a project. The methodology adopted in
sensitivity analysis is to evaluate a project by using a number of estimated cash flows so as
to provide to the decision maker an insight into the variability of outcome. Thus, it is a
technique of risk analysis which studies the responsiveness of a criterion of merit like NPV
or IRR to variation in underlying factors like selling price, quantity sold, returns from an
investment etc.

Sensitivity analysis answers questions like,

(i) What happens to the present value (or some other criterion of merit) if flows are,
say Rs. 50,000 than the expected Rs. 80,0007

(i) What will happen to NPV if the economic life of the p roject is only 3 years rather
than expected 5 years?

Therefore, wherever there is an uncertainty, of whatever type, the sensitivity analysis plays
a crucial role. However, it should not be viewed as the method to remove the risk or
uncertainty, it is only a tool to analyse and measure the risk and uncertainty. In terms of
capital budgeting the possible cash flows are based on three assumptions:

(a)  Cash flows may be worst (pessimistic)

(b)  Cash flows may be most likely.

(c)  Cash flows may be most optimistic.

Sensitivity analysis involves three steps

(1) Identification of all those variables having an influence on the project’'s NPV or IRR.
(2)  Definition of the underlying quantitative relationship among the variables.

(3)  Analysis of the i mpact of the changes in each of the variables on the NPV of the
project.

The decision maker, in sensitivity analysis always asks himself the question — what if?
Question 6

Write short note on Social Cost Benefit analysis.
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Answer

Social Cost Benefit Analysis: It is increasingly realised that commercial evaluation of
projects is not enough to justify commitment of funds to a pr oject especially when the
project belongs to public utility and irrespective of its financial viability it needs to be
implemented in the interest of t he society as a whole. Huge amount of funds are
committed every year to various public projects of all types—industrial, commercial and
those providing basic infrastructure facilities. Analysis of such projects has to be done
with reference to the social costs and benefits since they cannot be expected to yield an
adequate commercial rate of return on the fu nds employed at|east during the short
period. A social rate of return is more important. The actual costs or revenues do not
necessarily reflect the monetary measurement of costs or benefits to the society. This is
because the market price of goods and services are often grossly distorted due to various
artificial restrictions and controls from authorities, hence a different yardstick has to be
adopted for evaluating a particular project of social importance and its costs and benefits
are valued at 'opportunity cost' or shadow prices to judge the real impact of their burden
as costs tothes ociety. Thus, social cost benefit analysis conducts a m onetary
assessment of the total cost and revenues or benefits of a project, paying particular
attention to the social costs and benefits which do not normally feature in conventional
costing.

United Nations Industrial Development Organisation (UNIDO) and Organisation of Economic
Cooperation and Development (OECD) have done much work on Social Cost Benefit
analysis. A great deal of importance is attached to the social desirability of projects like
employment generation potential, value addition, foreign exchange benefit, living standard
improvement etc. UNIDO and OECD approaches need a serious consideration in the
calculation of benefits and costs to the society. This technique has got more relevance in
the developing countries where public capital needs precedence over private capital.

Question 7

Write a brief note on project appraisal under inflationary conditions.
Answer

Project Appraisal under Inflationary Conditions

Project Appraisal normally involves feasibility evaluation from technical, commercial,
economic and financial aspects. It is generally an exercise in measurement and analysis of
cash flows expected to occur over the life of the project. The project cash outflows usually
occur initially and inflows come in the future.

During inflationary conditions, the project cost increases on all heads viz. labour, raw
material, fixed assets such as equipments, plant and machinery, building material,

2.13
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remuneration of technicians and managerial personnel etc. Beside this, inflationary
conditions erode purchasing power of consumers and affect the demand pattern. Thus, not
only cost of production but also the projected statement of profitability and cash flows are
affected by the change in demand pattern. Even financial institutions and banks may revise
their lending rates resulting in escalation in financing cost during inflationary conditions.
Under such circumstances, project appraisal has to be done generally keeping in view the
following guidelines which are usually followed by government agencies, banks and financial
institutions.

(i) It is always advisable to make provisions for cost escalation on all heads of cost,
keeping in view the rate ofi nflation during likely period of delay in project
implementation.

(i)  The various sources of finance should be carefully scruitinised with reference to
probable revision in the rate of interest by the lenders and the revision which could
be effected in the interest bearing securities to be issued. All these factors will push
up the cost of funds for the organization.

(iii)  Adjustments should be made in profitability and cash flow projections to take care
of the inflationary pressures affecting future projections.

(iv) It is also advisable to examine the financial viability of the project at the revised
rates and assess the same with reference to economic justification of the pr oject.
The appropriate measure for this aspect is the ec onomic rate of return for the
project which will equate the present value of capital expenditures to net cash flows
over the life of the projects. The rate of return should be acceptable which also
accommodates the rate of inflation per annum.

(v)  In ani nflationary situation, projects having early payback periods should be
preferred because projects with long payback period are more risky.

Under conditions of inflation, the project cost estimates that are relevant for a future date
will suffer escalation. Inflationary conditions will tend to initiate the measurement of future
cash flows. Either of the following two approaches may be used while appraising projects
under such conditions:

(i)  Adjust each year's cash flows to ani nflation index, recognising selling price
increases and cost increases annually; or

(i) Adjust the "Acceptance Rate' (cut-off) suitably retaining cash flow projections at
current price levels.

An example of approach (ii) above can be as follows:

Normal Acceptance Rate : 15.0%

2.14
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Expected Annual Inflation : 5.0%
Adjusted Discount Rate ; 15.0 x 1.05 or 15.75%

It must be noted that measurement of inflation has no standard approach nor is
easy. This makes the job of appraisal a difficult one under such conditions.

Question 8
What is Capital rationing?
Answer

Capital Rationing: When there is a scarcity of funds, capital rationing is resorted to. Capital
rationing means the utilization of existing funds in most profitable manner by selecting the
acceptable projects in the descending order or ranking with limited available funds. The firm
must be able to maximize the profits by combining the most profitable proposals. Capital
rationing may arise due to (i) external factors such as high borrowing rate or non-availability
of loan funds due to constraints of Debt-Equity Ratio; and (ii) Internal Constraints Imposed
by management. Project should be accepted as a whole or rejected. It cannot be accepted
and executed in piecemeal.

IRR or NPV are the best basis of evaluation even under Capital Rationing situations. The
objective is to select those projects which have maximum and positive NPV. Preference
should be given to interdependent projects. Projects are to be ranked in the order of NPV.
Where there is multi-period Capital Rationing, Linear Programming Technique should be
used to maximize NPV. In times of Capital Rationing, the investment policy of the company
may not be the optimal one.

In nutshell Capital Rationing leads to:
(i) Allocation of limited resources among ranked acceptable investments.
(i) This function enables management to select the most profitable investment first.

(iii) It helps a company use limited resources to the best advantage by investing only in
the projects that offer the highest return.

(iv)  Either the internal rate of return method or the net present value method may be
used in ranking investments.

Question 9

Comment briefly on the social cost benefit analysis in relation to evaluation of an Industrial
project.

2.15
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Answer
Social Cost-Benefit Analysis of Industrial Projects

This refers to the moral responsibility of both PSU and private sector enterprises to
undertake socially desirable projects — that is, the social contribution aspect needs to be
kept in view.

Industrial capital investment projects are normally subjected to rigorous feasibility analysis
and cost benefit study from the point of view of the investors. Such projects, especially large
ones often have a ripple effect on other sections of society, local environment, use of scarce
national resources etc. Conventional cost-benefit analysis ignores or does not take into
account or ignores the societal effect of such projects. Social Cost Benefit (SCB) is
recommended and resorted to in such cases to bring under the scanner the social costs and
benefits.

SCB sometimes changes the very outlook of a project as it brings elements of study which
are unconventional yet very relevant. In a study of a famous transportation project in the UK
from a normal commercial angle, the project was to run an annual deficit of more than 2
million pounds. The evaluation was adjusted for a realistic fare structure which the users
placed on the services provided which changed the picture completely and the project got
justified. Large public sector/service projects especially in under-developed countries which
would get rejected on simple commercial considerations will find justification if the social
costs and benefits are considered.

SCB is also important for private corporations who have a moral responsibility to undertake
socially desirable projects, use scarce natural resources in the best interests of society,
generate employment and revenues to the national exchequer.

Indicators of the social contribution include
(@)  Employment potential criterion;

(b)

(¢)  Value added per unit of capital;
(d)

Question 10

Capital output ratio — that is the output per unit of capital;

Foreign exchange benefit ratio.

(@) Company X is forced to choose between two machines A and B. The two machines
are designed differently, but have identical capacity and do exactly the same job.
Machine A costs Rs. 1,50,000 and will last for 3 years. It costs Rs. 40,000 per year to
run. Machine B is an ‘economy’ model costing only Rs. 1,00,000, but will last only for
2 years, and costs Rs. 60,000 per year to run. These are real cash flows. The costs
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are forecasted in rupees of constant purchasing power. Ignore tax. Opportunity cost
of capital is 10 per cent. Which machine company X should buy?

(b)  Company Y is operating an elderly machine that is expected to produce a net cash
inflow of Rs. 40,000 in the coming year and Rs. 40,000 next year. Current salvage
value is Rs. 80,000 and next year's value is Rs. 70,000. The machine can be
replaced now with a new machine, which costs Rs. 1,50,000, but is much more
efficient and will provide a cash inflow of Rs. 80,000 a year for 3 years. Company Y
wants to know whether it should replace the equipment now or wait a year with the
clear understanding that the new machine is the best of the available alternatives and
that it in turn be replaced at the optimal point. Ignore tax. Take opportunity cost of
capital as 10 per cent. Advise with reasons.

Answer

(a)  Statement showing the evaluation of two machines

Machines A B
Purchase cost (Rs.): (i) 1,50,000 1,00,000
Life of machines (years) 3 2
Running cost of machine per year (Rs.): (ii) 40,000 60,000
Cumulative present value factor for 1-3 years @ 10% (iii) 2,486 -
Cumulative present value factor for 1-2 years @ 10% (iv) - 1.735
Present value of running cost of machines (Rs.): (v) 99,440  1,04,100
[(i)) ~ (i) [(i) = ()]
Cash outflow of machines (Rs.): (vi) = (i) + (v) 2,49,440  2,04,100
Equivalent present value of annual cash outflow 1,00,338  1,17,637

[(v) . (i) [(vi) , ()]

Decision: Company X should buy machine A since its equivalent cash outflow is less
than machine B.

(b)  Statement showing present value of cash inflow of new machine when it
replaces elderly machine now

Rs.
Cash inflow of a new machine per year 80,000
Cumulative present value for 1-3 years @ 10% 2.486
Present value of cash inflow for 3 years (Rs. 80,000 ~ 2.486) 1,98,880

2.17

© Thelnstitute of Chartered Accountants of India



Strategic Financial Management

Rs.
Less: Cash outflow
Purchase cost of new machine 1,50,000
Less: Salvage value of old machine 80,000 _70,000
N.P.V. of cash inflow for 3 years 1,28,880
Equivalent annual net present value of cash
Inflow of new machine §WQ
g 2486 ¢ 51,842

Statement showing present value of cash inflow of new machine when it replaces
elderly machine next year

Rs.
Cash inflow of a new machine per year 80,000
Cumulative present value for 1-3 years @ 10% 2.486
Present value of cash inflow for 3 years (Rs. 80,000 ~ 2.486) 1,98,880
Rs.
Less: Cash outflow
Purchase cost of new machine 1,50,000
Less: Salvage value of old machine 70,000 _80,000
N.P.V. of cash inflow for 3 years 1,18,880
Equivalent annual net present value of cash Inflow éwg
g 2486 ¢ 47,820

Advise: Since the equivalent annual cash inflow of new machine now and next year is
more than cash inflow (Rs. 40,000) of an elderly machine the company Y is advised to
replace the elderly machine now.

Company Y need not wait for the next year to replace the elderly machine since the
equivalent annual cash inflow now is more than the next year’s cash inflow.

Question 11

A private university with a current enrolment of 12,000 students is reviewing cost and
revenue data for the past academic year. Student tuition is Rs. 3,600 a year. Tuition
normally coves 75 per cent of university expenditures. The remaining 25 per cent comes
from endowments and contributions. During the last academic year fixed costs amounted to
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Rs. 300 lakhs. The rest of the costs varied with student enrolment. Cost have been rising
more rapidly than tuition or contributions, and the university just broke even last year. A
tuition increase is being contemplated. The budget committee thinks endowment revenues
and contributions will remain constant at last years’ level for the next several years.

The fixed costs are expected to increase by Rs. 30 lakhs and the variable costs are expected
to increase by 10 per cent. The president of the university tells the budget committee that he
expects a new grant of Rs. 50 lakhs in addition to the normal contributions for each of the next
5 years from a large corporation owned by an alumnus of the university. The university has
been postponing a number of major capital improvements and building projects.

Required:

(1) If the grant is received and tuition is raised to Rs. 4,200, how much money would the
university have available in the first year for capital improvements and building with
student enrolment of 11,200 and the expected cost increases?

(i) If the grant is received and costs increases as predicted for the coming year, what
tuition should the university charge to break-even with its current enrolment of 12,000
students after providing Rs. 40.40 lakhs for capital improvements?

Answer

Past academic year

(Rs. in lakhs)
Student’s tuition @ Rs. 3,600 ~ 12,000 students — (75%) 432
Endowment and contribution — (25%) 144>
Total cost 576*
By nro . 100, ., _ 0
¢ " 25% of total costi.e.—— "~ 432 =Rs. 576 lakhs =
e 75 0
Less: fixed cost 300
Variable cost 276
Hence variable cost per student = M: s.2,300

12,000 students

*Out of fixed cost of Rs. 300 lakhs, endowment and contribution is of Rs. 144 lakhs.

Statement showing the money which would be available to the university in first year
for capital improvements and building

(Rs. in lakhs)
(i) Tuition fee Rs. 4,200 ~ 11,200 students 470.40
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Add: Endowment and contribution 144.00

Grant 50.00 194.00
664.40

Less: Variable cost — Rs. 2,300 © 1.10 © 11,200 students 283.36

Fixed cost — Rs. 300 lakhs + Rs. 30 lakhs 330.00 613.36

Balance for capital improvements 51.04

Statement showing the tuition fee which university should charge to break-even

(i) Variable cost — Rs. 2,300 © 1.10 ~ 12,000 students 303.60
Add: Fixed cost Rs. 300 lakhs + Rs. 30 lakhs 330.00
Capital improvements 40.40
Total cost 674.00
Less: Endowment, contribution and grants 194.00
Balance from tuitions 480.00

Hence, tuition fee which university should charge from each student.

= _Rs. 480lakhs =Rs.4,000 per student.
12,000 students
Question 12
Big Oil is wondering whether to drill for oil in Westchester Country. The prospectus is as
follows:
Depth of Well Total Cost Millions of ~ Cumulative Probability PV of Qil (If found)
Feet Dollars of Finding Oil Millions of Dollars
2,000 4 0.5 10
4,000 5 0.6 9
6,000 6 0.7 8

Draw a decision tree showing the successive drilling decisions to be made by Big Oil. How
deep should it be prepared to drill?

Answer

The given data is easily represented by the following decision tree diagram:
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There are three decision points in the tree indicated by D4, D, and Ds.

Using rolling back technique, we shall take the decision at decision point Ds first and then
use it to arrive decision at a decisions point D, and then use it to arrive decision at a
decision point D1.

Statement showing the evaluation of decision at Decision Point D3

Decision Event Probability ~ P.V. of Oil (if found) Expected P.V. of Qil
(Millions of dollars)  (if found) (Millions of

dollars)
1. Drill upto Finding 0.25 +2 0.50
Qil
6,000 feet  Dry 0.75 -6 -4.50
(Refer to working note) -
-4.00
2. Do not drill -5.00

Since the Expected P.V. of Qil (if found) on drilling upto 6,000 feet — 4 millions of dollars is
greater than the cost of not drilling — 5 millions of dollars. Therefore, Big Qil should drill upto
6,000 feet.
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Statement showing the evaluation of decision at Decision Point D

Decision Event Probability  P.V. of Oil (if found) Expected P.V. of Ol
(Millions of dollars)  (if found) (Millions of

dollars)
1. Drill upto Finding 0.2 4 0.8
Qil
4,000 feet  Dry 0.8 -4 -3.2
(Refer to working note) -
-2.4

2. Do not drill -

Since the Expected P.V. of Qil (if found) on drilling upto 4,000 feet — 2.4 millions of dollars is
greater than the cost of not drilling — 4 millions of dollars. Therefore, Big Qil should drill upto
4,000 feet.

Statement showing the evaluation of decision at Decision Point D,

Decision Event Probability P.V. of Oil (if found) Expected P.V. of Oil
(Millions of dollars)  (if found) (Millions of
dollars)
1. Drill upto Finding Qil 0.5 6 3.0
2,000 feet  Dry 0.5 -24 -1.2
(Refer to working note) -
1.8
2. Do not drill NIL

Since the Expected P.V. of Qil (if found) on drilling upto 2,000 feet is 1.8 millions of dollars
(positive), Big Qil should drill upto 2,000 feet.

Working Notes:

Let x be the event of not finding oil at 2,000 feets and y be the event of not finding oil at
4,000 feet and z be the event of not finding oil at 6,000 feets.

We know, that,
P(xCy)=P(x)" P(y/x)
Where, P(x C y) is the joint probability of not fiding oil at 2,000 feets and 4,000 feets, P(x) is

the probability of not finding oil at 2,000 feets and P(y/x) is the probability of not fiding oil at
4,000 feets, if the event x has already occurred.
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P(xCy) =1-Cumulative probability of finding oil at 4,000 feet

=1-0.6=0.4
P(x) =1 — Probability of finding oil at 2,000 feets

=1-05=05
Hence, P(ylx) = " XG¥) _04 44

P (x) 05

Therefore, probability of finding oil between 2,000 feets to 4,000 feets = 1 — 0.8 = 0.2 we
know that
PxCyC2 =P ()" p(yx) " p(zxCy)

Where P (x C y C z) is the joint probability of not finding oil at 2,000 feets, 4,000 feets and
6,000 feets, P(x) and P(y/x) are as explained earlier and P(z/x C y) is the probability of not
finding oil at 6,000 feets if the event x and y has already occurred.

PxCyCz =1 - Cumulative probability of finding oil at 6,000 feets
=1-0.7=03
_PxGyCz)_ 03 _03 075

P(z/x Cy) P(X) P(yx) 05 08 04

Therefore, probability of finding oil between 4,000 feets to 6,000 feets =1 -0.75=0.25
Question 13

Ze-Te Fashions is a high-fashion women’'s garments manufacturer. It is planning to
introduce a new fashion garment in the market in the forthcoming Diwali season. Four
metres of cloth (material) are required to layout the dress pattern. After cutting, some
material remains that can be sold as a cut-piece. The left-over material can also be used to
manufacture a matching cap and handbag.

Ze-Te expects to sell 2,500 dresses, if matching caps and handbags are not provided and
20% more, if matching caps and handbags are made available. The market research
indicates that the cap and/or handbag cannot be sold independently, but only as
accessories with the dress.

The following combination of sales is expected:

Complete sets of dress, can and handbag 68%
Dress and Cap only 12%
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Dress and handbag only 09%
Dress only 11%
100%

The material used in the dress costs Rs. 60 per metre. The cost of cutting the dress, if the
cap and handbag are not manufactured, is estimated at Rs. 20 a dress and the resulting
remnants can be sold for Rs. 5 for each dress cut out.

If the cap and handbag are to be manufactured, it requires a more delicate and skillful
cutting and hence cutting cost will increase by Rs. 8 per dress.

The selling prices and the other costs to complete the three items, once they are cut, are as

follows:
Selling price per unit Other costs per unit
Rs. Rs.
Dress 400.00 48.00
Cap 29.00 6.50
Handbag 18.00 3.00

Other costs per unit exclude the cost of material and cutting.
You are required to prepare a statement showing:

(@)  Should the company go in for caps and handbags along with dresses? Substantiate
your answer.

(b)  What are the non-quantitative factors that could influence the company’s decision to
manufacture caps and handbags that match the dress?

Answer
(a)  Statement showing profitability of Ze-Te Fashions

If matching caps and  If matching caps and

handbags are not handbags are
provided with dresses provided with dresses
Expected Sales/Forecasted Sales 2,500 3,000
(pieces)
Rs. Rs.
Sales revenue: (A) 10,00,000 13,11,180
(2,500 dresses ~ Rs. (Refer to working note
400) 2)
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Costs
Materials (i) 5,87,500 7,18,350
(Refer to working note 3)
Cutting (ii) 50,000 81,360
(2,500 dresses ~ Rs. (Refer to working note
20) 4)
Others (iii) 1,20,000 1,66,530
(2,500 dresses ~ Rs. (Refer to working note
48) 5)
Total costs : (B) = [(i) + (ii) + (iii)] 7,57,500 9,66,240
Operating profit : (A) — (B) 2,42,500 3,44,940

Since, the company can earn an additional profit of Rs. 1,02,440 (Rs. 3,44,940 - Rs.
2,42,500) if matching caps and handbags are provided along with dresses. Therefore,
the company should go for manufacturing matching caps and handbags and provide
them along with dresses.

Working Notes:

1. Expected sales in forthcoming season, if caps and handbags are provided with
dresses:
Complete sets of dress, cap and (68% of 3,000) 2,040 dresses
handbag
Dress and cap only (12% of 3,000) 360 dresses
Dress and handbag only (9% of 3,000) 270 dresses
Dress only (11% of 3,000) 330 dresses

3,000 dresses

2. Sales revenue of expected sales, if caps and handbags are provided with dresses.

Rs.

Complete set of dress, cap and handbag (2,040 dresses ~ Rs. 447) 9,11,880
Dress and cap only (360 dresses ~ Rs. 429) 1,54,440
Dress and handbag only (270 dresses ~ Rs. 418) 1,12,860
Dress only (330 dresses ~ Rs. 400) 1,32,000
13,11,180
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3. Material
Rs.
For 2,500 dresses (4 metres © Rs. 60 per metre — Rs. 5) for 3,000 5,87,500
dresses
2,670 dresses (4 metres = Rs. 60 per metre) + 330 dresses (4 metres ~
Rs. 60 per metre - Rs. 5) 7.18.350
4, Cutting costs for 3,000 dresses
Rs.
(2,670 dresses ~ Rs. 28 + 330 dresses ~ Rs. 20) 81,360
5. Other costs for 3,000 dresses
Rs.
Complete set of dress, cap and handbag (2,040 dresses ~ Rs. 57.50) 1,17,300
Dress and cap only (360 dresses ~ Rs. 54.50) 19,620
Dress and handbag only (270 dresses ~ Rs. 51) 13,770
Dress only (330 dresses ~ Rs. 48) _15,840
1,66.,530

(b)  Non-quantitative factors that could influence the company’s decision to manufacture
caps and handbags that match the dress are:

1. Reliability of various estimates of costs, sales and prices.
2. Proper consideration of quality in terms of design, colour and durability.

3. Timing of production and distribution of four combination i.e. complete set of
dress, dress and cap, dress and handbags and dress only has been planned
suitably in advance.

4. Effect on the production, sale of other product lines of Ze-Te Fashions has to
be examined.

Question 14

XYZ Ltd., an infrastructure company is evaluating a proposal to build, operate and transfer a
section of 35 kms. of road at a project cost of Rs. 200 crores to be financed as follows:

Equity Shares Capital Rs. 50 crores, loans at the rate of interest of 15% p.a. from financial
institutions Rs. 150 crores. The Project after completion will be opened to traffic and a toll
will be collected for a period of 15 years from the vehicles using the road. The company is
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also required to maintain the road during the above 15 years and after the completion of
that period, it will be handed over to the Highway authorities at zero value. It is estimated
that the toll revenue will be Rs. 50 crores per annum and the annual toll collection expenses
including maintenance of the roads will amount to 5% of the project cost. The company
considers to write off the total cost of the project in 15 years on a straight line basis. For
Corporate Income-tax purposes the company is allowed to take depreciation @ 10% on
WDV basis. The financial institutions are agreeable for the repayment of the loan in 15
equal annual instalments — consisting of principal and interest.

Calculate Project IRR and Equity IRR. Ignore Corporate taxation.
Explain the difference in Project IRR and Equity IRR
Answer
Computation of Project IRR
Project IRR is computed by using the following equation:
Where,

COy = Cash outflow at time zero

CFi = Net cash inflow at different points of time

N = Life of the project and

R = Rate of discount (IRR)
Now,

COo = Rs. 200 crores

CFi = Rs. 40 crores p.a. for 15 years

(Refer to working note (i))
Therefore,

Rs. 40 crores

Rs.200 crore =
(1 + r.)15

The value of IRR of the project:

1. An approximation of IRR is made onthe basis of cash flow data. A rough
approximation may be made with reference to the payback period. The payback
£Rs.200 crores ¢

period in the given case is 5 years i.e. ¢———————=. From the PVAF table the
¢ Rs.40crores ¢

closest figures are given in rate 18% (5.092) and the rate 19% (4.876). This means
the IRR of the project is expected to be between 18% and 19%.
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2. The estimate of IRR cash inflow of the project for both these rates is as follows:

At 18% = Rs. 40 crores © PVAF (18%, 15 years)
= Rs. 40 crores ~ 5.092
= Rs. 203.68

At 19% = Rs. 40 crores © PVAF (19%, 15 years)

= Rs. 40 crores ~ 4.876
=Rs. 195.04

3. The exact IRR by interpolating between 18% and 19% is worked out as follows:

Rs.203.68 crores - Rs. 200 crores

IRR =18% +

Rs.203.68 crores - Rs.195.04 crores

- 18% + Rs.3.68 crores - 1%
Rs.8.64 crores
=18% + 0.426%
=18.43%
Therefore, the IRR of the project is 18.43%.
Working Notes:

(i) Net cash inflow of the project

Cash inflow
Toll revenue
Cash outflow

Toll collection expenses including maintenance of
the roads

(5% of Rs. 200 crores)
Net cash inflow

<10

Rs.
50 crores p.a. for 15 years
Rs.
10 crores p.a. for 15 years

40 crores p.a. for 15 years

Note: Since corporate taxes is not payable. The impact of depreciation need not be

considered.

Computation of Equity IRR

Equity IRR is computed by using the following equation:

Cashinflow available for equity shareholders

Cash inflow at zero date from equity shareholders =

(1+1)n
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Where,
r = Equity IRR
n = Life of the project
Here, Cash inflow at zero date from equity shareholders = Rs. 50 crores
Cash inflow for equity shareholders = Rs. 14.35 crores p.a.
(Refer to working note)
Therefore:

Rs.14.35 crores

Rs. 50 crores =
(1+r)15

The value of equity IRR of the project is calculated as follows:

An approximation of IR R is made on the basis of cash flow data. A rough
approximation may be made with reference to the payable period. The payback period
2 Rs.50crores ¢

in the given case is 3.484¢—————=. From the PVAF table at 28% the
e Rs.14.35 crores g

cumulative discount factor for 1 -15 years is 3.484. Therefore, the equity IRR of project
is 28%.

(i) Equated annual instalment (i.e. principal + interest) of loan from financial institution:

Amount of loan from financial institution Rs. 150 crores
Rate of interest 15% p.a.

No. of years 15

Cumulative discount factor for 1-15 years 5.847

Hence, equated yearly instalment will be Rs. 150 crores/5.847 i.e. Rs. 25.65 crores.
(i) Cash inflow available for equity shareholders

Net cash inflow of the project Rs. 40.00 crores

[Refer to working note (i)]

Equated yearly instalment of the project Rs. 25.65 crores

[Refer to working note (ii)]

Cash inflow available for equity shareholders Rs. 14.35 crores
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Difference in Project IRR and Equity IRR:

The project IRR is 18.4% whereas Equity IRR is 28%. This is attributed to the fact that
XYZ Ltd. is earning 18.4% on the loan from financial institution but paying only 15%.
The difference between the return and cost of funds from financial institution has
enhanced equity IRR. The 3.4% (18.4% - 15%) earnings on Rs. 150 crores goes to
equity shareholders who have invested Rs. 50 crore i.e.

3,495~ RS190CTOTES _ 4 501 is addedto the project IRR which gives equity IRR of 26%.

Rs.50 crores
Question 15

DD amusement Park charges Rs. 4 each for all rides in the park. Variable costs amount to
Re. 0.80 per ride and fixed costs are Rs. 32,00,000. Last year's net income was Rs.
6,40,000 on sales of Rs. 48,00,000. Rising costs have cut sharply into net income for DD for
the last 2 years. This year management again expects a cost increase of 25 per cent in
variable costs and 10 per cent in fixed costs. To help offset these increases, the
management is considering raising the price of a ride to Rs. 5.

Required:
(1)  How many rides did DD sell last year?

(2)  If the price increase is not implemented, what s the expected net income for this year
assuming the same volume of activity?

(3)  Compute the price in difference point for the new ride price.
(4)  Compute the Break-even point for this year using the old price and the new price.

(5)  Should management raise the price of a ride, if the price increase will reduce ride
volume 10 per cent from the last years' level? In that situation, what will be the
expected net income?

Answer

(1)  Rides which DD Amusement Park sell last year

Total Sales of rides last year
Charges per ride last year

_ Rs.48,00,000
Rs.4
= Rs. 12,00,000 rides

(No.of rides DD sell last year =
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(2)  Expected net income for this year if price increase is not implemented

(Assuming the same volume of activity)

Rs.
Charges per ride 4
Less: Expected Variable cost per ride (Refer to working note 1) 1
Contribution per ride: (A) 3
No. of rides : (B) 12,00,000
Total expected contribution for all rides: (C) = (A) ~ (B) 36,00,000
Less: Expected fixed costs (Refer to working note (ii)) 35,20,000
Expected net income 80,000

(3)  Price indifference point for the new ride price

Price indifference point is a point at which the expected profits remains the same
irrespective of sales price and costs.

Rs.
New ride price 5.00
Less: Variable cost 1.00
Contribution per ride 4.00
Fixed costs of this year: (A) 35,20,000
Net income of last year: (B 6,40,000
Contribution required: (A) + (B) 41,60,000
Price - indfference point = w =10,40,000rides
Rs.4
(4)  Break even point for this year using the old price and the new price
Break evenpoint = Elxe_d costs -
Contribuiton per ride
Atold price = Rs.35,20,000
Rs.4-Re.1
=11,73,334 rides
. Rs. 35,20,000
Atnewprice =—————
Rs.5-Re.1

= 8,80,000 rides
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(5)  Expected net income if the price increase will reduce ride volume by 10% from
the last year’s levels.

Rs.
Charges per ride 5.00
Less: Variable cost 1.00
Contribution per ride: (A) 4.00
No. of rides (12,00,000 - 1,20,000): (B) 10,80,000
Total contribution for all rides : (A) ~ (B) 43,20,000
Less: Fixed costs 35,20,000
Expected net income 8,00,000

Justification:

Since the increase in price of a ride will increase the net income by Rs. 1,60,000 (Rs.
8,00,000 - Rs. 6,40,000) the management should raise the price of a ride.

(i) Expected variable cost this year
Variable cost last year Re. 0.80 per ride
Add: Expected increase this year (25% of Re. 0.80) Re. 0.020 per ride
Expected variable cost this year 1.00 per ride
(i) Expected fixed costs this year
Rs.
Fixed costs last year 32,00,000
Add: Expected increase this year (10% of Rs. 3,20,000
32,00,000)
Expected fixed costs this year 35,20,000
Question 16

The total market value of the equity share of O.R.E. Company is Rs. 60,00,000 and the total
value of the debt is Rs. 40,00,000. The treasurer estimate that the beta of the stock is
currently 1.5 and that the expected risk premium on the market is 10 per cent. The treasury
bill rate is 8 per cent.

Required:
(1)  What is the beta of the Company’s existing portfolio of assets?

(2)  Estimate the Company’s Cost of capital and the discount rate for an expansion of the
company’s present business.
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Answer

Ve LY
(1) bcompany assets_bequity V_o Bdebt W

If company’s debt capital is riskless than above relationship become:

Here bequity =1.5D g0t :bequity z—i
Dgent = 0
Note: Since bgent is not given it is assumed that company debt capital is virtually
riskless.

Ve = Rs. 60 lakhs.

Vb = Rs. 40 lakhs.

Vo = Rs. 100 lakhs.

B company @SSELS =1.5" —sss.'%%lzkkhhss

=0.9

(2)  Company’s cost of capital = bg ba = Risk premium
Where bg = Risk free rate of return
ba = Beta of company assets
Therefore, company’s cost of capital =8% + 0.9~ 10 = 17%

In case of expansion of the company’s present business, the same rate of return
i.e. 17% will be used. However, in case of diversification into new business the risk
profile of new business is likely to be different. Therefore, different discount factor
has to be worked out for such business.

Question 17

X Ltd. an existing profit-making company, is planning to introduce a new product with a
projected life of 8 years. Initial equipment cost will be Rs. 120 lakhs and additional
equipment costing Rs. 10 lakhs will be needed at the beginning of third year. At the end of
the 8 years, the original equipment will have resale value equivalent to the cost of removal,
but the additional equipment would be sold for Rs. 1 lakhs. Working Capital of Rs. 15 lakhs
will be needed. The 100% capacity of the plant is of 4,00,000 units per annum, but the
production and sales-volume expected are as under:
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Year Capacity in percentage
1 20
2 30
3-5 75
6-8 50

A sale price of Rs. 100 per unit with a profit-volume ratio of 60% is likely to be obtained.
Fixed Operating Cash Cost are likely to be Rs. 16 lakhs per annum. In addition to this the
advertisement expenditure will have to be incurred as under:

Year 1 2 3-5 6-8
Expenditure in Rs. lakhs each year 30 15 10 4

The company is subject to 50% tax, straight-line method of depreciation, (permissible for tax
purposes also) and taking 12% as appropriate after tax Cost of Capital, should the project
be accepted?

Answer

(@) Computation of initial cash outlay

(Rs. in lakhs)

Equipment Cost (0) 120

Working Capital (0) 15

135

Calculation of Cash Inflows:

Year 1 2 3-5 6-8
Sales in units 80,000 1,20,000 3,00,000  2,00,000
Rs. Rs. Rs. Rs.
Contribution @ Rs. 60 p.u.  48,00,000 72,00,000 1,80,00,000 1,20,00,000
Fixed cost 16,00,000 16,00,000 16,00,000  16,00,000
Advertisement 30,00,000 15,00,000 10,00,000  4,00,000
Depreciation 15,00,000 15,00,000 16,50,000  16,50,000
Profit/(loss) (13,00,000) 26,00,000 1,37,50,000 83,50,000
Tax @ 50% Nil 13,00,000 68,75,000 41,75,000
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Profitiloss) aftertax ~ (13,00,000)  13,00,000  68,75000 41,75,000
Add: Depreciation 1500000 1500000 _16,50,000 16,50,000
Cash Inflow 200000 2800000 8525000  58.25,000
Computation of PV of CIF
Year CIF PV Factor @ 12%
Rs. Rs.
1 2,00,000 893 1,78,600
2 28,00,000 797 22,31,600
3 85,25,000 712 60,69,800
4 85,25,000 636 54,21,900
5 85,25,000 567 48,33,675
6 58,25,000 507 29,53,275
7 58,25,000 452 26,32,900
8 58,25,000 404 29,99,700
e 15,00,000
sV 100000 _
2,73,21,450
PV of COF 0 1,35,00,000
Additional Investment = Rs. 10,00,000 ~ 797 27000 TAzgron
1,30,04,450

Recommendation: Accept the project in view of positive NPV.

Question 18

Skylark Airways is planning to acquire a light commercial aircraft for flying class clients at
an investment of Rs. 50,00,000. The expected cash flow after tax for the next three years is

as follows: (Rs.)
Year 1 Year 2 Year 3
CFAT Probability CFAT Probability CFAT Probability
14,00,000 0.1 15,00,000 0.1 18,00,000 0.2
18,00,000 0.2 20,00,000 0.3 25,00,000 0.5
2.35
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25,00,000 0.4 32,00,000 0.4
40,00,000 0.3 45,00,000 0.2

35,00,000
48,00,000

0.2
0.1

The Company wishes to take into consideration all possible risk factors relating to airline

operations. The company wants to know:

() The expected NPV of this venture assuming independent probability distribution with

6 per cent risk free rate of interest.

(i) The possible deviation in the expected value.

(i)  How would standard deviation of the present value distribution help in Capital

Budgeting decisions?
Answer
(i) Expected NPV

Year | Year Il

CFAT P CFxP CFAT P
14 0.1 1.4 15 0.1
18 0.2 3.6 20 0.3
25 0.4 10.0 32 0.4
40 0.3 12.0 45 0.2

xorCF  27.0 xor CF
NPV PV factor @ 6%
27 0.943
29.3 0.890
27.9 0.840

PV of cash inflow
Less: Cash outflow
NPV

(i) Possible deviation in the expected value

Year |
X- X X- X (X- X)2
14 - 27 -13 169

Year Il

CFxP  CFAT
15 18
6.0 25

128 35

48

Total PV
25.461
26.077
23.436
74.974
50.000
24.974

P1
0.1

P
0.2
0.5
0.2
0.1

(Rs. in lakhs)

CFxP

3.6

12.5

7.0

4.8

xorCF 27.9

(X- X )2P1

16.9
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18 - 27 -9 81 0.2 16.2
2527 -2 4 0.4 1.6
40 - 27 13 169 0.3 50.7
85.4
S, =+/85.4 = 9.241
Year Il
X- X X- X (X-X)2 P (X - X)2xP,
15-29.3 -14.3 204.49 0.1 20.449
20-29.3 -9.3 86.49 0.3 25.947
32-29.3 2.7 7.29 0.4 2.916
45-29.3 15.7 246.49 0.2 49.298
98.61

S, =+/98.61=9.930

Year lll

X- X X- X (X - X)2 Ps (X - X)2x Ps
18-27.9 -9.9 98.01 0.2 19.602
25-27.9 -2.9 8.41 05 4.205
35-27.9 7.1 50.41 0.2 10.082
48-27.9 20.1 404.01 0.1 40.401

S, =+/7429 =8.619

Standard deviation about the expected value:

:\/ 85.4 , 98.61 , 74.29 - 14,3695

(1.06 (1.06)" (1.06)°

(i) Standard deviation is a statistical measure of dispersion; it measures the deviation
from a central number i.e. the mean.

In the context of capital budgeting decisions especially where we take up two or
more projects giving somewhat similar mean cash flows, by calculating standard
deviation in such cases, we can measure in each case the extent of variation. It can
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then be used to identify which of the projects is least riskier in terms of variability of
cash flows.

A project, which has a lower coefficient of variation will be preferred if sizes are
heterogeneous.

Besides this, if we assume that probability distribution is approximately normal we
are able to calculate the probability of a capital budgeting project generating a net
present value less than or more than a specified amount.

Question 19

(@)  Cyber Company is considering two mutually exclusive projects. Investment outlay of
both the projects is Rs. 5,00,000 and each is expected to have a life of 5 years.
Under three possible situations their annual cash flows and probabilities are as

under:
Cash Flow Rs.
Situation Probabilities Project Project
A B
Good 0.3 6,00,000 5,00,000
Normal 0.4 4,00,000 4,00,000
Worse 0.3 2,00,000 3,00,000

The cost of capital is 7 per cent, which project should be accepted? Explain with
workings.

(b) A company is considering Projects X and Y with following information:

Project Expected NPV Standard deviation
(Rs.)
X 1,22,000 90,000
Y 2,25,000 1,20,000

(i)~ Which project will you recommend based on the above data?

(i) Explain whether your opinion will change, if you use coefficient of variation as
a measure of risk.

(i)~ Which measure is more appropriate in this situation and why?
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Answer
(@) Project A
Expected Net Cash flow (ENCF)
.3 (6,00,000) + .4 (4,00,000) + .3 (2,00,000) = 4,00,000
02=.3 (6,00,000- 4,00,000)2 + .4 (4,00,000 - 4,00,000)2 + .3 (2,00,000 — 4,00,000)2

0 = 4/24,00,00,00,000

0 =1,54,919.33

ENPV = 4,00,000 x 4.100 = 16,40,000

NPV = 16,40,000 - 5,00,000 = 11,40,000

Project B

ENCF = .3 (5,00,000) + .4 (4,00,000) + .3 (3,00,000) = 4,00,000

02=.3 (5,00,000 - 4,00,000)> + .4 (4,00,000 - 4,00,000)2+ .3 (3,00,000 - 4,00,000)2

0 = 4/6,00,00,00,000

0 =77,459.66

ENPV = 4,00,000 x 4.100 = 16,40,000
NPV = 16,40,000 - 5,00,000 = 11,40,000
Recommendation:

NPV in both projects being the same, the project should be decided on the basis of
standard deviation and hence project ‘B’ should be accepted having lower standard
deviation, means less risky.

(b) (i)  On the basis of standard deviation project X be chosen because it is less
risky than Project Y having higher standard deviation.

(i) CVe= D = 000 _ 754
ENPV 1,22,000
[ 120000 _ o
2,25,000

On the basis of Co-efficient of Variation (C.V.) Project X appears to be more
risky and Y should be accepted.

(iii)  However, the NPV method in such conflicting situation is best because the
NPV method is in compatibility of the objective of wealth maximisation in
terms of time value.
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Question 20

The Textile Manufacturing Company Ltd., is considering one of two mutually exclusive
proposals, Projects M and N, which require cash outlays of Rs. 8,50,000 and Rs. 8,25,000
respectively. The certainty-equivalent (C.E) approach is used in incorporating risk in capital
budgeting decisions. The current yield on government bonds is 6% and this is used as the
risk free rate. The expected net cash flows and their certainty equivalents are as follows:

Project M Project N
Year-end Cash Flow Rs. C.E. Cash Flow Rs. C.E.
1 4,50,000 0.8 4,50,000 0.9
2 5,00,000 0.7 4,50,000 0.8
3 5,00,000 0.5 5,00,000 0.7

Present value factors of Re. 1 discounted at 6% at the end of year 1, 2 and 3 are 0.943,
0.890 and 0.840 respectively.

Required:
() Which project should be accepted?

(i) If risk adjusted discount rate method is used, which project would be appraised with a
higher rate and why?

Answer

(i)  Statement Showing the Net Present Value of Project M

Year  Cash Flow C.E. Adjusted Cash  Present value Total Present
end (Rs.) (b) flow (Rs.) factor at 6%  value (Rs.)
(a) (c)=(a) ~(b) (d) (€)= (c) ~(d)
1 4,50,000 0.8 3,60,000 0.943 3,39,480
2 5,00,000 0.7 3,50,000 0.890 3,11,500
3 5,00,000 0.5 2,50,000 0.840 2,10,000
8,60,980
Less: Initial Investment 8,50,000
Net Present Value 10,980
2.40
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Statement Showing the Net Present Value of Project N

Year CashFlow C.E.  Adjusted Cash Presentvalue Total Present value

end (Rs.) flow (Rs.) factor (Rs.)
(a) (b)  (c)=(a)” () (d) (e)=(c) " (d)

1 4,50,000 0.9 4,05,000 0.943 3,81,915

2 4,50,000 0.8 3,60,000 0.890 3,20,400

3 5,00,000 0.7 3,50,000 0.840 2,94.000

9,96,315
Less: Initial Investment 8,25,000
Net Present Value 1.71.315

Decision : Since the net present value of Project N is higher, so the project N should
be accepted.

(i) Certainty - Equivalent (C.E.) Co-efficient of Project M (2.0) is lower than Project N
(2.4). This means Project M is riskier than Project N as "higher the riskiness of a cash
flow, the lower will be the CE factor". If risk adjusted discount rate (RADR) method is
used, Project M would be analysed with a higher rate.

RADR is based on the premise that riskiness of a proposal may be taken care of, by
adjusting the discount rate. The cash flows from a more risky proposal should be
discounted at a relatively higher discount rate as compared to other proposals whose
cash flows are less risky. Any investor is basically risk averse. However, he may be
ready to take risk provided he is rewarded for undertaking risk by higher returns. So,
more risky the investment is, the greater would be the expected return. The expected
return is expressed in terms of discount rate which is also the minimum required rate
of return generated by a proposal if it is to be accepted. Therefore, there is a positive
correlation between risk of a proposal and the discount rate.

Question 21

A & Co. is contemplating whether to replace an existing machine or to spend money on
overhauling it. A & Co. currently pays no taxes. The replacement machine costs Rs. 90,000
now and requires maintenance of Rs. 10,000 at the end of every year for eight years. At the
end of eight years it would have a salvage value of Rs. 20,000 and would be sold. The
existing machine requires increasing amounts of maintenance each year and its salvage
value falls each year as follows:
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Year Maintenance Salvage
(Rs.) (Rs.)
Present 0 40,000
1 10,000 25,000
2 20,000 15,000
3 30,000 10,000
4 40,000 0

The opportunity cost of capital for A & Co. is 15%.
Required:
When should the company replace the machine?

(Notes: Present value of an annuity of Re. 1 per period for 8 years at interest rate of 15% :
4.4873; present value of Re. 1 to be received after 8 years at interest rate of 15% : 0.3269).

Answer
A & Co.
Equivalent cost of (EAC) of new machine
Rs.
(i) Cost of new machine now 90,000
Add: p.v. of annual repairs @ Rs. 10,000 per annum for 8 years
(Rs. 10,000 ~ 4.4873) _44.873
1,34,873
Less: p.v. of salvage value at the end of 8 years 6,538
(Rs.20,00070.3269)
1,28,335
Equivalent annual cost (EAC) (Rs. 1,28,335/4.4873) 28,600
Equivalent Cost (EAC) of keeping the machine
Present value | Year [l Year [l Year IV Year
(p.v) (Rs.) (Rs.) (Rs.) (Rs.)
Value Present 40,000 25,000 15,000 10,000
Add p.v. of annual maintenance
(Annual Maintenance/1.15) 8.696 17.391 26,087 34,783
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Total 48,696 42,391 41,087 44,783
Less: p.v. of salvage value at the end
of the year (p.v. /1.15) 21,739 13,043 8,696 _Nil
26,957 29,348 32,391 44,783
- 115 1.15 1.15 _1.15
Equivalent Annual Cost (EAC) 31,000 33,750 37,250 51,500

Advice: The company should replace the old machine immediately because the Equivalent
Annual Cost (EAC) of the new machine at Rs. 28,600 is lower than the cost of using the
existing machine in first year, second year, third year and fourth year.

Question 22

A firm has an investment proposal, requiring an outlay of Rs. 80,000. The investment
proposal is expected to have two years economic life with no salvage value. In year 1, there
is a 0.4 probability that cash inflow after tax will be Rs. 50,000 and 0.6 probability that cash
inflow after tax will be Rs. 60,000. The probability assigned to cash inflow after tax for the
year 2 is as follows:

The cash inflow year 1 Rs. 50,000 Rs. 60,000

The cash inflow year 2 Probability Probability
Rs. 24,000 0.2 Rs. 40,000 0.4
Rs. 32,000 0.3 Rs. 50,000 0.5
Rs. 44,000 0.5 Rs. 60,000 0.1

The firm uses a 10% discount rate for this type of investment.
Required:

() Construct a decision tree for the proposed investment project and calculate the
expected net present value (NPV).

(i) What net present value will the project yield, if worst outcome is realized? What is the
probability of occurrence of this NPV?

(i) What will be the best outcome and the probability of that occurrence?
(iv)  Will the project be accepted?
(Note: 10% discount factor 1 year 0.909; 2 year 0.826)
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Answer

(i) The decision tree diagram is presented in the chart, identifying various paths and
outcomes, and the computation of various paths/outcomes and NPV of each path are
presented in the following tables:

The Net Present Value (NPV) of each path at 10% discount rate is given below:

Path Year 1 Cash Flows Year 2 Cash Total Cash Cash Inflows NPV

Flows Inflows (PV)
(Rs.) (Rs.) (Rs.) (Rs.) (Rs.)
1 50,0007.909 = 24,000".826 = 65,274 80,000 (-)
45,450 19,824 14,726
2 45450 32,000".826 = 71,882 80,000 (—)8,118
26,432
3 45,450 44,0007.826 = 81,794 80,000 1,794
36,344
4 60,0007.909 = 40,000".826 = 87,580 80,000 7,580
54,540 33,040
5 54,540 50,000".826 = 95,840 80,000 15,840
41,300
6 54,540 60,000".826 = 1,04,100 80,000 24,100

49,560

2.44
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Statement showing Expected Net Present Value

Rs.

z NPV(Rs.) Joint Probability Expected NPV
1 —14,726 0.08 —1,178.08
2 —8,118 0.12 —974.16
3 1,794 0.20 358.80
4 7,580 0.24 1,819.20
5 15,840 0.30 4,752.00
6 24,100 0.06 1,446.00

6,223.76

Conclusions:

(i)  If the worst outcome is realized the project will yield NPV of — Rs. 14,726.
The probability of occurrence of this NPV is 8% and al oss of Rs. 1,178
(path 1).

(iii)  The best outcome will be path 5 when the NPV is at Rs. 15,840. The
probability of oc currence of this NPV is 30% and a expected profit of Rs.
4,752.

(iv)  The project should be accepted because the expected NPV is positive at Rs.
6,223.76 based on joint probability.

Question 23

You own an unused Gold mine that will cost Rs. 10,00,000 to reopen. If you open the mine,
you expect to be able to extract 1,000 ounces of Gold a year for each of three years. After
that the deposit will be exhausted. The Gold price is currently Rs. 5,000 an ounce, and each
year the price is equally likely to rise or fall by Rs. 500 from its level at the start of year. The
extraction cost is Rs.4,600 an ounce and the discount rate is 10 per cent.

Required:

(@)  Should you open the mine now or delay one year in the hope of a rise in the Gold
price?

(b)  What difference would it make to your decision if you could costlessly (but
irreversibly) shut down the mine at any stage? Show the value of abandonment
option.
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Answer

(@ (i)  Assume we open the mine now at t = 0. Taking into account the distribution of
possible future price of gold over the next three years, we have

1,0007[0.57 5,500 + 0.5 4,500] - 4,600

NPV = - Rs.10,00,000 +
1.10

, 1,000 [(0.5)? (6,000 + 5,000 + 5,000 + 4,000) - 4,600]
(1.10)?

, 1,007 [(0.5)* (6,500 + 5,500 + 5,500 + 4,500 + 4,500 + 5,500 + 4,500 + 3,500) - 4,600]
(1.10)%

= - Rs. 5,260

Because the NPV is negative, we should not open the mine att= 0. It does
not make sense to open the mine at any price less than or equal to Rs. 5,000
per ounce.

(i) Assume that we delay one year until t = 1, and open the mine if the price is
Rs. 5,500.

At that point:

3 -
NPV = - Rs.10,00,000+ & (1,000)” (5,500- 4,600)

X 10)t =Rs.12,38,167
t=1 .

If the price at t reaches Rs. 5,500, then expected price for all future periods
is Rs. 5,500.

NPV at to = Rs. 12,38,167/1.10 = Rs. 11,25,606

If the price rises to Rs. 5,500 at t = 1, we should open the mine at that time.
The expected NPV of this strategy is:

(0.50 ~ Rs. 11,25,606) + (0.50 ~ 0) = Rs. 5,62,803

As already stated mine should not be open ed if the price is less than or
equal to Rs. 5,000 per ounce.

If the price at ti reaches Rs. 4,500, then expected price for all future periods
is Rs. 4,500. In that situation we should not open the mine.

(b)  Suppose we open the mine att = 0, when the price is Rs. 5,000. Att = 2, there is a
0.25 probability that the price will be Rs. 4,000. Then since the price att = 3 cannot
rise above the extraction cost, the mine should be closed. If we open the mine at
t = 0, when the price was Rs.5,000 with the closing option the NPV will be:
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2 -~
NPV = - Rs.10,00,000+ & -0 (:1?83) 1,000
t=1 .

N 1257 1,900 + 900 + 900 + 900-100-100) ~ 1,000]
(1.10)°
= Rs. 1,07,438
Therefore, the NPV with the abandonment option is Rs. 1,07,438.
The value of the abandonment option is:
0.25 " 1,000 ~ (600) / (1.10)3= Rs. 1,12,697

The NPV of strategy (2), that to open the mine at t = 1, when price rises to Rs.
5,500 per ounce, even without abandonment option, is higher than option 1.
Therefore, the strategy (2) is preferable.

Under strategy 2, the mine should be closed if the price reaches Rs. 4,500 at t = 3,
because the expected profit is (Rs. 4,500 - 4,600) ~ 1,000 = - Rs. 1,00,000.

The value of the abandonment option is:
0.125 ~ (1,00,000) / (1.10)* = Rs. 8,538

Note: Students may also assume that the price of the gold remains at Rs. 5,000 to solve
the question.

Question 24

A firm has projected the following cash flows from a project under evaluation:

Year Rs. lakhs
0 (70)
1 30
2 40
3 30

The above cash flows have been made at expected prices after recognizing inflation. The
firm’s cost of capital is 10%. The expected annual rate of inflation is 5%.

Show how the viability of the project is to be evaluated.
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Answer

It is stated that the cash flows have been adjusted for inflation; hence they are “nominal”.
The cost of capital or discount rate is “real”. In order to be compatible, the cash flows should
be converted into “real flow”. This is done as below:

Year Nominal  Adjusted Inflation*  Real cash PVF @ 10% PV of cash

cash flows factor flows flows

0 (70) - (70) 1.000 (70)
1 30 0.952 28.56 0.909 25.96
2 40 0.907 36.28 0.826 29.97
3 30 0.864 25.92 0.751 19.47
Total 75.40
Less: Cash out 70.00

flow

NPV (+) _5.40

*1/1.05; 1/(1.05)%; 1/(1.05)3;
Advise: With positive NPV, the project is financially viable.

Alternatively, instead of converting cash flows into real terms, the discount rate can be
converted into nominal rate. Result will be the same.

An alternative solution is presented herewith
Alternative solution:

Year Nominal cash flows PVF @ 10% adjusted by the PV of cash flows
inflation factor i.e. 5%*

0 (70) 1.000 (70)
1 30 0.866 25.98
2 40 0.749 29.96
3 30 0.649 19.47
Cash inflow 75.41
Less: Cash out flow 70.00
Net present value 541
« 0909 0.866,% = 0.749,ﬂ =0.649
1.05 1.1025 1.1576

Advise: With positive NPV, the project is financially viable.
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Question 25

Project X and Project Y are under the evaluation of XY Co. The estimated cash flows and
their probabilities are as below:

Project X : Investment (year 0) Rs. 70 lakhs

Probability weights 0.30 0.40 0.30
Years Rs. lakhs Rs. lakhs Rs. lakhs

1 30 50 65

2 30 40 95

3 30 40 45

Project Y: Investment (year 0) Rs. 80 lakhs.

Probability weighted Annual cash flows through life
Rs. lakhs
0.20 40
0.50 45
0.30 50

(@)  Which project is better based on NPV, criterion with a discount rate of 10%?

(b)  Compute the standard deviation of the present value distribution and analyse the
inherent risk of the projects.

Answer
Calculation of NPV xy Co.:
Project X Cash flow PVF PV
Year

1 (307 0.3)+(50 " 0.4)+ (65~ 0.3) 48.5 0.909 44.09

2 (307 0.3)+ (40" 0.4)+ (55~ 0.3) 41.5 0.826 34.28

3 (3070.3)+ (40" 0.4)+ (457 0.3) 38.5 0.751 2891
107.28

NPV: (107.28 - 70.00) = (+) 37.28
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Project Y
1-3 (407 0.2)+ (457 0.5) + (50 ~ 0.3)

(b)  Calculation of Standard deviation s
Project X

Year

T J(30-485) + (50-48.5) + (65-48.5)

2 [(30-415) + (40-415) + (55-415)
3 J(30-385)'+ (40-385) + (45-38.5)

Project Y

J (40-455) + (45-455) + (50-45.5)

As per Hillier's model

Hence
Project X
Year (@+r)2
0 1.00
1 0.83
2 0.69
3 0.56

45.5
NPV (113.11 - 80.00)

4,900
617
317
17

113.11

(+) 33.11

24.83
17.80

10.81

7.12

4,900

219
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Standard deviation = /5,697 =75.48

Project Y
Year
0 1.00 6,400 6,400
1 0.83 51 42
2 0.69 51 35
3 0.56 51 29
6,506

Standard deviation = /6,506 = 80.66

Analysis:

Project X is recommended because of higher NPV and lower standard deviation (risk
of variability)

Question 26

Determine the risk adjusted net present value of the following projects:

X Y YA
Net cash outlays (Rs.) 2,10,000 1,20,000 1,00,000
Project life 5 years 5 years 5 years
Annual Cash inflow (Rs.) 70,000 42,000 30,000
Coefficient of variation 1.2 0.8 0.4

The Company selects the risk-adjusted rate of discount on the basis of the coefficient of
variation:

Coefficient of Variation Risk-Adjusted Rate of P.V. Factor 1 to 5 years At risk

Return adjusted rate of discount
0.0 10% 3.791
0.4 12% 3.605
0.8 14% 3.433
1.2 16% 3.274
1.6 18% 3.127
2.0 22% 2.864
More than 2.0 25% 2.689
2.51
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Answer
Statement showing the determination of the risk adjusted net present value

Projects  Net  Coefficient Risk  Annual PV factor Discounted Net present

cash of adjusted cash 1-5years cash inflow value
outlays variation  discount inflow
rate
Rs. Rs. Rs. Rs.
(i) (i) (ii) (iv) (V) (vi) (vii) = (v) = (viii) = (vii) -
(vi) (ii)
X 210,000 1.20 16% 70,000  3.274 2,29,180 19,180
Y 1,20,000  0.80 14% 42,000 3.433 1,44,186 24,186
Z 1,00,000  0.40 12% 30,000 3.605 1,08,150 8,150
Question 27
Following are the estimates of the net cash flows and probability of a new project of M/s X
Ltd.:
Year P=0.3 P=0.5 P=0.2
Initial investment 0 4,00,000 4,00,000 4,00,000
Estimated net after tax cash inflows 1to5 1,00,000 1,10,000 1,20,000
per year
Estimated salvage value (after tax) 5 20,000 50,000 60,000

Required rate of return from the project is 10%. Find:
(i) The expected NPV of the project.
(i) The best case and the worst case NPVs.

(i)~ The probability of occurrence of the worst case if the cash flows are perfectly
dependent overtime independent overtime.

(iv)  Standard deviation and coefficient of variation assuming that there are only three
streams of cash flow, which are represented by each column of the table with the
given probabilities.

(v)  Coefficient of variation of X Ltd. on its average project which is in the range of 0.95 to
1.0. If the coefficient of variation of the project is found to be less risky than average,
100 basis points are deducted from the Company’s cost of Capital

Should the project be accepted by X Ltd?
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Answer
@ Expected cash flows:-
Year Net cash flows P.V. PV. @ 10%
0 (4,00,000 x 1) (-)4,00,000 1.000  (-)4,00,000
1to4 (1,00,000x03+1,10,000x0.5 1,09,000 3.169 3,45,421
+1,20,000 x 0.2)
5 [1,09,000 + (20,000 x 0.3 +
50,000 x 0.5 + 60,000 x 0.2)]

1,652,000 0.621 94,392

NPV= 39,813

(i)~ ENPV of the worst case

1,00,000 x 3.790 = Rs.3,79,000 (Students may have 3.791 also the values
will change accordingly)

20,000 x 0.621 = Rs.12,420/-
ENPV = (-)4,00,000 + 3,79,000 + 12,420 = (-)Rs.8,580/-
ENPV of the best case
ENPV = (-)4,00,000 + 1,20,000 x 3.79 + 60,000 x 0.621 = Rs.92,060/-.
(i) (@) Required probability =0.3
(b)  Required probability = (0.3)>=0.00243
(iv)  The base case NPV = (-)4,00,000 + (1,10,000 x 3.79) + (50,000 x 0.621)
= Rs.47,950/-
ENPV = 0.30 x (-) 8580 + 0.5 x 47950 + 92060 x 0.20
= Rs.39,813/-

Therefore,

SENPV = /0.3(~8580 - 39,813)2 +0.5(47950 - 39813) +0.2(92,060 - 39,813)’

= Rs.35,800/-
Therefore, CV = 35,800/39,813 = 0.90
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(v)  Risk adjusted out of cost of capital of X Ltd. = 10% - 1% = 9%.

NPV

Year Expected net cash flow PV @ 9%

0 (-)4,00,000 1.000 (-)4,00,000
1to4 1,09,000 3.239 3,53,051
5 1,52,000 0.650 98,800

ENPV = 51,851

Therefore, the project should be accepted.

Question 28

ABC Ltd. is considering a project in US, which will involve an initial investment of US $
1,10,00,000. The project will have 5 years of life. Current spot exchange rate is Rs.48 per
US $. The risk free rate in US is 8% and the same in India is 12%. Cash inflow from the
project is as follows:

Year Cash inflow
1 US $ 20,00,000
US $ 25,00,000
US $ 30,00,000
US $ 40,00,000

g B~ w N

US $50,00,000
Calculate the NPV of the project using foreign currency approach. Required rate of return on
this project is 14%.
Answer
(1+0.12) (1 + Risk Premium) =(1+0.14)
Or, 1 + Risk Premium =1.14/1.12=1.0179
Therefore, Risk adjusted dollar rate is = 1.0179 x 1.08 = 1.099 — 1 = 0.099
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Calculation of NPV

Year Cash flow (Million) PV Factor at 9.9% P.V.
Uss$

1 2.00 0.910 1.820

2 2.50 0.828 2.070

3 3.00 0.753 2.259

4 4.00 0.686 2.744

5 5.00 0.624 _3.120

12.013

Less: Investment 11.000

NPV 1.013

Therefore, Rupee NPV of the projectis = Rs. (48 x 1.013) Million
= Rs.48.624 Million
Question 29

XYZ Ltd. is considering a project for which the following estimates are available:

Rs.
Initial Cost of the project 10,00,000
Sales price/unit 60
Cost/unit 40
Sales volumes
Year 1 20000 units
Year 2 30000 units
Year 3 30000 units

Discount rate is 10% p.a.

You are required to measure the sensitivity of the project in relation to each of the following
parameters:

(@)  Sales Pricefunit
(b)  Unit cost
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(c)  Sales volume

(d) Initial outlay and
(e)  Project lifetime
Taxation may be ignored.
Answer

Calculation of NPV

20,000" 20 N 30,000" 20 N 30,000x20
1.1 1.21 1.331

- 10,00,000 + 3,63,636 + 4,95,868 + 4,50,789
=13,10,293 - 10,00,000
= Rs.3,10,293/-.

Measurement of sensitivity is as follows:

NPV =-10,00,000 +

(@)  Sales Price:-
Let the sale price/Unit be S so that the project would break even with 0 NPV.

20,0007 (S - 40) , 30,000” (S - 40) , 30,000(S - 40)

\.10,00,000 =
1.21 1.331

=S5-40 =10,00,000/65,512
= Rs.15.26
= S = Rs.55.26 which represents a fall of (60-55.26)/60
Or 0.079 or 7.9%
Alternative Method
10,00,000x20
13,10,293
S=Rs.40 + Rs.15.26
= Rs.55.26
(b)  Unit Cost:-

If sales price = Rs. 60 the cost price required to give a margin of Rs.15.26 is
(Rs.60 - Rs.15.26) or Rs.44.74 which would represent ar ise of 11 .85%
e, E3474=40 4440

e g

=Rs.15.26
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(c)  Sales volume:-
The requisite percentage fall is:-
3,10,293/13,10,293 ~ 100 = 23.68%

(d)  Since PV of inflows remains at Rs.13,10,293 the initial outlay must also be the
same.

N\ Percentage rise = 3,10,293/10,00,000 ~ 100 = 31.03%.
(e)  Present value for 1st two years.

=-10,00,000 + 4,00,000 x 909 + 6,00,000 x 0.826

=-10,00,000 + 3,63,600 + 4,95,600

=-10,00,000 + 8,59,200

=-1,40,800

N\ The project needs to run for some part of the third year so that the present
value of return is Rs.1,40,800. Let us consider that fraction of the year be x.

N\ 6,00,000 x/(1.1)>*=1,40,800

Putting x = 0.2 in above equation the present value of the return is Rs. 97,301.
Putting x = 0.3 the present value becomes Rs.1,44,578.

By interpolating we get X = 0.292

Thus, if the project runs for 2.292 years then break even would be achieved.
Note: The above calculation may also be made as follows:

(i)~ =30,000 units x Rs.20 x .751 = Rs.4,50,600

(i) Per day Production in (Rs.) assuming a year of 360 days =

Rs.4,50,600 ~Rs.1252
360
(i)  Days needed to recover Rs.1,40,800 = WzﬂZ
Rs.1,252

Thus, if the project runs for 2 years and 112 days then break even would be
achieved.
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Question 30

ABC Co. is considering a new sales strategy that will be valid for the next 4 years. They
want to know the value of the new strategy. Following information relating to the year which
has just ended, is available:

Income Statement Rs.
Sales 20,000
Gross margin (20%) 4,000
Administration, Selling & distribution expense (10%) 2,000
PBT 2,000
Tax (30%) 600
PAT 1,400

Balance Sheet Information

Fixed Assets 8,000
Current Assets 4,000
Equity 12,000

If it adopts the new strategy, sales will grow at the rate of 20% per year for three years. The
gross margin ratio, Assets turnover ratio, the Capital structure and the income tax rate will
remain unchanged.

Depreciation would be at 10% of net fixed assets at the beginning of the year.
The Company'’s target rate of return is 15%.
Determine the incremental value due to adoption of the strategy.

Answer

Projected Balance Sheet

Year1 Year?2 Year 3 Year 4

Fixed Assets (40%) of Sales 9,600 11,520 13,824 13,824

Current Assets (20%) of Sales 4,800 5,760 6,912 6,912

Total Assets 14,400 17,280 20,736 20,736

Equity 14,400 17,280 20,736 20,736
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Projected Cash Flows:-

Year1  Year2 Year 3 Year 4
Sales 24,000 28,800 34,560 34,560
PBT (10%) of sale 2,400 2,880 3,456 3,456
PAT (70%) 1,680 2,016 2,419.20 2,419.20
Depreciation 800 960 1,152 1,382
Addition to Fixed Assets 2,400 2,880 3,456 1,382
Increase in Current Assets 800 960 1,152
Operating cash flow (720) (864)  (1,036.80) 2,419.20
Present value of Projected Cash Flows:-
Cash Flows PV at 15% PV
-7120 0.870 -626.40
-864 0.756 -653.18
-1,036.80 0.658 -682.21
-1,961.79
Residual Value - 2419.20/0.15 = 16,128

Present value of Residual value 16128/(1.15)3

= 16128/1.521 = 10603.55

Total shareholders’ value = 10,603.55-1,961.79 = 8,641.76
Pre strategy value = 1,400/0.15=9,333.33
\ Value of strategy = 8,641.76-9,333.33 = 691.57

Conclusion: The strategy is not financially viable

Question 31

XY Ltd. which is specialized in manufacturing garments is planning for expansion to handle
a new contract which it expects to obtain. An investment bank have approached the
company and asked whether the Co. had considered venture Capital financing. In 2001, the
company borrowed Rs.100 lacs on which interest is paid at 10% p.a. The Company shares
are unquoted and it has decided to take your advice in regard to the calculation of value of
the Company that could be used in negotiations using the following available information
and forecast.
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Company’s forecast turnover for the year to 31st March, 2005 is Rs.2,000 lacs which is
mainly dependent on the ability of the Company to obtain the new contract, the chance for
which is 60%, turnover for the following year is dependent to some extent on the outcome of
the year to 31t March, 2005. Following are the estimated turnovers and probabilities:

Year - 2005 Year - 2006

Turnover Prob. Turnover Prob.

Rs. (in lacs) Rs.(in lacs)

2,000 0.6 2,500 0.7
3,000 0.3

1,500 0.3 2,000 0.5
1,800 0.5

1,200 0.1 1,500 0.6
1,200 0.4

Operating costs inclusive of depreciation are expected to be 40% and 35% of turnover
respectively for the years 31st March, 2005 and 2006. Tax is to be paid at 30%. It is
assumed that profits after interest and taxes are free cash flows. Growth in earnings is
expected to be 40% for the years 2007, 2008 and 2009 which will fall to 10% each year after
that. Industry average cost of equity (net of tax) is 15%.

Answer
Estimation of earnings for the years ended 31st March, 2005 & 2006

(Rs. In lacs)
Prob. Turnover Expected Turnover Prob. Turnover Expected
Turnover
0.6 2000 1200 0.6 x0.7 2500 1050
0.6x0.3 3000 540
0.3 1500 450 0.3x0.5 2000 300
0.3x0.5 1800 270
0.1 1200 120 0.1x0.6 1500 90
- 0.1x04 1200 _48
1770 2298
Operating Costs (40%) (708) (35%) (804)
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Interest 100 x 1

(10)

(10)

Profit after Interest 1052 1484
Tax 316 445
Earnings/Cash flows 736 1039
Estimated Cash flows for 2007 2008 & 2009:-
(Rs. In Lacs)
2007 - 1039 x 1.4 = 1455
2008 - 1455 x 1.4 = 2037
2009 - 2037 x 1.4 = 2852
Discounted Cash flows for the year 2005-2009
(Rs. in Lacs)
Year Cash flows  Disc. Factor at 15% PV
2005 736 0.870 640
2006 1039 0.756 785
2007 1455 0.658 957
2008 2037 0.572 1165
2009 2852 0.497 1417
4964
Estimates of value of Cash flows from 2010 to infinity
Earnings in 2010 2852 x 1.1 = 3137
In today’s money 3137 x 0.497 = 1559
Po = D1/(Ke - G)
= 1559/(0.15- 0.10) = 31180 Rs. Lacs
Present value of all future estimated cash flows:-
2005 - 2009 4964
2009 onwards 31180
36144

\ Company valuation is 36144 Rs. Lacs
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Question 32

A USA based company is planning to set up a software development unit in India. Software
developed at the Indian unit will be bought back by the US parent at a transfer price of US
$10 millions. The unit will remain in existence in India for one year; the software is expected
to get developed within this time frame.

The US based company will be subject to corporate tax of 30 per cent and a withholding tax
of 10 per cent in India and will not be eligible for tax credit in the US. The software
developed will be sold in the US market for US $ 12.0 millions. Other estimates are as
follows:

Rent for fully furnished unit with necessary hardware in India Rs.15,00,000

Man power cost (80 software professional will be working for 10  Rs.400 per man hour
hours each day)

Administrative and other costs Rs.12,00,000
Advise the US Company on the financial viability of the project. The rupee-dollar rate is
Rs.48/$.
Answer

Proforma profit and loss account of the Indian software development unit

Rs. Rs.
Revenue 48,00,00,000
Less: Costs:
Rent 15,00,000
Manpower (Rs.400 x 80 x 10 x 365) 11,68,00,000
Administrative and other costs 12,00,000 11,95,00,000
Earnings before tax 36,05,00,000
Less: Tax 10,81,50,000
Earnings after tax 25,23,50,000
Less: Withholding tax(TDS) 2,52,35,000
Repatriation amount (in rupees) 22,71,15,000
Repatriation amount (in dollars) $4.7 million

Note: Students may assume the year of 360 days instead of 365 days as has been done in
the answer provided above. In such a case where a year is assumed to be of 360 days,
manpower cost is Rs 11,52,00,000 and repatriated amount Rs 22,87,15,000.
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Advise: The cost of development software in India for the US based company is $5.268
million. As the USA based Company is expected to sell the software in the US at $12.0
million, it is advised to develop the software in India.

Question 33

DL Services is in the business of providing home Services like plumbing, sewerage line
cleaning etc. There is a proposal before the company to purchase a mechanized sewerage
cleaning line for a sum of Rs. 20 lacs. The life of the machine is 10 years. The present system
of the company is to use manual labour for the job. You are provided the following information:

Cost of machine 20 lakhs
Depreciation 20% p.a. straight line
Operating cost Rs. 5 lacs per annum

Present system
Manual labour 200 persons
Cost of Manual labour Rs. 10,000 (ten thousand) per person per annum

The company has an after tax cost of funds of 10% per annum. The applicable rate of tax
inclusive of surcharge and cess is 35%.

Based on the above you are required to:

() State whether it is advisable to purchase the machine.

(i)  Compute the savings/additional cost as applicable, if the machine is purchased.
Answer

Present System

Cost per annum

200 persons @ Rs.10,000 per annum 20,00,000
Cumulative Annuity factor at 10% 6.1446
Present value of cash outflow over a period of ten years at 10% 122,89,200
Tax benefit at 35% for 10 years 43,01,220
Net cost over ten years 79,87,980

If machine is purchased
Cost of Machine 20,00,000
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Depreciation per annum
Annual cost of operation

Present value of operating cost for 10 years at 10%
Tax saving on operating cost at 35% for 10 years
Net operating cost

Annuity factor for 5 years at 10%

Tax saving on depreciation at 35%

Summary

Outflow on machine

Less: Tax saving on depreciation of Machine
Add: Operating cost over 10 years

Total cost of machine over 10 years

Total saving

Since there is a saving of Rs.45.21 lacs it is advisable to purchase the machine.

Alternative Solution:

4,00,000
5,00,000

30,72,300
10,75,305
19,96,995
3.7908
5,30,712

20,00,000
-5,30,712
19,96,995
34,66,283
45,21,697

Calculation of Savings in operating cost if the mechanized cleaning line is purchased:

Annual Cost of the present system — cost of manual labour
200 persons x Rs.10,000

Less: Operating cost with the new line

Annual Savings

Rs. lakhs
20.00
5.00
15.00

Calculation of incremental cash inflows if the mechanized cleaning line is purchased:

Year1-5

Annual Savings in operating cost (before tax)
Less: Annual depreciation @ 20% on cost
Taxable annual incremental income

Less: Tax @ 35%

After-tax annual incremental income

Add: Annual depreciation

Rs. lakhs
15.00
4.00
11.00
3.85

7.15
4.00
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Annual incremental cash-in-flow 11.15
Present Value Factor (of an Annuity for a period of 5 years @ 10%) 3.79
(Rs. Lakhs)
Present Value of 5-year annual incremental cash-in-flow 42.26
Year 6 - 10
Annual Savings in operating cost (before tax) 15.00
Less: Tax @ 35% 5.25
After-tax annual incremental income/cash in flow 9.75
Present Value Factor (of an Annuity between year 6 and 10) 2.35
Present Value of cash-in-flow in years 6 to 10 (Rs. Lakhs) 22.91
(Salvage value presumed ‘nil’)
Rs. in lakhs
Calculation of Net Present Value:
Aggregate Present Value of Cash inflows in years 1 - 10
(42.26 + 22.91) 65.17
Less: Initial investment — cost of machine 20.00
Net Present Value (+) 4517

Advise: Since the NPV is positive, it is advisable to purchase the mechanized line.
Question 34

The Mayfair Rubber Industry Ltd. (MRIL) manufactures mall rubber components for the local
market. It is presently using 8 machines which were acquired 3 years ago at a cost of Rs.18
lakhs each having a useful life of 8 years with no salvage value. The policy of the company
is to depreciate all machines in 5 years. Their production capacity is 37 lakhs units while the
annual demand is 30 lakhs units. The MRIL has received an order from a leading
automobile company of Singapore for the supply of 20 lakhs rubber bushes at Rs.15 per
unit. The existing machines can be sold @Rs.12 lakhs per machine. It is estimated that the
removal cost of each machine would be Rs.60,000. In order to meet the increased demand,
the MRIL can acquire 3 new machines at an estimated cost of Rs.100 lakhs each which will
have a combined production capacity of 52 lakhs units.

The operating parameters of the existing machines are as follows:

() Labour requirements (Unskilled-18; skilled-18; Supervisor-3; and Maintenance-2) and
their per month salaries are Rs.3,500; Rs.5,500; Rs.6,500 and Rs.5,000 each
respectively with an increase of 10 percent to adjust inflation.
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i) Raw material cost, inclusive of wastage is 60 per cent of revenues.
i) Maintenance cost — years 1-5 (Rs.22.5 lakh), and years 6-8 (Rs.67.5) lakh).
iv)  Operating expenses — Rs.52.10 lakh expected to increase annually by 5 percent.

v)  Insurance cost/premium - year 1,2 percent of the original cost of the machine,
afterwards discounted by 10 percent.

(vi)  Selling Price — Rs.15 per unit.

The projected operating parameters with the replacement by the new machines are as

follows :

(i) Additional working capital - Rs.50 lakh.

(i) Savings in cost of utilities — Rs.2.5 lakh.

(i)  Maintenance cost — years 1-2 (Rs.7.5 lakh); years 3.5 (Rs.37.5 lakh).

(iv)  Raw materials cost — 55 percent of sales.

(v)  Employee requirement (6 skilled at monthly salary of Rs.7,000 each and one for

maintenance at monthly salary of Rs.6,500).

(vi)  Laying off cost of 34 workers - (Unskilled-18; Skilled-12;; Supervisors-3; and
maintenance-1) Rs.9,21,000, that is equivalent to six months’ salary.

(vii)  Insurance cost/premium-2 percent of the Purchase cost of machine in the first year
and discounted by 10 percent in subsequent years.

(viii)  Live of machines — 5 years and salvage value — Rs.10 lakh per machine.

The company follows straight line method of depreciation and the same is accepted for tax
purposes. Corporate tax rate is 35 percent and the cost of capital is 20 percent.

As the Finance Manager of MRIL, prepare a report for submission to the top management with
your recommendations about the financial viability of the replacement of the existing machine.

Answer

Incremental CFAT and NPV (Rs. in lakhs)
Particulars 1 2 3 4 5
Sales 300 300 300 300 300
Add: Cost Savings:

Maintenance (note 2) 15 15 30 30 30
Cost of utilities 2.5 2.5 2.5 2.5 2.5
Labour Costs (note 3) 17.16 18.87 20.76 22.84 2512
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Less: Incremental cost

Raw materials (note 4) 142.5 142.5 142.5 142.5 142.5
Depreciation (note 5) 25.2 25.2 54 54 54
Insurance (note 6) 4.12 3.71 3.34 3 2.71
Earnings before Tax 163.04 165.16 1563.42 155.84  158.76
Less: Taxes (0.35) 57.064  57.806  53.607  54.544  55.426
Earnings after taxes 105.976  107.354 99.723  101.296 102.934
CFAT (EAT + Depreciation) 130.976  132.354 153.723 155296 156.934
Salvage Value 30
Release of working capital 50
(x) PV factor at .20 0.833 0.694 0.579 0.482 0.402
PV 109.10 91.85 89.01 74.85 95.25
Total present value (t = 1-5) 460.06
Less: cash Outflow 276.55
NPV 183.51

Advise: Since the NPV is positive, replacement of the exiting machines is financially viable.
Financial Analysis Whether to Replace the Existing Machines (Using NPV Method)

Incremental cash outflows:

Cost of 3 new machines (Rs.100 lakh x 3) 300,00,000
Additional working capital 50,00,000
Less: Sale proceeds of existing machines 96,00,000
Add: Removal cost of existing machines 4,80,000
Tax on profit on sale of machine (working note1 11,76,000
Cost of layng off 34 workers (Rs.921000 tax advantage @ .35 i.e. to 5,98,650

Rs.3,22,350)
2,76,54,650
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Working Notes:

1. Tax on profit on sale of existing machine:

Sale proceeds of existing 96,00,000
machine:

(8 x 12,00,000)

Less: Book value (Rs.18 lakh x 8 — Original Cost
accumulated depreciation 28.80 x 3) 57,60,000
Gross profit 38,40,000
Less: Removal Cost (60,000 x 8) 4,80,000
Net Profit 33,60,000

Tax rate 0.35
Taxes payable on profit 11,76,000

2. Saving in Maintenance cost:

(Rs. in lakhs)
Year 1 2 3 4 5
Old Machine 22.5 22.5 67.5 67.5 67.5
New Machine 7.5 7.5 37.5 37.5 37.5
Saving in cost 15 15 30 30 30
3. Savings in Labour cost:
Existing labour cost
Unskilled (18 x Rs.3,500 x 12 months) 7,56,000
Skilled (18 x Rs.5,500 x 12 months) 11,88,000
Supervisor (3 x Rs.6,500 x 12 months) 2,34,000
Maintenance (2 x Rs.5,000 x 12 months) 1,20,000
22,98,000
Proposed labor cost
Skilled (6 x Rs.7,000 x 12 months) 5,04,000
Maintenance (1 x Rs.6,500 x 12 months) 78,000

Cost savings 17,16,000
Savings in subsequent years will increase by 10%
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4, Incremental cost of raw material:

Raw material required for old machine:
(3000000 x Rs.15 per unit x 0.60)

Raw material required for new machine
(5000000 x Rs.15 per unit x 0.55)

2,70,00,000

4,12,50,000

Additional raw material Cost 1,42,50,000

5. Incremental Depreciation:

Years
Depreciation (with new machine)
(Rs.100 lakh x 3 =10 x 3) / 5 years
Depreciation (with old machine)
(Rs.18 lakh x 8/5 years)
Incremental Depreciation

6. Insurance:
Years 1
New Machine 6.00
Old Machine 1.88
Incremental Insurance 412
EXERCISES
Question 1

5.40
1.69
3.7

1-2
54.00

28.80

25.20

4.86
1.52
3.34

(Rs. in Lakhs)
3-5
54.00

54.00

(Rs. in lakhs)

4 5
4.37 3.94
1.37 1.23
3.00 2.7

A company is considering two mutually exclusive projects X and Y. Project X costs Rs.
30,000 and Project Y Rs. 36,000. You have been given below the net present value,

probability distribution for each project:

Project X Project Y
NPV Estimate Probability NPV Estimate Probability
Rs. Rs.
3,000 0.1 3,000 0.2
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6,000 0.4 6,000 0.3
12,000 0.4 12,000 0.3
15,000 0.1 15,000 0.2

(i)  Compute the expected net present value of Projects X and Y.

(i) Compute the risk attached to each project i.e., Standard Deviation of each probability
distribution.

(i) Which project do you consider more risky and why?

(iv)  Compute the profitability index of each project.

Answer
Project X Project Y

The expected net present Rs. 9,000 Rs. 9,000
value
Standard Deviation Rs. 3,795 Rs. 4,450
Coefficient of variation 0.42 0.49
Profitability index 1.30 1.25
Question 2
Determine the risk adjusted net present value of the following projects:

A B C
Net cash outlays (Rs.) 1,00,000 1,20,000 2,10,000
Project life 5 years S years S years
Annual cash inflow (Rs.) 30,000 42,000 70,000
Coefficient of variation 0.4 0.8 1.2

The company selects the risk-adjusted rate of discount on the basis of the co-efficient of
variation:

Coefficient of variation ~ Risk adjusted rate of ~ Present value factor 1 to 5 years at risk

discount adjusted rate of discount
0.0 10% 3.791
0.4 12% 3.605
2.70
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0.8 14% 3.433
1.2 16% 3.274
1.6 18% 3.127
2.0 22% 2.864
More than 2.0 25% 2.689

(Answer: NPV of Project A- 8,150, Project B- 24,186 and Project C- 19,180)
Question 3

C developed original specification of a product and founded C Manufacturing Ltd. In 2007
the firm manufactured 980 Nos. at an average price of Rs. 900 each. In 2008 due to
continuous price rise of the inputs, he raised his prices at an average of 12%, since he knew
he could sell is plant’'s full capacity of 980 Nos. per year. In spite of price rise for the
product, which sold for over Rs. 1,000 for the first time, C was surprised to learn in late
2008 (as may be seen from the financial statements) that C Manufacturing Ltd. show a
decline in earnings and still worse, decline in cash flow.

His accountant has brought the following:
(i)  We are following FIFO system for the purpose of issues.
(i) Costs are going up faster than 12% and they will go up further in 2009.

(iiiy ~ We are not setting aside enough to replace the machinery; we need to set aside
Rs. 1,65,000, not Rs. 1,50,000 so as to be able to buy new machinery.

(iv)  Itis still not late to switch to LIFO for 2008. This will reduce closing inventory to Rs.
3,30,000 and raise cost of goods sold.

C Manufacturing Ltd. Income Statement (Rs. 000)

2008 2007

Sales 1,008 900

Cost of goods sold

Opening inventory 320 250
Raw material 500 400
Labour 200 174
Depreciation 150 150
End inventory (=)390 (=)320

780 654
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Gross margin 228 246
Administration expenses 100 92
EBIT 128 154
Interest 50 50

78 104
Income-tax 39 52
Profit after tax 39 52
Add: Non-cash expenses 150 150
Inventory change (=)70 (=)70
Cash flow 119 132
Required:

(i) What is the weighted average inflation factor for the firm using LIFO?

(i) If the firm desires a 15 per cent profit margin on sales, how much should the firm
charge for the product per unit?

(Answer (i) Weighted average inflation factor for the firm in 2008 = %

=1.28 i.e. 28% over 2007

(i) Total sales will be Rs. 11,52,000 approximately and alternatively, Total
sales will be Rs. 11,23,570)

Question 4

A large profit making company is considering the installation of a machine to process the
waste produced by one of its existing manufacturing process to be converted into a
marketable product. At present, the waste is removed by a contractor for disposal on
payment by the company of Rs. 50 lakhs per annum for the next four years. The contract
can be terminated upon installation of the aforesaid machine on payment of a compensation
of Rs. 30 lakhs before the processing operation starts. This compensation is not allowed as
deduction for tax purposes.

The machine required for carrying out the processing will cost Rs. 200 lakhs to be financed
by a loan repayable in 4 equal instalments commencing from the end of year 1. The interest
rate is 16% per annum. At the end of the 4th year, the machine can be sold for Rs. 20 lakhs
and the cost of dismantling and removal will be Rs. 15 lakhs.
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Sales and direct costs of the product emerging from waste processing for 4 years are
estimated as under:

Rs. in lakhs

Year 1 2 3 4

Sales 322 322 418 418
Material consumption 30 40 85 85
Wages 75 75 85 100
Other expenses 40 45 54 70
Factory overheads 55 60 110 145
Depreciation (as per income-tax rules) 50 38 28 21

Initial stock of materials required before commencement of the processing operations is Rs.
20 lakhs at the start of year 1. The stock levels of materials to be maintained at the end of
year 1, 2 and 3 will be Rs. 55 lakhs and the stocks at the end of year 4 will be nil. The
storage of materials will utilize space which would otherwise have been rented out for Rs.
10 lakhs per annum. Labour costs include wages of 40 workers, whose transfer to this
process will reduce idle time payments of Rs. 15 lakhs in year 1 and Rs. 10 lakhs in year 2.
Factory overheads include apportionment of general factory overheads except to the extent
of insurance charges of Rs. 30 lakhs per annum payable on this venture. The company’s tax
rate is 50%.

Present value factors for four years are as under:

Year 1 2 3 4
Present value factors 0.870 0.756 0.658 0.572

Advise the management on the desirability of installing the machine for processing the
waste. All calculations should form part of the answer.

(Answer: Net present Value = Rs. 123.658 - Rs. 50 = 73.658 lakhs.)
Question 5

ABC Company Ltd. has been producing a chemical product by using machine Z for the last
two years. Now the management of the company is thinking to replace this machine either
by X or by Y machine. The following details are furnished to you:

z X Y
Books value (Rs.) 1,00,000 - -
Resale value now (Rs.) 1,10,000 - -
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Purchase price (Rs.) - 1,80,000 2,00,000
Annual fixed costs (including depreciation) (Rs.) 92,000 1,08,000 1,32,000
Variable running costs (including labour) per unit 3 1.50 2.50
(Rs.)

Production per hour (unit) 8 8 12
You are also provided with the following details:

Selling price per unit (Rs.) 20

Cost of materials per unit (Rs.) 10
Annual operating hours 2,000
Working life of each of the three machines (as from now) 5 years
Salvage value of machines Z Rs. 10,000, X Rs. 15,000,

Y Rs. 18,000

The company charges depreciation using straight line method. It is anticipated that an
additional cost of Rs. 8,000 per annum would be incurred on special advertising to sell the
extra output of machine. Assume tax rate of 50% and cost of capital 10%. The present value
of Re. 1 to be received at the end of the year at 10% is as under:

Year 1 2 3 4 5
Present value .909 .826 751 .683 0.621

Required: Using NPV method, you are required to analyse the feasibility of the proposal and
make recommendations.

Answer
Computation of Net Present Value
Machine yA X Y
Net Present Value 9,910 7,445 24,934.00
Profitability Index 1.09 1.041 1.12
Question 6

The Globe Manufacturing Company Ltd. is considering an investment in one of the two
mutually exclusive proposals — Projects X and Y, which require cash outlays of Rs. 3,40,000
and Rs. 3,30,000 respectively. The certainty-equivalent (C.E.) approach is used in
incorporating risk in capital budgeting decisions. The current yield on government bond is
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8% and this be used as the riskless rate. The expected net cash flows and their certainty-
equivalents are as follows:

Project X Project Y
Year-end Cash flow C.E. Cash flow C.E.
Rs. Rs.
1 1,80,000 8 1,80,000 9
2 2,00,000 g 1,80,000 8
3 2,00,000 5 2,00,000 N

Present value factors of Re. 1 discounted at 8% at the end of year 1, 2 and 3 are .926, .857
and .794 respectively.

Required:
(i) Which project should be accepted?

(i) If risk adjusted discount rate method is used, which project would be analysed with
a higher rate?

Answer
0 Net present value Project X (7,276)
Net present value Project Y 54,580

(i) Since the certainty-equivalent (C.E.) Co-efficient of project X is lower than project
Y, the project X is riskier than project Y. Therefore, if risk adjusted discount rate
method is used the project X would be analysed with a higher rate.

Question 7

A firm has an investment proposal, requiring an outlay of Rs. 40,000. The investment
proposal is expected to have 2 years’ economic life with no salvage value. In year 1, there is
a 0.4 probability that cash inflow after tax will be Rs. 25,000 and 0.6 probability that cash
inflow after tax will be Rs. 30,000. The probabilities assigned to cash inflows after tax for the
year |l are as follows:

The Cash inflow year | Rs. 25,000 Rs. 30,000
The Cash inflow year Il Probability Probability
Rs. 12,000 0.2 Rs. 20,000 0.4
Rs. 16,000 0.3 Rs. 25,000 0.5
Rs. 22,000 0.5 Rs. 30,000 0.1
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The firm uses a 10% discount rate for this type of investment.
Required:
(i) Construct a decision tree for the proposed investment project.

(i) What net present value will the project yield if worst outcome is realized? What is
the probability of occurrence of this NPV?

(i) What will be the best and the probability of that occurrence?
(iv)  Will the project be accepted?
(10% Discount factor 1 year 0.909
2 year 0.826)

Answer:
(i)  Joint Probability
Path Joint Probability
1 0.08
2 0.12
3 0.20
4 0.24
5 0.30
6 0.06

(i) Worst outcome-NPV- Rs. 7,363 (negative) and probability of this NPV is 8%.
(iii)  Best outcome-NPV- Rs. 12,050 (positive) and probability of this NPV is 6%.

(iv)  Yes, the project will be accepted since the Expected Net present value ~ probability
sum total is positive.

Question 8

Neale Tech Plc proposes to launch a new product. The company appointed Kachy
Consultants to conduct market study. The consultants suggested that the price of product
can be set £36 or £38 or £40 per unit. The company intends to hire a machinery to
manufacture the product at £400 000 per annum. However, if annual production exceeds 60
000 units, additional cost of £160 000 per annum will be incurred for hire of machinery. The
following data is related to the estimated sale and possible selling prices.

Table |
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Selling Price £36 £38 £40
Units Prob. Units Prob. Units Prob.
Pessimistic 70 000 0.3 60 000 0.1 30 000 04
Most likely 80 000 0.5 70 000 0.7 60 000 0.5
Optimistic 90 000 0.2 90 000 0.2 70 000 0.1
Table - I
Variable Cost Prob.
£10 0.6
£12 0.4
1.00

The company has committed publicity expenditure of £80 000per annum. You are required
to analyse and advise which selling price shall lead to maximization of profit.

(Answer: There are 16 scenarios possible and the expected value of profit is maximum at
the selling price of £38. So the firm should fix up the price at £38.)

Question 9

Small Oil is wondering whether to drill for oil in Chemsfield Basin. The prospectuses are as

follows:

Depth of well in Total cost Probability of PV of Oil (if
feet found)
(Million €) Finding oil Not Finding oil (Million €)

2000 4 0.5 0.5 10
4000 5 0.2 0.8 9
6000 6 0.25 0.75 8

Draw a decision tree showing the successive drilling decisions to be made by Small QOil.
How deep should it be prepared to drill?

(Answer: Using rolling back technique, we shall take the decision at decision point D3 first
and then it to arrive decision at a decision point D, and then use it to arrive decision at a
point D+. At D3 small oil should drill upto 6000 feet, at D, small oil should drill upto 4000 feet
and at D1 Small oil should drill upto 2000 feet.)
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	4. Post Completion Audit
	Post-completion audit evaluates actual performance with projected performance. It verifies both revenues and costs. 
	6. Capital Budgeting Under Risk and Uncertainty
	7. Simulation Analysis
	9. Methods of Selection of Projects
	(a) Risk Adjusted Discount Rate Method: it means adjusting discount rate to reflect project risk.
	11. Capital Budgeting Under Inflation
	Adjustment for inflation is a necessity for capital investment appraisal as inflation will raise the revenues and costs of the project. The net revenues after adjustment for inflation shall be equal to net revenues in current terms.
	Cash inflow 
	Cash outflow 
	Amount of loan from financial institution
	No. of years
	Cumulative discount factor for 1-15 years
	Net cash inflow of the project
	Equated yearly instalment of the project
	Cash inflow available for equity shareholders 
	Variable cost last year
	Year
	NPV
	Year II
	P2
	Project M
	Year-end
	Salvage

	Expected NPV



	(1) Taxes on income associated with foreign projects: The host country levies taxes (rates differ from country to country) on the income earned in that country by the Multi National Company (MNC). Major variations that occur regarding taxation of MNC’...
	(i) Many countries rely heavily on indirect taxes such as excise duty; value added tax and turnover taxes etc.
	(ii) Definition of taxable income differs from country to country and also some allowances e.g. rates allowed for depreciation.
	(iii) Some countries allow tax exemption or reduced taxation on income from certain “desirable” investment projects in the form of tax holidays, exemption from import and export duties and extra depreciation on plant and machinery etc.
	(iv) Tax treaties entered into with different countries e.g. double taxation avoidance agreements.
	(v) Offer of tax havens in the form of low or zero corporate tax rates.
	(2) Political risks: The extreme risks of doing business in overseas countries can be seizure of property/nationalisation of industry without paying full compensation. There are other ways of interferences in the operations of foreign subsidiary e.g. ...
	NPV model can be used to evaluate the risk of expropriation by considering probabilities of the occurrence of various events and these estimates may be used to calculate expected cash flows. The resultant expected net present value may be subjected to...
	(3) Economic risks: The two principal economic risks which influence the success of a project are exchange rate changes and inflation.
	The impact of exchange rate changes and inflation upon incremental revenue and upon each element of incremental cost needs to be computed.
	(1) The IRR method cannot be used to choose between alternative lease bases with different lives or payment patterns.
	(2) If the firms do not pay tax or pay at constant rate, then IRR should be calculated from the lease cash-flows and compared to after-tax rate of interest. However, if the firm is in a temporary non-tax paying status, its cost of capital changes over...
	(3) Another problem is that risk is not constant. For the lessee, the payments are fairly riskless and interest rate should reflect this. The salvage value for the asset, however, is probably much riskier. As such two discount rates are needed. IRR gi...
	(4) Multiple roots rarely occur in capital budgeting since the expected cashflow usually changes signs once. With leasing, this is not the case often. A lessee will have an immediate cash inflow, a series of outflows for a number of years, and then an...
	(i) What happens to the present value (or some other criterion of merit) if flows are, say Rs. 50,000 than the expected Rs. 80,000?
	(ii) What will happen to NPV if the economic life of the project is only 3 years rather than expected 5 years?
	(a) Cash flows may be worst (pessimistic)
	(b) Cash flows may be most likely.
	(c) Cash flows may be most optimistic.
	(1) Identification of all those variables having an influence on the project’s NPV or IRR.
	(2) Definition of the underlying quantitative relationship among the variables.
	(3) Analysis of the impact of the changes in each of the variables on the NPV of the project.
	(i) It is always advisable to make provisions for cost escalation on all heads of cost, keeping in view the rate of inflation during likely period of delay in project implementation.
	(ii) The various sources of finance should be carefully scruitinised with reference to probable revision in the rate of interest by the lenders and the revision which could be effected in the interest bearing securities to be issued. All these factors...
	(iii) Adjustments should be made in profitability and cash flow projections to take care of the inflationary pressures affecting future projections.
	(iv) It is also advisable to examine the financial viability of the project at the revised rates and assess the same with reference to economic justification of the project. The appropriate measure for this aspect is the economic rate of return for th...
	(v) In an inflationary situation, projects having early payback periods should be preferred because projects with long payback period are more risky.
	(i) Adjust each year's cash flows to an inflation index, recognising selling price increases and cost increases annually; or
	(ii) Adjust the 'Acceptance Rate' (cut-off) suitably retaining cash flow projections at current price levels.
	An example of approach (ii) above can be as follows:
	Normal Acceptance Rate  : 15.0%
	Expected Annual Inflation  : 5.0%
	Adjusted Discount Rate  : 15.0 × 1.05 or 15.75%
	It must be noted that measurement of inflation has no standard approach nor is easy. This makes the job of appraisal a difficult one under such conditions.
	(i) Allocation of limited resources among ranked acceptable investments.
	(ii) This function enables management to select the most profitable investment first.
	(iii) It helps a company use limited resources to the best advantage by investing only in the projects that offer the highest return.
	(iv) Either the internal rate of return method or the net present value method may be used in ranking investments.
	(a) Employment potential criterion;
	(b) Capital output ratio – that is the output per unit of capital;
	(c) Value added per unit of capital;
	(d) Foreign exchange benefit ratio.
	1. An approximation of IRR is made on the basis of cash flow data. A rough approximation may be made with reference to the payback period. The payback period in the given case is 5 years i.e.  . From the PVAF table the closest figures are given in rat...
	2. The estimate of IRR cash inflow of the project for both these rates is as follows:
	At 18%  = Rs. 40 crores ( PVAF (18%, 15 years)
	(1)
	If company’s debt capital is riskless than above relationship become:
	(debt = 0
	Note: Since (debt is not given it is assumed that company debt capital is virtually riskless.
	VE = Rs. 60 lakhs.
	VD = Rs. 40 lakhs.
	V0 = Rs. 100 lakhs.
	= 0.9
	(2) Company’s cost of capital = (8 (A ( Risk premium
	Where (8 = Risk free rate of return
	(A = Beta of company assets
	Therefore, company’s cost of capital = 8% + 0.9 ( 10 = 17%
	In case of expansion of the company’s present business, the same rate of return i.e. 17% will be used. However, in case of diversification into new business the risk profile of new business is likely to be different. Therefore, different discount fact...
	(iii)  Standard deviation is a statistical measure of dispersion; it measures the deviation from a central number i.e. the mean.
	In the context of capital budgeting decisions especially where we take up two or more projects giving somewhat similar mean cash flows, by calculating standard deviation in such cases, we can measure in each case the extent of variation. It can then ...
	A project, which has a lower coefficient of variation will be preferred if sizes are heterogeneous.
	Besides this, if we assume that probability distribution is approximately normal we are able to calculate the probability of a capital budgeting project generating a net present value less than or more than a specified amount.
	Expected Net Cash flow (ENCF)
	.3 (6,00,000) + .4 (4,00,000) + .3 (2,00,000) = 4,00,000
	σ2=.3 (6,00,000– 4,00,000)2 + .4 (4,00,000 – 4,00,000)2 + .3 (2,00,000 – 4,00,000)2
	σ =
	σ = 1,54,919.33
	ENPV = 4,00,000 × 4.100 = 16,40,000
	NPV = 16,40,000 – 5,00,000 = 11,40,000
	Project B
	ENCF = .3 (5,00,000) + .4 (4,00,000) + .3 (3,00,000) = 4,00,000
	σ2=.3 (5,00,000 – 4,00,000)2 + .4 (4,00,000 – 4,00,000)2 + .3 (3,00,000 – 4,00,000)2
	σ =
	σ = 77,459.66
	ENPV = 4,00,000 × 4.100 = 16,40,000
	NPV = 16,40,000 – 5,00,000 = 11,40,000
	Recommendation:
	NPV in both projects being the same, the project should be decided on the basis of standard deviation and hence project ‘B’ should be accepted having lower standard deviation, means less risky.
	(b) (i) On the basis of standard deviation project X be chosen because it is less risky than Project Y having higher standard deviation.
	(ii) CVx =     =    = .738
	(iii)  However, the NPV method in such conflicting situation is best because the NPV method is in compatibility of the objective of wealth maximisation in terms of time value.
	Statement Showing the Net Present Value of Project N
	(ii) If the worst outcome is realized the project will yield NPV of – Rs. 14,726. The probability of occurrence of this NPV is 8% and a loss of Rs. 1,178 (path 1).
	(iii) The best outcome will be path 5 when the NPV is at Rs. 15,840. The probability of occurrence of this NPV is 30% and a expected profit of Rs. 4,752.
	(iv) The project should be accepted because the expected NPV is positive at Rs. 6,223.76 based on joint probability.
	You own an unused Gold mine that will cost Rs. 10,00,000 to reopen. If you open the mine, you expect to be able to extract 1,000 ounces of Gold a year for each of three years. After that the deposit will be exhausted. The Gold price is currently Rs. 5...
	= ( Rs. 5,260
	Because the NPV is negative, we should not open the mine at t = 0. It does not make sense to open the mine at any price less than or equal to Rs. 5,000 per ounce.
	(ii) Assume that we delay one year until t = 1, and open the mine if the price is Rs. 5,500.
	At that point:
	If the price at t1 reaches Rs. 5,500, then expected price for all future periods is Rs. 5,500.
	NPV at t0 = Rs. 12,38,167/1.10 = Rs. 11,25,606
	If the price rises to Rs. 5,500 at t = 1, we should open the mine at that time.
	The expected NPV of this strategy is:
	(0.50 ( Rs. 11,25,606) + (0.50 ( 0) = Rs. 5,62,803
	As already stated mine should not be opened if the price is less than or equal to Rs. 5,000 per ounce.
	If the price at t1 reaches Rs. 4,500, then expected price for all future periods is Rs. 4,500. In that situation we should not open the mine.
	(b) Suppose we open the mine at t = 0, when the price is Rs. 5,000. At t = 2, there is a 0.25 probability that the price will be Rs. 4,000. Then since the price at t = 3 cannot rise above the extraction cost, the mine should be closed. If we open the ...
	=   Rs. 1,07,438
	Therefore, the NPV with the abandonment option is Rs. 1,07,438.
	The value of the abandonment option is:
	0.25 ( 1,000 ( (600) / (1.10)3 = Rs. 1,12,697
	The NPV of strategy (2), that to open the mine at t = 1, when price rises to Rs. 5,500 per ounce, even without abandonment option, is higher than option 1. Therefore, the strategy (2) is preferable.
	Under strategy 2, the mine should be closed if the price reaches Rs. 4,500 at t = 3, because the expected profit is (Rs. 4,500 – 4,600) ( 1,000 = – Rs. 1,00,000.
	The value of the abandonment option is:
	0.125 ( (1,00,000) / (1.10)4 = Rs. 8,538
	Note: Students may also assume that the price of the gold remains at Rs. 5,000 to solve the question.
	1,00,000 x 3.790 = Rs.3,79,000 (Students may have 3.791 also the values will change accordingly)
	20,000 x 0.621 = Rs.12,420/-
	ENPV = (-)4,00,000 + 3,79,000 + 12,420 = (-)Rs.8,580/-
	ENPV of the best case
	ENPV = (-)4,00,000 + 1,20,000 x 3.79 + 60,000 x 0.621 = Rs.92,060/-.
	(iii) (a) Required probability  = 0.3
	(b) Required probability = (0.3)5 = 0.00243
	(iv) The base case NPV = (-)4,00,000 + (1,10,000 x 3.79) + (50,000 x 0.621)
	= Rs.47,950/-
	ENPV = 0.30 x (-) 8580 + 0.5 x 47950 + 92060 x 0.20
	= Rs.39,813/-
	Therefore,
	=
	= Rs.35,800/-
	Therefore, CV = 35,800/39,813 = 0.90
	(v) Risk adjusted out of cost of capital of X Ltd. = 10% - 1% = 9%.
	NPV
	Calculation of NPV

	(a) Sales Price:-
	Let the sale price/Unit be S so that the project would break even with 0 NPV.
	10,00,000 =
	= S – 40  = 10,00,000/65,512
	= Rs.15.26
	= S = Rs.55.26 which represents a fall of (60-55.26)/60
	Or 0.079 or 7.9%
	Alternative Method
	S= Rs.40 + Rs.15.26
	= Rs.55.26
	(b) Unit Cost:-
	If sales price = Rs. 60 the cost price required to give a margin of Rs.15.26 is (Rs.60 – Rs.15.26) or Rs.44.74 which would represent a rise of 11.85% i.e.,
	(c) Sales volume:-
	The requisite percentage fall is:-
	3,10,293/13,10,293  100 = 23.68%
	(d) Since PV of inflows remains at Rs.13,10,293 the initial outlay must also be the same.
	Percentage rise = 3,10,293/10,00,000  100 = 31.03%.
	(e) Present value for 1st two years.
	= - 10,00,000 + 4,00,000 x 909 + 6,00,000 x 0.826
	= - 10,00,000 + 3,63,600 + 4,95,600
	= - 10,00,000 + 8,59,200
	= - 1,40,800
	The project needs to run for some part of the third year so that the present value of return is Rs.1,40,800. Let us consider that fraction of the year be x.
	6,00,000 x/(1.1)2+x = 1,40,800
	Putting x = 0.2 in above equation the present value of the return is Rs. 97,301.
	Putting x = 0.3 the present value becomes Rs.1,44,578.
	By interpolating we get X = 0.292
	Thus, if the project runs for 2.292 years then break even would be achieved.
	Note: The above calculation may also be made as follows:
	Year – 2006
	Year - 2005
	Rs.15,00,000
	Advise: Since the NPV is positive, replacement of the exiting machines is financially viable.
	Financial Analysis Whether to Replace the Existing Machines (Using NPV Method)
	Incremental cash outflows:
	Working Notes:
	3.  Savings in Labour cost:
	4. Incremental cost of raw material:
	Determine the risk adjusted net present value of the following projects:
	(i) We are following FIFO system for the purpose of issues.
	(ii) Costs are going up faster than 12% and they will go up further in 2009.
	(iii) We are not setting aside enough to replace the machinery; we need to set aside Rs. 1,65,000, not Rs. 1,50,000 so as to be able to buy new machinery.
	(iv) It is still not late to switch to LIFO for 2008. This will reduce closing inventory to Rs. 3,30,000 and raise cost of goods sold.
	(i) What is the weighted average inflation factor for the firm using LIFO?
	(ii) If the firm desires a 15 per cent profit margin on sales, how much should the firm charge for the product per unit?
	Required:
	(i)  Which project should be accepted?
	(ii) If risk adjusted discount rate method is used, which project would be analysed with a higher rate?
	(i) Net present value Project X    (7,276)
	Net present value Project Y    54,580
	(ii) Since the certainty-equivalent (C.E.) Co-efficient of project X is lower than project Y, the project X is riskier than project Y. Therefore, if risk adjusted discount rate method is used the project X would be analysed with a higher rate.
	The firm uses a 10% discount rate for this type of investment.
	Required:
	(i)  Construct a decision tree for the proposed investment project.
	(ii) What net present value will the project yield if worst outcome is realized? What is the probability of occurrence of this NPV?
	(iii) What will be the best and the probability of that occurrence?
	(iv) Will the project be accepted?
	(10% Discount factor   1 year  0.909
	2 year  0.826)



