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INTRODUCTION

BHM 713: Capital Investment and Financial Decisiogisa semester
course work of two credit hours. It will be takby students offering
the Post Graduate Diploma programme in the Schb&usiness and
Human Resources Management.

The course, Capital Investment and Financial Decssi consists of 14
units involving conceptual issues in investment &ndncial decisions
through viability tests. The course involves somapgplications of
elementary Mathematics. You are expected to bdifanwith the use
of simple calculators.

The course guide tells you what the course BHMig18l about.
WHAT YOU WILL LEARN IN THIS COURSE

The course contents consist of conceptual issuas/@stments such as
definition, types and characteristics of investreemind types and
features of decisions. Financial decisions preddatan viability tests

shall also be discussed.

COURSE AIMS

The truth is that the future is very uncertain. t,Y#ecisions are future-
oriented. This course, therefore, aims at expogimg to the various
techniques that can be applied in financial densie thus leading to
scientific decisions being taken.

The aims will be achieved by:

o explaining the basis for long-term decision making

. discussing the traditional technique for appraisingestments
which include the Accounting Rate of Return (ARR)dathe
Payback Period of Investments (PPI)

o discussing the discounted techniques, namely, tae Pesent
Value (NPV), Internal Rate of Return (IRR) and Redfility
Index (PI)

o explaining the merits and demerits of the variachhiques

o highlighting the impacts of inflation on investmexgpraisal

o discussing why uncertainty must be considered irestment
appraisal

o explaining how probabilities can be used to infleeethe impact
of risk and uncertainty in investment decisions

o explaining how to conduct a sensitivity analysignfinvestment.
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COURSE OBJECTIVES

At the

end of this course, you should be able to:

define capital investment — distinguishing betwelea various
classes

compute the Accounting Rate of Return (ARR) andRhagback
Period of Investments (PPI)

compute the Net Present Value (NPV), Internal Rdt®eturn
(IRR) and Profitability Index (P1) of projects

appraise capital investments based on both thetitraal and
discounted techniques

apply probabilities to compute the (i) expectedueali) standard
deviation and (ii) co-efficient of correlation ofggects

conduct sensitivity analysis of investments

evaluate investments under inflationary conditiod a

evaluate investments when capital is not adequmite tesulting
to capital rationing.

COURSE MATERIALS

1. Course guide

2. Study units

3. Textbooks

4. Assignment file

STUDY UNITS

There are 14 units in this course. The units shbaldtudied carefully.

The Modules

Module 1

Unit 1 Conceptual Issues in Capital Investment

Unit 2 Decisions: Types, Features and Tools for iflec-
Making

Unit 3 The Payback Period

Unit 4 The Accounting Rate of Return

Unit 5 Compounding and Discounting

Module 2

Unit 1 The Net Present Value (NPV)

Unit 2 The Net Present Value (Annuity)
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Unit 3 The Internal Rate of Return

Unit 4 The International Rate of Return

Unit 5 The Profitability Index

Module 3

Unit 1 The Impact of Inflation on Investment Prepts

Unit 2 Using Probability to Assess Impact of Risks Capital
Investments

Unit 3 Sensitivity Analysis

Unit 4 Capital Rationing

The first two units delved into the basic princgplen capital

investments. Module 1 unit 3 — Module 2 unit 5used on the basic
capital investment appraisal techniques while Med8lunits 1 to 4
looked at the impact of inflation on investment gals, the use of
probabilities in controlling the impact of uncerti in investment,

sensitivity analysis and capital rationing.

Each study unit is expected to take you at leash twours of

concentrated studies. Every unit includes intrtidns, objectives,

main content, self assessment exercises, concjusionmary, tutor-

marked assignment and references/further reading. &e required to
study the materials religiously and thereaftertlry exercises. This is
what is called “practice.” Being a quantitativeucse, these practices
are very crucial and central to understanding tbeict under

consideration. You are advised to use some oftéktbooks under

references, for further reading and practices. yTére meant to give
additional information. All these efforts, put talger, shall enable you
to achieve the learning objectives which we statdier.

ASSIGNMENT FILE
All together, there are five assignment questioryaou are expected to

attempt all of them. You may wish to be guided by ffollowing
schedules.

. Question One: This is centred on the basic principles of
investment and financial decisions (refer to ugjt8, and 4).
o Question Twa Computation of the Accounting Rate of Return

(ARR) and Payback Period (PBP) of capital invests@refer to
units 5and 6).

o Question Three Computation of Net Present Value (NPV) of
projects (refer to Units 8 and 9).
o Question Four. Computation of the Internal Rate of Return

(IRR) of some capital investments (refer to unlds 11 and 12).

Vi
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o Question Five: Computation of expected value, standard
deviation and coefficient of variation of some g (refer to
unit 14).

TUTOR-MARKED ASSIGNMENT

In doing the tutor-marked assignments, you are erpeto apply what
you have learnt in the contents of the study ufiteese assignments,
which are five in number, are expected to be turteeglour tutor for
grading. They constitute 30% of the total score.

FINAL EXAMINATIONS AND GRADING

At the end of the course, you will write the firmtamination. It will
attract the remaining 70%. This makes the totallfscore to be 100%.

SUMMARY

This course, Capital Investment and Financial Dexns (BHM 713),
exposes you to the basic principles of capital stwent and investment
appraisal techniques (viability tests). Havingcassfully completed the
course, you are expected to be at home with theegioes and
techniques that facilitate financial decisions,imasly called, capital
budgeting investment appraisal and project evalnatBest of luck.

Vii
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MODULE 1

Unit 1 Conceptual Issues in Capital Investment

Unit 2 Decisions: Types, Features and Tools fociflen-
Making

Unit 3 The Payback Period

Unit 4 The Accounting Rate of Return

Unit 5 Compounding and Discounting

UNIT 1 CONCEPTUAL ISSUES IN CAPITAL
INVESTMENT

CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1  Definition of Investment
3.2 Types of Investment
3.3  Basic Features of Investment
3.4 Investment and Speculation
3.5 Basis for Classifying Investments
3.6  Further Classifications
3.7 Degree of Dependence in Investments
4.0 Conclusion
5.0 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Any discussion on investment must begin with thisypde truth:
investment requires taking some risks. Your hope ihvestment
success depends, in part, on your ability to céontrase risks without
passing up reasonable rewards (Miller, 2003: 1IB)therefore follows
that investment involves some elements of sacrificanticipation of
future returns.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define investment

state types of investment

identify some basic features of investment
explain some conceptual issues in investment.
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3.0 MAIN CONTENT
3.1 Definition of Investment

Investment, in its broad sense, means the sacoficairrent naira for

future naira. Two different attributes are gengralvolved: time and

risk. The sacrifice takes place in the presentiamertain. The rewards
come later, if at all and the magnitude is gengraficertain. In some
cases, the element of time predominates (for examgbvernment
bonds). In other cases, risk is the dominanthattel (for example, call
options on common stock). In yet others, both tiema risk are

important (for example, shares of common stock)ll{@vin, F Sharpe,

Garden J. Alexandra and Jeffery V. Bairley, 1996: Viewed in this

sense, marriage is an investment.

3.2 Types of Investment

Broadly speaking, investment may be classified: into
direct

indirect

real assets (tangible)
paper assets (financial instrument)

oo oTw

3.3 Basic Features of Investment

Our discussions so far can be summarised by higinig the essential
features of investment.

a. Investments are undertaken in anticipation ofebts which are
not expected to accrue concurrently with the inwestt outlay.
As a result of this inevitable time lag betweenlautnd benefit,
almost every investment involves some risks, thek rihat
anticipated benefits may not ultimately be realised

b. Investments can be made in real or financiadtasslrrespective
of the media, all investments can be measuredrmstef the
total outlay of funds.

C. Unlike capital, investment is a flow variableorGequently, it
ought to be measured as a time-rate of changepitatatock.
d. Since investment benefits accrue overtime, these the

expectation that the asset in which any investrnsedénominated
shall be retained by the investor for some readenpbriod.
Hence the value of the asset should be carefuldbbshed at the
time the investment is made.
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e. Every investment involves some current capgbilitor
consumption. As a result of this feature, econtsnissually
expect an identity between the level of savingsiamdstment.

3.4 Investment and Speculation

According to Okafor (1983), the distinction betwerwestment and
speculation is not easy to make by simply obserthegovert actions of
the individuals involved. He went further to prdei a beautiful
summary comparing the two as follows.

Table 1: Investment and Speculation Compared
Possible Investment Speculation
considerations
1. Degree of risk Less More, if not
assumed infinite.
2. Level of| Moderate High
income/profit
expecte
3. Income Income to accru¢lncome to accrug
orientation over time quickly and in g
lump sum
4, Major Future value of Direction and
consideration assets and futureextent of expectefl
earnings potential | price movement
5. Nature of income Regular income gn@apital gains.
possible termina
capital gains.

3.5 Basis for Classifying Investments

Broadly speaking, investments can be classifiedl twb- investment in
real assets and investment in financial assetsthdnwords of Okafor
(1983) both types of investments can further bestfed on the basis of
a number of parameters.

a. Magnitude of outlay
Major investments could be distinguished from minor
investments. In investment outlay, size is re&tiv An
investment is major or minor depending on the netat
proportion of the outlay to the total size of arfir Thus, whereas
an investment of-R0, 000 could be considered a
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minor investment by a firm capitalised at2M million, it is a
very major investment to a small firm with totakats valued at
N40, 000.

b. Risk environment of investment
A distinction is made between investment under tmn$ of
certainty, investments under conditions of risk ameestments
under conditions of uncertainty. The problem aofkriand
uncertainty will be discussed in the subsequerit uni

C. Motivation for investment
A distinction could be made among investments fesea
replacement, capacity expansion or modernisatiomd a
investments for strategic purposes.

d. Sequencing of cash flows
Conventional investments are distinguished from -non
conventional investments on the basis of the timizagd
sequencing of cash flow arising from the investmé&ie nature
of both types of investments, and the differencetsvben them,
are discussed subsequently, in this course.

e. Nature of expected benefits
A distinction exists between cost-saving and reeeyielding,
real asset investment. The former is illustratedabyirm that
replaces old equipment in the hope of cutting dpegacosts over
the life of the new equipment. In a revenue exjmns
programme, on the other hand, funds are investedrder to
increase gross revenue either through additiorlak salume or
through increased price per unit of sales.
When evaluating a cost-saving investment, the vaigotal
costs saved is compared with the additional investrmade. In
the latter situation, the investor would have tampare the
increased costs with the additional sales revenue.

f. Relationship to other investments
The costs and benefits of a given investment mayay not be
affected by alternative investments. In this rdgatependent
investments are different from independent investsie

g. Investment in real assets
Investment in real assets takes one of three niiajors, that is,
investment in business fixed assets, investmeirventory and
investment in residential construction.

h. Investment in projects
Real asset investment is either on single fixedetaser on a
group of inter-related assets. Where the grouniafr-related
assets provides facilities capable of completimpyaduction or a
service process, the investment activity is desdrias a project.
Investment projects are such that the facilitiesvigled by the
component assets can only be effective if operated unit.
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Hence the component assets must necessarily bgtadcer
rejected as a set.

Contrary to popular expectation, the basic diffeeebetween projects
and single asset investments does not lie in theevaf the investment
outlay. The cost of a single turbine in a hydroctleity generating

plant could be many times the total investmentayuth a corn grinding

mill. In terms of our definition, the latter is @oject because it can
complete a processing cycle. Outlay on the hydrotecity generating

turbine is not by itself a project. The distinctionust, however, be
given a common sense interpretation. It is wrdogexample, to regard
the purchase of a single taxi cab as a projecyghosuch a cab can
operate as a unit. A project necessarily involttes interplay of a

number of single assets. (Okafor, 1983).

3.6 Further Classifications

1. Conventional and non-conventional investments
According to Okafor (1983), investment activities which
periods of net cash outflows are expected to peeqgetiods of
net cash inflows are described as conventionaktnvents. Non-
conventional investments, on the other hand, avsethn which
there is no specific pattern in the sequencingashdlows.

2. Cash flows
The definition of net cash inflow or outflow useloae is not
identical with the accounting concept of incomeegpenditure.
Net cash inflow from an investment for any periadliides both
the accounting income for the period and the n@iaxpenses
charged to operating revenue in determining sucbnre such as
depreciation.

3. Dependent and independent investments
Two or more investments are economically independethe
expected cash flow from each would be unaffecteétidr or
not the alternate investments are carried out qoaictly.

Investment proposals are dependent if they areereitbchnically
dependent or economically dependent. (Okafor, 1983)

3.7 Degree of Dependence in Investments

There are degrees of dependence of investment mnies. In one
extreme case, one investment (A) is so dependeanother (B) that the
net benefits of A would be virtually insignificanhless both themes are
carried out simultaneously. Given that situatiomyestment B is a
prerequisite for A. Where the degree of dependeésaeciprocal, the
alternatives are complementary.
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The other extreme case of dependence occurs wiheternatives are
so inter-related that the decision to carry out onpliesipso facto a
rejection of the other. This is a casemaftual exclusion which occurs
either because of technical dependence or becdwesealternative
investments serve the same market which can ormdpast one of the
alternatives. Cases of mutual exclusion in invesiimalternatives
abound in industry.

Note Well

The distinction between dependent and independavesiments is
important for one main reason. Whereas an indegrgndvestment is
evaluated on the basis of its absolute cash flavagpendent investment
must be evaluated on the basis of its incrememat dows.

4.0 CONCLUSION

In this unit, you have learnt that capital investiisecan contribute a lot
towards national development.  Accordingly, it islvisable that
individual families, churches and states should alon one form of
investment or the other.

5.0 SUMMARY

In this unit, you have seen that capital investentolve making

sacrifices today in anticipation of future benefit¥ou also learnt that
investments could, broadly speaking, be divided tato namely, direct

and indirect investments or real assets (tangibled paper assets
(Financial Instrument). You also looked at thetdeas of investments
and finally you were able to distinguish betweewestments and
speculations.

6.0 TUTOR-MARKED ASSIGNMENT
1. “There is no basic difference between the behaviodr

speculators and those who are interested in ma&signuch
income as possible from a given capital outlay $dDiss.

2. Discuss the major similarites and differences |leetw
investment in real assets and investment in firdassets.
3. Evaluate at least five government policies curgentl force,

which either induce or stifle private investment.
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1.0 INTRODUCTION

In real life situations, one is often faced withnmahan one choice out
of many possible courses of action. These posesduleses of action are
known as alternatives. Faced with these alterngtithee question then
that naturally arises is: Which of the alternatides embark upon?
Collectively, all the steps and processes to bertak order to arrive at

the best possible course of action are known asidaanaking. This is
the focus of this unit.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

. use tools for decision making at various levels
o define some terms in “Decision Analysis”.

3.0 MAIN CONTENT

3.1 Categories in Decision-Making

Decisions could be grouped into five.

a. Routine planning decision -decision here is often concerned

with how to make the best use of scarce resouréeample of
this is budgeting.
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b. Non-routine (short-run problem) - this is a "one-off" special
decision of a non-recurring nature, where cost-fieamalysis
could quickly be carried out.

C. Investment or disinvestment decision this decision involves
large cash outflow and the potential benefits axpeeted to
accrue over a reasonably long period.

d. Long-range decision -this is a decision that is not frequently
made. In a way, therefore, it can be seen as @atitptéave policy
decision. (Shilling law, 1963). This type of deacrs tries to
provide a continuing solution to a continuing orcuging
problem.

e. Control decision-this decision involves evaluating performance
provided a proper cost-benefit analysis is carread before
implementation. (MAYO/BPP.1988:314).

Alternatively, decisions could simply be categadiggto two.

a. “Accept or Reject” decisions
b. Ranking decisions.

To facilitate our discussion, let's look at the i@as concepts in
decision-making, starting with the concept of ralevcosts.

3.2 Concepts in Decision-Making

Relevant costs

According to the official terminology of the Chamd Institute of
Management Accountants (CIMA), relevant costs afindd as “cost
appropriate to aiding the making of specific mamaget decisions.”
MAYO/BPP (1988: 316) is of the view that the cosfisich should be
used for decision making are often referred toetsvant costs. That is

a relevant cost is a future cash flow arising a&ect consequence of a
decision.

Relevant costs are future costs. Past costs dyeusaful in so far as
they provide information for predicting future cest

Relevant costs are cash flows. The following stidnd ignored.

o Depreciation/amortisation
. Notional rent or interest
. All overhead costs absorbed
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o A relevant cost is one which arises as a direcsequence of a
decision.

Differential costs

These are the differences in costs between twonalige courses of
action. Example: If going to Lagos by road fromuBn costs=4,000
and going by air costs=10,000, the differential cost is therefore
N(10,000 — 2,000) =-8(000.

Incremental costs

These are relevant costs, which are simply thetiaddi costs incurred
as a consequence of a decision. Example: in aside¢ the cost of
processing further is known as incremental cost Hred associated
benefit is known as incremental revenue. The kifiee between the
incremental revenue and incremental cost formsseldar the decision
to be processed further.

How does incremental cost differ from differentalst?

Whereas differential costs compare the differemce®sts between two
alternative courses of action, incremental costsvealys of stating the
relevant costs when three or more options are coedp@AYO/BPP,
1983: 318).

Avoidable costs

They are defined as “those costs that can be fd=htvith an activity or
sector of a business and which would be avoid#uhif activity or sector
did not exist.

Opportunity costs

An opportunity cost is the benefit foregone by cting one opportunity
instead of the next best alternative.

Sunk costs

In the Holy Bible, the Gospel of St. Matthew, 22:14ike 14: 15 — 24,
the parable of the ‘Wedding Feast’ was told. Adauy to the passage,
those invited failed to come and the king said,wngo to the main
streets and invite to the feast as many peopl®adind (Matt. 22: 9).

If we hold constant the moral or spiritual lessonsg, can then extract
the accounting information contained therein whgchs follows.

1C
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Realising that the cooked food and meat and wine \a# perishable —
possibly there was no refrigerator then — the kegsoned that all the
food and meat were sunk costs (they had no vidbdenative uses, if
not consumed that day). Hence, he decided toemther people to
come and eat the food and meat, so that on thesmeat day (Matt.
25: 31 — 46), he may be told, “I was hungry and jemime, thirsty and
you gave me a drink: | was a stranger and you vedeime in your
home” (Matt. 25: 35).

The above vividly illustrates the concept of sumstcdefined as “the
cost of an asset which has no significant alteveatise. Examples
include:

o dedicated fixed assets
o development costs already incurred.

Committed costs
A cost is said to be a committed cost if the caskflav must of

necessity take place regardless of whatever decisitaken now about
alternative opportunities.

Notional (imputed) costs
This is in line with the matching concept in acciogn It is a

hypothetical account cost which reflects the usa denefit for which
no actual cash expense is incurred. Examplehariliowings.

o Rent charged on a building owned by an organisation
o Interest charged on own capital employed.

The relevant cost of materials

In the word of MAYO/BPP (1988: 322), the decisioeg below shows
how the relevant costs of materials can be ideatjfprovided that the
materials are not supplies and so do not have @nna opportunity
cost.

11
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Are the materials already in stock
Yes | or contracted to buy in a purchasso

/ agreementi \\
Are the materials regularly Relevant cost = future
used and replaced with No |/current purchase cost pf
fresh supplies when stocks materials
run out’

Yes
Relevant cost T Do the materials have alternative
future/current purchase of uses or would they be scrapped if
materials not used?

Scrapped if not used / \ Other uses
available

Do the materials have Relevant cost = higher value fin
alternative uses or would they | other use or scrap value/dispogal
be scrapped if not use value

Relevant costs in non-routine decisions
Types of non-routine decisions

When performing the manufacturing and selling fioret, management
is constantly faced with the problem of choosingween alternative
courses of action. Typical questions include: wioatnake? How to
make it? Where to sell the product? And what psiceuld be charged?
In the short run, management is typically facedcwiite following non-

routine, non-recurring types of decision.

Acceptance or rejection of special order
Pricing standard products

Make or buy

Sell or process further

Add or drop a certain product line
Utilisation of scarce resources

Relevant costs defined

In each of the above situations, the ultimate mamamnt decision rests
on cost data analysis. However, not all costoaegjual importance in
decision-making, and managers must identify thésctbsit are expected
future costs (and revenues) which differ betweem fihecision
alternatives.

12
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3.3 The Management Accountant’s Role in Short Term
Decision

Management accountant has an important role inptbblem-solving

process, not decision-making but as a collectoraareporter of relevant
data. His reports must provide valid data in nurslibat measure the
guantities pertinent to the decision at hand. Maranagers want the
management accountant to offer recommendationst atheu proper

decisions even though the final choice always restis the operating

executives. Problem-solving is essential in deoismaking i.e.

choosing among several courses of action.

The management accountant’s role in problem solisngrimarily that
of technical expert on cost analysis. His respulisi is to be certain
that the manager is guided by relevant data/inftonahat would lead
the manager to the best decision.

Under the concept of relevant costs, which may fy@apriately titled
the incremental, differential, or relevant cost r@agh, or relevant cost
approach, the decision involves the following steps

o gather all costs associated with each alternative

o drop the sunk costs

. drop those costs (not in absorption costing), tt@mtnot differ
between alternatives

o select the best alternatives based on the cost data

3.4 Feasibility and Viability Studies

Before embarking on any capital investment, itl8ags advisable to
conduct both feasibility and viability studies. @has feasibility study
is aimed at establishing the practicability or waitity of an
investment, viability study tries to evaluate tlegee of profitability.

Feasibility study
This starts with environmental assessment (sinceineinvestments

cannot take place in some environments). Othees$o be considered
include the followings.

o Management/personnel
o Availability of raw materials
. Market share assessment

13
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Viability tests

These tests are normally conducted using either tiaglitional
techniques or the discounted techniques or both.

4.0 CONCLUSION

As soon as you are faced with many alternativesisoia-making
comes in. The truth, therefore, is that decisioakimy is future-
oriented. Therefore, everything humanly possiblesimbe done to
ensure that only economically viable, socially deslie and technically
feasible investment decisions are taken.

5.0 SUMMARY
In this unit, you have learnt about the fundameotacepts in decision-
making. The various types of decisions were alsoutised. Feasibility

and viability studies were equally considered.

6.0 TUTOR-MARKED ASSIGNMENT

1. State and discuss the basic types of decisions.
2. Distinguish between the following decision terms:
a. Differential and incremental costs

b avoidable and unavoidable costs
C. opportunity and sunk costs

d. relevant and irrelevant costs

e routine and non-routine decisions

7.0 REFERENCES/FURTHER READING

Nweze, A. U. (2004). Profit Planning: A Quantitative Approach.
Enugu: M’Cal Communications.

Osisioma, B. C. (1976).Sudies in Accountancy: Text and Readings.
Enugu: Acena Publishers.

Pandey, I. M. (1988). Financial Management. New Delhi: Vikas
Publishing House PVT Ltd.
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1.0 INTRODUCTION

For an average rational investor, one question rinst be considered
before embarking on a capital investment is: homglshall it take to
recover or recoup the amount to be invested? &kpdains why a
young man that wants to go into motorcycle (okablaginess would
first of all ask: how long shall it take to get kathe cost of the
motorcycle? Potential landlords also ask similaesjions.

This is where the payback period readily comes in.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o define, apply and compute payback period
o outline the merits and the demerits of the payhmariod.

3.0 MAIN CONTENT
3.1 Payback Period
Payback period is defined as the period, usuallgressed in years,

which it takes for the projects net cash inflowsréocoup the original
investment.
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lllustrations

I. When the cash flows form an annuity, the paybgaekiod is
simply “cash outflow divided by cash inflow.” Exate, Alhaji
Haruna spent=h0, 000,000 to build a house and receivds N
000,000 annually as rent. The payback peried 19N+ N1m =
10 years.

. When the cash inflows do not form an annuity.

Ebele Nig. Ltd. has the option of investing in any the
following three projects which associated cash $#owre
presented thus:

Year | Project| | Project !l | Projectlll
Cash Flow| Cash Flow| Cash Flow
N‘000 N'000 N‘000

0 |(15000 |(15,000 |(15,000
1 6,000 4,000 3,000
2 | 5,000 5,000 5,000
3 | 4,000 6,000 4,000
4 |- - 3,000
5 |- - 2,00(
6 |- - 1,000

Required: Advise the company on which of the thpegects to invest
in (base your advice on the payback approach).

Project |

This project generated1$, 000,000 in exactly three years. Therefore,
the payback period is three (3) years.

N. B: There was no other cash inflow after the thirdrye
Project I

Again, the payback period is three (3) years sih¢teok exactly three
years to recoup-No, 000,000.

Also, no further cash inflow was recorded afterttied year.
Project Ill

Even though the payback period for this project igears, it recorded
additionalh2, 000,000 ané-N 000,000 in years 5 and 6 respectively.

Advice: Choose either project (I or ).
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Solution
Ebele Nig. Ltd.

Net Cash Flows

Project | Project Il Project Il
Year | Cashflow Cumulative | Cashflow Cumulative | Cashflow Cumulative
Cashflow Cashflow Cashflow
N'000 N'000 N'000 N'000 N'000 N'000
0 (15,000) (15,000) (15,000) (15,000) (15,000) (15,000)
1 6,00( (9,000 4,000 (11,000 3,00(¢ (12,000
2 5,000 (4,000) 5,000 (6,000) 5,000 (7,000)
3 4,000 NIL 6,000 NIL 4,000 (3,000)
4 - - - - 3,00(¢ NIL
5 - - - - 2,000 2,000
6 - 1,00C 3,00(¢

N.B: By usual notations:

Year O = Now (the date of investment)
Year 1 = the end of thelst year
Year 2 = the end of thd%year

and so on
Any figure in a bracket means cash outflow
A positive figure means cash inflow

3.2 Merits and Demerits of Payback Period

Merits

a. Simple to calculate

b Easy to understand

C. It does not recognise depreciation as an expense

d It favours projects that have quick return potdsatia

Demerits

a. It completely ignores any other cash inflow once frayback
period has been arrived at.

b. It ignores the timing of cash inflows. For examptethe above

illustration, Projects | and Il ranked equally evesnen it is
obvious that the cash inflows for project | aretéethan that for
project Il.

N.B: Because of its simplicity, the Payback Period Ayagh is
undoubtedly the most commonly applied in practice.
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lllustration

Bola PIc is considering the following three progefir which associated

CAPITAL INVESTMENT AND FINANCIAL DECISONS

cash flows are given thus:

Year | Project A | Project B | Project C
AN'000 N'000 N'000

0 (500,000)| (500,000) (500,000)

1 100,000 | 150,000| 200,000

2 150,000 | 250,000| 250,000

3 250,000 | 300,00( | 300,00(

4 500,000 | 300,000| 450,000

Required: Calculate the payback periods for each of the ptsjand
advise Bola Plc. accordingly.

Solution
Bola Plc.
Project A

The sum of the cash inflows for the first 3 yeass equal to
N500,000,000.

The payback period is 3 years.
Project B
The sum of the cash inflows for the first 2 yea$400, 000,000 and
for the third year, the cash inflow 380, 000,000 even when only

N100, 000,000 was required to recoup the cost of itivestment
conclusively.

Therefore, the payback period is

500,000,000 — 400,000,000
300,000,000

= 2"/, years
Project C

The sum of the cash inflow for the first 2 yearst#50, 000,000 and for
the third year, the cash inflow<4s3N0O00,000,000.

Therefore, the payback period is
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5,000,000,000 — 450,000,000
300,000,000

= 2's years
Comments

Since project C has the least payback period dfs(y2ars) compared
with period B (2/5 years), or project A (3 years), the management of
Bola Plc. is advised to embark on project C.

[llustration

Modern Tech Services Ltd. is considering two akéine projects for a
business expansion programme in the Northern pahnteocountry. The
projects have the following naira cash flow prddilccording to the data
supplied by the company’s accountant:

®
e

Project |

Project Il

-1 million
-2 million
-95 million

-3 million
.20 million
-50 million

.85 million | .65 million
.78 million | .75 million
.62 million | .80 million
.40 million | 1.90 million
.10 million | .20 million

NoOUhWN R O

SELF-ASSESSMENT EXERCISE

I. Calculate the payback period for each project (hdks)

il. Based on payback periods, advise on which of the grojects
should be chosen (1 mark)

iii. State the advantages and disadvantages of the ghayfeaiod
criterion on investment appraisal (5 marks).
(Total 16 marks)
ICAN (May 1994) Mgt. Acc. Q7.
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Solution

Project |

Period Cash flow 2CF

N‘000 M)

0 (1,000) (1,000)

1 (2,000) (3,000)

2 950 (2,050)

3 85C (1,200

4 780 (420)

5 620 200

6 4C0 60C

7 100 700

PBP = 4 years + 420,0= 620,000 = °/; year:

Project 2

Period Cash flow >CF

N'000 N)

0 (3,000) (3,000)

1 (200) (2,800)

2 500 (2,300)

3 65C (1,650

4 750 (900)

5 800 (100)

6 1,900 1,800

7 200 2,000

PBP =5 years + 100,0601,900,000

=5 years + 0.522631578

PBP = 5 years
Project 1 = ¥, years - 1 position
Project 2 = 5 years - "Sposition
Advice

From this, | advise modern technical service teeptproject 1 because
it has a shorter payback period (PBP) than prdect

Merits of PBP

It is not very costly to adopt

It is simple to understand and easy to calculate

It doesn’t recognise depreciation as an expense

It favours projects that have quick return potdsatia

It is virtually suitable for many categories of nagement
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f. It gives an insight into the liquidity of the praje
Demerits of PBP

a. It ignores the cash inflows earned after the palyipaciod

b. It does not take the time value into consideration

C. Payback periods are arbitrarily set by managenteiice they
are usually subjective.

d. It is not consistent with the objective of maximigithe market
value of the firm’s shares, as share prices aredapendent on
the firm’s payback period.

4.0 CONCLUSION
Predicated on the foregoing discussions, you can ¢uanclude that the

payback period is a very simple method for evahgaticapital
investments — the weaknesses notwithstanding.

5.0 SUMMARY

In this unit, you learnt the definition of the pak period as a method
for appraising capital investment. You also looks&dthe merits and
demerits of the method and had some illustratidrimth when the cash
inflows form an annuity and when the cash infloved to form an
annuity.

6.0 TUTOR-MARKED ASSIGNMENT

AKPEBOR OTUOKENA BEAUTY (AOB)

PROJECTS

A B C
Initial costs N) 400,00( | 460,00( | 360,00t
Expected life 5years| 5years 4yearls

Scrap value expected=28,000| N30,000| N16,000

Expected Cash Inflo | N'OO0 | N‘OO0 | NOOO

End of year 1| 160 200 110
2 | 140 140 130
3 | 130 100 190
4 | 120 100 200
5 |11C 100 0

The company estimates its cost of capital to be a8#discount factors
are:
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Year 1 0.8475
0.7182
0.6086
0.5158
0.4371

Required
I Calculate the following:

a. the payback period for each project

b. the Internal Rate of Return(IRR) for each project

C. the Net Present Value(NPV) of each project (10 siark
ii. Which project should be accepted? Give reas(hsnarks)

(Total 15 marks)
(ICAN, November 2002) Mgt. Acc. Q3.
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1.0 INTRODUCTION

Oftentimes, accountants are interested in profiimisation or more
appropriately wealth maximisation. These profitse anormally
expressed as percentages of the amount investetlis wWay, a
benchmark could be set. This is where the AccagniRate of Return
becomes relevant. It has its origin from the cpteeof Return of
Investment (ROI) or Return on Capital Employed (RE)C

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define Accounting Rate of Return (ARR)

state the formulae for ARR

identify the investment criteria for ARR

state the advantages and disadvantages of ARR.

3.0 MAIN CONTENT
3.1 Accounting Rate of Return (ARR)
This is defined as the ratio of average annualifsrafter depreciation to

capital invested. This is the basic definitionth€ variants exist. For
example:

o profits may be before or after tax
o capital may or may not include working capital
o capital invested may mean the initial capital inwent or the

average of the capital invested over the life efphoject.
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From the above variations, one can state at ahigty confidence level
that the ARR (Accounting Rate of Return) and (Retwn Capital
Employed) could be used interchangeably.

lllustration
Modesta Nig. Ltd. is considering three projectsheagth an initial
capital ofAL, 000,000 and a life of 10 years. The profitsegated by

the projects are estimated to be as follows.

After Tax and Depreciation Profits

Year | Project A | Project B | Project C
N‘000 N‘000 N‘000

1 100 175 75

2 100 175 75

3 10C 10C 75

4 100 100 75

5 100 75 75

6 100 75 75

7 10C 75 10C

8 100 75 100

9 100 75 175

1C 10C 75 17¢

Total | 1000 1000 1000

Required: Calculate the Accounting Rate of Return (ARRNgsiI

o initial capital
o average capital
Solution

Modesta Nig. Ltd.

I Accounting Rate of Return on Initial Capital

Project A Project B Project C
Average Profits N1,000,000 N1,000,000 N1,000,000

10 10 10

= 100,000 =100,000 = 100,000
- ARR 100,000 100,000 100,000

1,000,000 1,000,000 1,000,000

= 10% = 10% =10%
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il. Accounting Rate of Return on Average Capital

Project A Project B Project C
Average Profits =4,000,000 N1,000,000 1,000,000
2 2 2
= 500,000 = 500,000 = 500,000
. ARR 100,000 100,000 100,000
500,00( 00,00( 500,00(
= 20% = 20% = 20%

N.B: Calculation of average capital.

Given a scrap value of zero, then the average atapivestment is
calculated thus:

Sum of the terms

No of Terms
Sum = 1,000,000 + 0
= 1,000,000
No of terms = 2 (that is, 1,000,000 and 0)
- Average = 1,000,000
2
= 500, 000

By way of formula therefore,
Average capital = Initial Capital
2

Where the scrap value is not zero, then the averagiéal becomes:
Initial Capital + Scrap Value
2

3.2 ARR: Merits and Demerits

Merits
a. Simple to calculate
b. Easy to understand

Demerits

a. It ignores the time value of money. For example, dbove three
projects are ranked equally even when there areioobv
differences in the timing of cash flows.

b. It recognises depreciation as an expense.

There are many variations of accounting rate afrret

Accordingly, it lacks objectivity.

Qo
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4.0 CONCLUSION

Even though the Accounting Rate of Return (ARR)sdoet recognise
the time value of money, it remains a very valuabtethod for
evaluating capital projects. This is simply be@autsis very much
associated with the concept of Return on InvestnwnReturn on
Capital Employed — which is used to evaluate divial performance.

5.0 SUMMARY

In this unit, you have learnt the basic definit@ihAccounting Rate of
Return (ARR) and also looked at the other variaftshe definition.
Such variants include the followings.

o The definition of profits: is it Profit Before TafPBT) or Profit
after Tax (PAT)?

o The definition of capital: is the working capitaiciuded or not?
Is it the initial capital or the average capital?

6.0 TUTOR-MARKED ASSIGNMENT

Duro Plastic Plc. is considering investment in tmatually exclusive

projects — A and B, each having a life span of &gyend no residual
value.

Project A | Project B
N N
Initial Investment
Net Cash Inflows 250,000 | 320,000
Year ] 80,00( 70,00(
Year 2 60,000 75,000
Year 3 65,000 80,000
Year 4 70,000 85,000
Year £ 75,00( 85,00(

The criteria for accepting or rejecting a projee:a

I. accounting rate of return on average capital enggdaghould not
be less than 15%.

. payback period should not be more than four yeard,

lii. profitability index based on net present value $thawt be less
than 3% using a discounting rate of 12%.

You are required to present necessary calculatmstiow whether the
above projects A and B are acceptable to the coynpanot.
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1.0 INTRODUCTION

In investment decisions, it is generally believedttmoney has time
value. Hence, we often talk of future value (wkenare compounding)
or present value (when we are discounting). Téisa because-NOO
received today is worth more thaxlQ0 receivable tomorrow. Yes,
even if we hold constant the application of timéueaof money, the
saying that “a bird at hand, is worth more than onkion in the bush”,
becomes relevant. It is for this reason that wev ralk about
compounding and discounting.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

define compounding and discounting in investmewigiens
compute the formulae for compounding and discogntin
compute simple discounting factors

compute annuity factors (present values)

solve some practical problems involving compoundiagd
discounting.

3.0 MAIN CONTENT
3.1 The Components of Cash Flows?

The following components according to Lucey (1988} typical cash
flow items.
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Cash Inflows

I The project revenue

il. Government grants

iii. Resale or scrap value of assets

V. Tax receipts

V. Other cash inflows caused by accepting the ptoje

Cash Outflows

I. Initial investment in acquiring the assets
a. Project cost (labour materials sets)
b. Working capital investment
C. Tax payments
d. Any other cash outflow caused by accepting thegoitoj

3.2 Time Value of Money

Suppose you are given the option of receiving eitd#00, 000 (one
hundred thousand naira) today-et20, 000 (one hundred and twenty
thousand naira) at the end of the year, which aptvould you choose
given that the prevailing interest rate is at 1086 annum and that the
risk of default is zero?

Given that redeeming thell20, 000 in a year’s time has a probability
that it must necessarily be redeemed, then thetigned a “bird at hand
is worth more than ten in the bush” becomes inapple. In that case,
we are left with only rational reasoning.

To reason rationally, one has the option of askihg following
guestions.

At 10% per annum, how much4slB0, 000 worth in a year’s time? and
At 10% per annum, how much4slR0, 000 receivable in a year’s time
worth today?

Answers

While the first question addresses a concept knows
“COMPOUNDING,” the second centres on “DISCOUNTING.”

Option 1:  In a year’s time=100, 000 at 10% per annum will worth
N100, 000 x 1.1 =1110,000.
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Option 2:  The present value (today’s value)-e120, 000 receivable
in a year's time at 10% per annum-420, 000 (1.1 =
N109, 091.

Analysis

Either way, the option of receiving120, 000 in a year’'s time has a
higher value than receivingl0, 000 today.

What if the option was between receiving equal am®msgay-N20, 000
either today or in a year’s time?

Obviously, the question becomes easy since angnadltibeing would
opt for receiving the money today.

Hence,-XL0, 000 received today is worth more thahONOO received
tomorrow. This is the concept of time value of rpn

Comment

For investment appraisal, discounting is prefeteedompounding. Put
differently, for investment appraisal, our focatelahould be today and
not tomorrow!

3.3 Compound Interest

According to the New Webster’s Dictionary (1995: BB), compound
interest is interest upon principal plus accruadrast.

Put differently, compound interest is generallycaédted for long term

loans and the interest payable in one period fampart of the principal

in the coming or subsequent periods; which itseline interests for

other periods. The ultimate effect is that at ¢hel of each period, the
principal keeps increasing following the additiohimterest earned in

the preceding period. Interests are usually catedl and added to the
principal at the end of each regular interval ulyuzdlled the conversion

intervals or periods.

The conversion period/intervals may be one yeanyalty), six months
(semi-annually), four months (term), three montisagterly), monthly,
weekly, daily or even hourly.

Usual Notations

Initial principal = P

Rate of interest = Jdm pr (3, M)
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That is, nominal interest rate = J per year

Number of conversion intervals per year = M

Rate of interest per conversion period = I

Period for which principal is invested cenversion interval
Accumulated amount after k conversion, periods = Sk
Accumulated amount at the end of the term = S

From the above notation, interest rate per conversiterval is equal to
nominal interest rate divided by number of conwarsiper year. There
1=j/m.

Also, the accumulated amount at the end of thedwmaversion period is
equal to the principal at the beginning of thetfasnversion period plus
interest earned at the first conversion period igiat

S, =P+pi=P(L+i)

Similarly, the accumulated amount at the end ofsheond conversion
period is given as:

S =S+SI1=9(1=i)
=P@A+i)@A+i)=P@A+i)
Similarly, & = $S;i
=S +10)
=P @L+if(@+1i)
=P@+if

It can be observed from the expressionspfSsand 3 that they form a
sequence in which the power of (1 + i) is equalthe number of
conversion intervals. Therefore, the accumulatadumt at the end of k
conversion period gives us:

S =P @1+if

Similarly, the accumulated amount at the end ofcthreversion period N
where n is the number of terms

S =P (1+1

N.B: If there are “M” conversion intervals per ygaen the number of
conversions in the period of “T” years is “TM”.
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lllustration

Find the accumulated amount of the following:

a. N250, 000 after a period of 3 years at J = 6% and M
b. N325, 000 at the end of 6 years and 3 months atQl4G-
C. N275, 000 after the period of/gyears at J4 = 8%
d. N250, 000 after the period of 10 years at 6% coedequarterly.
Solution
a. P = M50,000n=TM3x2=6
I = JM = 3% = 0.03
ButS = P (1 +)
Substituting,
S = 250,000 (1.08)
= 250,000 x 1.194052297
= N298,513.07
b. P = -NB25,000;t=8§, J4=10%
n = 6/,x 4 =25and 1= 10/4 = 2.50%
S = P+
Substituting,
P = 325,000 (1.02%)
= 325,000 x 1.853944098
= N602, 531.82
C P = 75, 000;t= 9%, years, 4= 8%
Lno= 41 and i = 8/12
S = P+
S = 275,000 (1.006666668)
= 275,000 x 1.321900923
= N363, 522.75
d. P = 250,000; t = 10 years, j = 6%
M = 4
no = 40, i = 6/4= 1.5%
.S = 250,000 (1.01%)
= N453, 504.60
3.4  Annuity

According to the New Webster’s Dictionary (1995: BDannuity is a
series of payment for a fixed future period or lfte, payable monthly,
semi-annually, annually or at any other specifiedervals. It is
frequently used to describe a part of the retirdnadilowance derived
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from the accumulated contributions made by the nemlzontributions
which are called “pension.”

Put differently, an annuity is a sequence of equaiments made at
equal time intervals. For example:

. the payment of a sum of money at the end of eaatthmas rent
. mortgage payments
. installment payments (hire purchase, lease).

Payment intervals
This is the time interval between two consecutiagrpents.

Term of an annuity
This is the time period from the payment intervagéqeding the first
payment to the date of the last payment.

Amount of an annuity (A)
This is the total equivalent value of all paymeotsthe day of the last
payment at a given rate of interest.

Present value of an annuity (A)
This is the total equivalent value of all paymeaitshe beginning of the
term given a rate of interest.

Simple annuities

These are annuities in which the payment intenaadd conversion
COINCIDE. Under the simple annuity, payments aesglenat the end of
the payment intervals.

Formulae
Let's recall that since annuity is a sequence afaégpayment made at
equal time intervals, it therefore becomes a genoseries in which:

° the firstterm, a=1
. the common rate, r=1+ i
the last term, 1 = (1 +"}

Usual notations:

regular payments

number for regular payment
present value of an annuity
amount of the annuity

interest rate per payment interval

—nrzz3
nooo
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Time Diagram

ARRRRRR
AT
133349

<
<

Let’'s assume that our focal date is the date ofabkepayment (n). By
the concept of equivalent values, let’s identifg ttvo sets of obligation.

First set of obligation

The accumulated sum (S) on the date of the lashpay(n) is:
S@+i’=s

Second set of obligation

This is the future value of all the regular paynsenthat is:

RA+i"+RA+iIF+RA+I*+R@A+iJ*+...RA+i)+

R@+if

SR+ @@+ @+ @)+ 1]

Rewrite the terms in the reverse order.

RLI+@+i)+...+@++@+if2+@+ifYy

The above, has therefore metamorphosed into a daonseries in
which:

. The firstterm,a=1
. The common ratio, r=1 + i
. The last term, | = (1 + 1}

The last term has (n — 1) and not n since no paymes made in the
nth period. Therefore, the sum of the series, t8assame as the sum of
the geometric series given as:

S,= a-r=a(l-1)
1-r r—-1
forr>1
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By substituting
a—ri
1-r

In the above equation

1-(2+)@a+nt= 1-(1+1)
1-(1-1) i

On multiplying both sides by —1, we have:

1+i)-1
[

LS =RI@A+1)-11
[

For given values of | and n
a+n-1
I
(As in annuity table) — This is a constant and éfeme denoted as,iS
(usually referred as “S angle n at i". Therefanstead of writing

S=R[L+if-1
I

S = RSl
Present Value, A
Assume that t = 0, value of all regular payment en&adl repay, for
instance, a loan at the beginning of the term 4R )* + R (1 + if +
L+R@+N)
A=R[Q+i*+ @ +i)%+ ...+ @+

Again, the above series becomes a geometric pigreg’hich

first term (@)= (1 +i}
Common ratio (r) = (1 + 1)

ButS, =a@-"b
1-r
forr<1

substituting
A=(@L+i)'[1- @1+
1-(1+i)
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= A+ -1+
1_1/1+i

= A+)-111-@A+0
1+i-1

1+
= (@A+)[a-@+in
|
1+i

A+ [1—@+ix1+i

|

= 1-—(1+i)
i
SA=RA-A+0)
i
~A=Rani

Tutorial Notes

a. Ordinary annuity certain: This is an annuity in wtithe
payments are made at the end of the payment itderva

b. Students are urged to display each annuity on e lime with the
interest period (IP) as the unit of measure marlkahdgeast the
beginning of the term (0 on the scale) and theddrtie term (n
on the scale) and a few other periods.

C. Difficulties with annuities arise from a failure keep two facts in
mind when using the formula.

d. The formula S = Rsn i, gives the amount of an aynust after
payment has been made.

e. The formula A = Ran i give the value of annuity operiod
before the first payment was made.

f. If an unknown is associated with the amount of mmuay, take a
focal date of t = n in which case the amount isvkmdgiven or
inferred).

g. If an unknown is associated with the present valuan annuity,

take the focal date of t = O in which case the gmewvalue is
known (given or inferred).

SELF-ASSESSMENT EXERCISE
For the past ten years, Austin has been depo$itity 000 at the end of

each year in a savings account, which pays 15 peps¥ annum. How
much was to his credit just after thé"deposit?
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Solution

R = 50,000
i=0.15
n = 10 (by usual notation)
S=R[A+1]-1]
[

Substituting
S = B0, 000 [(1.15 —1]
0.15
= N50, 000 [4.0455577 — 1]
0.15

N50, 000 x 20.3037184
N1, 015,185.91

SELF-ASSESSMENT EXERCISE

Today, Uche purchased an annuity=#39, 000 per year for 15 years
from an insurance company, which uses 3% compouandally. If the
first payment is due in one year, what did the agreost him?

Solution
R =250, 000
i=0.03
n=15
A=R[1-(@1+i)]
|
Solution
N250, 000 [1 — (1.0ﬁ|

0.03
250, 000 x 11.93793509
N2, 984,483.77

4.0 CONCLUSION

In this unit, you have learnt that in financial mamatics in general, and
in capital investment appraisal in particular, ttvein concepts of

compounding and discounting are so fundamentalttieyt can not be
done away with. This is because of the all-impdrtzoncept of “time

value of money.” Accordingly, You are advised todarstand this

“foundation” aspect of capital investment appratsahnique.
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5.0

SUMMARY

In this unit, you have learnt a wide range of cqtsein financial
mathematics. These concepts include:

cash flows
time-value of money
compound interest and annuity

You are now conversant with the various formulaectamputation.

6.0

1.

7.0

TUTOR-MARKED ASSIGNMENT

Assuming that Prof. Bello decides to deposit in ba&vings
accountN.0,000.00 at the end of every 6 months for 5 years,
followed by deposits o£l5,000 at the end of every 6 months for
12 years and-BD,000 at the end of every 6 months for 8 yedfrs. |
the bank pays interest at 7 per cent per annumpconded semi
annually, how much will he collect at the end ofyZars?

Ifebuche Local Government built a bridge that wiked no
repairs until the end of the next 5 years whe80NOOO will be
required for repairing. After that, it is estimatéhat-;80, 000
will be needed at the end of each year for the 8éxtears. You
are required to find the present value of the upkefethe bridge,

if money is worth 10 percent per annum.

REFERENCES/FURTHER READING

Ayres, F. (1980).Mathematics of Finance. Schar Sevies.

Nweze, A. U.(2004). Profit Planning: A Quantitative Approach.
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MODULE 2

Unit 1 The Net Present Value (NPV)
Unit 2 The Net Present Value (Annuity)
Unit 3 The Internal Rate of Return |
Unit 4 The Internal Rate of Return II
Unit 5 The Profitability Index

UNIT 1 THE NET PRESENT VALUE (NPV)
CONTENTS

1.0 Introduction
2.0 Objectives
3.0 Main Content
3.1  Assumptions Underlying the Basic DiscountediClow
Appraisal
3.2  Net Present Value (NPV)
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION
Discounted Cash Flow (DCF I)

Against the backdrop that the traditional techngyigmore the timing of
cash flow, a new approach known as the discourdasd fiow has been
developed. This approach uses cash flows rath&n #iccounting
profits. According to Lucey, (1988), accountingfiis are invariably
calculated for stewardship purposes and are penieited (usually
monthly, quarterly or annually) thus necessitataggrual accounting
with its attendant conventions and assumptions. erdfore, for
investment appraisal purposes, a project-orienfgatoach using cash
flow is to be preferred since it disallows depré&omas an expense and
also recognises the timing of cash flows.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

o define Net Present Value (NPV)
o apply the formula for simple NPV
o describe the investment criteria under NPV.
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3.0 MAIN CONTENT

3.1 Assumptions Underlying the Basic Discounted Cash &iv
Appraisal

According to Lucey (1988), certain assumptions @ade initially so
that the underlying principles can be more eagilgarstood.

These are as follows:

uncertainty does not exist

inflation does not exist

the appropriate discount rate to use is known

a perfect capital market exists, that is unlimifedds can be
raised at the market rate of interest.

Later, each of the above assumptions will be isdladand handled
accordingly.

3.2 Net Present Value (NPV)

Net Present Value (NPV) is defined as the diffeeeietween the
present value of cash inflows and those of the castilows all
discounted at the cost of capital.

According to Okafor (1983: 222), the net presenttivef a project is
the present value of the discounted net proceetilsated throughout
the economic life of the project. The cash outBoand inflows are
discounted using the same rate of discount. Tgebahic sum of the
discounted stream of cash flows is the Net Pregahte (NPV).

That is

Ny =1 _FG

1+ K)'

t=0
where
NPV = net present value
CRK = net cash flow at time t
K = discount rate

For most conventional investments, the net castioautvould occur at
the initial period, that is, att = 0. In suchessthe equation becomes:
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n CF

—_ _CF

> oa+K)
NPV
t=0

The present value of one ratio today, is of cod#de Therefore, C§
would be equal to the initial cost of the project.

Decision Rule

The general criteria under the NPV appraisal teps are the
followings.

o INVEST: if NPV > 0. That is, invest if the NPV mositive.

o DON'T INVEST: if NPV < 0. That is, do not invedtthe NPV
IS negative.

o Remain indifferent: if NPV = 0. That is, you may may not
invest if the NPV = 0.

According to Okafor (1983: 223), choosing amongeralatives and
mutually exclusive projects, the decision ruleagank them according
to their relative net present worth. The projed¢hvihe highest NPV is
presumed to be the most preferable.

[llustration

Ayodele Engineering Co. is trying to decide whighd of machine tool
to buy, of the two types available. Type A cestHONO00,000 and the
net annual income from the first three years oflifis will be N3,
000,000,=M, 000,000 ane-B| 000,000 respectively. At the end of this
period, it will be worthless except for scrap vahfeN1, 000,000. To
buy a type A tool, the company would need to borfoam a Finance
Group at 9%. Type B will last for three years tdmt will give a
constant net annual cash flow-e8N000,000. It costs-@&y 000,000 but
credit can be obtained from its manufacturer ati6férest. It has no
ultimate scrap value. Which investment would be thore profitable?
Give reason for your answer.
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Solution

Ayodele Engineering Company

Type A | Cash flow| Discount Factor (9% Net PresealLi¢
Year -NO00O N'000 N'000
0 (10,000) 1.000 (10,000)
1 3,000 0.917 2,751
2 4,000 0.842 3,368
3 6,000 0.772 _4,632
NPV N751

N.B: 6,000 = 5,000 cash flow + 1,000 scrap value.

Type B Cash flow Discount Net Present
Factor (6%) Value
Year N000 N'000 N'000
0 (6,000) 1.000 (6,000)
1 3,00( 0.94: 2,82¢
2 3,000 0.890 2,670
3 3,000 0.840 2,520
NPV M2 019

Alternatively, for project B, since the cash infleviorm an annuity, we
then use annuity factor. For n = 3, r = 6%, theuaty factor is:

1-(1.06) = 2.673

0.06
The NPV = 3000 x 2.673 — 6000 = 2019.

Thus, we can see that type B has a far higher NiVtlais will be the
better investment.

lllustration

Femi Nig. Ltd is proposing to purchase a new maziam-;20, 000,000
which will have a life span of 6 years. The cadtoims estimated to be
generated by the machine are as follows: Year212,400,000; Year 2
= N6,000,000; Year 3 =R100,000; Year 4 =R203,000 and Year 5
= N2,774,000 and removed in year 6 an estimated rsft catflow of
N1,477,000.
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The company'’s cost of capital is 15%. Should ihwest be proceeded
with?

Solution
Femi Nig. Ltd
Year | Cash flow| 15% Discount | Net PV at 15%
N'000 N'000 N'000
0 (20,000) 1.000 (20,000)
1 12,400 0.870 10,788
2 6,000 0.756 4 536
3 7,10(C 0.65¢ 4,672
4 2,203 0.572 1,260
5 2,774 0.497 1,379
6 -1,477 0.43: -63¢&
Net Profit Value (NPV):  + 1,99}

The NPV is positive, hence ‘go’ for the project.

4.0 CONCLUSION

In this unit, you have learnt about the most fundatal methods for
appraisal capital projects — the Net Present VE@MRV). This approach
must be understood and applied most religiously.

5.0 SUMMARY

In this unit, you are acquainted with the Net Pnéséalue (NPV)
method of capital investment approach. You are faowiliar with the
basic definition and formula. You have also leamthout the
computational technique and the investment criteria

6.0 TUTOR-MARKED ASSIGNMENT

Because of public credit policy binding in the @ntr year, Omoloju
Ltd. is unable to raise all the funds it requires ihvestments, which
must be made in the current year. There are ima¥gs opportunities
open to it this year, but it can only finance oadgltem. The projects’
cash flows are as follows:
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Year | A B C

0 (500,000) (350,000)| (532,360)
1 300,000 | 100,000| 350,000
2 300,00 | 260,00( | 300,00(
3 300,000 | 200,000 200,000
4 (100,000) 50,000 10,000

Required: Assuming that the marginal cost of capital of QopoLtd. is
28%, advises the company on which of the three simrent
opportunities to choose from.

I. Write short notes on the following.

a. Net Present Value
b. Payback Model
C. The Internal Rate of Return (IRR)

. The following pieces of information relate tdwrée possible
capital projects: because of capital rationingyamle project can
be accepted by the management of Akpebor Otuokeszauti

(AOB).
Projects
A B C
Initial costs &Y 400,000 460,000 360,00
Expected lift 5year. |5year |4 year
Scrap value expected=28,000| N30,000( N16,000
Expected cash InflowN'000 | NO0O0 |N000
End of year 1| 160 200 110
2 |14C 140 13C
3 | 130 100 190
4 | 120 100 200
5 | 110 100 0

The company estimates its cost of capital to be a8#%discount factors
are:

Year 1. 0.8475
2. 0.7182
3. 0.6086
4, 0.5158
5. 0.4371
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Required
I Calculate the following.
a. The payback period for each project
b. The Internal Rate of Return for each project
The Net Present Value of each project (10 marks)
il. Which project should be accepted? Give reasghsnarks)

(Total 15 marks)
(ICAN, November 2002) Mgt. Acc. Q3.
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UNIT 2 THE NET PRESENT VALUE (ANNUITY)
CONTENTS
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3.1 lllustration of Net Present Value
4.0 Conclusion
50 Summary
6.0  Tutor-Marked Assignment
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1.0 INTRODUCTION

In the previous section, we looked at investmeiptraigal involving the

computation of Net Present Value (NPV) in situasiamhere the cash
inflows were not regular or constant. In that case used ordinary
present value discounting factors. But, in sitwai where the cash
inflows are constant, the time and effort shaltbasiderably minimised
if we use the annuity factor present value instedr periods less than
5, the beauty of this short cut may not be apptedia However, with

long periods, this short cut shall then becomesipeinsable.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o explain the concept of annuity

o apply the annuity factor to net present value

. solve practical questions involving annuity (leasatals, hire
purchase).

3.0 MAIN CONTENT

3.1 lllustration of Net Present Value

Obumneme Group of Companies leases land and dyeittsng on it,
financing the construction from term loans. Thddings are rented out

by the company which can borrow and invest money5apercent per
annum.
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As the company’s financial controller, you have mesgproached to
advise it on how best to use a site it leased 25syago for 80 years,
from Obumnenye Local Government for an initial prem of=N50,
000,000 and annual ground rent ©6,N000,000. When the lease
expires, the building will revert to the local gonment. The following
options are available to the company on the uskeo$ite in question.

a. The site could be out-leased for the remaining y@aman annual
rent of-N40, 000,000.

b. A house could be constructed quickly on the sitehwhe
following estimated costs and income.

Building and other capital expenditure =500, 000,000
Annual management and maintenance fee =150 000,000
Annual rental income (till the lease expires) =250, 000,000

C. Blocks of flats could be constructed on the sitédowever, this
would entail a long development period and rentsildianot be
collected till after 5 years. The estimated c@std income for
this option are given as follows.

Building and other capital expenses=290, 000,000 per year
(amounting to N1, 250,000.00) Annual management and
maintenance costs of N200, 000,000.00 and annotdlnacome

of N550, 000,000.00 (for the 50 years after coniigt

Solution

This is an interesting question that brings out sarost/management
concepts clearly. The concepts are the followings.

a. The initial premium o480, 000.00. This cost is already incurred
hence it is both sunk and irrelevant. Accordinglye shall
disregard it in our analysis.

b. The annual ground rent ef@\ 000.00. This cost is yet to be
incurred. Hence, it is a relevant cost. Howewance it must
necessarily be incurred regardless of the optiobagked upon, it
becomes a common cost. Accordingly, including>areding it
in our analysis shall not affect our decision. $tall exclude it.

C. The net cash inflows in each case form an annuignce, we
shall use annuity table (present value) insteagrdinary present
value table.

d. Relevant period.
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The land was rented 25 years ago for 80 years. ré&lewant period
therefore is from today (the ®%ear) to the 80year. That s, 55 years.

Therefore, the annuity factor at 15 percent forygars is calculated
thus.

The formula is = 1-—(1+1

r

where n = the number of periods
r = the interest rate

Substituting

1-(1.157° = 6.6636

0.15

Option C however takes the form of a deferred agnsince the
building would take 5 years to complete and caflows can only take
place as from the"6year. This we can represent on a number line thus

<----3.3522 - >5< e 3.3114--->55
. a5 015 = 3.3522 and
. ab5 0.15 = 6.6636
. difference = 3.3114

Therefore, the annuity factor for the deferred amynus 3.3114.
Anchored on foregoing comments, we then proffersmution thus:

Option A:  Out- lease the site for remaining years
Since the yearly income is49, 000,000 for 55 years, the
present value is=#D, 000,000 x 6.6636 =—266,
544,000.00.

Option B:  Quick construction of a house at the site.
This is purely theoretical, as house cannot besokty
built. Yes, even at the “transfiguration of ourrtlaJesus
Christ,” (Matt. 17: 1 — 8; Mark 9: 2 — 8 and LukeZB —
36), Peter said, “We will make three tents, one yfou,
one for Moses and one for Elijah” (Luke 9: 33).

Assuming that it is possible to quickly constru¢tause, then the cost of
the houseS00, 000,000 took place in year zero.
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Also, since the annual management and maintenare® i
N150,000,000 and the annual rental income-25M000,000, the net
annual cash inflow is =N00,000,000 (i.e. =R50,000,000 -
N150,000,000). Therefore, the NPV=400, 000,000 x 6.6636=500,
000,000 =N 66, 360,000.

Option C:  Construction of a block of flats
Since the construction would last for 5 years=@50|
000,000 per annum, the present value of the cosheof
block of flats is:

N250, 000,000 x 3.3522=888,050,000

Also, given that annual management and maintenacosts
N200,000,000 and annual rental income 558,000,000 shall
commence after 5 years, the annual net cash infafwd350,000,000
(N550,000,000 —RI00,000,000) form a deferred annuity whose present
value is

N350, 000,000 x 3.3114=1\ 158,990,000

This leaves us with an NPV ef320, 940,000 (That isN 158,990,000
—4NB838, 050,000).

Summary

Option A: NPV =AP66, 544,000
Option B: NPV =N166, 360,000
Option C: NPV =820, 940,000

Therefore, since option C has the highest NPV, dpéibn is the most
preferable and hence recommended.

N.B: We most logically assumed the”?ﬁear as our focal date.
4.0 CONCLUSION

In this unit, you have learnt that “multiplicatiors the summary of
addition,” and with this knowledge, you can now eleyp a formula for
present value — when the cash inflow is constadt leence forms an
annuity. This method provides a very beautifulrslecat, particularly
when you are thinking of longer periods. This noetlshould also be
understood in “hire purchase” and “finance leas@hputations.
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5.0 SUMMARY

In this unit, you have learnt about the applicatmhannuity factor
(present value) in capital investments.

6.0 TUTOR-MARKED ASSIGNMENT
Ola Nig. Ltd. invested=llOm in a project that gives 41 per annum

for 40 years. If the cost of capital is 10 pertgegr annum, compute the
Net Present Value.
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UNIT 3 THE INTERNAL RATE OF RETURN I
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1.0 INTRODUCTION

In our previous sections, you are conversant witle tvarious
investments appraisal techniques. While the pdyhmeriod tried to
answer the question of how long it would take fbe tcost of the
investment to be recovered, the Net Present VallRV/j on the other
hand centred on wealth maximisation.

Yet, there is another method that sets a hurdks raternally, before
investment can take place. This is called thermateRate of Return
(IRR). This is the focus of this unit.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o define Internal Rate of Return (IRR)

° state IRR formula and how to derive unknown valugthin a
range

° outline the investment criteria under the IRR

. state the merits and the demerits of IRR.

3.0 MAIN CONTENT

3.1 Internal Rate of Return (IRR)

According to Okafor (1983: 224), the IRR criterifwllows the basic
principles of the NPV method. Unlike the NPV meththe IRR does
not use an exogenously determined (exogenouslhdagoptoject being
considered) discount rate. Rather, the princiglgoi find a rate of
discount that will match the discounted value oflcanflows and
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outflows. The rate of discount, which achievest tequality, is the
internal rate of return.

Put differently, the internal rate of return is trete at which NPV is
zero; the rate, at which the present value of éshanflows is equal to
those of the outflows, and the hurdle rate or tieak-even rate.

According to Lucey (1988: 414), alternative namasthe IRR include
DCF vyield, marginal efficiency of capital, trial @nerror method,
discounted yield and the actuarial rate of return.

According to Okafor (1983: 224) and Van Home (19B®80), the IRR is
derived mathematically by solving the following egjon for r:

$ SR g

=)

For conventional projects, the equation becomes:

> F _cr,

t=0 (I = r)t -
3.2 Investment Criteria under the IRR Approach

Under the IRR, the investment criteria are as fodo

o Invest if IRR > cost of capital. That is investilife internal rate
of return is more than the cost of capital.

o Do not invest if the IRR < cost of capital. Thetdo not invest if
the internal rate of return is less than the cbsagital.

o Remain indifferent if IRR = cost of capital.

[llustration

Refer to illustration 2 under Module 2 unit 6. Quuite the Internal Rate
of Return (IRR).
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Solution

Trial and Error: Let us try 20% since 15% gives N&fW1, 997,000

Year | Cash flow | 20% Discount | Net Present
AN'000 N'000 N'000
0 -20,000 1,000 -20,000
1 12,400 0.833 10,329
2 6,00( 0.69¢ 4.16¢
3 7,100 0.579 4,111
4 2,203 0.402 1,061
5 2,77¢ 0.40: 1,061
6 -1,477 .0335 =495
285

Let us try 22%

Year | Cash flow | 20% Discount| Net Present
AN'000 N'000 N'000
0 -20,00( 1,00( -20,00(
1 12,400 0.820 10,168
2 6,000 0.672 4.032
3 7,100 0.551 3,912
4 2,203 0.451 994
5 2,774 0.37( 1,02¢
6 -1,477 0.303 -447
-315

Since IRR lies between positive and negative nusjbiershould lie
between + 286 and —315.

Hence, using the formula to calculate the IRR, aeeh

IRR= X+ i‘(y— X)
a+b
where x = the lower rate of interest used
o Y = the higher rate of interest used
J a = the absolute NPV at X%
J b = the absolute NPV at Y%
o Il = modulus i.e. assume every figure to be pasit
o IRR = Internal Rate of Return
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Using the above formula, we have:

20% + [285/ (285 + 315)] x (22 — 20)

20 + (285 x 2)/600
20 +0.95

20.95%

"~ IRR

This is the highest cost of capital, which couldused on the project.
As a check, calculate the NPV with 20.95% as yast of capital.

Proof: Femi Nig. Ltd.
Yeal | Cash flowsN | DF @ 20.959 | PV N
0 (20,000) 1.000 (20,000)
1 12,400 0.827 10,255
2 6,00( 0.68¢ 4,104
3 7,100 0.565 4,012
4 2,203 0.467 1,029
5 2,774 0.386 1,071
6 (2,477) 0.319 (471)
0

lllustration

Haruna Nigeria Ltd.

An investment is being considered for which the ceh flows have
been estimated as follows:

Year O| Year 1| Year 2| Year 3| Year 4
N N N N N
-9,500| 3,000| 4,700] 4,800 3,200

What is the NPV if the discount rate is 20%? ks pinoject acceptable?
Calculate the IRR.

Solution

From the table, at r = 20%

The discount factors are 0.833, 0.694, 0.579 a#820.

. NPV = -9500 + (0.833 x 3000) + (0.694 x 470QP+K97 x

4800) + (0.482 x 3,200) ==+382.
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Since, the NPV is positive, the project is acceletablo calculate the
IRR, we try higher rate say 25%. The NPV if r =92%s calculated
thus:

Year | Cashflow | 20% Discount| Net Present
AN’'000 N'000 N'000

0 -9500 1,000 -9,500

1 3,00( 0.800( 2,40(

2 4,700 0.6400 3,008

3 4,800 0.5120 2,458

4 3,20( 0.409¢ 1,311

That gives NPV = -323.
The IRR can be calculated as follows:

IRR =20% + 5% (582F 23.22%

905

a b c d

where:

o is a discount rate, which gives a positive NPV?this example,
20% gives-N582.

o is the difference between (a) and the rate, whigchsga negative
NPV? In this example, 25% - 20% = 5%.

o is the positive NPV at the discount rate chosefak? In this
example, it is 5827?

. is the total range of NPV at the rates chosenthitnexample, +

582 to — 323 = 905?
(Lucey 1988: 415)

[llustration

MPC (Megini Prince Chima) has been looking for dadle investment
which will give a target internal rate of return &% to 20%. An
investment adviser has offered the company a [rojee details of
which are given below.

Pineapple Squash Bottling Project
Initial investment involves purchase of machinesy 41, 800,000 and
installation expenses e£30, 000. The plant can produed (00,000

cartons of pineapple squash per annum, duringirstetio years, rising
t0125,000 cartons per annum, for the next threersyeaCost of
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production of each carton, excluding depreciatiosts is*1 and the
selling price will be}7. The plant will be scrapped at the end of the
5" year and is expected to have negligible scrapevalu

You are required to calculate the actual interaaé rof return of the
above project. You may ignore the effect of taomati

Solution
Present Value factor = (1 +)

where r is the rate; and
n is the number of year.

Solution

I Pineapple Squash Bottling Project

Year | Cash PV Present | PV Present
flow-N Factor | Value Factor | Value
17% 20%
0 (211,000)| 1.000 | (211,000) 1.000 (211,000)
1 60,00( 0.85¢ | 51,30( 0.83% | 49,98(
2 60,000 0.731 | 43,860 0.694 41,640
3 75,00( 0.62¢ | 46,80( 0.57¢ | 36,15(
4 75,000 0.534 | 40,050 0.487 36,150
5 75,000 0.456 | 34,200 | 0.402 | 30,150
Net present value 5,210 (9,655)

Cash flow — years 1 and 22 — 21) xX.0, 000 =M0, 000
Cash flow — years 3, 4, and5qR- 21) xA.2, 5000 =N5,000
N/B: This is a neat way of determining the casloins.

Actual Rate of Return=a+ ¢ (b—-a)
c+d
Where a = the low discount rate
b = the high discount rate
c = the low rate of present value

d = the high rate of net present value

17 + 5210 (20 -—17)
5210 + 9655
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= 17 + 5210 x 3
14865
= 17+1.05 = 18%

4.0 CONCLUSION

This method called Internal Rate of Return is alsry important. Even
with the possibility of multiple rates, it is stikery important.

5.0 SUMMARY
In this unit, you have learnt the various defimsoof Internal Rate of

Return (IRR). You are now aware of computationahteques and the
investment criteria.

6.0 TUTOR-MARKED ASSIGNMENT
International Oil Ltd., a refinery consortium, whispecialises in the
running of refinery plants in Africa, is considagisetting up a refinery

plant in Port Harcourt.

Information available shows that only two typegefineries can thrive
in the Nigerian environment. These include th&feings.

I. FCC based refinery
il. Hydro-cracking type

The following investment information is also avai&in respect of the
two projects.

Fluid Catalytic | Hydro  Cracking
Cracking (FCC) | Refinery (HC)
Refinery

Cost of installation N2,600 million N1,500 million

annual productivity 100 million metric tons 60 million metric

(Average) (MT) tons (MT)

Plant life (years) 15 16

Processing fees/Nit (by | 5.00 5.00

the refinery

Commencement gfYear 3 Year 3

production

Annual operating costN30 million 20 million

other information

Cost of capital is assumed to be 15%
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Cash outflows for the refineries are set out below:

Year FCC Million | HC Million
Immediatelh | 50C 40C
Year 1 1,000 900
Year 2 600 200
Year 3 500 P
2,600 million| 1,500 million

Ignore taxation.

You are required to:

determine the approximate IRR of the two refinergjgcts (8
marks)

determine the more viable of the two refineriesn@rks)
determine other factors that need to be consideredhe
construction and management of the refinery plamhérks)

Total (16 marks)

Rate of Discount

0.870
.756
.658
572
497
432
.376
324
.284
247
.215
187
.163
141
123
107
.093
.081

(ICAN, May, 1997, Q5).
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1.0 INTRODUCTION

In the previous unit, you learnt that the compotatof IRR involved a
lot of trial and error except when y are using cateps. Therefore, any
discussion that could considerably reduce the quamf trial and error
shall be a welcome development.

Accordingly, this unit concerns itself with deveiog short cuts to trial
and error approach.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o outline the steps to be adopted in order to fincak@rnative to
pure “trial and error” in applying the IRR method

. read the annuity table

o apply the annuity table in solving IRR problems

o explain that at times IRR could yield multiple mte

3.0 MAIN CONTENT

3.1 Short Cut to IRR Computation?

Since the calculation of IRR is based on trial amdr, any technique to
minimise the extent of the trial and error would tbghly appreciated.

The following steps would be helpful.

Step 1: Sum up the cash inflows
Step 2: Find the average of the cash inflows. thistbe x
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Step 3: Given that the cash outflow occurred inryeao and
taking year zero as the focal date, we then estaldn
equation of values,

Thus x and i = CFO

Where x = the average of cash inflows

And i = annuity factor for a given value of n and i

CFO = cash outflow in year 0.

Step 4: From the annuity table (present value) tgathe nearest

(most approximate) rate in which annuity factor tlae
given value of nis very close to the quotient

Step 5: The rate obtained in Step 4 above becdmedsase rate.
Step 6: Compute the NPV using the rate as the didgate.
Step 7: If the NPV derived from above is positiaehigher rate of
discount is tried and if negative, a lower ratéried.
Step 8: Upon arriving at two rates, one having sitp@ NPV and
the other a negative NPV, resort to interpolatian v
IRR= X+ i‘(y— X)
a+b

where IRR = internal rate of return

X = the lower rate

a= NPV at x
y = the higher rate
b=NPVaty

Il = modulus sign (meaning assume every figuredgositive).
lllustration

Anulika Nig. Ltd. is considering investing in a prFot which cash flows
were as follows:

YearO| Year 1| Year 2| Year 3| Year4 | Year 5
N'000 | -N’'000 | -N'000 | -N'000 | N'000 | N'000
-144 +15 +25 +35 +45 + 60

Given that the cost of capital is at 10% per annsimould Anulika Nig.
Ltd. invest in it or not — using the IRR approach?
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Solution

To minimise the extent of the trial and error, #i®ve eight steps are
then sequentially followed in the following way.

Step 1: Sum up the cash inflows (115,000 + 25,000 + 3,500 +
45,000 + 60,000) =h80O, 000

Step 2: Find the average of the cash inflows: trexage is-N80,
000+ 5 =36, 000

Step 3: Given that the outflow occurred in yearozand taking

year zero as the focal date, we then establishgaatien
of values, thus:

Xani=CFO
Substituting
36,000 as 5i=144,000
~.abi=4.00
Step 4: From the annuity table (present value) rgathe nearest

(most approximate) rate which annuity factor at gheen
value of n is very close to the quotient, CFO: X

Substituting
144,000: 36,000 = 4.00

From the annuity table (present value) given thatshand a5 i = 4.00
The nearest values of i are 7% (4.100) and 8% 83.99

Step 5: The rate obtained in Step 4 above becohmebdse rate.
In this case 8%
Step 6: Compute the NPV using the base rate atiiteunt rate.
Year | Cash flow| DCF @ 8% | Present Value
N'000 N'000 N'000
0 -144 1,000 -144.00
1 15 0.926 13.89
2 25 0.851 21.4:5
3 35 0.794 27.79
4 45 0.73¢ 33.0¢
5 60 0.681 _40.86
NPV = -6.95
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Step 7: If the NPV derived in Step 6 above is pasijta higher
rate of discount is tried and if negative, a lowate is
tried.

Accordingly, let’s try lower rate say 6%

Year | Cash flow| DCF @ 8% | Present Value
N'000 N'000 N'000
0 -144 1,00 -144.0(
1 15 0.943 14.15
2 25 0.890 22.25
3 35 0.83¢ 29.3i
4 45 0.792 35.64
5 60 0.747 _44.82
NPV = -2.23
Step 8: Upon arriving at the two rates, one haampsitive NPV

and the other a negative NPV, resort to interpohatiz:

IRR=x+

a
—(y-X
a+ b‘(y )

where IRR = internal rate of return
x = the lower rate
a= NPV at x
y = the higher rate
b=NPVaty
Il = modulus

Substituting:
IRR=6+__ 223 (8-16)
2.23 +6.95
6+2.23x2
9.18
6 + 0.4858
6.486

As a check, let's now compute the NPV given that discount rate =
6.486%.
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Year | Cash flow | DCF @ 6.486%| Present Value
N'000 N'000 N'000
0 -144 1,000 -144.00
1 15 0.939: 14.086!
2 25 0.8819 22.0475
3 35 0.8282 28.987
4 45 0.7777 34.999
5 60 0.7304 43.824
NPV = -0.056*

o For all practical purposes, the NPV at IRR should zero.
However, occasionally, one could record a neglegigative or
positive NPV (-0.056 in this case) due to roundupgof error.

4.0 CONCLUSION
In this unit, you have learnt that the computataininternal Rate of

Return (IRR) is essentially anchored on “trial ardor method”. An
attempt was made to develop a short cut thatiehiel

5.0 SUMMARY

In this unit, you have learnt about a short-cuthe “trial and error”
approach to IRR computations.

6.0 TUTOR-MARKED ASSIGNMENT

Recompute illustrations 2 and 3 (Module 2, unit 4y applying the
short cut.
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1.0 INTRODUCTION

As scientific as the Net Present Value (NPV) apphoto investment
appraisal may appear to be, it has one major limona it fails to

consider the quantum of capital that generatedNf€é. This is a major
weakness since ordinarily; a higher capital bade generate a higher
NPV. Logically, therefore, a relative NPV or bettill, an NPV per
unit of capital base would give a better evaluatiesults. This is where
the Profitability Index (PI) comes from.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

explain the meaning of profitability index (PI)
state the formulae for PI

apply the formulae for PI

outline the merits and the demerits of PI
compare the IRR method with the NPV method.

3.0 MAIN CONTENT

3.1 Profitability Index or Excess Present Value Indx (EPV
1)

There are two possible formulae to calculate thagx.
a. According to Okafor (1983: 229), the profitatyilindex (PI) of a

project is the ratio of the sum of the present eslaf all its cash
inflows to the sum of the present values of ithaoastflows, i.e.
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Pli = Puvi
Ci
Where
Pli = profitability index of project i
Pvi = sum of present value of cash inflows frorojgct |
Ci = sum of present value of cash outflows of @coj.

b. According to Lucey (1988: 419), the EPVI is nigr@ variant of
the basic NPV method and is the ratio of the NP\& pfoject to
the initial investment.

i.e. EPVI = NPV
Initial Investment

Thus, the index is a measure of relative and neblake profitability.
Because of this, it suffers from the same geneaiitisms when used
for ranking purposes as the IRR.

Decision rule

The decision rules for the profitability index a® follows.

o Accept only projects that have profitability indekmore than 1
(one)

o Reject projects that have profitability index afdehan one

o Remain indifferent if the index is zero.

For the excess present value index, the decisies are as follows.

o Accept only projects which EPVI is positive
o Reject projects which EPVI is negative
o Remain indifferent if the EPVI is zero.

SELF-ASSESSMENT EXERCISE
Akachukwu Company is considering five different estment

opportunities. The company’s cost of capital isgg2cent. Data on
these opportunities under consideration are giwovh
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Project | Investment | PV at | NPV | IRR Profitability
N'000 12% | N'000 | N'00O | Index
N'000 N'000
a. 35,000 39,325 4,325 16 1.12
b. 20,000 22,930 2930/ 15 1.15
C. 25,000 27,453 2,453 14 1.10
d. 10,000 10,854 854 18 1.09
e. 9,000 8,749 | (251) 11 0.97

I Rank the five projects in descending order okf@rence,

according to:

NPV (Net Present Value)
IRR (Internal Rate of Return)

Profitability

Index.

Which ranking would you prefer?

Based on your answer in part 2, which projects @guolu select i85,

000,000 is the limit to be spent?

Solution

I. Akachukwu Company

Order of Preference| NPV | IRR | Profitability Index
a. 1 2 2

b 2 3 1

C. 3 4 3

d. 4 1 4

e 5 5 5

ii. The profitability index approach is generallgnsidered the most
dependable method of ranking projects competing lifoited
funds. It is an index of relative attractivenasgasured in terms

of how much you get out for each naira invested.

ii. Based on the answer in part 2, projects (a) shbaldelected,
where combine NPV would be?\ 255 &P,930 +M,325) with

the limited budget o£85,000,000.
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4.0 CONCLUSION

In this unit, you have learnt that Net Present ¥gNPV) has one major
weakness when one is faced with two or more prejedt fails to take

into consideration the quantum of capital outlagt thenerated the NPV.
This is a weakness because huge capital outlayiskahg to have huge
NPV relative to small capital outlay. This is whethe Profitability

Index (PI) comes in hence; Pl is defined as NPVupdrof capital.

5.0 SUMMARY
In this unit, you have looked at the basic defomtof profitability index.

You also looked at the computational techniques tedinvestment
criteria.

6.0 TUTOR-MARKED ASSIGNMENT

United Development Corporation has?2.Mmillion naira available for
investment in projects. The following projects argler consideration.

Project No

Initial
N

Annual
N

Life

ok wnNE

800,000
600,000
700,00(

900,000
300,000

950,00(

230,000
190,000
210,00(
240,000
92,000
300,00(

6 years
6 years
6 year:

6 years
6 year

UJ

6 year:

The corporation expects a minimum rate of returnl®%. Projects
Nos. 2 and 5 are complementary to each other. Thee to be
accepted together or rejected together. Projeds. @ and 5 are
mutually exclusive due to their nature.

You are required to:

I. calculate profitability of all the six projects ggarks)

il. advise the corporation on selection of projectsmntaximise
profitability, bearing in mind that only-A5 million capital is
available (6 marks)

Note: Present value of annuity efLNor the next 6 years at 18% is
N3.497 (ICAN, Nov. 1999, Q3).
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MODULE 3

Unit 1 The Impact of Inflation on Investment Prepts

Unit 2 Using Probability to Assess Impact of Risks Capital
Investments

Unit 3 Sensitivity Analysis

Unit 4 Capital Rationing

UNIT 1 THE IMPACT OF INFLATION ON
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1.0 INTRODUCTION

Inflation can be simply defined as an increasehm &verage price of
goods and services. The accepted measure of ¢enéedion in
Nigeria is the Retail Price Index (RPI) which issed on the assumed
expenditure patterns of an average family. Genafltion is a factor

in investment appraisal but of more direct concerrwhat may be
termedspecific inflation i.e. the changes in prices of the various factors
which make up the project being investigated, &gge rates, sales
prices, material costs, energy costs, transpontatiarges and so on.

Every attempt should be made to estimate speaifiation for each
element of the project in as detailed a mannereasilile. Generally,
overall estimates, based on the RPI, are likelyp¢oinaccurate and
misleading.

Synchronised and Differential Inflation
Differential inflation is where costs and revenuwdsmnge at differing
rates of inflation or where the various items o$tcand revenue move at

different rates. This is normal but the concepsyichronised inflation
- where costs and revenues rise at the same atteough unlikely to be
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encountered in practice, is useful for illustratingrious facets of
projects appraisals involving inflation.

Money cash flows and real cash flows

Money cash flows are the actual amounts of monengimg hands
whereas real cash flows are the purchasing powewagnts of the
actual cash flows. In a world of zero inflatiohete would be no need
to distinguish between money and real cash flowshay would be
identical. Where inflation does exist, then a eliéince arises between
money cash flows and their real value and thisediffice is the basis of
the treatment of inflation in project appraisal.

2.0 OBJECTIVES

At the end of this unit, you should be able to:

. define inflation
o explain the meaning of money and real cash flows
o explain the effects of inflation on investment agpgal.

3.0 MAIN CONTENT

3.1 Dealing with Inflation

The following example will be used to illustrateetivay that inflation
occurs in an investment appraisal.

Example One
A labour saving machine cost#| 000 p.a. at current wage rates. The
machine is expected to have a 3 year life andcrépsvalue. The firm’'s

cost of capital is 10%.

Calculate the project’'s NPV:

a. with no inflation

b. with general inflation of 15% which wage rates axpected to
follow (i.e synchronised inflation)

C. with general inflation of 15% and wages rising2@% p.a. (i.e

differential inflation)
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Solution
a. NPV - no inflation
-60,000 + 24,000 A\ oo
= -60,000 + 24,000 x 2.487 = N312

Project unacceptable as it has a negative NPV rmapany’s cost

of capital
b. General inflation 15%, wages increasing at 15%
Wage Savings p.a. with Wage Savings p.a. with 15%
no inflation inflation
24,000 27,600
24,000 31,740
24,00( 36,50

With no inflation, the appropriate discounting ratas 10%.
With inflation at 15%, the 10% discounting ratesi#ficient to
bring cash sums arising at different periods intiealent
purchasing power terms. Without inflatierl Mow was deemed
equivalent to-N.10 (1.15) =N.265, thus the discount rate to be
used is 26%2%.

Project NPV with 15% Synchronised Inflation

Year Cash Flow 26%2% Present
Discount

0 -60,00( 1,00( -60,00(

1 +27,600 0.792 21,859

2 +31,740 0.624 19,806

3 +35,50: 0.49¢ 18,03:
NPV = N304

Project unacceptable

It will be seen that the answers with no inflat@md with 15%
synchronised inflation are virtually the same, (ttiéference
being due to rounding up in three figure tables)This
equivalence is to be expected, as with synchronrséation, the
firm, in real terms, is no better or no worse off.
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C. Project with 15% general inflation and wagesgsat 20% p.a.
(differential inflation.)
Wage per annun
Year 1 24,000(1.20) = 27,600
2 24,000(1.206) = 31,740
3 24,000(1.26) = 36,501

Project NPV with Differential Inflation

Year Cash Flow 26%2% Discount  Present

0 -60,00( 1.00(C -60,00(

1 +28,800 0.792 22,810

2 +34,560 0.624 21,565

3 +41,472 0.494 20,487
NPV = N4,862

Project acceptable

Thus it will be seen that with differential inflah, the project is
acceptable. In this case, this is to be expects@duse it was a labour
saving project so that in real terms, the firm édtéx off if the rate of
wage inflation is greater than the general rat@ftdtion.

Frequently, differential inflation works to the ddvantage of the firm,
for example, when costs are rising faster thanepridcach case is
different and detailed, individual analysis is reqd - not generalised
assumptions.

3.2 Money and Real Discount Rates

The 26Y%2% discount rate used in Example 1 was a yndiseount factor
and was used to discount the money cash flows efptioject. The
relationship between real and money discount faasas follows.

Real discount factors = 1 + Money discount faetbr
1 + Inflation Rate

Using the data from example 1 the real discouribfazan be calculated.

Real Discount Factor = 1+0.2651=0.1ie. 10%
1+0.15

In this case, of course, the real discount factas @&lready known and
the above calculation was for illustrative purposéy.
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The real discount factor can be used for projepraipal provided that
the money cash flows are first converted into reath flows by
discounting at the general inflation rate as fobow

Example Two

Re-work part (c) of example 1 using real cash floavsl the real
discount factor.

Real Cash Flow Evaluation

Year Money General 26%2% Present
Cash Flow Inflation Discount

15%

discount
0 -60,00( 1.00( -60,00( 1.00(C -60,00(
1 +28,800 0.870 25,056 0.909 22,776
2 +34,560 0.756 26,127 0.826 21,581
3 +41,472 0.658 27,289 0.751 20,494

NPV = N4,851

It will be seen that the two methods give identreslults.

Thus it will be seen that there are two approacteesnvestment
appraisal where inflation is present.

Single Discounting: Money cash flows discounted by money
discount factor.

Two Stage Discounting: Money cash flows discounted by general
inflation rate and then the real cash flows
produced discounting by real discount factor.

The two approaches produce the same answer bethesenoney

discount factor includes the inflation allowancelowever, because of
this and because money cash flows are the mostahanedium in

which estimates will be made, it is recommended it@ney cash flows
should be discounted at an appropriate money dmicfactor. Take

great care never to discount money cash flows Bahdiscount factor
or real cash flows by a money discount factor.retdl cash flows are
directly provided in a question, take care to distoonce only using a
real discount factor.
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lllustration

A firm is considering a project with a cash outlafyN1, 000,000 now
and 5 yearly cash flows e300, 000.

I What is the NPV at 10%?
. What is the NPV assuming a general inflation rdt8% and an
increase in cash flows te340, 000 per annum?

Solution
I Given that the cash inflow is constant, we ngwlg the annuity

factor (present value). At 10% per annum for Srgetine annuity
factor present value is arrived at by evaluating

1- (1.10)'f
0.10 = 3.79

NPV = (1,000,000) + 3.79 x 500,000
= (1,000,000) + 1,895,393
= +-N395, 393

il Discount rate with 8%
Inflation = 1.10(1.08) = 1.188

= 19%

With cash outlay at-im and cash inflow at-Bl0, 000 for 5
years discount rate at 19%
Annuity factor (present value)

1-(1.197
0.19 = 3.058
The NPV (1,000,000) x 3.058 x 510,000

(1,000,000) x 1,559,393
559,393

4.0 CONCLUSION
In this unit, you have learnt that since price Isvalways change

continuously, there is the need to evaluate investsn under
inflationary trends.

5.0 SUMMARY

In this unit, you have learnt the basic definitiohinflation and other
associated terms namely.
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Retail Price Index (RPI)

Specific inflation

Synchronised and differential inflation
Money cash flows and real cash flows.

You also had some illustrations on how to evaluatestments under
an inflationary trend.

6.0 TUTOR-MARKED ASSIGNMENT

1. Chief Ugwoke is considering a project with a castlay of N5,
000,000.00 now and 5 yearly cash inflows-@;, 1I800,000.00.

2. What is the APV assuming a general inflation rdt8% and an
increase in cash flow are up-t@N550,000.00

7.0 REFERENCES/FURTHER READING

Lucey, T. (2002).Quantitative Techniques, London: MPG Books Ltd.

Nweze, A.U. (2004). Quantitative Approach to Management
Accounting. Enugu: Amazing Grace Publishers.

77



BHM 713 CAPITAL INVESTMENT AND FINANCIAL DECISONS

UNIT 2 THE USE OF PROBABILITIES TO ASSESS
THE IMPACT OF RISK ON CAPITAL
INVESTMENTS

CONTENTS

1.0 Introduction

2.0 Objectives

3.0 Main Content
3.1  lllustration of Probability
3.2  Probability Estimate of Cash Flows
3.3  Frequency Distribution
3.4 Interpretation of the Value of Standard Dewrat
3.5 Co-efficient of Variation

4.0 Conclusion

50 Summary

6.0  Tutor-Marked Assignment

7.0 References/Further Reading

1.0 INTRODUCTION

In this unit, you shall be looking at the probapilestimate of cash
flows.

Environmental Conditions

Investment decisions are carried out under onéheffollowing three
possible environmental conditions:

I condition of certainty
. condition of risks and
lii.  condition of uncertainty

I Condition of certainty
Condition of certainty can be said to prevail wharg@otential
investor has full knowledge of the ultimate outcorok an
investment opportunity. This implies that:

a. perfect knowledge, from the onset, of the erattire and
timing of the stream of cash flow to be expecteuiithe
investment opportunity.

b. the expectation (belief) that the anticipatedtiriate)
outcome would not change.

A situation of single value expectation is howevare in the
investment world (Okafor, 1983).
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Condition of risks

Where an investor knows exactly the range of ptssibtcomes
to expect from an investment opportunity, as wedl the
likelihood (probability) of each outcome, the intasis exposed
to a condition of risk

Since conditions of certainty are rare in the invesnt world, this
part of the text would focus mainly on conditionsrisk and
uncertainty. After all, freedom from uncertaintyaiduxury rarely
enjoyed by the contemporary management.

Methods of incorporating uncertainty and risk whegpraising
projects

The major business risk faced by business orgamisain the
appraisal of long-term capital project is the plogity that actual
outcome of such investments will deviate from fass used in
the appraisal overtime.

The methods of analysing risk and the uncertairftycapital
expenditure projects include the followings.

Risk premium method

Adjusted payback period

Simulation modelling

Probability estimates of cash flows
Sensitivity analysis

Certainty equivalent

Standard deviation of the expected Net Present é/alu
[NPV]

Worst possible and best possible outcomes
Portfolio theory

Decision tree

Finite horizon method

2.0 OBJECTIVES

At the end of this unit, you should be able to:

define probability

explain the following terms, namely, expected valagmndard
deviation and co-efficient of variation as appliedinvestment
appraisal

evaluate investments by applying probability estesa
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3.0 MAIN CONTENT
3.1 lllustration of Probability
This section is best discussed with an illustration

The General Manager of a company is confronted with option of
embarking on one project out of the two projectsciwiare as follows.

Project A Project B

Project N'O00 | Probability Profit N'OOO | Probability
20 0.40 10 0.20
22 0.3C 27 0.7
30 0.30 35 0.10

Prepare a report advising the General Manager ochwbi the two
projects to embark upon. Consider the use of mefit of variation in
choosing among the two projects.

Source: Management Accounting, ACA, Nov. 1988 Q7

Comment

The above problem is based on the probability eggésmof cash flows.

Accordingly, we shall use the problem to illustrptebability estimates
in greater details.

3.2 Probability Estimate of Cash Flows

Probability has been defined as the qualificatioh umcertainty.
Probabilities have values ranging from zero (®re (1).

A probability of zero means that the event can ndake place. For
example, flying to the moon unaided cannot be coptated. This we
can express as p (flying to the moon unaided) = 0.

A probability of one means that the event must Igutake place. For
example, every mortal must die. This we can expasss

P (dying) =1

Going down the memory lane, let’'s now use our kealge of statistics
to establish the formula for probability approactuncertainty.
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3.3 Frequency Distribution

Since the value of probabilities can only lie begawé® and 1, it follows
that the probabilities of any given event must 8eaely sum up to 1.

That means, given a set of cash flows with thesoamted probabilities,
the sum of probabilities and hence the sum of tleguencies must
necessarily be 1.

Hence,
Xf=3p=1

It will be recalled that for a grouped data, &f=
Hence, for our probability estimates of cash flows

n=xf=%p=1.
Average (Expected Value)
For a grouped data, the average (x), is given as:
X = 22X = Xpx = Xpx (SinceXp = 1).
>f >p

In probability estimates of cash flows, the averagenown as the
expected value. Hence our expected value, EWBngas

X

EV = Xpx =
Standard Deviation

For grouped data, the standard deviation, d, isrgas:

d = VEf (X — X)?
>f

For probability estimates of cash flows, our forenuor standard
deviation becomes:

d VEf (X = X)?

xf

VEf (X = EV)?
p
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= VEf (X — EV)?
(Sincezp =1).
3.4 Interpretation of the Value of Standard Deviaiton

Since the residuals (the extent to which the varmserved values of Y
deviate from the regression line) are assumed tee he constant
variance, the higher this constant variance, theermodely the various
observed values of Y are scattered and hence titeehthe standard
deviation.

It therefore follows that the higher the standaggtidtion the higher the
risk.

This can further be illustrated using our expereimcsoccer.

When a team concedes an indirect kick (very closthé 18) many of
the players would come together and form a watlefénce. This way,
they are not widely scattered and the standardatewiis low and as a
corollary, the risk of conceding a goal is equadiguced.

Posers.What do you think is the relationship betweenafistmarriage
and the chances of extra-marital affairs?

Which one is easier — breaking a stick of broonbreaking a bunch of
brooms?

Let's now solve the problem at hand, bearing thevabdiscussion in
mind.

Solution

Expected Value (EV) of Profits
EV = 2px

Where p = probability

Project A Project B
Project | Probability | Expected| Profit Probability | Expected
N'000 Value N | N'O00 Value
20,000 0.40| 8,000 10,000f 0.20 2,000
22,000 0.30| 6,600 27,0000 0.70 18,900
30,000 0.30| 9,000 35,000 0.10 3,500
23,60( 24,40(
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Comment

Based on the expected value of profits, it woulgesy that project B
should be favoured to project A because projeca8dhigher expected
value of profits. This measure however, does nk¢ iato account the
risk in the projects, as measured by the dispersiothe outcome, so
that a better measure, such as standard deviditithre @utcome, which
takes the risks in project into accounts, is cagr&d in selecting the
most viable of the projects.

b. Standard deviation of profits

Standard deviation d is calculated by using thentda:

d =  Ip(X-X)?
d = \Zp (X -EV)?
d = Standard figures
X = profit figures
p = probability
Project A
X Prob. | PX X — X (X = X)* P(X — X)*
N N N N N N
20,00C | 0.4C |8,00C |-3600( 12,960,00 | 5,184,00
22,000 | 0.30 | 6,600 | - 1600 2,560,000 768,000
30,000 | 0.30 | 9,000 | +6400 40,960,000 | 12,288,000
0 23,600 | Variance = 18,240,000
d =+Variance = 18240000
= N427.838301
Y Prob. | PY Y-Y (Y - YY P(Y-YY
N N

10000 | 0.20 | 2000 - 4400 270,360,000  41,472,00
27000 | 0.70 | 18900| -2600 6,760,000 47,320,00
3500C |0.1C | 3500C | 1060( 112,360,00 | 11,236,00

A )

0 24400 | Variance 57,440,000
d =+WVariance = 57440000
= N7578.918

Comment

The above shows that project A has a lower degfetsloin absolute
terms than project B. The degree of risk measungdhle standard
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deviation shows the degree of dispersion of thditprof the projects
around the means profit or the expected value afitprof the projects.
Since project A shows a lower degree of dispergioabsolute terms,
the project is considered less risky than projeawvBich shows a higher
standard deviation of a project.

This measure, however, is not a relative measuredi®es not take the
size of the projects or the expected value of thejepts into

consideration. A more reliable relative measurdahis coefficient of

variation, which relates the standard deviatiornhef size of the project
and its expected value.

3.5 Co-efficient of Variation

The formula for calculating the co-efficient of iatron =

d X 100
X 1
Where
d = standard deviation
X = mean or expected value of profits.

Co-efficient of Variation

PROJECT A PROJECT B
N4,270.83130 —¥,578.91813
N23,600 -N4,400

= 0.18096 = 0.31061
Comment

From the above, it may be concluded that projerst &nsidered riskier
than project A, and should therefore be foregonar@éfierence to project
A. (MAYO).

lllustration

Usman Nig. Ltd is considering a major investmen&ainew productive
process. The total cost of the investment has lesémated to be-R
000,000 but if this is increased t8N000,000, the productive capacity
could be substantially increased. Due to the eabfithe process, once
the basic plant has been established, to incréasmapacity at a future
date is exceptionally costly. One of the probldatsng management is
that the demand for process output is very ungertddowever, the
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market research and finance departments have lidenoaproduce the
following first estimates.

Investment A (N3m) Investment B (\Pm)
Demand Annual Net | Demand Net Cash
Probability Cash Inflow | Probability Inflow (N-M)

(NM)
0.3yrs1-4 1.0 04yrs1-4 0.6
5-1C 0.7 5-1C 0.2
0.5yrs 1-4 0.8 0.4yrs 1-4 0.€
5-10 0.4 5-10 0.2
0.2yrs1-10 0.1 0.2yrs1-4 0.2
Cost of Capite | 15% Cost of Capite | 15%

You are required to prepare a statement, whichrlgleadicates the
financial implications of each of the projects. &gl the better
investment.

Solution to lllustration

Usman Nig. Ltd.

Investment A Investment B
Year | Cash| Annuity | Present| Year | Cash| Annuity | Present
Flow | Factor | Value Flow | Factor | Value
Nm Nm Nm Nm
1-4 1] 1.0 2.8550 2.855 1-4 0.60 2.855 1.713
5-10| 0.7 2.164 | 1.515|(5-10| 0.50| 2.164 1.082
4.370 2.795
Probability 2
Investment A Investment B
Year | Cash| Annuity | Present| Year | Cash| Annuity | Present
Flow | Factor | Value Flow | Factor | Value
Nm Nm Nm Nm
1-4 | 0.80| 2.855 2.855 1-4 0.60 2.855 1.713
5-1C|[0.4C | 2.16¢ 0.86( 5-10 | 0.5C | 2.16¢ 0.43:
3.150 2.146
Probability 3
Investment A: Years 1 —10-ONLOm x 5.019 =N0.19m
Investment B:Years1-1
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Expected NPV (Possible Outcome x Probability).

Investment A Investment B |

1. N4.370 x 0.30m =311 N2.795 x 0.040m =W.118m
2. N3.1496 x 0.50m=1011.5748 N2.1458 x 0.40m =Bl85832
3. NO.5019 x 0.20m=N.10038 | N1.0038 x 0.20m =N.20076
Total present value =30000m N21.1708m

Less initial outlay =-(19.01382m) (NO.177708m)

Decision Accept Investment B with a positive NPV.

4.0 CONCLUSION

In this unit, you learnt the definition of probabtyl You are also
exposed to the following terms: expected valueydded deviation and
coefficient of variation as applicable to investmappraisal. Finally,
you can now evaluate investment by applying prditplastimates.

5.0 SUMMARY

This unit has exposed you to the conditions ofatety, uncertainty and
risks in the probability estimates of cash flowéou are now aware of
the methods for incorporating certainty, uncertaiahd risks when
appraising projects. Many examples had been t¢tdeadtive home the
points discussed.

6.0 TUTOR-MARKED ASSIGNMENT

1. Two components are assembled to make a finishedupto
There is 0.2 probability that the first componentl wost N50
and 0.8 probability it will cost-B0. While there is 0.3 probability
that the second component will cesWNand 0.7 probability it
will cost-N120. The assembly cost+2l

a. Compute the expected cost of the finished product.
(6 marks)
b. Company ABC has predicted its costs and salessipeict
of a product selling for-M0 as follows.
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I. Marginal cost per unit Probability
0.6
0.4
il. Fixed cost Probability
N15,000 0.8
N20,000 0.2
i Sales unit Probability
N4,000 0.5
N6,00( 0.5
Compute the profit expectation (12 marks)

(Total 18 marks)
ICAN, Nov., 1998. Mgt Acc Q6.

Baro Pharmaceutical Nig. Ltd. can purchase the npgtend the
manufacturing rights of any one of the followingeé drugs. The cost
of the rights are as follows.

Drug X =-N260, 000
Drug Y =-N380, 000
Drug Z =-N400, 000

At the company’s board meeting, the managementustant declared
that it was general knowledge that the venture igesy short-term
project. The fixed manufacturing and advertisingtcof each venture
will be.

X Y z

N'000 N'000 N'000
Fixed manufacturing costs 240 40 40
Advertising cost 10C 6C 40

Sales and production will, once known, dovetail #retefore, there will
be no stock build up. The sales price and variab$ts per unit are:

X Y z

N'000 N'000 N'000
Sales price per unit 680 630 260
Variable cost per ur 28C 22C 14C

However, the sales volume is the key factor. Thegany does not
know what the sales level will be but it knows tragious probabilities
of what the sale level could be. Drug X could beoaplete flop, it
could sell well, or it might sell very well.
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Drug Y is also quite variable whereas with Drug the range of
outcome is very small. The various possible sal@smes and their
associated probabilities are as follows.

Drugs

X Y 2
Sales Probability | Sales | Probability | Sales | Probability
volume in volume volume
unit in Unit in Unit
0 0.1 3,000 0.1 7,000 0.8
2,500 0.4 4,000 0.3 8,000 0.1
4,000 0.5 6,000 0.3 9,000 0.1

8,000 0.3

The company now wishes to decide on which of theyslrit should
manufacture and sell.

Required
Calculate the expected money value of each drugoanthe basis of
this, advise the board on which drug to produce.
(16 marks)
(ICAN, Nov. 2003, Mgt. Acc. Q2)
7.0 REFERENCES/FURTHER READING
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UNIT 3 SENSITIVITY ANALYSIS
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1.0 INTRODUCTION

Managers try to identify the critical variablestheir capital budgeting
decisions. The variables are normally - the céshd, cost of capital
and the life of the product. The objective isitalfout how sensitive the
project is in order to change any or all thesealdess.

Two ways can be identified for the treatment ofssarity analysis.

a. To alter the value of the variables arbitraahyd find out if the
decision on the project will change.
b. Alternatively, the analyst can calculate thecpatage change in a

variable that will result in a change of his demmson the project.
Shortcomings in sensitivity analysis (Multi Co-linarity)

There can be an inherent weakness in the sengiéindlysis.

In the sensitivity analysis, each element is vaimdividually. It is
however, likely that interrelationships exist beéme many of the
elements, and two or more elements will in realdyy simultaneously.
“This is the problem of simultaneous relationshipsmulti co-linearity,
among the independent variables. It means sinialiythe independent
variables are not really independent of one anpthat rather have
values that are jointly or simultaneously deterrdine

2.0 OBJECTIVES

At the end of this unit, you should be able to:

o define sensitivity analysis
o identify the key factors in any investment appraisa
o evaluate investments by varying the key factorstum, and

assessing their effects on the investment
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o identify the advantages and disadvantages of satysanalysis.
3.0 MAIN CONTENT
3.1 Sensitivity Analysis

This is a practical way of showing the effects ntertainty by varying

the values of the key factors (e.g. sales volumegprates of inflation,

and cost per unit) and showing the resulting eftecthe project. The
objective is to establish which of the factors etifethe project most.
When this is done, it is the management's tasketdé whether the
project is worthwhile, given the sensitivity of ooe more of the key
factors. It will be seen that this method does ask for subjective
probability estimates or likely outcomes, but atpésto provide the data
upon which judgements may be made. The methdtlstrated by the

following example.

Example 5

U

Assume that a project (using single valued estig)abas a positivg
NPV of £25,000 at a 10% discounting rate. Thisugalvould be
calculated by the normal methods using particulalues for sale
volume, sales price, cost per unit, inflation réeagth of life, etc.

V7

Once the basic value (i.e. the NPV of £25,000) teeen obtained, the
sensitivity analysis is carried out by flexing, boupwards and
downwards, each of the factors in ti

An abstract of the results of a sensitivity anayeir the project above
might be as follows.
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Table 3
Sensitivity Analysis Abstract

Original NPV = £25,000

A B C D E F
Element to be| Alteration | Revised| Increase | Percentage| Sensitivity
varied from NPV + Change Factor, i.e

basic £ Decrease E/B

£

Sales +15% 46,000 +21,000 84 5.6
Volume +10% 33,000 [ +8,00¢( 32 3.2
(Basic value -10% 17,000 -8,000 32 3.2
8,000 units in| -15% 14,000 | -11,000| 44 2.9
Period 1
8,500 in| -20% 9,00( -16,000 | 64 3.2
Period 2, etc)
Sales +20% 42,000 +17,000 68 3.4
Price +10% 31,000 +6,000 24 2.4
(Basic value -10% 17,000 -8,000 32 3.2
£6 units in| -15% 11,000 | -14,000( 56 3.73
Period 1
£6.25 in| -20% 2,000 -23,000 | 92 4.6
Period 2, etc)
Cost/unit +25% -12,00d -37,000 148 5.9
(Basic value +10% 6,000 -19,000 76 7.6
£2.50 in| -5% 34,000 | +9,000 36 7.2
Period 1
£2.60 in| -10% 47,000 [ +22,00( | 88 8.8
Period 2, etc.

From such an analysis, the more sensitive elemsansbe identified.

Once identified, further analysis and study canetgface on these
factors to try to establish the likelihood of véilgy and the range of

values that might be expected so as to be ableat@ra more reasoned
decision whether or not to proceed with the project

Advantages of sensitivity analysis

a. shows the effect on project outcome by varyheg\alue of the
elements which make up the project (e.g. saless cek).

b. simple in principle.

C. enables the identification of the most sensiti@gables.
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Disadvantages of sensitivity analysis

a.
b.
C.

gives no indication of the likelihood of a vdiea occurring.
considerable amount of computation involved.

only considers the effect of a single changa &mne which may
be unrealistic.

lllustration Two

Alhaji Shehu Buraimah is contemplating investingaimproject and the
following tentative estimates have been made.
Cash outla N100,000 (in year |
Sales price/unit —RO0
Unit cost N0
Discount rate 10% p.a.
Life span of projec 3yrs
Year Sales volume
1 4,000 units
2 6,000 unit:
3 3,000 units
Required
a. Calculate the maximum tolerable unfavourablengkan each of
the areas (as a percentage of the original estimatiee) in:
I. sales unit
il. unit cost
iii.  sales volume
V. initial outlay
V. project file
Comment on the results. Could sales volume beciiesgparately
in this analysis?
b. Now, assume that the government anti-inflatipn@olicy allows
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Discounting Factor at 10%

Year | PV

0 1.00(
1 0.909
2 0.826
3 0.751

MODULE 3

Source: Financial Management, ACA, Nov. 1988m Q2

Solution to lllustration

a. Computation of the Net Present Value (NPV)
Year Value | Cash Flow | Discount Factor | Present
N (DF) at 10 (PV)
0 (100,000 | 1,00¢C (100,000
1 40,000 0.909 36,360
2 60,000 0.826 49,560
3 30,000 0.751 22,530
N8,450
Cash flows as computed viz:
Sales Volume x (Sales Price - Unit Cost)
Year | D.F Sales PV of Sales| Costs PV of Costs
(N)
1 0.90¢ | 120,00( | 109,08 80,000 | 72,72
2 0.826 | 180,000 148,680 120,000 99,120
3 0.757 | 90,00C | 67,59( 60,000 | 45,06(
325,350 216,900
I Sensitivity to price
= NPV X 100
PV of sales 1
Substituting
8,450 X 100
325,350 1
Comment

Sales price should not be reduced by more tharf2 @Derwise

the project becomes unacceptable.
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ii. Sensitivity to unit cost

= NPV X 100
PV of sales 1
Substituting
8,450 X 100
216,900 1
Comment

The unit cost should not be increased by more tBa&%
otherwise the project becomes unacceptable.

lii.  Sensitivity to sales volume

= NPV X 100
PV of sales 1

Where PV of contribution
= 325,350 - 216,900 = 108,450

Substituting
8,450 X 100
108,450 1
= 7.8%
Comment

A fall in contribution beyond 7.8% level would maktee project
unacceptable.

V. Sensitivity of initial outlay

= NPV X 1
PV of initial outlay 1

o

= 8,450 x 100
100,000 1

Comment

The initial outlay should not increase beyond 8.45%
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V. Sensitivity of project life

Suppose the analyst assumes the project lastsyiear2.

Year | CashFlow(N) |DF @ 10% | PV (N)

0 (100,000) 1.000 (100,000)

1 40,00( 0.90¢ 36,36(

2 60,000 0.826 49,560
(14,080)

By Interpretation

2+_14,080 (3-2)=2.63years
14,080 + 8,450

Sensitivity to product life

3-2.63 =12.30%
3

Comment

The maximum tolerable reduction in a project life retain
viability is 12.3%

Vi. Alternative
Method of interpreting the life span of a project
A reduction of one year in the life of a projectliwead to a
rejection of the project since the NPV arrived ahegative i.e.

N14, 808.

Unless the analyst assumes that the net cash mfhmerue evenly over
the period, it is not advisable to interpolate.

The analyst must assume that inflows after theainttutflow occur at
the end of the years to which they relate. In tlaise, a reduction of the
project life from three years to two years will @ unfavourable change
and will alter our decision.

The percentage change will be:

3-2 x_100 = 33.33%
3 1
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The maximum tolerable change = 33.33%
General comment

The project is sensitive to all the factors testbdve. The selling price
and the unit cost should be watched, as the pragegtarticularly
sensitive to these. The other factors are relgtisensitive. In general,
a slight change in the factors should have graveseguences on the
viability of the project.

The sales volume could be treated separately inatieysis. The
sensitivity of sales volume could be calculateddach of the respective
years.

Year 1 NPV X 100
PV contributed (year 1) 1
= 8,450x _100
36,360 1
= 23.24%
Year 2 NPV X 100
PV contributed (year 2) 1
= 8,450x _100
49,560 1
= 17.05%
Year 3 NPV X 100
PV contributed (year 3) 1
= 8,450x _100
22,530 1
= 37.50%
b. Incorporating inflation effects
Year Sales {N Cost (N
1 4000 (1.1) x 30 = 132,000 4000 (1.2) x 20 = 96,00
2 6000 (1.19x 30 = 217,800, 6000 (1.2 20 = 172,800
3 3000 (1.1°x 30 = 119,79 | 3000 (1.2° x 20 = 103,68
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DF Cash Flow | PV (N
Year 10%
0 1.000 | (100,000) (100,000)
1 0.90¢ | 36,00( 32,72«
2 0.826 | 45,000 37,170
3 0.751 | 16,110 12,099
(18,007

Initial subsidy needed to retain the viability bétproject is-N8, 007.
(MAYO ASSOCIATES).

4.0 CONCLUSION

In this unit, you are exposed to the definitionsehsitivity analysis.
You are now able to identify the key factors in amyestment appraisal.
You also learnt how to evaluate investments by imarysome key
factors and assessing their effects on investmdtitslly, you can now
outline the advantages and the disadvantages sitiséy analysis.

5.0 SUMMARY

In this unit, various factors in sensitivity anatysvere treated. The
factors identified were cash flows, cost of capaad the life of the
product. You are also exposed to the shortcomimgssansitivity
analysis. You are now aware of the fact that titeependent variables
are not really independent of one another, buteratthey have values
that are jointly or simultaneously determined.

6.0 TUTOR-MARKED ASSIGNMENT
A company is considering the production of a neadpct. The relevant

data about the product as revealed by researcheadaout by the
company’s marketing manager are as follows.

Contribution per unit ~ ................. N4
Annual fixed costs i aN10, 000
Break even sales volume  ..................... 2 b0i6s
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Probable Sales Schedule
Units %

5,000 10

4,000 20

3,000 40

2,000 20

1,00( 10

The management, before accepting to produce tloglupt, is very
much concerned about the possibility of risk ofskss associated with
the production taking into consideration the prdbatale forecast as
above.

You are required

I To advise the management whether to go aheath we
production of this product. Assume that the compaiily not
mind 5% chance of the product turning out to malssés.

ii. To calculate the coefficient of variation ofettprobable sales to
buttress our decision in (1) above. (10 marks).

| CAN, Nov. 1994 Mgt Acc. Q7

7.0 REFERENCES/FURTHER READING

Okafor, F. O. (1983). Investment Decisions: Evatmof Projects and
Securities. London: Cassell.

Nweze, A. U. (2000). Profit Planning: A Quantiv&i Approach.
Enugu: M’Cal Communications.

98



BHM 713 MODULE 3

UNIT 4 CAPITAL RATIONING
CONTENTS

1.0 Introduction
2.0  Objectives
3.0 Main Content
3.1 Project Selection under Capital Rationing
3.2 Single Period Capital Rationing - Divisibleofects
3.3 Single Period Capital Rationing with Mutualxclusive
Divisible Projects
3.4 Single Period Capital Rationing - Indivisilfleojects
3.5 Multi-Period Capital Rationing
3.6 Features of Investment
3.7 Investment and Speculation
3.8 Basis for Classifying Investments
3.9  Further Classifications
3.10 Feasibility and Viability Studies
4.0 Conclusion
5.0 Summary
6.0  Tutor-Marked Assignment
7.0 References/Further Reading

1.0 INTRODUCTION

Capital rationing is where the firm is unable tdiate all projects which

are apparently profitable because insufficient &iace available. Under
the assumptions given for the basic DCF model,reepecapital market

was presumed, that is as much finance as requingld be raised at the
market rate of interest. In imperfect capital nerkonditions, capital

may be raised, but at increasing rates of intebegtthere will be some
point where there is an absolute limit to the amidhat could be raised.
This is known a®xternal capital rationing. Alternatively, the effects
of capital rationing may develop for internal pusps, for example, it
may be decided that investment should be limitetthéoamount that can
be financed solely from retained earnings or kejtiiiwv a given capital

expenditure budget. The external and internalofactwhich impose

guantitative limits, have led to two opposing vipaints, known as the
‘hand’ and ‘soft’ views of capital rationing.

The ‘hard’ view is that there is an absolute liroit the amount of
money a firm may borrow or raise externally whertees "soft' view is
that rationing by a quantitative limit such as arbitaary capital
expenditure budget should only be seen as temporang
administratively expedient because such a limitasdetermined by the
market (the assumption being that any amount od fsravailable, at a
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price) and such a limit would not be imposed byrafip maximising
firm.

Whatever the causes of the limited capital suppWailable for
investment purpose, it means that, not only mush gaoject cover the
cost of capital, but that the project or batch ofjgcts selected must
maximise the return from the limited funds avaighle. some forms of
ranking becomes necessary.

Before considering solution methods, some defingimeed to be
considered.

a. Single period capital rationing - the term isedi where there is a
limit on the fund available now but where it is iaqated that
fund will be freely available in subsequent periods

b. Multi-period capital rationing - where the limiton of fund
extends over a number of periods or possibly imitefy.

C. Divisible projects - projects where the wholejpct or any
fraction may be undertaken. If a fractional partundertaken,
then it is assumed that the initial outlay and sgobgnt cash
inflows and outflows are reduced pro rata. Althougr most
industrial projects, this seems somewhat hypotaktiche
assumption of divisibility is frequently made inhgog capital
rationing problems, particularly in examination gtiens.

d. Indivisible projects - where the whole projeaishbe undertaken
or not at all.

2.0 OBJECTIVES
At the end of this unit, you should be able to:

o define capital rationing
o evaluate projects and investments under inflatiptr@nds.

3.0 MAIN CONTENT
3.1 Project Selection under Capital Rationing
Where capital rationing exists, the normal DCF sieai rule, which is

to accept all projects which have a positive NPYhatcost of capital, is
insufficient to make the appropriate project setect
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The objective where capital rationing exists isntaximise the return
from the batch of projects selected having regasthe capital
limitation. This means that the investment decisithanges from
simply being accept oreject’ towhat is in effect a ranking problem.
Ways of achieving this objective are shown below tfee following
rationing possibilities (single or multi period dab with divisible
projects), where some are mutually exclusive.

3.2 Single Period Capital Rationing - Divisible Pojects

This is the simplest situation and the solution hodtis to rank the
projects in order of their EVPI (i.e. NPV phr of outlay as described
before). We are to choose projects, or fractioragdroject, until the
supply of capital for investment is exhausted.

Example One

Onwe Ltd. has a cost of capital of 15% and hasrat lof N100, 000
available for investment in the current periodislexpected that capit
will be freely available in the future. The invexnt required, the NP
at 15% and the EVPI for each of the 6 projects emnity being
considered are shown below.

~ =

What projects should be initiated?

Project Outlay NPV @ 15% EPVI (NPV)
N N Outlay

A 20,00( 8,00( 0.4

B 40,000 28,000 0.7

C 35,000 37,500 1.07

D 50,00( 31,50( 0.6

E 15,000 3,500 0.23

F 45,000 -5,000 -0.11

Solution

Ranking by EVPI is C, B, D, A and E. Project F cainhe considered
because it fails the initial hurdle of achievingasitive NPV.

Optimal Investment Plan
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Project Fraction Investment NPV
Undertaken N
C 1.0 35,000 37,500
B 1.0C 40,00( 28,00(
D 0.50 25,000 15,750
N100,000 -N81,250

It will be seen that this solution method uses thell known
management accounting principle of maximising retper unit of the
limiting factor - in this case NPV per Nf capital available for
investment. It will be recalled that this prin@pls appropriate where
there is a single constraint only - in this caseegtment finance for one
period.

3.3 Single Period Capital Rationing with Mutually Exclusive
Divisible Projects

Where two or more of the projects are mutually esiele, the solution
method of ranking of EVPI can still be used but pinejects have to be
divided into groups each containing one of the mlljyuexclusive
projects. This is shown below.

Example Two

Assume the same data as example one except thetisr8 and D
are mutually exclusive.

Which projects should be initiated?

Solution

It is necessary to divide the projects into twoup® rank by EVPI, and
select projects up to the capital limit and comp#re total NPV
obtainable from each group.

Group Group I

Project Investment EVPI | Project Investment EVPI
N N

A 20,000 0.4 A 20,000 0.4

B 40,000 0.7 C 35,000 1.07

D 35,00( 1.07 |D 50,00( 0.6:

E 15,000 0.23| E 15,000 0.23

Ranking the groups and choosing the projects upgonvestment limit
produce the following:
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Group | Group Il
Ry o ES Z| 3 T E5 Z
s & 8§ <| % & 3 <
Q o °3 1 o =
> D > D
=1 =1
C 1.0C 35.0C 37.5C|C 1.0C 35.00C 37.5(
B 1.00 40.00 28.00| D 1.00 50.00 31.50
A 1.00 20.00 8.00 A 3/4 15.00 6.00
E 1/3 5.00C 1,17
N100.00 -N4,67 N100.00 -N\5.00

It will be seen that, by a narrow margin, Groupvith the proportions
indicated has the greater NPV and would be chosen.

3.4 Single Period Capital Rationing - IndivisibleProjects

Where projects have to be accepted in their eptivetnot at all, then
EVPI ranking procedure does not necessarily prodiee optimal
solution. Provided that relatively few project® anvolved, a trial and
error approach can be used to find a solution. r&/h@ojects are
indivisible, then it is likely that some of the dab available for
investment may be unused and in such circumstaacksl analysis
should include the returns from external investmehtunder-utilised
funds.

Example 9

Lloyds Ltd. has a cost of capital of 10% and hdsna of N100,000
available for investment in the current period.pi@d is expected to b
freely available in future periods. The followinglivisible projects are
being considere

(42

Initial Project Investment NPV @ 10%
N N
A 35,000 17,500
B 40,00( 22,50(
C 65,000 38,000
D 48,000 31,500
E 23,000 9,000
It is required to calcute the optimal investment pl:
a. where there are no alternative investments aail for any
surplus funds
b. where surplus funds can be invested to prod@ég derpetuity.
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Solution

a. Various combinations are tried to see which aoaton
produces the maximum NPV.

Table 5 shows a few examples.

Table 5

Project Total Outlay for Surplus Total NPV of
Combinations  Combinations Funds Combinations
N N N N

AC 100,000 - 55,500
ABE 98,000 2,000 49,000

AD 83,000 17,000 49,000

BD 88,000 12,000 54,000

BE 63,000 37,000 31,500

CE 88,00( 12,00( 47,00(

DE 71,000 29,000 40,500

It will be seen from Table 5 that the best investimgan is A and C
which utilise all the funds available and produceaanbined NPV of
N55, 500.

When surplus funds can be invested externally, eatte combinations
in Table 5 which has surplus funds must be examioedee if the
project NPV and the return on external investmeatgaeater than-5b,
500.

Each-NL, 000 invested at 12% in perpetuity yield209 NPV, i.e.

4,000 x .12- 1,000 =200
1

The project combinations and total NPV (Projects External
Investment) are shown in Table 6.
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nga Zg'g Zgg + Zg ZL
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S U o = < <
Q. S T
2 B <
ABE 98,00C 2,00( 40C + 49,000  49,40(
AD 83,000 17,000 3,400 + 49,000 52,400
BD 88,000 12,000 2,400 + 54,000 56,400
BE 63,000 37,000 7,400 + 31,500 38,900
CE 88,000 12,00( 2,40( + 47,00  49,40(
DE 71,000 29,000 5,800 + 40,500 46,300
Table 6
* When external investment is considered, thenqmisj BD should

be initiated and-112, 000 invested externally to produce a total
NPV of N54, 500. It will be seen that this is slightly teetthan
the AC combination shown in Table 5.

Note: Although ranking by EVPI in conditions of singleqnod capital

rationing with indivisible projects does not ne@dg produce the
correct ranking, it usually provides an excellenidg to the best group
of projects.

3.5 Multi-Period Capital Rationing

This has been previously defined as where invedtnfends are
expected to be limited over several periods. Ichstircumstances, it
becomes difficult to choose the batch of project®nie starting
immediately, someone period hence, two periods dyertc.) which
yields the maximum return and yet which remainshwtte capital
limits. The problem becomes one of optimising etda (e.g. NPV)
where resources are limited, i.e. the funds avislaver the periods
being considered. This will be recognised as @asiin where Linear
Programming (LP) can be used and LP has been wsmessfully in
solving Multi-period Capital Rationing problems.

SELF-ASSESSMENT EXERCISE 1

Examine the balance sheet of two manufacturing eomes, two
commercial firms and two financial institutions. aké a list of all
capital items in the balance sheet. In each astermine the ratio of
financial to real assets. Explain the differenceany, in the ratios as
between the various industrial groupings studied.
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SELF-ASSESSMENT EXERCISE 2

Udaku Plastics Products Limited is evaluating theppsal to purchase
new machinery for the current year. The relevata @re as follows.

I The cost of the machinery would be200, 000. It would be
depreciated on a straight-line basis over five yearth no
salvage.

. The pre-tax annual cash inflow from this invasnt is-NLOO, 000
and the income tax rate is 45% paid the same yeancarred.
All cash flows occur at year end.

lii.  The company's investment policy is to embark iavestments
only if two of the following three conditions aratssfied.

a. The after-tax accounting rate of return isast 20%
b. The payback period is less than four years
C. The net present value of the new machine isugable.

\2 The desired rate of return is 15% and the agntable is as

follows.
Year Present value of an annuity
in arrears of 1 at 15%

1 N870

2 1.626

3 2.284

4 2.856

5 3.353

6 3.785

Required:

I Would you, as the Chief Accountant of Udaku Plastcoducts
Limited, advise that the investment be undertakény?
il. How much would the company have had to invest j@ars ago
at 15% compounded annually to hav@0q, 000 now(16 marks).
ICAN, (May 1986). Mgt Acc Q2.

SELF-ASSESSMENT EXERCISE 3

I Write short notes on the followings.

a. Net Present Value Model
b. Payback Model
C. The Internal Rate of Retul8 marks).

il. The following pieces of information relate tdwrée possible
capital projects: because of capital rationingyamle project can
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be accepted by the management of Akpebor Otuokeszauti?
(AOB) Nigeria Limited.

PROJECTS

A B C
Initial costs (N 400,000 460,000 360,000
Expected life 5 years 5 years 4 years
Scrap value N20,000 -N80,000 -NL6,000
expected
Expected cash N'O00 -NOOO -NOOO
inflow
End of yea 1 16C 20C 11C

2 140 140 130

3 130 100 190

4 12C 10C 20C

5 110 100 0

The company estimates its cost of capital to be a8#discount factors
are as follows.

Year 1 0.8475
2 0.7182
3 0.6088
4 0.5158
5 0.4371
Required

I Calculate the following.
a. The payback period for each project
b. The Internal Rate of Return for each project
C. The Net Present Value of each project.
(10 marks)
il. Which project should be accepted? Give reag@nmsaarks) (Total
15 marks).
ICAN, (November 2002). Mgt. Acc. Q3.

SELF-ASSESSMENT EXERCISE 4

FCE (Fredrick C. Egwuonwu) Plc. has500, 000 available for
investment
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The following projects are under consideration.

Project| Initial Net Cash Inflow During 6 YearnsResidual
Outlay Life
A 140,000 -NI0,000 annually 5,000
N80,000 for each of the first |3
B 180,000 years and Nil

N60,000 for each of the
remaining 3 years

N60,000 for each of the first |3
C 220,000 years and Nil
N80,000 for each of the
remaining 3 years

D 160,000 -N800,000 annual amount for the
first 3 years being 25% more thaiil
the annual amount for the next 3

years

E 120,000 First year nil remaining years| aiil
N50,000 per annum

The expected rate of return on capital is 15%

With supporting calculation advise management oniclwvhof the
projects should be selected for investment.

SELF-ASSESSMENT EXERCISE 5

Wolex Limited has commenced a review of the prieandp charged for
a major product line. Over the past three yedrs, groduct has had
sales averaging 48,000 units per year at a stanskliithg price of

N5.35. Cost has also been rising steadily overptét year and the
company is considering raising this pricet6.8b or-N6.35. The Sales
Manager has produced the following schedule tosassith the

decision:

Price N6.85k N5.35k
Estimates of demand
Pessimistic estimate35,000 12,000

(probability 0.25)
Most likely estimate 40,000 20,000
(probability 0.55)
Optimistic estimate 50,000 40,000
(probability 0.20)
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Currently the unit cost is estimated-&.80 analysed as follows:

N
Direct materic 2.5(C
Direct labour 1.00
Variable overheads 1.00
Fixed overheac 0.5C

5.00

The management accountant is of the view that th&t tikely value for
unit variable cost over the next year-ig.BO (subjective probability
0.75) but that it could be as high-aS.R0 (probability 0.15) and it might
even be as low as-AN/5 (probability 0.10). Total fixed costs are
currently estimated as-24, 000 p.a. but it is estimated that the
corresponding total for the ensuring year will se@lows.

o N25, 000 with probability of 0.20
o N27, 000 with probability of 0.60
o N30, 000 with probability of 0.20

Demand quantities, unit costs and fixed costs camdésumed to be
statistically independent.

I Analyse the above information in a way that walssist
management in addressing the problem.

il. Give your views on the situation and advisetba new selling
price.

iii. Calculate the expected level of profit that wie result from
selling price that you recommend5 marks).

ICAN,(Nov. 2002) Mgt.Acc.
3.6 Features of Investment

Our discussions so far can be summarised by higlivig the essential
features of investment.

a. Investments are undertaken in anticipation ofebts which are
not expected to accrue concurrently with the inwestt outlay.
As a result of this inevitable time lag betweenlayutnd benefit,
almost every investment involves some risks, thek rihat
anticipated benefits may not ultimately be realised

b. Investments can be made in real or financiadtasslrrespective
of the media, all investments can be measuredrmstef the
total outlay of funds.
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C. Unlike capital, investment is a flow variableorGequently, it
ought to be measured as a time-rate of changepitatatock.
d. Since investment benefits accrue overtime, thé&e the

expectation that the asset in which any investnseténominated
shall be retained by the investor for some readenpbriod.
Hence the value of the asset should be carefulgbkshed at the
time the investment is made.

e. Every investment involves some current capgbilitor
consumption. As a result of this feature, econtsnissually
expect an identity between the level of savingsiamdstment.

3.7 Investment and Speculation

According to Okafor (1983), the distinction betwermwestment and
speculation is not easy to make by simply obsertlegovert actions of
the individuals involved. He went further to prdei a beautiful
summary comparing the two as follows.

Table 1: Investment and Speculation Compared
Possible  considerations | Investment Speculation
1 Degree of risk Less More, if not infinite.
assume
2 Level of | Moderate High
income/profit
expected
3 Income orientation Income to accrugicome to accrug
over time quickly and in a lumyg
sum

4 Major considerationy Future value |oDirection and exterlf
assets and futureof expected pric
earnings potential | movement

5 Nature of income Regular  incom€apital gains.
and possible
terminal capital
gains.

3.8 Basis for Classifying Investments

Broadly speaking, investments can be classifigéal tiwo: investment in
real assets and investment in financial assetsthdrwords of Okafor
(1983), both types of investment can further besifeed on the basis of
a number of parameters.
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a. Magnitude of outlay
Major investments could be distinguished from minor
investments. In investment outlay, size is refativ An

investment is major or minor depending on the netat
proportion of the outlay to the total size of arfir Thus, whereas
an investment of—RO0, 000 could be considered a minor
investment by a firm capitalised a8 million, it is a very major
investment to a small firm with total assets valae&40, 000.

b. Risk environment of investment
A distinction is made between investment under tan$ of
certainty, investments under conditions of riskg amvestments
under conditions of uncertainty. The problem afkriand
uncertainty will be discussed in the subsequertsuni

C. Motivation for investment
A distinction could be made among investments fesea
replacement, capacity expansion or modernisatiomd a
investments for strategic purposes.

d. Sequencing of cash flows
Conventional investments are distinguished from -non
conventional investments on the basis of the timiagd
sequencing of cash flow arising from the investmé&hie nature
of both types of investment, and the differencesvben them,
are discussed subsequently, in this course.

e. Nature of expected benefits
A distinction exists between cost-saving and reeeyielding
real asset investment. The former is illustratedabyirm that
replaces old equipment in the hope of cutting dpegacosts over
the life of the new equipment. In a revenue exjmns
programme, on the other hand, funds are investedrder to
increase gross revenue either through additiorias salume or
through increased price per unit of sales.

When evaluating a cost saving investment, the valdetal costs
saved is compared with the additional investmendenaln the
latter situation, the investor would have to conepidue increased
costs with the additional sales revenue realised.

f. Relationship to other investments
The costs and benefits of a given investment mayay not be
affected by alternative investments. In this rdgatependent
investments are different from independent investse
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Investment in real assets

Investment in real assets takes one of three mions, that is,
investment in business fixed assets, investmentinientory and
investment in residential construction.

Investment in projects

Real asset investment is either on single fixe@tassr on a group of
inter-related assets. Where the group of inteateel assets provides
facilities capable of completing a production osevice process, the
investment activity is described as a project. ebtinent projects are
such that the facilities provided by the componasdgets can only be
effective if operated as a unit. Hence the compbressets must
necessarily be accepted or rejected as a set.

Contrary to popular expectation, the basic diffeeebetween projects
and single asset investments does not lie in theevaf the investment
outlay. The cost of a single turbine in a hydrcetrieity generating

plant could be many times the total investmentayuith a corn grinding

mill. In terms of our definition, the latter is @oject because it can
complete a processing cycle. Outlay on the hydotecity generating

turbine is not by itself a project. The distinctionust, however, be
given a common sense interpretation. It is wrdogexample, to regard
the purchase of a single taxi cab as a projecyghcsuch a cab can
operate as a unit. A project necessarily involtes interplay of a

number of single assets. (Okafor, 1983).

3.9 Further Classifications

1. Conventional and non-conventional investments
According to Okafor (1983), investment activities which
periods of net cash outflow are expected to prepededs of net
cash inflows are described as conventional investsne Non-
conventional investments, on the other hand, avsethn which
there is no specific pattern in the sequencingashdlows.

2. Cash flows
The definition of net cash inflow or outflow usetoae is not
identical with the accounting concept of incomeeapenditure.
Net cash inflow from an investment for any periadlides both
the accounting income for the period and the n@ahaxpenses
charged to operating revenue in determining sudonre as
depreciation.
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3. Dependent and independent investments
Two or more investments are economically independethe
expected cash flow from each would be unaffecteéthdr or
not the alternate investments are carried out qoaictly.

Investment proposals are dependent if they areereitbchnically
dependent or economically dependent. (Okafor, 1983)

Degree of dependence in investments

There are degrees of dependence of investment wpjtegs. In one

extreme case, one investment (A) is so dependeanother (B) that the
net benefits of A would be virtually insignificanhless both of them are
carried out simultaneously. Given that situatiomyvestment B is a

prerequisite for A. Where the degree of dependeésceciprocal, the

alternatives are complementary.

The other extreme case of dependence occurs we@ternatives are
so inter-related that the decision to carry out onpliesipso facto a
rejection of the other. This is a casenaftual exclusion which occurs
either because of technical dependence or becdwesealternative
investments serve the same market which can ormdpast one of the
alternatives. Cases of mutual exclusion in invesimalternatives
abound in industries.

N.B.

The distinction between dependent and independavesiments is
important for one main reason. Whereas an indepgndvestment is
evaluated on the basis of its absolute cash flavagpendent investment
must be evaluated on the basis of its incrememntst dows.

3.10 Feasibility and Viability Studies

Before embarking on any capital investment, itl8ags advisable to
conduct both feasibility and viability studies. Weas feasibility study
is aimed at establishing the practicability or waitity of an
investment, viability study tries to evaluate tlegke of profitability.
Feasibility Study

This starts with environmental assessment (sinceineinvestments
cannot take place in some environments). Otheesssw be considered
include the followings.

o Management/Personnel
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o Availability of Raw Material
° Market Share Assessment

Viability Tests

These tests are normally conducted using either ttlaglitional
techniques or the discounted techniques or both.

4.0 CONCLUSION

In this unit, you have learnt that capital investitsecan contribute a lot
towards national development. Accordingly, you ddobe able to
advise individuals, families, churches and statesmbark on one form
of investment or the other.

5.0 SUMMARY

In this unit, you learnt that capital investmemtgdlve making sacrifices
today in anticipation of future benefits. You alearnt that investments
could be divided into two namely: direct and indiranvestments or real
assets (tangible) and paper assets (financiaumsints). You are also
conversant with the features of investments and ream distinguish
between investments and speculations.

6.0 TUTOR-MARKED ASSIGNMENT

1. “There is no basic difference between the behasioof
speculators and those who are interested in ma&signuch
income as possible from a given capital outlay’sdbss.

2. Discuss the major similarites and differences |leetw
investment in real assets and investment in firsd@assets.
3. Evaluate at least five government policies curgemtl force,

which either induce or stifle private investment.
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