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Preface to the
Eighth Edition

We are pleased to place before the readers this thoroughly revised edition of our highly successful
reference-cum-text book: Financial Management—Text, Problems and Cases. The focus continues
on equipping the readers with theories, concepts, and techniques that can be applied to corporate
decision-making including strategic, analytical or simply routine decisions.

New Features in the Eighth Edition
Numerous changes distinguish this edition from the earlier edition.

Updated Chapter Contents The thrust is primarily on incorporating updates in the field of
financial management as well as the regulatory and policy developments therein. The important
chapter-wise updates are as follows:

Chapter Addition/Inclusion/Rewriting/Pruning/ Deletion

4 Addition of equity returns in India

5 Updated cash flow statement of Reliance Industries Limited (RIL).

6 (D Updated Financial Statement Analysis of RIL.
(i) Inclusion of two cases on ratio analysis: (a) Tata Motors Ltd and (b) ITC Limited

11 Updated treatment of dividend payment tax in India

17 The framework relating to factoring in India completely rewritten

18 Updated DOL, DFL and DCL of RIL

19 Addition of Indian practices relating to pecking-order theory

29 Deletion of Chapter 29 relating to corporate governance

30 Updation of (i) Bonus ratio of select companies, (ii) Split ratio of select companies, (iii)
Shares buyback of select companies, (iv) Equity dividend, EPS, DPS, and retention per
share of RIL and (v) Inclusion of shares repurchase practices in India

32 (1) The SEBI framework relating to acquisition/takeover completely rewritten and
(i) Inclusion of Mergers and Acquisitions practices in India

35 The framework of External Commercial Borrowings completely rewritten
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Pedagogical Features
The time-tested pedagogical features of the text are listed below.

Learning Objectives FEach chapter begins with a number of learning objectives to ensure broad
understanding of the concepts, theories and techniques of financial management.

Mini Cases Another distinct feature is the inclusion of a large number of mini cases. These
chapter-end cases can be used by the readers to synthesise and apply related concepts, theories,
and techniques.

Multiple Choice Questions Multiple choice questions with answers is yet another distinct feature
of the new edition.

Web Supplements Inclusion of comprehensive cases, additional solved problems, solutions to all
numerical review questions, power point presentation and a guide for instructors, among others, is
an important feature of new edition.

Spreadsheet/Excel-Application Spreadsheet solutions have been provided in a large number
of chapters.

Special Features

To further develop the readers’ ability of applying various financial principles and techniques,
following special features have been added in this edition:

Up-to-date Comprehensive Coverage The book is structured around financial decision-making
and comprehensively covers objectives of financial management, organisation of finance function,
time value of money, valuation of bonds and shares, risk and return, option valuation, financial
analysis,\profit planning and cost control, capital budgeting decisions, cost of capital, capital structure
decisions, dividend policy decisions, working capital management, business valuation, corporate
restructuring, foreign exchange markets, foreign exchange risk management techniques, international
financial management, risk management, corporate governance, Indian corporate practices related
to corporate objectives and financial decision making.

Analytical Approach and Decisional Focus Consistent with the aim of the book, a careful and
thorough presentation of the financial consequences of management decision is the underlying theme.
The orientation is managerial with emphasis on identification and solution of financial problems
confronting business enterprises.

Chapter Organisation Fach chapter is related to the managerial decision-making perspective.
We have not merely described a concept but have also related it to the overall goal of wealth
maximisation. After describing a concept, its application is illustrated with the help of step-by-step
examples to improve clarity. In the preparation of the text, we have kept readability constantly in
mind and have accordingly used a clear and concise, and by and large, non-mathematical writing
style, especially in the treatment of concepts requiring the use of mathematics.

Numerous lllustrations/Solved Problems and ! view Questions A comprehensive set of
real-life solved problems, at the end of each chapter, are intended to serve as a review guide to test
the readers’ understanding of the subject. Numerous end-of-chapter review questions are included
together with answers to help them prepare detailed solutions.

Rearrangement of Solved Problems/Review Questions have been rearranged in order of level
of difficulty, namely, easy, medium and difficult.
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Reorganisation of chapter-contents in terms of learning objectives in place of section-wise
presentation.

Procedural Orientation, Practice Discussion and Cases To enable the readers to understand
the real world of finance, contemporary industry practices as also procedural aspects have been
included at relevant places in reasonable detail. About 15 integrated (comprehensive) cases and 40
mini cases form the part of this edition, for this purpose.

Financial Tables and Bibliography A complete set of financial tables is included as a ready
reckoner. A select bibliography would be of special interest to teachers/advance students of the
subject.

Target

The book is primarily targeted at teachers/students of finance, management, commerce, accounting
and related professional disciplines/courses. Practitioners/professionals would also find it an
invaluable text.

The financial management discipline is constantly changing. It is both stimulating and far reaching.
We hope that the eighth edition of this book with its comprehensive and up-to-date coverage would
contribute to a better understanding of corporate finance. We sincerely look forward to the same
overwhelming response from readers to this edition as to the previous edition.
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Priefaﬁce; to the
First Edition

This book, in a sense, is an outgrowth of our teaching experience. In our academic interaction
with teachers, postgraduate students and practising financial executives, we have found that they
face considerable difficulty in using the available foreign books in this growing academic discipline.
The present volume, in a way, represents a modest attempt to provide a solution to their problems.

It is intended primarily for postgraduate students in commerce and chartered and cost accountancy.
Those doing similar courses in business management or appearing in the restructured civil services
and other competitive examinations will hopefully find it equally useful. Its usefulness, however,
is not confined to academicians alone. It may also be of special interest to the practitioners in the
field. :

In keeping with the aims of the book, we have attempted to present the text in a lucid and
simple style; the treatment is comprehensive and by and large non-mathematical. Another notable
feature of this volume is that the discussions of the concepts and theories are invariably followed
by exhaustive illustrative problems. To test the understanding of the readers as also to enable them
to have sufficient practice, a large number of exercises have also been given at the end of the
chapters. A select bibliography at the end of the book would be of special interest to the teachers
of the subject. :

The theme of Financial Management is structured round the decision-making in the three inter-
related financial areas: investment—long-term as well as current assets; financing; and dividend
policy. Also included are the important tools of financial planning and management. The main
discussion is divided into six parts comprising twenty chapters.

Part 1 of the book, which provides the setting to the detailed discussions that follow subse-
quently, contains two chapters. Chapter 1 outlines the nature of financial management in terms of
its emerging and contemporary scope and objectives. The concern of Chapter 2 is with the time
value of money, i.e. compounding and discounting or present value techniques and their practical
applications in financial decision-making, particularly capital budgeting.

Part 11, comprising two chapters, is devoted to the tools of analysis in financial management.
While Chapter 3 explains and illustrates the statement of changes in financial position (funds flow
and cash flow), the financial statement analysis (ratio analysis) is described in Chapter 4.

The subsequent discussions relate to the important decision-making areas in financial management.
Thus, Part Il focusses on the first and the most important aspect, namely, the long-term investment
decision or capital budgeting. It consists of five chapters. The first of these (Chapter 5) presents the
general principles of capital budgeting with particular reference to the type of information required
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(cash flow) and its essential ingredients. This is followed in Chapter 6 by a detailed account of
the capital budgeting evaluation techniques, traditional as well as time-adjusted or discounted cash
flow. The incorporation of risk and uncertainty into the capital budgeting exercise is elaborated in
Chapter 7. Chapter 8 attempts to develop the concept and measurement of cost of capital—the most
controversial element in financial management. The last chapter of this part (Chapter 9) dwells on
the Indian corporate practices pertaining to capital expenditure decision-making in both the public
and private sectors.

The second important decision involved in financial management (financing decision) is covered
in the three chapters of Part IV. The discussions in Chapter 10 pertaining to the two inter-related
aspects, i.e. operating and financial leverage, set the framework for the capital structure decisions of
a firm. The capital structure theories, reflecting the controversy in the financial literature regarding
the theoretical relationship between capital structure, cost of capital and value of a firm are examined
in Chapter 11. In the light of the conclusions of this chapter, the considerations having a bearing
on the designing of an appropriate capital structure are highlighted in the next chapter (Chapter
12).

Part V of the volume is devoted to the relevant dimensions of dividend policy decision. The first
aspect, viz, the controversy in the academic literature as regards the relevance of dividend policy
to the value of the enterprise, is the subject matter of Chapter 13. It is against the background of
this theoretical discussion that Chapter 14 dwells on the determinants of an appropriate dividend
policy.

Finally, Part VI of the book focusses on the management of current assets, more popularly desig-
nated as working capital management. The first three chapters of this part between them provide
an overview of working capital management and deal respectively with the theory of working
capital management in terms of the basic strategies for efficient management of current assets and
current liabilities (Chapter 15), the planning and determinants of working capital (Chapter 16) and
the financing and control of working capital in India with particular reference to the report of the
Tandon Committee (Chapter 17). The next three chapters look into the management of the individual
components of current assets. While cash management is the theme of Chapter 18, the various
dimensions of receivables management are explained in Chapter 19. The last chapter (Chapter 20)
discusses the relevant aspects of inventory management.

Detailed solutions of all the exercises included in each chapter of this book are provided in our
book: Management Accounting and Financial Management—Problems and Solutions.

In the preparation of this book we have received encouragement and support from various
quarters. In particular we would like to thank Mr. H.C. Jain, Librarian of the University South Campus
Library for the excellent library support he provided to us at short notice. Mr. Subhash Chander
deserves our thanks for speedy and accurate typing of the final draft.

Finally, we would be failing in our duty if we do not acknowledge the deep debt of gratitude
that we owe to the various authors whose writings have provided an insight into the intricacies of
the subject.

MY Kuan
P K Jan
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Part Preview

Each part begins with an
overview that provides a
glimpse of the contents in its
chapters.

Financial
Management—
An Overview

LEARNING OBJECTIVES

This part of the book dwells on the foundations of
finance, Chapter | gives an overview of financial
management in terms of its relationship with
related disciplines, scope, objectives, agency
pmbkms. organisation of finance functions in a

organisation and the arganisadon of finarce
function in India. Chapter 2 discusses a basic
financial concept, namely, time value of money. it
exphins and #ustrates the basic compounding and
discounting tachniques as weli as their applications.
While risk and return including muktivariate and
factor valuation is analysed in Chapter 3. Valuation
of bonds and shares is covered in Chapter 4. )

LO 1.1
LO12
L0113
Lo 14

Lo 15
LO16

LoO17
1018

Define finance and describe ks major arsas—hnancial management/managerial
finance/ corporsts finance and fnancial savices
Difflerantiste financial management from the clossly-retated disciplines of accounting
and sconomics

Describe the scope of financial management and identify the key activites of the
financial manager

Outine the organisation of finance function and the emenging role of finance managers
in India

Quittine the amerging role of finance managers in India

Present an overview of the book

L0 1.1 mINANCE FuncTION
Mmybedefmedzsmeanzndscmul money. The major

managing
of finance are: (1) financial services and (z) managerial
e financial

lcrvhutscmmmdwlthlhedcslgn :nddel.rvcryofzdeeand o
ﬁnzma] products to

'+ financiai planning, investments, real esate, insurance and o on, 5
financial is concemed with the duties of the
financial managers in the business firm.

Learning Objectives

At the beginning of each
chapter, the learning objectives
outline what all the reader has
to know when the chapter is
completed.

MANAgETS 3
actively manage the financial affairs of any type of business, namely, financial and +

non-financial, private and public, large and small, profit-seeking and not-for-profit
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two important issues are -related 1o the value/share price-maximisation, namely,
e aine s 2nd Koo o sukchoMern.
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3 uselul ol for Opersonaliing the cwners value masimisation goal, particutardy with respect 1o
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Focas on The wealth as the primary gual potwithstanding.

Important ConceptS a.rld key - ’ = ' e s 3 brosder ot 0 financial management to include the imerest of the stakeholders as well
terms are briefly summarised in T
notes given in the margins.

stakeholder tu
In brief, a Airm can better achieve s goal of sharcholders' et maximisuion wah e coopetion
of. rather than conflics with, its other stakehokders.

Sharvholder Orientation I8 lodha  Traclionally, the corporate industrial sector in india was dominated
by group companies with close links with the promoter groups. Their fuding primarily was trough
institutionat borrowings from public/ development finance institutions like IFCE, ICICI, IDBI and so
on. There was preponderance of loan capital in their financial structure and sharchokders equity
played a rather marginal role. It was rio wonker, therefore, that corporate India paid scant atention
luwm*knwammwmkwemmuwhmlwumwInlhe
posc90 era, the goal of 2 dmisation has emerged almost at the
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acceptable as it adds TA0000 2 profit. However, when we tike inio account a rate of
interest, s2y, of 10 per conX, the eartier conclusion will have 1o be revised as, withous the project,
the sum coukd have amounied w €11,00,000. Likewsse, when the decision is made to raise 2 loan
of £10,00,000 from a financiat institution or by issuing debentures, for a period of 10 years, dhe firm
is not only under obligation (0 meet ierest payment as and when it becomes due on the debt at
ﬂxzdmltn,.lsb\uakonmnhkzmeﬂulnmmy?lommwmkmw
debentures become due. Thus, time value of money is of crucial significance. This rzqumsme
development of procedures and techniques for evaluating future incomes in terms of
the presemt.

There are two techniques for doing this: (1) Compounding, and (2) Discounting.

10 2.2 coMPOUNDING TECHMIQUE
Interest is compounded when the amount eamed on an initial deposit (the initial
‘becomes part of the principal at the end of the firt compounding period. 2
mmwmpdldmwﬂwmmdnmymwmmﬂmumved
Comsider Exaple 21 ) Examples
Exampie 21 P
1 Mr X inwests in a saving bank account 71,000 ar 5 per cent imerest compounded annually, . 1
af the end of the , he will have ¥1,050 in his account. This amouns constitutes the: .
e e e S Solved examples help in
5o e 13 s o g the better understanding of

TABLE 21 Anvwsl Compounding
concepts.
2 )

€1.050.00 01102500

0 00

250 5125

1.000.00 106000 1.102500

105000 110250 1157605

s compounding procedure wilk continue for an indefinite number of years. The compounding

dwmmbenhmudbynxidmmmm
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in which, e a\w‘ﬁé

4 = amount at the end of the period . - »W%ﬁ‘:

P = principal at the beginning of the period . e - - - :ﬁ\-{i&;;}%;‘«\ T

¢ 7 rate of interest - ...

n = number of years - e B

e
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Boxed ltems

Concepts and procedures can
be better understood with
the help of examples from
the Indian financial sector,
highlighted as boxed items in
the text.
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offinance. The mejor 3 shares, fn)equity ca
") retained eemings. thus, it comoriees of several component in'erms o?soecAc cosi of
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| The cost of capital can be explicit or InpHSL The expfcii costol cap
romc, prefernce sharesand eqiy). T exafst costofay surce b
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Thecost of debt is generally the lowest among all sources partly because the risk involved is lowbut

Visual

= Bea responsible corporate citizen

BHBT12 HLLS Corporate Purpose
= Our purpose In Unlever is to meetthe everyday needs of people everywhere—to anticipate
the aspirations of our consumers and customers and to respond creatively and competi-
tively with branded products and services which raise the quality of life
= Our deep rootsin local cultures and markets around the world are our unparalleled inhei
tance and the foundation for our future growth. We will bring our wealth of knowledge ar
interational expertise to the service of local customer—a truly multi-local multinationa
= Our long-term success requires a total commitment to exceptional standards of perfc
mnance and productivity, to working together effectively and to a willingness to embrace

m We believe that to succeed requires the highest standards of corporate behaviour towards

BHBET13 Vision of Future ol Reliance Industries Ltd

is an enterprise that contributes, in a modest way, to critical economic ar
1leadership in all of Its major initiatives.

few years, Reliance il pursue a strategy of;
dating businesses through new capacities at

= Leveraging its strong balance sheet cash flows and managerial capacity to create vi
by adding new capacities, acquisitions and turnaround of under performing assets
+ Developing strategic alliances in technology and product-market domains with gk

+ Fostering new higher education institutions for knowledge creation and sharing

n this endeavour, Reliance will undergo an upgradation:
= In addition to manufacturing products to developing manufacturing systems
= From having a manufacturing orientation to providing technical solutions

Summary

Each chapter ends with a
summary—a series of bulleted
statements that restates the
most important points that have
been mentioned in the chapter.
This feature will aid the readers
in recapitulating what they have
learnt earlier in the chapter.
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SOLVED PROBIEHS

Solved Problems The fims ca of il 15per cent m e is 3 per . The compy
the gt e oo of dvction an he e i cee o 01011
“The management ofthe company is conicering sellngthe rechie. It does o, the ttal
o peratig s s o pome et e by e e vl e 1000
per e to e whether the rachine should be Sod

A number of solved problems at
the end of every chapter will help .
the reader understand how to
apply to problems the concepts

) . 140000 6000
discussed in the chapter.
~commendation Hie machine should not he sold
P.10.2 Avon Ltd ‘the feasibility of
product rather than purchasing it from an nmslde sfvller Its prm Sjpplle( T

2100to 2125 per uni [10"D1 |
Li

0afer e oty o mm Aditionel ﬁmexc
se by 100,000 per year. The variable costs of manufacturing each component will he

per year for the 6-year period. The lax

wsufficiert shon-tem capital gains in year 6

Spreadsheet Solution 31
calculation of risk can be carried out  ig Moroeoft Excel (Spreadsheet) |

ER [RIFER)

Excel Spreadsheet Solutions

A large number of problems have
ﬂwedatannmumsfmasgetxmbeenemvedmmecrlbmmBiTheasmamdpmmnmam aISO been SOIved Wlth the help Of

Ememd in cefc C3 FOCS and expected returns have been entered in cells D3 to 06. The sq

T 1S s b ALy L o o A3 D5 T o o o Excel s pre adsheets
me ather two cells 14 and csbympymg dragging the formua to these cells, Finally, the variance | .
calculated using the formla -SUMFRONUCNCACS,E3E5) in cell F5. We can see that answer is the
found in Table 33, The same 5> hare been repealed to get the variance for Asset Y

Coefficient of Variation
Coefficient of Variation is a measure of retatuv dispersion (risk) or a measure of rivk
per unit of expected return It coovetts standard deviation of expected values into
elative values to enable comparison of risks associated with assets having different
expected values. The coefficient of variation (CIO is computed by dividing the
standard deviation, 0, for an asset by its expected value, R. Symbolically,

o' T ™)
Hie coefficient of variations for &
16%) and 0.J16 (5.06% ¢
The |

+ 16%).
arger the OV, the larger the relative risk of the asset. Asa rule, the use of the coefficient
of variation for comparing asset risk is the best since it considers the relative size (expected value)
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Small case studies at the end
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theoretical inputs of the chapter. g R

(V) Annual maintenance cost (electricitycharges, la

laneous expenses): 75.00.00,000
(vl ”ﬂ", :;eefglr;slax (PAT/EBT): Total revenues - Total cc
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st lew years, the occupancy in Seawind has declined from 55 per cent to 40 per ce

Coprtol Budgeting I: Principles ond Techniques

LOD: Easy
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chapter.
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Q.91 Wiy s mimporent o valtete el budetngprojeton i

ot use accounting data instead of

KQ 93 \Mnare comporents o et csh ey inihe mm\al budgeting decision? At what tim
outlay incurred in the case of convent

RQL0.4 Wi iy back perot? Al P mll(yoflhe pay back period in determining thi

RQ-95 VWbt does the profitability index signify? 1 mfor judging the w



W alkthrough

Index

A comprehensive index would
aid the readers in locating the
entries in the right context in an
accurate manner
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Financial Management is one book in the Indian market which deals with topics following step-by-step learning approach, backed by large number of
solved problems. Keeping Ip line with the previous erftions.. this edition brings out the explanation of theories, concepts and techniques explicitly, with
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more excel integration in the text. This book wMbe useful to both finance managers and management students.

HIGHLIGHTS
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+ Excel integrated throughout the book

« Forinstructors: PowerPoint lecture slides

+ Forstudents: Additional cases, solved problems, chapter-end solution to numerical review questions
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FOUNDATION OF FINANCE

Chapter 1
FINANCIAL MANAGEMENT:
AN OVERVIEW

Chapter 2
TIME VALUE OF MONEY

Chapter 3
RISK AND RETURN

Chapter 4
VALUATION OF BONDS AND
SHARES

\%

This part of the book dwells on the foundations
of finance. Chapter 1 gives an overview of financial
management in terms of its relationship with related
disciplines, scope, objectives, agency problems,
organisation of finance functions in a typical
organisation and the organisation of finance function
in India. Chapter 2 discusses a basic financial concept,
namely, time value of money. It explains and illustrates
the basic compounding and discounting techniques
as well as their applications. While risk and return
including multivariate and factor valuation is analysed
in Chapter 3, Valuation of bonds and shares is
covered in Chapter 4.



CHAPTER

n H

Financial
Management:

An Overview
N

LEARNING OBJECTIVES

LO 11 Define finance and describe its major areas— financial management/managerial
finance/ corporate finance and financial services

LO 1.2 Differentiate financial management from the closely-related disciplines of accounting
and economics

LO 1.3 Describe the scope of financial management and identify the key activities of the
financial manager

LO 1.4 Explain why wealth/value maximisation, rather than profit/EPS maximisation, is the
goal of financial management and how economic value added (EVA) and focus on
shareholders relate to its achievement and summarise the major objectives of corporate
finance by Indian corporates

LO 15 Discuss the agency problem/issue and measure to resolve it

LO 1.6 Outline the organisation of finance function in India

LO 1.7 Outline the emerging role of finance managers in India

LO 1.8 Present an overview of the book

LO 1.1 FINANCE FUNCTION Finance

| is an art and

Finance may be defined as the art and science of managing money. The major J science of

Financial
management
is concerned with
the duties of the *

fi nmcg[ﬁorﬁnré?ﬁoec

firm.

areas of finance are: (1) financial services and (2) managerial Jmanaging money.
» finance/corporate finance/financial management. While financial
| services is concerned with the design and delivery of advice and J Financial
* financial products to individuals, businesses and governments * services
within the areas of banking and related institutions, personal *lsconcerned
* financial Plannlng, investments, real estate, insurance and sg on, *\ant:;h Very
* financial management is concerned with the duties of the
financial managers in the business firm. Financial managers e financial products

actively manage the financial affairs of any type of business, namely, financial and *to individuals,
non-financial, private and public, large and small, profit-seeking and not-for-profit. *businesses axi

»N



1.4 Financial Management

They perform such varied tasks as budgeting, financial forecasting, cash management, credit

administration, investment analysis, funds management and so on. In recent years, the changing
Fina ‘'al * re8u7aloryY an(® economic environments coupledwiththe globalisation of business
managers& activities havg increased the comp_lex@{ as Wellasthelmpo'rta_nce of the financial

actively manage * managers’ duties. As a result, the financial management function has become more
the financial ©+ demanding and complex. The main elements of the financial management function
affairs of any | are:

Namely~finai®ai« * Relationship of finance and related disciplines

and non-financial, | ¢ ScoPe of financial management

private and public, * ¢ Goal/objectives of financial management
large and small, »  « Agency problem

profit-seeking and. # Organisation of the finance function

not-for-profit. « . . . .
e « Emerging role of finance managers in India

LO 1.2 FINANCE AND RELATED DISCIPLINES

Financial management, as an integral part of overall management, is not a totally independent
area. It draws heavily on related disciplines and fields of study, such as economics, accounting,
marketing, production and quantitative methods. Although these disciplines are interrelated, there
are key differences among them. In this Section, we discuss these relationships.

Finance and Economics

The relevance of economics to financial management can be described in the light of the two broad
areas of economics: macroeconomics and microeconomics.
Macroeconomics is concerned with the overall institutional environment in which the firm operates.
It looks at the economy as a whole. Macroeconomics is concerned with the institutional structure
of the banking system, money and capital markets, financial intermediaries, monetary, credit and
fiscal policies and economic policies dealing with, and controlling level of, activity within an
economy. Since business firms operate in the macroeconomic environment, it is important for
financial managers to understand the broad economic environment. Specifically, they should (1)
recognise and understand how monetary policy affects the cost and the availability of funds; (2)
be versed in fiscal policy and its effects on the economy; (3) be aware of the various financial
institutions/financing outlets; (4) understand the consequences of various levels of economic activity
and changes in economic policy for their decision environment and so on.
Microeconomics deals with the economic decisions of individuals and organisations.
Marginal» jt concerns itself with the determination of optimal operating strategies. In other words,

analysis . t[le theories of microeconomics provide for effective OPerations of business firms. They

suggests that * . X . .
financial decisions * are concerned with defining actions that will permit the hrms to achieve success. The

should be made | concepts and theories of microeconomics relevant to financial management are, for
onthe basis of + instance, those involving (1) supply and demand relationships and profit maximisation
comparison of « Strategies, (2) issues related to the mix of productive factors, ‘optimal’ sales level and
marginal revenues * o . . ? iy % B é .
and marginal costs/« Preduct pricing strategies, (3) measurement of utility preference, risk and the determi-
added benefits« nation of value, and (4) the rationale of depreciating assets. In addition, the primary
exceed added; principle that applies in financial management is marginal analysis; it suggests that
costs. * fjnancja] decisions should be made on the basis of comparison of marginal revenue
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and marginal cost. Such decisions will lead to an increase in profits of the firm. It is, therefore,
important that financial managers must be familiar with basic microeconomics.

To illustrate, the financial manager of a department store is contemplating to replace one of its
online computers with a new, more sophisticated one that would both speed up processing time and
handle a large volume of transactions. The new computer would require a cash outlay of ?8,00,000
and the old computer could be sold to net 72,80,000. The total benefits from the new computer
and the old computer would be ?10,00,000 and ?3,50,000 respectively. Applying marginal analysis,
we get:

Benefits with new computer 210,00,000

Less-. Benefits with old computer 3,50,000
Marginal benefits (a) ?6,50,000
Cost of new computer 8,00,000

Less: Proceeds from sale ofold computer 2,80,000
Marginal cost (b) : 5,20,000
Net benefits [(a) - (b)] 1,30,000

As the store would get a net benefit of ?1,30,000, the old computer should be replaced by the
new one.

Thus, a knowledge of economics is necessary for a financial manager to understand both the
financial environment and the decision theories which underline contemporary financial management.
He should be familiar with these two areas of economics. Macroeconomics provides the financial
manager with an insight into policies by which economic activity is controlled. Operating within that
institutional framework, the financial manager draws on microeconomic theories of the operation of
firms and profit maximisation. A basic knowledge of economics is, therefore, necessary to under-
stand both the environment and the decision techniques of financial management.

Finance and Accounting

The relationship between finance and accounting, conceptually speaking, has two dimensions:
(i) they are closely related to the extent that accounting is an important input in financial decision
making; and (ii) there are key differences in viewpoints between them.

Accounting function is a necessary input into the finance function. That is, accounting is a
subfunction of finance. Accounting generates information/data relating to operations/activities of the
firm. The end-product of accounting constitutes financial statements such as the balance sheet, the
income statement (profit and loss account) and the statement of changes in financial position/sources
and uses of funds statement/cash flow statement. The information contained in these statements and
reports assists financial managers in assessing the past performance and future directions of the firm
and in meeting legal obligations, such as payment of taxes and so on. Thus, accounting and finance
are functionally closely related. Moreover, the finance (treasurer) and accounting (controller) activities
are typically within the control of the vice-president/director (finance)/chief financial officer (CFO)
as shown in Fig. 1.2. These functions are closely related and generally overlap; indeed, financial
management and accounting are often not easily distinguishable. In small firms the controller often
carries out the finance function and in large firms many accountants are intimately involved in
various finance activities.

But there are two key differences between finance and accounting. The first difference relates
to the treatment of funds, while the second relates to decision making.
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Treatment Of Funds The viewpoint of accounting relating to the funds of the firm is different from
that of finance. The measurement of funds (income and expenses) in accounting is based on the
Accrual method * accrua” principle/system. For instance, revenue is recognised at the point of sale
recognises revenue | an<® not when collected. Similarly, expenses are recognised when they are incurred
at the point of sale * rather than when actually paid. The accrual-based accounting data do not reflect fully
and expenses when « the financial circumstances of the firm. A firm may be quite profitable in the accounting
they are incurred.. sense jn that it has earned profit (sales less expenses) but it may not be able to meet
* current obligations owing to shortage of liquidity due to uncollectable receivables,

for instance. Such a firm will not survive regardless of its levels of profits.

The viewpoint of finance relating to the treatment of funds is based on cashflows. The revenues
are recognised only when actually received in cash (i.e. cash inflow) and expenses are recognised
on actual payment (i.e. cash outflow). This is so because the financial manager is

Cashflow» concerned with maintaining solvency of the firm by providing the cashflows necessary
method . to satisfy its obligations and acquiring and financing the assets needed to achieve the

recognises © 00ais Qf the firm. Thus, cashflow-based returns help financial managers avoid insol-
revenues and» ] . . A r. .
expenses only * vencY anci achieve the desired financial goals.

with respectto »  To illustrate, total sales of a trader during the year amounted to ?10,00,000 while
actual inflows and * the cost of sales was 78,00,000. At the end of the year, it has yet to collect ?8,00,000
outflows of cash. * from the customers. The accounting view and the financial view of the firms perfor-

mance during the year are given below.

Accounting view Financial view
(Income statement) (Cash flow statement)
Sales 210,00,000 Cash inflow ?2,00,000
Less: Costs 8,00,000 Less: Cash outflow 8,00,000
Net profit 2,00,000 Net cash outflow (6,00,000)

Obviously, the firm is quite profitable in accounting sense, it is a financial failure in terms of
actual cash flows resulting from uncollected receivables. Regardless of its profits, the firm would
not survive due to inadequate cash inflows to meet its obligations.

Decision Making Finance and accounting also differ in respect of their purposes. The purpose of
accounting is collection and presentation of financial data. It provides consistently developed and
easily interpreted data on the past, present and future operations of the firm. The financial manager
uses such data for financial decision making. It does not mean that accountants never make decisions
or financial managers never collect data. But the primary focus of the functions of accountants is
on collection and presentation of data while the financial manager’s major responsibility relates
to financial planning, controlling and decision making. Thus, in a sense, finance begins where
accounting ends.

Finance and Other Related Disciplines

Apart from economics and accounting, finance also draws—for its day-to-day decisions—on supportive
disciplines such as marketing, production and quantitative methods. For instance, financial managers
should consider the impact of new product development and promotion plans made in marketing
area since their plans will require capital outlays and have an impact on the projected cash flows.
Similarly, changes in the production process may necessitate capital expenditures which the financial
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managers must evaluate and finance. And, finally, the tools of analysis developed in the quantitative
methods area are helpful in analysing complex financial management problems.

The marketing, production and quantitative methods are, thus, only indirectly related to day-to-
day decision making by financial managers and are supportive in nature while economics and
accounting are the primary disciplines on which the financial manager draws substantially.

The relationship between financial management and supportive disciplines is depicted in

Fig 1.1.

FIGURE 1.1 Impact of Other Disciplines on Financial Management

LO 1.3 SCOPE OF FINANCIAL MANAGEMENT

Financial management provides a normative, conceptual and analytical framework for financial
decision making. The finance function covers both acquisition of funds as well as their allocations.
Thus, apart from the issues involved in acquiring external funds, the main concern of financial
management is the efficient and wise allocation of funds to various uses. Defined in a broad sense,
it is viewed as an integral part of overall management.

The financial management framework is an analytical way of viewing the financial problems of
a firm. The main contents of this approach are:1What is the total volume of funds an enterprise
should commit? What specific assets should an enterprise acquire? How should the funds required
be financed? Alternatively, the principal contents of the modem approach to financial management
can be said to be: (i) How large should an enterprise be, and how fast should it grow? (ii) In what
form should it hold assets? and (ill) What should be the composition of its liabilities?

The three questions posed above cover between them the major financial problems of a firm.
In other words, the financial management, according to the new approach, is concerned with the
solution of three major problems relating to the financial operations of a firm, corresponding to the
three questions of investment, financing and dividend decisions. Thus, financial management, in the
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modern sense of the term, can be broken down into three major decisions as functions of finance:
(i) The investment decision, (ii) The financing decision, and (iii) The dividend policy decision.

Investment Decision The investment decision relates to the selection of assets in which funds
will be invested by a firm. The assets which can be acquired fall into two broad groups: (i) long-term
assets which yield a return over a period of time in future, (ii) short-term or current
Investment « asset5j defined as those assets which in the normal course of business are convertible
relatesto'the * ’nto cas” without diminution in value, usually within a year. The first of these involving
selection o< assets. * f'rst category of assets is popularly known in financial literature as capital
budgeting. The aspect of financial decision making with reference to current assets

or short-term assets is popularly termed as working capital management

Capital Budgeting Capital budgeting is probably the most crucial financial decision of a firm. It
relates to the selection of an asset or investment proposal or course of action whose benefits are
Ca ital* “ely to be available in future over the lifetime of the project. The long-term assets
budgeting! can either new or old/existing ones. The first aspect of the capital budgeting
relates to the * decision relates to the choice of the new asset out of the alternatives available or the
selection of an » reallocation of capital when an existing asset fails to justify the funds committed.

asset whose, Whether an asset will be accepted or not will depend upon the relative benefits and

benefits would be ¢ . i i ) . )
available over the * returns associated with it. The measurement of the worth of the investment proposals

project's life. « is. therefore, a major element in the capital budgeting exercise. This implies a

discussion of the methods of appraising investment proposals.

The second element of the capital budgeting decision is the analysis of risk and
uncertainty. Since the benefits from the investment proposals extend into the future, their accmal
is uncertain. They have to be estimated under various assumptions of the physical volume of sale
and the level of prices. An element of risk in the sense of uncertainty of future benefits is, thus,
involved in the exercise. The returns from capital budgeting decisions should, therefore, be evaluated
in relation to the risk associated with it.

Finally, the evaluation of the worth of a long-term project implies a certain norm or standard
against which the benefits are to be judged. The requisite norm is known by different names such
as cut-off rate, hurdle rate, required rate, minimum rate of return and so on. This standard
is broadly expressed in terms of the cost of capital. The concept and measurement of the cost of
capital is, thus, another major aspect of capital budgeting decision. In brief, the main elements of
capital budgeting decisions are: (i) the long-term assets and their composition, (ii) the business
risk complexion of the firm, and (iii) the concept and measurement of the cost of capital.

Working Capital Management Working capital management is concerned with the management of
current assets. It is an important and integral part of financial management as short-term survival is

a prerequisite for long-term success. One aspect of working capital management is the trade-off
between profitability and risk (liquidity). There is a conflict between profitability and

Working capital» liquidity jfa firm does not have adequate working capital, that is, it does not invest
is concerne™w'h * efficient funds in current assets, it may become illiquid and consequently may not
the management of | have the ability to meet its current obligations and, thus, invite the risk of bankruptcy,
current assets. * If the current assets are too large, profitability is adversely affected. The key strategies
and considerations in ensuring a trade-off between profitability and liquidity is one

major dimension of working capital management. In addition, the individual current assets should
be efficiently managed so that neither inadequate nor unnecessary funds are locked up. Thus, the
management of working capital has two basic ingredients: (1) an overview of working capital
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management as a whole, and (2) efficient management of the individual current assets such as cash,
receivables and inventory.

Financing Decision The second major decision involved in financial management is the financing
decision. The investment decision is broadly concerned with the asset-mix or the composition of
the assets of a firm. The concern of the financing decision is with the financing-mix or capital
structure or leverage. The term capital structure refers to the proportion of debt (fixed-interest
sources of financing) and equity capital (variable-dividend securities/source of funds).

The financing decision of a firm relates to the choice of the proportion of these sources | Financing

to finance the investment requirements. There are two aspects of the financing decision. | decision

First, the theory of capital structure which shows the theoretical relationship between |

the employment of debt and the return to the shareholders. The use of debt implies | proportion of debt
a higher return to the shareholders as also the financial risk. A proper balance between *and equity sources
debt and equity to ensure a trade-off between risk and return to the shareholders is *of financing,
necessary. A capital structure with a reasonable proportion of debt and equity capital

is called the optimum capital structure. Thus, one dimension of the financing decision whether
there is an optimum capital structure and in what proportion should funds be raised to maximise
the return to the shareholders? The second aspect of the financing decision is the determination of
an appropriate capital structure, given the facts of a particular case. Thus, the financing decision
covers two interrelated aspects: (1) the capital structure theory, and (2) the capital structure decision.

Dividend Policy Decision The third major decision area of financial management is the decision
relating to the dividend policy. The dividend decision should be analysed in relation to the
financing decision of a firm. Two alternatives are available in dealing with the profits of a firm:
(i) they can be distributed to the shareholders in the form of dividends or (ii) they can be retained
in the business itself. The decision as to which course should be followed depends largely on a
significant element in the dividend decision, the dividend-pay out ratio, that is, what proportion
of net profits should be paid out to the shareholders. The final decision will depend upon the
preference of the shareholders and investment opportunities available within the firm. The second
major aspect of the dividend decision is the factors determining dividend policy of a firm in practice.

To conclude, the traditional approach to the functions of financial management had a very narrow
perception and was devoid of an integrated conceptual and analytical framework. It had rightly been
discarded in the academic literature. The modem approach to the scope of financial management
has broadened its scope which involves the solution of three major decisions, namely, investment,
financing and dividend. These are interrelated and should be jointly taken so that financial decision
making is optimal. The conceptual framework for optimum financial decisions is the objective of
financial management. In other words, to ensure an optimum decision in respect of these three
areas, they should be related to the objectives of financial management. The goals/objectives of
financial management are discussed in Section 3-

Key Activities of the Financial Manager

The primary activities of a financial manager are: (i) performing financial analysis and planning,
(ii) making investment decisions and (iii) making financing decisions.

Performing Financial Analysis and Planning The concern of financial analysis and planning is
with (a) transforming financial data into a form that can be used to monitor financial condition,
(b) evaluating the need for increased (reduced) productive capacity and (c) determining the
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additional/reduced financing required. Although this activity relies heavily on accrual-based financial
statements, its underlying objective is to assess cash flows and develop plans to ensure adequate
cash flows to support achievement of the firm’ goals.

Making Investment Decisions Investment decisions determine both the mix and the type of assets
held by a firm. The mix refers to the amount of current assets and fixed assets. Consistent with
the mix, the financial manager must determine and maintain certain optimal levels of each type of
current assets. He should also decide the best fixed assets to acquire and when existing fixed assets
need to be modified/replaced/liquidated. The success of a firm in achieving its goals depends on
these decisions.

Making Financing Decisions Financing decisions involve two major areas: first, the most appro-
priate mix of short-term and long-term financing; second, the best individual short-term or
long-term sources of financing at a given point of time. Many of these decisions are dictated by
necessity, but some require an in-depth analysis of the available financing alternatives, their costs
and their long-term implications.

LO 1.4 OBJECTIVES OF FINANCIAL MANAGEMENT

To make wise decisions a clear understanding of the objectives which are sought to be achieved
is necessary. The objective provide a framework for optimum financial decision making. In other
words, they are concerned with designing a method of operating the internal investment and
financing of a firm. The term ‘objective’ is used in the sense of a goal or decision criterion for
the three decisions involved in financial management. It implies that what is relevant is not the
overall objective or goal of a business but a operationally useful criterion by which to judge a
specific set of mutually interrelated business decisions, namely, investment, financing and dividend
policy. Moreover, it provides a normative framework. That is, the focus in financial literature is on
what a firm should try to achieve and on policies that should be followed if certain goals are to
be achieved. The implication is that these are not necessarily followed by firms in actual practice.
They are rather employed to serve as a basis for theoretical analysis and do not reflect contemporary
empirical industry practices. Thus, the term is used in a rather narrow sense of what a firm should
attempt to achieve with its investment, financing and dividend policy decisions.

Firms in practice state their vision, mission and values in broad terms and are also concerned
about technology, leadership, productivity, market standing, image, profitability, financial resources,
employees satisfaction and so on. Some illustrations of mission and values/corporate purpose/vision
for future are depicted in Exhibits 1.1 to 1.3.

EXHIBIT 1.1 Ranbaxy’s Missions and Values

MISSION
To become a research-based International Pharmaceutical Company.

VALUES
m Achieving customer satisfaction is fundamental to our business.
m Provide products and services of the highest quality.
m Practice dignity and equity in relationships and provide opportunities for our people to
realise their full potential.
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Ensure profitable growth and enhance wealth of the shareholders.
Foster mutually beneficial relations with all our business operations.
Manage our operations with high concern for safety and environment.
B e3 responsible corporate citizen.

EEE R

EXHIBIT 1.2 HLL’s Corporate Purpose

m Our purpose in Unilever is to meet the everyday needs of people everywhere—to anticipate
the aspirations of our consumers and customers and to respond creatively and competi-
tively with branded products and services which raise the quality of life.

m Our deep roots in local cultures and markets around the world are our unparalleled inheri-
tance and the foundation for our future growth. We will bring our wealth of knowledge and
international expertise to the service of local customer—a truly multi-local multinational.

m Our long-term success requires a total commitment to exceptional standards of perfor-
mance and productivity, to working together effectively and to a willingness to embrace
new ideas and learn continuously.

m We believe that to succeed requires the highest standards of corporate behaviour towards
our employees, consumers and the societies and world in which we live.

m This is Unilever’s road to sustainable, profitable growth for our business and long-term
value creation for our shareholders and employees.

EXHIBIT 1.3 Vision of Future of Reliance Industries Ltd

Reliance is an enterprise that contributes, in a modest way, to critical economic and
social needs of India and attaining global leadership in all of its major initiatives.

Pursuing this vision, over the next few years, Reliance will pursue a strategy of:

m Reinforcing competitive advantage of existing businesses through new capacities and
synergistic acquisitions

m Scaling sizeable opportunities in petroleum exploration and production

m Forward integrating into retailing transportation fuels and creating new customer experi-
ences

m Building the BSES acquisition, now Reliance Energy, to a major electricity utility

m Addressing the significant information and communications market opportunity in India
and in the world

w Leveraging its strong balance sheet, cash flows and managerial capacity to create value
by adding new capacities, acquisitions and turnaround of under performing assets

m Developing strategic alliances in technology and product-market domains with global
majors

m Fostering new higher education institutions for knowledge creation and sharing

m Leveraging its formidable strengths beyond Indian borders.

In this endeavour, Reliance will undergo an upgradation:
m In addition to manufacturing products to developing manufacturing systems
m From having a manufacturing orientation to providing technical solutions
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m From being an intermediate goods producer to being a final goods and services provider

From being a margin energy player to being a global energy major

m In addition to vertical integration in hydrocarbon energy markets to horizontal integration
over diverse energy markets

m From licensing technology to developing technology

m From being an intellectual property user to an intellectual property creator

m In addition to operating in India to being a global company

m From building financial equity to fostering social equity

This change will entail creating new organisational competencies such as:

m Creating a customer-centric organisation

Developing new products and technologies

Exploring and producing oil and gas in demanding geological conditions

Fostering and sustaining globally-oriented management talent

Managing customer-oriented supply chains

Developing and protecting intellectual capital

Managing strategic technology and product-market relationships

Managing diversity in businesses, technologies, export markets and people is the primary
challenge for Reliance, as it marches ahead in realising its vision.

This vision is the legacy of Shri Dhirubhai Ambani to all of us.

We are committed to pursue it with commitment and conviction.

Reliance is driven by his vision and continues to pursue a trajectory of growth, productivity
and global leadership.

We discuss in this Section the alternative approaches in financial literature. There are two
widely-discussed approaches: (i) Profit (total)/Eaming Per Share (EPS) maximisation approach, and
(if) Wealth maximisation approach.

Profit/EPS Maximisation Decision Criterion

According to this approach, actions that increase profits (total)/EPS should be undertaken and those
that decrease profits/EPS are to be avoided. In specific operational terms, as applicable to financial
management, the profit maximisation criterion implies that the investment, financing and dividend
policy decisions of a firm should be oriented to the maximisation of profits/EPS.

The term ‘profit’ can be used in two senses. As a owner-oriented concept, it refers to the
amount and share of national income which is paid to the owners of business, that is, those who
supply equity capital. As a variant, it is described as profitability. It is an operational concept2
and signifies economic efficiency. In other words, profitability refers to a situation where output
exceeds input, that is, the value created by the use of resources is more than the total of the input
resources. Used in this sense, profitability maximisation would imply that a firm should be guided
in financial decision making by one test; select assets, projects and decisions which are profitable
and reject those which are not. In the current financial literature, there is a general agreement that
profit maximisation is used in the second sense.

The rationale behind profitability maximisation, as a guide to financial decision making, is simple.
Profit is a test of economic efficiency. It provides the yardstick by which economic performance can
be judged. Moreover, it leads to efficient allocation of resources, as resources tend to be directed
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to uses which in terms of profitability are the most desirable. Finally, it ensures maximum social
welfare. The individual search for maximum profitability provides the famous f‘invisible hand’ by
which total economic welfare is maximised. Financial management is concerned with the efficient
use of an important economic resource (input), namely, capital. It is, therefore, argued that profit-
ability maximisation should serve as the basic criterion for financial management decisions.

The profit maximisation criterion has, however, been questioned and criticised on several
grounds. The reasons for the opposition in academic literature fall into two broad groups: (1) those
that are based on misapprehensions about the workability and fairness of the private enterprise
itself, and (2) those that arise out of the difficulty of applying this criterion in actual situations. It
would be recalled that the term objective, as applied to financial management, refers to an explicit
operational guide for the internal investment and financing of a firm and not the overall goal of
business operations. We, therefore, focus on the second type of limitations to profit maximisation
as an objective of financial management.3 The main technicalflaws of this criterion are ambiguity,
timing of benefits, and quality of benefits.

Ambiguity One practical difficulty with profit maximisation criterion for financial decision
making is that the term profit is a vague and ambiguous concept. It has no precise connotation. It
is amenable to different interpretations by different people. To illustrate, profit may be short-term
or long-term; it may be total profit or rate of profit; it may be before-tax or after-tax; it may return
on total capital employed or total assets or shareholders’ equity and so on. If profit maximisation is
taken to be the objective, the question arises, which of these variants of profit should a firm try to
maximise? Obviously, a loose expression like profit cannot form the basis of operational criterion
for financial management.

Timing Of Benefits A more important technical objection to profit maximisation, as a guide to
financial decision making, is that it ignores the differences in the time pattern of the benefits received
over the working life of the asset, irrespective of when they were received. Consider Table 1.1.

TABLE 1.1 Time-Pattern of Benefits (Profits)

Time Alternative A (? in lakh) Alternative B in lakh)
Period 1 150 50
Period Il 100 100
Period Il 50 150
Total 300 300

It can be seen from Table 1.1 that the total profits associated with the alternatives, A and B, are
identical. If the profit maximisation is the decision criterion, both the alternatives would be ranked
equally. But the returns from both the alternatives differ in one important respect, while alternative
A provides higher returns in earlier years, the returns from alternative B are larger in later years. As
a result, the two alternative courses of action are not strictly identical. This is primarily because a
basic dictum of financial planning is the earlier the better as benefits received sooner are more
valuable than benefits received later. The reason for the superiority of benefits now over benefits
later lies in the fact that the former can be reinvested to earn a return. This is referred to as time
value of money. The profit maximisation criterion does not consider the distinction between returns
received in different time periods and treats all benefits irrespective of the timing, as equally
valuable. This is not true in actual practice as benefits in early years should be valued more highly
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than equivalent benefits in later years. The assumption of equal value is inconsistent with the real
world situation.

Quality Of Benefits Probably the most important technical Ilimitation of profit
maximisation as an operational objective, is that it ignores the quality aspect of
benefits associated with a financial course of action. The term quality here refers to the degree of
Quality « certainty with which benefits can be expected. As a rule, the more certain the expected
refers to the degree * return, the higher is the quality of the benefits. Conversely, the more uncertain/fluctu-
of certainty with * ating is the expected benefits, the lower is the quality of the benefits. An uncertain
which benefits can. anc|[ fluctuating return implies risk to the investors. It can be safely assumed that the
be expected. + jnvestors are risk-averters, that is, they want to avoid or at least minimise risk. They
* can, therefore, be reasonably expected to have a preference for a return which is

is the chance that * more certain in the sense that it has smaller variance over the years.

Jmay dffier’from * problem of uncertainty renders profit maximisation unsuitable as an operational
those expected. * criterion for financial management as it considers only the size of benefits and gives
no weight to the degree of uncertainty of the future benefits. This is illustrated in
Risk-averters* Table 1.2.
want to avoid risk. ¢
TABLE 1.2 Uncertainty About Expected Benefits (Profits)

Profit (t crore)

State of Economy Alternative A Alternative B
Recession (Period J 90 0
Normal (Period 1) 100 100
Boom (Period IlI) 110 200
Total 300 300

It is clear from Table 1.2 that the total returns associated with the two alternatives are identical
in a normal situation but the range of variations is very wide in case of alternative B, while it is
narrow in respect of alternative A. To put it differently, the earnings associated with alternative B are
more uncertain (risky) as they fluctuate widely depending on the state of the economy. Obviously,
alternative A is better in terms of risk and uncertainty. The profit maximisation criterion fails to
reveal this.

To conclude, the profit maximisation criterion is inappropriate and unsuitable as an operational
objective of investment, financing and dividend decisions of a firm. It is not only vague and
ambiguous but it also ignores two important dimensions of financial analysis, namely, risk, and
time value of money. It follows from the above that an appropriate operational decision criterion
for financial management should (i) be precise and exact, (ii) be based on the ‘bigger the better
principle, (iii) consider both quantity and quality dimensions of benefits, and (iv) recognise the
time value of money. The alternative to profit maximisation, that is, wealth maximisation is one
such measure.

Wealth Maximisation Decision Criterion

This is also known as value maximisation or net present worth maximisation. In current academic
literature value maximisation is almost universally accepted as an appropriate operational decision
criterion for financial management decisions as it removes the technical limitations which characterise
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the earlier profit maximisation criterion. Its operational features satisfy all the three requirements of
a suitable operational objective of financial course of action, namely, exactness, quality of benefits
and the time value of money.

The value of an asset should be viewed in terms of the benefits it can produce. The worth of a
course of action can similarly be judged in terms of the value of the benefits it produces less the
cost of undertaking it. A significant element in computing the value of a financial course of action is
the precise estimation of the benefits associated with it. The wealth maximisation criterion is based
on the concept of cash flows generated by the decision rather than accounting profit which is the
basis of the measurement of benefits in the case of the profit maximisation criterion. Cash-flow is
a precise concept with a definite connotation. Measuring benefits in terms of cash flows avoids the
ambiguity associated with accounting profits. This is the first operational feature of the net present
worth maximisation criterion.

The second important feature of the wealth maximisation criterion is that it considers both the
quantity and quality dimensions of benefits. At the same time, it also incorporates the time value
of money. The operational implication of the uncertainty and timing dimensions of the benefits
emanating from a financial decision is that adjustments should be made in the cash-flow pattern,
firstly, to incorporate risk and, secondly, to make an allowance for differences in the timing of
benefits. The value of a stream of cash flows with value maximisation criterion is calculated by
discounting its element back to the present at a capitalisation rate that reflects both time and risk. The
value of a course of action must be viewed in terms of its worth to those providing the resources
necessary for its undertaking. In applying the value maximisation criterion, the term value is used
in terms of worth to the owners, that is, ordinary shareholders. The capitalisation (discount) rate
that is employed is, therefore, the rate that reflects the time and risk preferences of the owners or
suppliers of capital. As a measure of quality (risk) and timing, it is expressed in decimal notation. A
discount rate of, say, 15 per cent is written as 0.15. A large capitalisation rate is the result of higher
risk and longer time period. Thus, a stream of cash flows that is quite certain might be associated
with a rate of 10 per cent, while a very risky stream may carry a 15 per cent discount rate.

For the above reasons, the net present value maximisation is superior to the profit maximisation
as an operational objective. As a decision criterion, it involves a comparison of value to cost. An
action that has a discounted value—reflecting both time and risk—that exceeds its cost can be said
to create value. Such actions should be undertaken. Conversely, actions, with less value than cost,
reduce wealth and should be rejected. In the case of mutually exclusive alternatives, when only
one has to be chosen, the alternative with the greatest net present value should be selected. In the
words of Ezra Solomon,4

The gross present worth of a course of action is equal to the capitalised value of the flow of future
expected benefit, discounted (or captialised) at a rate which reflects their certainty or uncertainty. Wealth
or net present worth is the difference between gross present worth and the amount of capital investment
required to achieve the benefits being discussed. Any financial action which creates wealth or which
has a net present worth above zero is a desirable one and should be undertaken. Any financial action
which does not meet this test should be rejected. If two or more desirable courses of action are mutually
exclusive (i.e. if only one can be undertaken), then the decision should be to do that which creates
most wealth or shows the greatest amount of net present worth.

Using Ezra Solomon’s symbols and methods, the net present worth can be calculated as shown
below:
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(i) W= V-C (1.1)
Where W= Net present worth
V= Gross present worth
C= Investment (equity capital) required to acquire the asset or to purchase the course
of action
(i) V= E K (1.2)
Where E= Size of future benefits available to the suppliers of the input capital
K= The capitalisation (discount) rate reflecting the quality (certainty/uncertainty) and
timing of benefits attached to E
(iii) E=G-CM +1+ T) (1.3)
Where G = Average future flow of gross annual earnings expected from the course of action,
before maintenance charges, taxes and interest and other prior charges like
preference dividend
M= Average annual reinvestment required to maintain G at the projected level
T—Expected annual outflow on account of taxes
1= Expected flow of annual payments on account of interest, preference dividends
and other prior charges
The operational objective of financial management is the maximisation of W in Eq. (1.1). Alter-
natively, W can be expressed symbolically by a short-cut method as in Eqg. (1.4). Net present value
(worth) or wealth is

A An
W = A + Y + ...+ C

a + w0 (i + /o2 (1 + =)~ (1a)

where Av Av ... Anrepresents the stream of cash flows expected to occur from a course of action
over a period of time;
K is the appropriate discount rate to measure risk and timing; and
C is the initial outlay to acquire that asset or pursue the course of action.

It can, thus, be seen that in the value maximisation decision criterion, the time value of money
and handling of the risk as measured by the uncertainty of the expected benefits is an integral part
of the exercise. It is, moreover, a precise and unambiguous concept, and therefore, an appropriate
and operationally feasible decision criterion for financial management decisions.

It would also be noted that the focus of financial management is on the value to the owners
or suppliers of equity capital. The wealth of the owners is reflected in the market value of shares.
So wealth maximisation implies the maximisation of the market price of shares. In other words,
net present value maximisation (as a decision criterion in investment decisions), is the operational
substitute for maximisation of the market price of shares.

In brief, what is relevant is not the overall goal of a firm but a decision criterion which should
guide the financial course of action. Profit/EPS maximisation was initially the generally accepted
theoretical criterion for making efficient economic decisions, using profit as an economic concept
and defining profit maximisation as a criterion for economic efficiency. In current financial literature,
it has been replaced by the wealth maximisation decision criterion because of the shortcomings
of the former as an operational criterion, as (i) it does not take account of uncertainty of risk,
(if) itignores the time value of money, and (iii) it is ambiguous in its computation. Owing to these
technical limitations, profit maximisation cannot be applied in real world situations. Its modified
form is the value maximisation criterion. It is important to note that value maximisation is simply
extension of profit maximisation to a world that is uncertain and multiperiod in nature. Where the
time period is short and degree of uncertainty is not great, value maximisation and profit maximi-
sation amount to essentially the same thing.5
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However, two important issues are related to the value/share price-maximisation, namely,

economic value added and focus on stakeholders. » _
* Economic value

Economic Value Added (EVA) It is a popular measure currently being used by several | added

firms to determine whether an existing/proposed investment positively contributes * tax'operatin
to the ownersyshareholders’ wealth. The EVA is equal to after-tax operating profits «profits of a
of a firm less the cost of funds used to finance investments. A positive EVA would | firm less the
increase owners’ value/wealth. Therefore, only investments with positive EVA would | cost of funds
be desirable from the viewpoint of maximising shareholders’ wealth. To illustrate, *ibr?\?gsttr?ginq;sa.nce
assuming an after-tax profit of ?40 crore and associated costs of financing the invest- |

ments of ?38 crore, the EVA = crore (?40 crore - ?38 crore). With a positive EVA,

the investment would add value and increase the wealth of the owners and should

be accepted. The computation of the after-tax operating profits attributable to the investment under
consideration as well as the cost of funds used to finance it would, however, involve numerous
accounting and financial issues.

The merits of EVA are: (a) its relative simplicity and (b) its strong link with the wealth maximi-
sation of the owners. It primafacie exhibits a strong link to share prices, that is, positive EVA is
associated with increase in prices of shares and vice versa. However, EVA is, in effect, a repackaged
and well-marketed application of the NPV technique of investment decision. But EVA is certainly
a useful tool for operationalising the owners’ value maximisation goal, particularly with respect to
the investment decision.

FOcUs on Stakeholders The shareholders wealth maximisation as the primary goal notwithstanding,
there is a broader focus in financial management to include the interest of the stakeholders as well
as the shareholders. The stakeholders include employees, customers, suppliers, creditors and
owners and others who have a direct link to the firm. The implication of the focus ect , , ~.

on stakeholders is that a firm should avoid actions detrimental to them through the . jncjuge groUps
transfer of their wealth to the firm and, thus, damage their wealth. The goal should ¢such as employees,

be to preserve the well-being of the stakeholders and not to maximise it. * customers,
* suppliers, creditors,

The focus on the stakeholders does not, however, alter the shareholders’ wealth . owners and others
maximisation goal. It tends to limit the firm’s actions to preserve the wealth of the | who have a direct
stakeholders. The stakeholders view is considered part of its “social responsibility” and | linkt0 the sirm-
is expected to provide maximum long-term benefit to the shareholders by maintaining
positive stakeholders relationship which would minimise stakeholder turnover, conflict and litigation.
In brief, a firm can better achieve its goal of shareholders’ wealth maximisation with the cooperation
of, rather than conflict with, its other stakeholders.

Shareholder Orientation in India Traditionally, the corporate industrial sector in India was dominated
by group companies with close links with the promoter groups. Their funding primarily was through
institutional borrowings from public/ development finance institutions like IFCI, ICICI, IDBI and so
on. There was preponderance of loan capital in their financial structure and shareholders equity
played a rather marginal role. It was no wonder, therefore, that corporate India paid scant attention
to shareholders’ wealth maximisation with few exceptions such as Reliance Industries Ltd. In the
post-90 liberalisation era, the goal of shareholders’ wealth maximisation has emerged almost at the
centre-stage. The main contributory factors have been (i) greater dependence on capital market,
(ii) growing importance of institutional investors, (iii) tax concessions/incentives to shareholders
and (iv) foreign exposure.
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With the gradual decline in the significance of the development/public financial/term lending
institutions over the years and their disappearance from the Indian financial scene recendy (as a
result of their conversion into banks) and the consequent emergence of the capital market as the
main source of corporate financing, shareholders’ wealth maximisation is emerging as the prime
goal of corporate financial management. Secondly, as a result of the institutionalisation of savings,
institutional investors such as mutual funds, insurance organisations, foreign institutional investors
and so on dominate the structure of the Indian capital market. To cater to the requirements of these
institutional investors, corporates are pursuing more shareholder-friendly policies as reflected in
their efforts to focus on shareholders’ wealth maximisation. Thirdly, the abolition of wealth tax on
equity shares and other financial assets coupled with tax exemption on dividends in recent years
has provided an incentive to corporates to enhance share prices and, thus, focus on shareholders
wealth. Finally, the family-owned corporates are also undergoing major transformation. The scions
of most business families are acquiring higher professional education in India and abroad. With the
foreign exposure, they also appreciate the importance of shareholders’ wealth. Thus, shareholder
orientation is unmistakably visible in the corporate India.

PRIMARY OBJECTIVE OF CORPORATE MANAGEMENT

The major objective of corporate finance by Indian corporates are summarised as follows:

« The two most important objectives of management decision making in corporate finance in India are:
(i) maximisation of earnings before interest and tax (EBIT) and earnings per share (EPS) (85 per
cent) and (ii) maximisation of the spread between return on assets (ROA) and weighted average
cost of capital (WACC), that is, economic value added (EVA) (76 per cent).

* Large firms (on the basis of sales, assets and market capitalisation), high growth firms and firms
with high exports significantly focus on maximising EVA than small, low growth and low exports
firms respectively.

* There is no significant difference in the EVA as a corporate finance objective followed by the firms
in public and private sectors.

* The spread between cash flow return on investment (CFROI) and the WACC, that is, cash value
added (CVA) is the third most important objective (54 per cent) of corporate finance management
for large firms based on market capitalisation.

* Yet another important objective is the maximisation of market capitalisation. The MVA (market value
added) objective is more likely to be followed by public sector units than by private sector firms.

*« The overwhelming majority of corporates (70 per cent) consider maximising per cent return on
investment in assets as the most important.

« Another perferred goal is desired growth rate in EPS/maximise aggregate earnings.

¢« Wealth maximisation/maximisation of share prices is the least preferred goal of the sample corpo-
rates.

Source: Jain, P K and Surendra S Yadav, “Financial Management Practices in India, Singapore and
Thailand— A Comparison”, Management & Accounting Research, Vol. 3, No. 4, 2000 pp 55-103.
Also Anand, Manoj, “Corporate Finance Practices in India, a Survey”, Vikalpa, Vol. 27, No. 4, 2003,
pp 29-56.
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LO]. 5 AGENCY PROBLEM

A characteristic feature of corporate enterprise is the separation between ownership and management
as a corollary of which the latter enjoys substantial autonomy in regard to the affairs of the firm.
With widely-diffused ownership, scattered and ill-organised shareholders hardly exercise any
control/influence on management which may be inclined to act in its own interest rather than those
of the owners. However, shareholders as owners of the enterprise have the right to change the
management. Due to the threat of being dislodged/dismissed for poor performance, the management
would have a natural inclination to achieve a minimum acceptable level of performance to satisfy
the shareholders’ requirements/goals, while focusing primarily on their own personal goals. Thus,

in furtherance of their objective of survival, management would aim at satisfying instead of
maximising shareholders’ wealth.

>

Resolving the Agency Problem >Agency problem
From this conflict of management objective of survival (personal goals) and maximising is the likelihood
owners value arises the agency problem, that is, the likelihood that managers :Qimﬁasﬁjmy
may place personal goals ahead of corporate goals. The agency problem can be |goalszﬁeadof
prevented/minimised by acts of (i) market forces and (ii) agency costs. * corporate goals.

Market Forces Market forces act to prevent/minimise agency problems in two ways:
(1) behaviour of security market participants and (2) hostile takeovers.

Behaviour Of Security Market Participants The security market participants/ shareholders in general
and large institutional investors like mutual funds, insurance organisations, financial institutions and
so on which hold large blocks of shares of corporates, in particular, actively participate in
management. To ensure competent management and minimise agency problems, they have in recent
years actively exercised their voting rights to replace more competent management in place of
under-performing management. In addition to exercising their legal voting rights, the large institu-

tional shareholders also from time to time communicate with, and exert pressure on,
corporate management to perform or face replacement.

Hostile Takeovers Another market force that has in recent years threatened corporate
management to perform in the best interest of the owners/shareholders is the possi-
bility of a hostile takeover, that is, the acquisition of the (target) firm by another
firm/group (i.e. acquirer) that is not supported by management. Such takeovers
typically occur when the acquirer is of the view that the target firm is undevalued
due to poor management and that its acquisition at its current low price may result
in the enhancement of its value (i.e. share price) through restructuring its management,
operations and financing. The constant threat of a takeover would motivate
management to act in the best interests of the owners despite the fact that techniques
are available to defend against a hostile takeover.

Agency Costs To respond to potential market forces by preventing/maximising agency
problems and contributing to the maximisation of owners’ wealth/value, the share-

Hostile takeover
is the acquisition

of the firm (target)
by ancther firm

(the acquirer) that
is not supported by
management.

Agency costs
are costs borne
by shareholders to
prevent/minimise
agency problems
as to contribute to
maximise owners
wealth.

holders/owners have to incur four types of costs: (i) monitoring, (ii) bonding, (iii) opportunity

and (iv) structuring.

Monitoring Expenditures Such expenditures relate to monitoring the activities of the management
(agents) to prevent a satisfying in contrast to share price maximising behaviour by them. The



1.20 Financial Management

monitoring outlays relate to payment for audit and control procedures to ensure that managerial
behaviour is tuned to actions that tend to be in the best interest of the shareholders.

Fidelity bond « Bonding Expenditures They protect the owners against the potential consequences of

i tract i . . . -
mﬁghcg%ndir{g* dishonest acts by management/managers. The firm pays to obtain a fidelity bond from

company agrees | a third-party bonding company to the effect that the latter will compensate the former
to re-imburse a* up to a specified amount for financial losses caused by dishonest acts of manager(s).
firm upto a stated .
amount for financial * Opportunity Costs Such costs result from the inability of large corporates from
dishonenacts of * resPonc*n8 to new opportunities. Due to the organisational structure, decision
managers * hierarchy, and control mechanism, the management may face difficulties in seizing
* upon profitable investment opportunities quickly.

incentive plans ¢ structuring Expenditure The structuring expenditures are the most popular, powerful

cor?\?)gna oniox a expensive agency costs incurred by corporates. They relate to structuring

share price. * managerial compensation to correspond with share price maximisation. The objective

is to offer incentives/compensation to management to act in the best interests of the

Stock options « owners. The restructured higher compensation packages to managers also enable

allow | corporates to hire the best available managers. The management compensation plans
management to ! fall into two groups: (a) incentive plans and (b) performance plans.

purchase shares J
at a special/ * Incentive Plans They tie management compensation to share price. The most widely-

concessional j used incentive plan is stock options which confer on management the right to acquire
price. « shares of the corporate at a special/concessional price. A higher future price would

result in larger management compensation. However, share prices may be affected

Performance * by economic and behavioural “market forces” over which management may have no

plans. control. Despite positive management performance, market prices may decline,
compensate *

management on » Performance Plans These plans compensate management on the basis of its proven
performancel* performance measured by EPS, growth in EPS and other ratios related to return. Based
* on these, performance shares may be given to management for meeting the stated
Performanc J performance goals. Another form of performance-based compensation is cash bonuses,
shares» is> cash payments tied to the achievement of certain performance

are given to * goals.

management fore  jn brjef unconstrained managers may have other goals in addition to share price

meeting the stated, o . {JI )
performance goals * maximisation, but there are enough evidence to suggest that due to agency costs and

* market forces, share price maximisation is the primary goal of most firms.

LO 1.6 ORGANISATION OF FINANCE FUNCTION

The responsibilities for financial management are spread throughout the organisation in the sense
that financial management is, to an extent, an integral part of the job for the managers involved
in planning, allocation of resources and control. For instance, the production manager (engineer)
shapes the investment policy (proposal of a new plant); the marketing manager/analyst provides
inputs in forecasting and planning; the purchase manager influences the level of investment
in inventories; and the sales manager has a say in the determination of receivables policy.
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Nevertheless, financial management is highly specialised in nature and is handled by specialists.
Financial decisions are of crucial importance. It is, therefore, essential to set up an efficient organ-
isation for financial management functions.

Since finance is a major/critical functional area, the ultimate responsibility for carrying out financial
management functions lies with the top management, that is, board of directors/managing director/
chief executive or the committee of the board. However, the exact nature of the organisation of the
financial management function differs from firm to firm depending upon factors such as size of the
firm, nature of its business, type of financing operations, ability of financial officers and the financial
philosophy, and so on. Similarly, the designation of the chief executive of the finance department
also differs widely in case of different firms. In some cases, they are known as finance managers
while in others as vice-president (finance), director (finance), and financial controller and so on.
He reports directly to the top management. Various sections within the financial management area
are headed by managers such as controller and treasurer.

Figure 1.2 depicts the organisation of the financial management function in a large typical

firm.

FIGURE 1.2 Organisation of Financial Management Function

The job of the chieffinancial executive does not cover only routine aspects of finance and
accounting. As a member of top management, he is closely associated with the formulation of
policies as well as decision making. Under him are controllers and treasurers, although they may
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be known by different designations in different firms. The tasks of financial management and allied
The main * areas like accounting are distributed between these two key financial officers. Their
concern of the | functions are described below.
treasurer*  The main concern of the treasurer is with the financing activities of the firm.

financiacUviti**6 * Inc/uc’ec* *n range of his functions are: (i) obtaining finance, (ii) banking
of the firm * relationship, (iii) investor relationship, (iv) short-term financing, (v) cash management,

* (vi) credit administration, (vii) investments, and (viii) insurance.

The functions of « ~ The functions of the controller are related mainly to accounting and control.
the controller * The typical functions performed by him include: (i) financial accounting, (ii) internal
are related mainly * audit, (iii) taxation, (iv) management accounting and control, (v) budgeting, planning

to accountin

and. , , . . .
co%tr&*- a ' control, and (V|§I economic appraisal and so on.
]

LO 1.7 EMERGING ROLE OF FINANCE MANAGERS IN INDIA

Reflecting the emerging economic and financial environment in the post-liberalisation era, the role/
job of financial managers in India has become more important, complex and demanding. The key
challenges are, inter-alia, in the areas specified below: (a) financial structure, (b) foreign exchange
management, (c) treasury operations, (d) investor communication, (e) management control and
(f) investment planning. The main elements of the changed economic and financial environment,
inter alia, are the following:

Considerable relaxation in industrial licensing framework in terms of the modifications in the Industries
Development (Regulations) Act;

Abolition of the Monopolies and Restrictive and Trade Practices (MRTP) Act and its replacement by
the Competition Act;

Repeal of Foreign Exchange Regulation Act (FEF5A) and enactment of a liberalised Foreign Exchange
Management Act (FEMA);

Abolition of Capital Issues (Control) Act and the setting-up of the Securities and Exchange Board of
India (SEBI) under the SEBI Act for the regulation and development of the securities market and the
protection of investors;

Enactment of the Insurance Regulatory and Development Authority (IRDA) Act and the setting-up of
the IRDA for the regulation of the insurance sector and the consequent dismantling of the monopoly
of LIC and GIC and its subsidiaries;

Emergence of the capital market at the centre-stage of the financing system and the disappearance
of the erstwhile development/public financial/term lending institutions from the Indian financial scene;
Emergence of a highly articulate and sophisticated money market;

Globalisation, convertibility of rupee, liberalised foreign investments in India, Indian foreign investment
abroad;

Market-determined interest rate, emergence of highly innovative financial instruments;

Growth of mutual funds; credit rating, other financial services;

Rigorous prudential norms, credit risk management framework for banks and financial institutions;
Access to Euro-issues, American Depository Receipts (ADRS);

Privatisation/disinvestment of public sector undertakings.
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LO 1.8 AN OVERVIEW OF THE BOOK

This book discusses the theory of financial management, outlines the relevant tools and techniques
for analysing financial decisions, presents information about environment relevant for corporate
finance in India and assesses the managerial finance practices by Indian corporates. Each major
decision area is presented in terms of both return and risk factors and their potential impact on the
owners wealth as reflected in share prices. Each chapter begins with a number of learning goals/
issues to ensure a broad understanding of the theories, concepts, techniques and practices of
managerial finance. At the end of each chapter, there are chapter summaries, review questions,
solved problems and self-test problems that can be used to test the readers’ understanding of each
key theory, concept, technique and practice. The chapter-end mini and comprehensive cases can
be used to synthesize and apply related concepts and techniques. The activities of the financial

managers are described in ten separate but related parts briefly outlined below.

Part 1 Foundation of Finance Chapter 1 provides an overview of financial management/corporate
finance/managerial finance. Chapter 2 dwells on time value of money in terms of compounding
and discounting and their applications. Chapter 3 explains the risk and return concepts. Chapter 4

discusses the valuation of bonds and shares.

Part 2 Financial Analysis, Profit Planning and Control Chapter 5 focuses on preparation of
cash-flow statement. The techniques of financial statement analysis are covered in Chapter 6. The
volume-cost-profit analysis is explained in Chapter 7. Chapter 8 presents various tools of budgeting

and profit planning.

Part 3 Long-Term Investment Decision Chapter 9 analyses the general principles and techniques
of capital budgeting. Chapter 10 explores some complex issues in capital budgeting. Chapter 11

explains cost of capital. Chapter 12 dwells on risk and uncertainty in capital budgeting.

Part 4 Current Assets Management Chapter 13 provides an overview of working capital
management. Chapter 14 presents the tool for cash management. Chapter 15 discusses the
important aspects of receivables/credit management. Chapter 16 dwells on the various facets of

inventory management. Chapter 17 describes the various sources of financing working capital.

Part 5 Financing Decision Chapter 18 covers operating, financial and combined leverage. Capital

structure theories and capital structure decisions are discussed in Chapters 19 and 20 respectively.

Part 6 Long-Term Finance Chapter 21 examines capital markets. Chapter 22 discusses equity
share financing. Chapter 23 explains analytical issues relating to debt financing. Chapter 24
discusses hybrid financing in terms of preference shares, convertibles, warrants and options.
Chapter 25 analyses lease financing and hire-purchase financing. Chapter 26 covers venture

capital financing.

Part 7 Risk Management Chapter 27 deals with option valuation. Chapter 28 is devoted to a

discussion of derivatives as a tool for managing financial risk.
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Part 8 Dividend Decision Chapter 29 analyses the relationship between dividend and valuation.
Chapter 30 discusses the various practical aspects of dividend policy.

Part 9 Valuation and Corporate Restructuring Chapter 31 explains the various approaches to
business valuation. Chapter 32 explains corporate restructuring in detail.

Part 10 International Finance Chapters 33-35 discuss foreign exchange markets, foreign
exchange risk management and international financial management.

SUMMARY

Financial management/corporate finance/managerial finance is concerned with the duties of the finance
manager in a business firm. He performs such varied tasks as budgeting, financial forecasting, cash
management, credit administration, investment analysis and funds procurement. The recent trends
towards globalisation of business activity has created new demands and opportunities in managerial
finance.

Finance is closely related to both macroeconomics and microeconomics. Macroeconomics provides an
understanding of the institutional structure in which the flow of finance takes place. Microeconomics
provides various profit maximisation strategies based on the theory of the firm. A financial manager
uses these to run the firm efficiently and effectively. Similarly, he depends on accounting as a source
of information/data relating to the past, present and future financial position of the firm. Despite this
interdependence, finance and accounting differ in that the former is concerned with cash flows, while
the latter provides accrual-based information; and the focus of finance is on the decision making but
accounting concentrates on collection of data.

The financial management function covers decision making in three inter-related areas, namely,
investment including working capital management, financing and dividend policy. The three key activities
of the financial manager are (1) performing financial analysis; (2) making investment decisions and
(3) making financing decisions.

The goal of the financial manager is to maximise the owners/shareholders wealth as reflected in share
prices rather than profit/EPS maximisation because the latter ignores the timing of returns, does not
directly consider cash flows and ignores risk. As key determinants of share price, both return and
risk must be assessed by the financial manager when evaluating decision alternatives. The EVA is
a popular measure to determine whether an investment positively contributes to the owners wealth.
However, the wealth maximising action of the finance managers should be consistent with the preser-
vation of the wealth of stakeholders, that is, groups such as employees, customers, suppliers, creditors,
owners and others who have a direct link to the firm. Corporate India paid scant attention to the goal
of shareholders wealth maximisation till the eighties. In the post-liberaliastion era, it has emerged at
the centre-stage of corporate financial practices, the contributory factors being greater dependence on
capital market, growing importance of institutional investors and foreign exposure.

An agency problem results when managers as agents of owners place personal goals ahead of
corporate goals. Market forces and the threat of hostile takeover tend to act to prevent/minimise agency
problems. In addition, firms incur agency costs in the form of monitoring and bonding expenditures,
opportunity costs and structuring expenditures which involve both incentive and performance-based
compensation plans to motivate management to act in the best interest of the shareholders.

The importance of the finance function depends on the size of the firm. Financial management is an
integral part of the overall management of the firm. In small firms, the finance functions are generally
performed by the accounting departments. In large firms, there is a separate department of finance
headed by a specialist known by different designations such as vice-president, director of finance,
chief finance officer and so on.
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N

Reflecting the emerging economic and financial environment in the post-liberalisation era since the early
nineties, the role/job of finance managers in India has become more important, complex and demanding.
The key challenges are in the areas of (1) financial structure, (2) foreign exchange management, (3)
treasury operations, (4) investor communication, (5) management control and (6) investment planning.
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REVIEW QUESTIONS

LOD: Easy

RQ.I.I (@) Indicate whether the following statements are True or False. [LO 1.3, 4, 5, 6]

(i) Financial management deals with two major decisions, namely, investment and financing
decisions.
(ii) Profit/EPS maximization is the sole objective of financial management.
(iii) Agency problem occurs when the management tries to fulfil its own interests at the cost
of value of the firm.
(iv) Agency cost consists of (a) monitoring (b) binding (c) opportunity and (d) structuring
cost such as stock options and cash bonuses, etc.
[Answers: (i) False (ii) False (iii) True (iv) True]
(b) In the following multiple choice questions select the correct answers.
(i) The only viable goal of financial management is
(a) profit maximization (b) wealth maximization
(c) sales maximization (d) assets maximization.
(ii) The basic objective of financial management is
(a) maximisation of profits
(b) maximisation of shareholder’s wealth
(c) ensuring financial discipline in the organization
(d) none of the above.
(iii) Finance function involves
(a) procurement of finance only
(b) expenditure of funds only
(c) safe custody of funds only
(d) procurement and effective utilization of funds.
(iv) The goal of wealth maximization takes into consideration
(a) risk related to uncertainty of returns (b) timing of expected returns
(c) amount of returns expected (d) all the above.
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RQ.1.2
RQ.1.3

RQ.1.4
RQ.15
RQ.1.6

LOD:
RQ.1.7

RQ.1.8

RQ.1.9
RQ.1.10

RQ.1.11

RQ.1.12
RQ.1.13

LOD:
RQ.1.14

RQ.1.15

RQ.1.16

Financial Management

(v) Financial management is mainly concerned with
(a) arrangement of funds
(b) all aspects of acquiring and utilizing means of financial resources for firm’ activities
(c) efficient management of every business

(d) none of the above.
[Answers: (i) b (ii) b (iii) d (iv) d (v) b]

Briefly explain the three key activities of the financial manager. | [LO 13]|
Briefly describe the three basic reasons why profit/EPS maximisation fails to be consistent with wealth
maximisation. H;LOi 4
What is economic value added (EVA)? How is it used? Lo la4j
Describe the three broad areas of financial decision making. B 1
What are the primary objectives of corporate management in India? [:10 14
Medium

Describe the close relationship between finance and economics and explain why the finance manager
should possess a basic knowledge of economics. What is the primary economic principle used in
managerial finance?

What are the major differences between accounting and finance with respect to (a) emphasis on
cash flows and (b) decision making?

What is the goal of the firm? Discuss how to measure achievement of this goal.

What is the agency problem? How do market forces act to prevent/minimise this problem?

[LO 1.5]
Define agency costs and explain why firms incur them. Describe and differentiate between incentives
and performance compensation plans. [LO 1.5
Comment on the emerging role of the finance manager in India. [LO 1.7]
How is the finance function typically organised in a large organisation? [LO 1.6
Difficult
Who are a firm’s stakeholders and what consideration is often given to them in pursuing the firm?s
goal? Why? wAE
"Value maximisation is smiply extension of profit maximisation to a world that is uncertain and

multiperiod in nature." Elucidate the Statement with appropriate examples.
Outline the factors behind Indian companies according greater importance to the goal of shareholders
wealth maximisation.



CHAPTER
Time Value of

tzt Money

LEARNING OBJECTIVES

LO 21 Discuss the role/rationale of time value of money in finance particularly future
compound) value and present (discounted) value
p p

LO 2.2 Understand the concept of future value, its calculation for a single amount, compounding
of interest more frequently than annually and find the future value of annuities

LO 2.3 Explain the concept of present value, its calculation for a single amount and determine
the present value of a mixed stream of cashflows, an annuity and a perpetuity

LO 2.4 Describe procedures involved in determining deposits to accumulate a future sum, loan
amortisation, computation of growth rates as well as develop further aspects of application
of compounding and discounting techniques, namely, effective and nominal rates of interest
and discount, present value of an annuity payable monthly/quarterly/half-yearly, and
effective and flat rates of interest ,

INTRODUCTION

The object of this Chapter is to illustrate the basics of the mathematics of finance, that is, the time
value of money. Recognition of the time value of money in financial decision making is extremely
important. It was observed in Chapter 1 that wealth maximisation, as an objective of financial
management, is superior to profit maximisation because, among other things, the former incorporates
the timing of benefits received while the latter ignores it. Given the objective of wealth maximisation,
much of the subject-matter of financial management is future-oriented. A financial decision taken
today has implications for a number of years, that is, it spreads into the future. For example, firms
have to acquire fixed assets for which they have to pay a certain sum of money to the vendors.
The benefits arising out of the acquisition of such assets will be spread over a number of years in
the future, till the working life of the assets. On the other hand, funds have to be procured from
different sources such as raising of capital through new issues, bank borrowings, term loans from
financial institutions, sale of debentures and so on. These involve a cash inflow at the time of raising
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funds as well as an obligation to pay interest/dividend and return the principal in future. It is on the
basis of a comparison of the cash outflows (outlays) and the benefits (cash inflows) that financial
decisions are made. For a meaningful comparison, the two variables must be strictly comparable.
One basic requirement of comparability is the incorporation of the time element in the calculations.
In other words, in order to have a logical and meaningful comparison between cash flows that
accrue in different time periods, it is necessary to convert the sums of money to a common point of
time. This chapter is devoted to a discussion of the techniques for doing sS. The chapter explains
the meaning of, and rationale underlying, the time value of money. The technique employed in
adjusting the timing aspect of financial decision making through compounding and discounting
is explained subsequently. The important applications of these techniques are also demonstrated.
The effective rates of interest and discount, nominal rates of interest and discount, present value
of annuity payable for the period less than a year (PTHLY), loan repayment schedule and effective
flat rates of interest are discussed in Appendix 2-A Finally, the main points are recapitulated in
the summary.

LO2.1 RATIONALE OF TIME VALUE OF MONEY

Conceptually, ‘time value of money’ means that the value of a unit of money is different in different
time periods. The value of a sum of money received today is more than its value received after
some time. Conversely, the sum of money received in future is less valuable than it is today. In
other words, the present worth of a rupee received after some time will be less than a rupee

Time value of* receivec*today. Since a rupee received today has more value, rational investors would

¢ prefer current receipt to future receipts. The time value of monev can also be referred
money*

means that the: to as tune Preference for money,
value of aunitof*  The main reason for the time preference for money is to be found in the

money is different. reinvestment opportunities for funds which are received early. The funds so invested
in different ime . Wijj earn a rate Qf return. this would not be possible if the funds are received at a
'* later time. The time preference for money is, therefore, expressed generally in terms
of a rate of return or more popularly as a discount rate. The expected rate of return
as also the time value of money will vary from individual to individual depending, inter alia, on
his perception. The time value of money can be illustrated using a simple example.
Suppose, Mr X is given the choice of receiving 71,000 either now or one year later. His choice would
obviously be for the first alternative as he can deposit the amount in his saving bank account and earn
a nominal rate of interest, say, five per cent. At the end of the year, the amount will accumulate to
?1,050. In other words, the choice before Mr X is between 71,050 and ?1,000 at the end of the year.
As a rational person, Mr X should be expected to prefer the larger amount (i.e. ?1,050 here). Here we
say that the time value of money, that is, the rate of interest is five per cent. It may, thus, be seen that
future cash flows are less valuable because of the investment opportunities of the present cash flows.

What applies to an individual applies equally, if not in greater measure, to a business firm. It is
because business firms make decisions which have ramifications extending beyond the period in
which they were taken. For instance, the capital budgeting decision generally involves the current
cash outflows in terms of the amount required for purchasing a new machine or launching a new
project and the execution of the scheme generates future cash inflows during its useful life. Let us
assume that the project cost (current cash outflows) is ?10,00,000. To keep the illustration simple,
it is assumed that the project has a useful life of only one year in which it is estimated to have
cash inflows of ?10,80,000 (at the end of the first year). The project appears to be prima facie
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acceptable as it adds 280,000 as profit. However, when we take into account a rate of
interest, say, of 10 per cent, the earlier conclusion will have to be revised as, without the project,
the sum could have amounted to ?11,00,000. Likewise, when the decision is made to raise a loan
of ?10,00,000 from a financial institution or by issuing debentures, for a period of 10 years, the firm
is not only under obligation to meet interest payment as and when it becomes due on the debt at
fixed intervals but also must make provisions so that it can repay ?10,00,000 when the loan or
debentures become due. Thus, time value of money is of crucial significance. This requires the
development of procedures and techniques for evaluating future incomes in terms of < aTnaun(,

the present. | interest

There are two techniques for doing this: (1) Compounding, and (2) Discounting. ¢ is the interest
« earned on a given
| deposit/principal

LO2.2 cOMPOUNDING TECHNIQUE « that has becorme

« part of the principal

Interest is compounded when the amount earned on an initial deposit (the initial | atthe end of a
principal) becomes part of the principal at the end of the first compounding period. * specified period.
The term principal refers to the amount of money on which interest is received.

Consider Example 2.1.

Example 2.1 « Principal
If Mr X invests in a saving bank account ?1,000 at 5 per cent interest compounded annually, J refers to the
at the end of the first year, he will have 21,050 in his account. This amount constitutes the >amountof money
principal for earning interest for the next year. At the end of the next year, there would be . oceived.
?1,102.50 in the account. This would represent the principal for the third year. The amount

of interest earned would be ?55.125. The total amount appearing in his account would be
?1,157.625. Table 2.1 shows this compounding procedure:

TABLE 2.1 Annual Compounding

Year 1 2 3
Beginning amount 21,000.00 71,050.00 ¥1,102.500
Interest rate 0.05 0.05 0.050
Amount of interest 50.00 52.50 55.125
Beginning principal 1,000.00 1,050.00 1,102.500
Ending principal 1,050.00 1,102.50 1,157.625

This compounding procedure will continue for an indefinite number of years. The compounding
of interest can be calculated by the following equation:

A=P@+i)n (2.1)
in which
A =amount at the end of the period
P = principal at the beginning of the period

i =rate of interest
n = number of years

| on which interest is



2.4 Financial Management

The amount ofmoney in the accountat the end of various years is calculated by using Eq. 2.1.

Amount atthe end of year 1=71,000 (1+ .05) = 71,050
2 =71,050 (1+ .05)= ?71,102.50
3=71,102.50 (1+ .05) = ?1,157.625

The amount at the end of year 2 can be ascertained by substituting 21,000 (1 + .05) for ?1,050,
that is, ?1,000 (1 + .05) (1 + .05) = ?1,102.50. Similarly, the amount at the end of year 3 can be
determined in the following way: ?1,000 (1 + .05) (1 + .05) (1 + .05) = ?1,157.625.

Thus, after substituting the actual figures for the investment of ?1,000 in the formula A =
PCI + i)n, we arrive at the same result as in Table 2.1. This is the fundamental equation of compound
interest. The formula is useful as it can be applied quite readily for wide ranges of i and n. However,
the calculations involved will be tedious and time-consuming if the number of years involved is
large, say, 15 years or 20 years. To find the compound value of 21,000, assuming the rate of interest
to be 5 per cent, the compounding factor 1.05 is to be raised to fifteenth power or twentieth
power. In order to simplify the compound interest calculations, compound interest tables for values
(1 + t)n for wide ranges of i and n have been compiled. Table A-l given in Appendix | at the
end of the book gives compound value interest factor of one rupee at different rates of interest for
different time periods. The compounded values can be readily calculated with the help of Table
A-l. For instance, if Mr X wishes to find out how much his savings, 71,000, will accumulate to in
15 years at 5 per cent rate of interest, application of the formula will require solving 1.05 raised to
the power of fifteen: 21,000 (1.05)15= A

Using Table A-I, we find that the compound value interest factor (CVIF) of ?1 at 5 per cent
interest rate for 15 years is 2.079- Multiplying the initial principal (t 1,000) by 2.079, we obtain ?2,079.
With the help of the table, it is possible to calculate the compounded value for any combination
of interest rate, i and number of years, n. Let us take another illustration.

The compound interest phenomenon is most commonly associated with various savings institu-
tions. These institutions emphasise the fact that they pay compound interest on savings deposited
with them. If an investor deposits ?20,000 with a bank which is paying interest at 8 per cent on
a 15-year time deposit, we consult Table A-I and read the relevant value in the 15th row (time
period) in the column of 8 per cent (rate of interest). This value is 3-172. Multiplying this factor by
the actual deposit of 220,000, we find his savings will accumulate to ?63,440.

Two important observations can be made from the Table A-l for the sum of ? one. The first is
that as the interest rate increases for any given year, the compound interest factor also increases.
Thus, the higher the interest rate, the greater is the future sum. The second point is that for a given
interest rate, the future sum of a rupee increases with the passage of time. Thus, the longer the
period of time, the higher is the compound interest factor. However, it should be borne in mind that
for an interest rate of zero per cent, the compound interest factor always equals 1 and, therefore,
the future amount always equals the initial principal.

Alternatively, the calculation of the compounded value can be carried out using Microsoft
Excel (Spreadsheet).
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Soreadsheet Solution 2.1

Microsoft Excel - Bookl

lII =fe Edit View Insert Format lools Data Window Help Nuance PDF Adobe PDF
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A B C D E F G H |
1 Interest rate 0.05
2 Time 0 1 2 3
3 Cash flow -1,000
4 Future value 1,050 1,102.50 1,157.63
5

Interest rate is entered in cell B1 as a decimal number 0.05. Periods for the time line are entered in row 2.
Instead of entering values in all the cells in row 2, you can enter 0 in cell B2, the formula B2+1 in cell C2 and then
copy the formula in the remaining cells of row 2. Cash flows are entered in row 3- The single cash flow in this
example has been shown in cell B3. The formula in equation 2.1 has been entered in cell C4 as =-$B3*(1+$B1 )/1C2.
The minus sign is used in the formula because the cash flow' in cell B3 bears a negative sign. The formula is then
copied in cells D4 arid E4. Cell E4 shows that the future value of 21,000, compounded for 3 years at 5 per cent
per year is ? 1,157.625.

Future Value can also be found using the function wizard in Microsoft Excel. The equation of this function in
Excel format is FV (Rate, Nper, Pmt, Pv, Type). In this equation, Rate stands for rate of interest per period; Nper
stands for number of payment periods; Pmt stands for payment made each period and Pv is the present value, or
the lump-sum amount that a series of future payments is worth right now. If Pv is omitted, it is assumed to be 0
(zero), and you must include the Pmt argument. A Type code is to be entered to indicate the time at which the
payments are due. The code is O if the payments are due at the end of the period and 1 if the payments are due
in the beginning of the period.

To use the function wizard, put the cursor on cell E2 and click; click the function wizard, a window ‘insert function’
will appear; choose Financial’ from the category of functions, a list of financial functions will appear; scroll down to
FVand then click OK, you will see the FV dialogue box. Enter 0.05 or $B1 for Rate, C2 for Nper, 0 or leave blank for
Pmt as there are no periodic payments, -1,000 or $B3 for Pv and 0 or leave blank to indicate that payments occur at
the end of the period. When you click OK after entering the data, you get the future value of ? 1,050 after 1 period.
Copy the formula of cell E2 in cells E3 and E4 to get the FV values for the years 2 and 3 respectively.

Semi-annual and Other Compounding Periods In the above examples, we have assumed annual
compounding of interest at the end of the year. Very often the interest rates are compounded more
than once in a year. Savings institutions, particularly, compound interests semi-annually, quarterly

and even monthly.
» Semi-annual

Semi-annual Compounding means that there are two compounding periods within :fn"e;”n‘::;gdi”g

the year. Interest is actually paid after every six months at a rate of one-half of the  ,50unding
annual (stated) rate of interest. | periods within a
Example 2.1 " year.

Assume Mr X places his savings of 21,000 in a two-year time deposit scheme of a bank which

yields 6 per cent interest compounded semi-annually. He will be paid 3 per cent interest compounded over
four periods—each of six months’ duration. Table 2.2 presents the calculations of the amount Mr X will have
from the time deposit after two years.



2.6 Financial Management

TABLE 2.2 Semi-annual Compounding

Year 6 months 1 Year 18 months 2 years
Beginning amount 71,000.00 71,030.00 71,060.90 71,092.73
Interest rate 0.03 0.03 0.03 0.03
Amount of interest 30.00 30.90 31.83 32.78
Beginning principal 1,000.00 1,030.00 1,060.90 1,092.73
Ending principal 1,030.00 1,060.90 1,092.73 1,125.51

Table 2.2 reveals that his savings will amount to 71,060.90 and ?1,125-51 respectively at the end of the first
and second years.

Spreadsheet Solution 2.2

In line with the earlier spreadsheet application, the spreadsheet can be straight away applied to solve the
Example 2.1.

O Microsoft Excel Book2

€3 Rte Edit View Insert Format Tools Data Window Help Muance PDF  Adobe PDF

zZ.*A A ,4e Ik ' :1LA1
T69 *
A B C D E F G H |

1 Interest Rate 0.03
2 Time 0 1 2 3 a-
3 Cash Flow -1,000
4 FV 1,030 1,060.90 1.092.73 1,125.51
5

Quarterly Compounding means that there are four compounding periods within the year. Instead of

paying the interest once a year, it is paid in four equal instalments after every three months. Using

the above illustration, there will be eight compounding periods and the rate of interest for each

compounding period will be 1.5 per cent, that is (1/4 of 6 per cent).

Quarterly* Table 2.3 presents the relevant calculations regarding the amount he will have at

compounding | the end of two years, when interest is compounded quarterly. At the end of the first

means four* year, his savings will accumulate to ?1,061.363 and at the end of the second year he
compounding. w jjj have ?1,126.49-

periods In a year.
TABLE 2.3 Quarterly Compounding

Period Beginning Interest factor ~ Amount of interest Beginning Ending
(months) amount principal principal

3 71,000.000 0.015 715.000 71,000.000 71,015.000

6 1,015.000 0.015 15.225 1,015.000 1,030.225

9 1,030.225 0.015 15.453 1,030.225 1,045.678

12 1,045.678 0.015 15.685 1,045.678 1,061.363

15 1,061.363 0.015 15.920 1,061.363 1,077.283

(Contd.)
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(Contd.)
18 1,077.283 0.015 16.159 1,077.283 1,093.442
21 1,093.442 0.015 16.401 1,093.442 1,109.843
24 1,109.843 0.015 16.647 1,109.843 1,126.490

Table 2.4 presents a comparative picture of Mr X’ savings at the end of two years when they
are compounded annually, half-yearly and quarterly. The table warrants the generalisation that the
more frequently the interest is compounded, the greater is the amount of money accumulated. This
is primarily because interest is earned more frequently.

Spreadsheet Solution 2.3

O Microsoft Excel Book3

] File Edit View Insert Format Jools Data Window Help Nuance PDF Adobe PDF
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1 Interest Rate Gash Flow Time FV |

2 0.015 j  -1,000 0

3 1 1,015

4 2 1,030.23

5 3 1,045.68

6 4 1,061.36

7 5 1,077.28

8 6 1,093.44

9 7 1,109.84

10 8 1,126.49

L b

TABLE 2.4 Comparison of Annual, Semi-annual and Quarterly Compounding
Compounding period

End of year Annual Half-yearly Quarterly
?1,060.00 ?1,060.90 ?1,061.36
1,123.60 1,125.51 1,126.49

The effect of compounding more than once a year can also be expressed in the form of a formula.
Equation 2.1 can be modified as Eq. 2.2.

(2.2)

in which m is the number of times per year compounding is made. For semi-annual compounding,
m would be 2, while for quarterly compounding it would equal 4 and if interest is compounded
monthly, weekly and daily, would equal 12, 52 and 365 respectively.

The general applicability of the formula can be shown as follows, assuming the same figures of
Mr X’s savings of ?1,000:
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Oorl

H— | = 21,000 (1 + 0.03Y = ?71,12551

n of 14

""" = 21,000 (1 + 0.015)8 = 21.,126.49

The table of the sum of ?1 (Table A-1) can also be used to simplify calculations when
compounding occurs more than once a year. We are required simply to divide the interest rate by
the number of times compounding occurs, that is (i x m) and multiply the years by the number
of compounding periods per year, that is, Cm x ri). In our example, we have to look at Table A-I
for the sum of rupee one under the 3 per cent column and in the row for the fourth year when
compounding is done semi-annually, the respective rate and year figures would be 1.5 per cent
and the eighth year in quarterly compounding.

The compounding factor for 3 per cent and 4 years is 1.126 while the factor for 1.5 per cent and
8 years is 1.127. Multiplying each of the factors by the initial savings deposit of ?1,000, we find
71,126 (?1,000 x 1.126) for semi-annual compounding and ?1,127 1,000 x 1.127) for quarterly
compounding. The corresponding values found by the long method are ~1,125-51 and ?71,126.49
respectively. The difference can be attributed to the rounding off of values in Table A-l.

Future/Compounded Value O a Series O Payments So far we have considered only the future value
of a single payment made at time zero. In many instances, we may be interested in the future
value of a series of payments made at different time periods. For simplicity, we assume that the
compounding time period is one year and payment is made at the end of each year. Suppose,
Mr X deposits each year ?500, 71,000, 71,500, ?2,000 and 22,500 in his saving bank account for 5
years. The interest rate is 5 per cent. He wishes to find the future value of his deposits at the end
of the 5th year. Table 2.5 presents the calculations required to determine the sum of money he
will have.

TABLE 2.5 Annual Compounding of a Series of Payments

End of Amount deposited Number of years Compounded interest factor Future value
year compounded from Table A-1 (2) x (4)
1 2 3 4 5
1 2500 4 1.216 2608.00
2 1,000 3 1.158 1,158.00
3 1,500 2 1.103 1,654.50
4 2,000 1 1.050 2,100.00
5 2,500 0 1.000 2,500.00
8,020.50

Column 3 of Table 2.5 indicates that since the deposits are made at the end of the year, the first
deposit will earn interest for four years, the second for three years and so on. The last payment of
72,500 comes at the end of the fifth year and, therefore, the future value remains ?2,500. The future
value of the entire stream of payments is the sum of the individual future values, that is, ?8,020.50.
The graphic presentation of these values is shown in the following time scale diagram which shows
the equivalence of money sums (Fig. 2.1).
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2500 21,000 21,500 22,000 22,500.00
A A ¢ ‘. 210000
1.654.50

-» 1,158.00

»  608.00

8.020.50

FIGURE 2.1 Graphic lllustration of Compounding Values

It may be noted here that we are making use of the compound interest formula for each payment
separately. For instance, ?500 put in at the end of the first year compounds for four years, and has
a future value of 7608 at 5 per cent interest [?500(1 + 0.05)4]. Similarly, 71,000 deposited at n = 2
compounds for 3 years and amounts to ?1,158 [?1,000(1 + 0.05)3] and so on.

Future value of a series of payments can be calculated using the formula

n

FV_ X cria + i)n (2.2A)

Where CFtis the cash flow occurring at time t, iis the interest rate per period and n is the number
of periods.

Spreadsheet Solution 2.4

C Microsoft Excel - Book4

e 1 File Edit View Insert Format Tools Data Window Help Nuance PDF  Adobe PDF
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j A N ’£* 1|
S54 f*
B
Interest Rate 0.05
Time 0 1 2 3 4 5 Total
Cash Flow 500 1,000 1,500 2,000 2,500
FV 607.75 1,157.63 1,653 75 2,100.00 2,500.00 8,019 13
NPV 6,283.20
FV 8,019.13

In cell C4 of the spreadsheet, enter the formula =C3*(1+$B1)a($G2-C2). Copy this formula in cells D4 to G4. The
sum of future values of each year’ cash flow is calculated in cell H4 by entering the function =SUM(C4:G4).

The difference in the future value as per the numerical solution and as per the spreadsheet solution is due
to approximations in the manual calculations.

Future value of a series of payments can also be calculated in an alternate way. First, the NPV of the cash
flows is calculated using the NPV function from the function wizard. To use this function, there is a need to
specify the interest rate and the series of payments. In the cell B5, enter the function =NPV(B1,C3:G3) to get
the NPV. Then, the future value of the series of payments can be computed using the formula =NPV(I+i)n.
This step has been performed in cell B6 using the function =B5*(1+B1)AG2.
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Compound Sum Of an Annuity An annuity is a stream of equal annual cash flows. Annuities involve

Annuity» calculations based upon the regular periodic contribution or receipt of a fixed sum

is a stream of equal | of money. The calculations required to find the sum of an annuity on which interest
annual cash flows. ¢ is paid at a specified rate compounded annually are illustrated in Example 2.3-

Example 2.3

Mr X deposits ?2,000 at the end of every year for 5 years in his saving account paying 5 per cent interest
compounded annually. He wants to determine how much sum of money he will have at the end of the 5th year.

Solution

Table 2.6 presents the relevant calculations.

End of year

g A W N -

TABLE 2.6 Annual Compounding of Annuity

Amount Number of years Compounded interest factor Future value
deposited compounded from Table A-1 2 x @
2 3 4 5
22,000 4 1.216 22,432
2,000 3 1.158 2,316
2,000 2 1.103 2,206
2,000 1 1.050 2,100
2,000 0 1.000 2,000
11,054

The calculations in this case can be cut short and simplified since the compound interest factor
is to be multiplied by the same rupee amount (?2,000) each year as shown in the following calcu-

lations:

Amount at the end of 5 years = 22,000 (1.216) + 22,000 (1.158) + 22,000 (1.103) + 22,000 (1.050)

Taking out the common factor ?2,000, =

+ 22,000 (1.000)
22,000 (1.216 + 1.158 + 1.103 + 1.050 + 1.000)

= 72,000 (5.527) = ?11,054.

From the above, it follows that in order to find the sum of the annuity, the annual amount must

Compound/
future interest
factor for an
annuity

is the multiplier
used to calculate
the future/
compound value
of an annuity at a
specified rate over
a given period of
time.

be multiplied by the sum of the appropriate compound interest factor annuity
(CVIFA). Such calculations are available for a wide range of i and n. They are given
in Table A-2, labelled as the sum of an annuity table. To find the answer to the
annuity question of Example 2.3, we are required to look for the 5 per cent column
and the row for the fifth year and multiply the factor by the annuity amount of ?2,000.
From the table we find that the sum of annuity of ?1 deposited at the end of each
year for 5 years is 5.526 (CVIFA). Thus, when multiplied by 72,000 annuity (A) we
find the total sum as ?11,052.

Sn = CVIFA x A

where A is the value of annuity, and CVIFA represents the appropriate factor for the
sum of the annuity of ?1 and Sn represents the compound sum of an annuity. The

Symbolically,

answer which we get from the long method was ?11,054. This discrepancy can be attributed to
the rounding off of values in Table A-2. Moreover, it may be noted that the sum of an annuity is
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always larger than the number of years the annuity runs, unless of course, when interest rate is

zero; in the latter case it will equal the number of years.

Spreadsheet Solution 2.5

microsoft Excel - Book5
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In Microsoft Excel, there is an inbuilt function, FV, for finding the future value of an annuity. The function has
already been explained in Example 2.1. In cell H4, enter the function =FV(B1,G2,-2000,0,0) to get the future
value of the annuity. The difference in future value as per the spreadsheet solution and as per the numerical
solution is due to approximations.

Annuity tables are of great help in the field of investment banking as they guide the depositors
and investors as to what sum an amount (X) paid for number of years, n, will accumulate to at
a stated rate of compound interest. Let us illustrate. Mr X wishes to know the sum of money he
will have in his saving account which pays 5 per cent interest at the end of 12 years if he deposits
?.1,000, at the end of each year for the next twelve years. The appropriate factor for the sum of a
twelve-year annuity at 5 per cent as given in Table A-2 is 15-917. Multiplying this factor by ?1,000
deposit, we find the resultant sum to be ?15,917.

LO2.3 PRESENT VALUE OR DISCOUNTING TECHNIQUE

The concept of the present value is the exact opposite of that of compound value.While inthe
latter approach money invested now appreciates in value because compound interest isadded, in
the former approach (present value approach) money is received at some future date < prese tyaj
and will be worth less because the corresponding interest is lost during the period. | i ihe current value
In other words, the present value of a rupee that will be received in the future will  of a future amount.
be less than the value of a rupee in hand today. Thus, in contrast to the compounding  The amount to be
approach where we convert present sums into future sums, in presentvalue approach «invested today at a
future sums are converted into present sums. Given a positive rate of interest, the * 9iven interest rate
. - - over a specified
presem value of future rupees will always be lower. It is for this reason, therefore, | period to equal the
that the procedure of finding present values is commonly called discounting. It is . f,ure amount.
concerned with determining the present value of a future amount, assuming that the
decision maker has an opportunity to earn a certain return on his money. This return Discounting
is designated in financial literature as the discount rate, the cost of capital or an | s getermining the
opportunity cost. These concepts are elaborated in Chapter 11. Let us illustrate the J present value of a

discounting procedure by an example (2.4). - future amount.

Example 2.4
Mr X has been given an opportunity to receive ?1,060 one year from now. He knows that he can earn 6 per

cent interest on his investments. The question is: what amount will he be prepared to invest for this opportunity?
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To answer this question, we must determine how many rupees must be invested at 6 per cent today to

have ?1,060 one year afterwards.
Let us assume that P is this unknown amount, and using Eq. 2.1 we have: P(1 + 0.06) = 21,060

71,060
Solving the equation for P, P = 27~ = 21,000

Thus, 21,000 would be the required investment to have ?1,060 after the expiry of one year. In other words,
the present value of 71,060 received one year from now, given the rate of interest of 6 per cent, is ?1,000. Mr
X should be indifferent to whether he receives 71,000 today or ?1,060 one year from today. If he can either
receive more than ?1,060 by paying ?1,000 or ?1,060 by paying less than ?1,000, he would do so.

Mathematical Formulation Since finding present value is simply the reverse of compounding, the
formula for compounding of the sum can be readily transformed into a present value formula. As
shown in the preceding section, according to the compounding formula, A = P(\ + i)n. Therefore,
the present value equation becomes:

P= =A< L (2.3)

l+0" kl+0”
Present value in which P is the present value for the future sum to be received or spent; A is the
interest factor sum to be received or spent in future; iis interest rate, and n is the number of years.

is the multiplier  Thys, the present value of money is the reciprocal of the compounding value.
used to calculate at

a specified discount  Present Value Tables In order to simplify the present value calculations, tables are
Valui“g::ﬁgﬁiﬁ:: readily available for various ranges of i and n. Table A-3 in the Appendix gives the
1o be received ina Presentvalue interest factors (PVIF) for various discount rates and years. Since the
future period. ~ factors in Table A-3 give the present value of one rupee for various combinations of
iand n, we can find the present value of the future lump sum by multiplying it with

the appropriate present value interest factor (PVIF) from Table A-3.

In terms of a formula, it will be:
P = A(PVIF) (2.4)

Example 2.5
Mr X wants to find the present value of ?2,000 to be received 5 years from now, assuming 10 per cent rate
of interest. We have to look in the 10 per cent column of the fifth year in Table A-3. The relevant PVIF as
per Table A-3 is 0.621.

Therefore, present value = ?2,000 (0.621) = 71,242

Spreadsheet Solution

ED Microsoft Excel - Book 1
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Present value of a future cash flow can be found using the formula in equation 2.3. This formula has been entered
in cell B4 as =G3/(1+B1)AG2. Cell B4 shows that the present value of 22,000, discounted for 5 years at 10 per
cent per year is ?1,241.84. (This value is different from the value in the numerical solution due to approxima-
tions). Present Value can also be found using the PV function in Microsoft Excel. The inputs required by the PV
function are similar to those of the FV function. The only difference is that there is need to provide present value
(FV) instead of future value (PV).

Some points may be noted with respect to present values. First, the expression for the present value factor
for n years at iper cent, 1/ (1 + *)"is the reciprocal or inverse of the compound interest factor for n years
at i per cent, (1 + 0". This observation can also be confirmed by finding out the reciprocal of the relevant
present value factor of Example 2.5. The reciprocal of 0.621 is 1.610. The compound interest factor from Table
A-l for 5 years at 10 per cent is 1.611. The difference is due to rounding off of values in Table A-I.

In other words, in Example 2.5, the sum of ?1,242 will be compounded to ?2,000 in five years at 10 per
cent rate of interest [?1,242 X 1.611) = ?2,000.862]. The difference of ?0.862 is attributable to the fact that
the table values are rounded figures. This indicates that both the methods, compounding and discounting of
adjusting time value of money, yield identical results. Second, Table A-3 shows that the farther in the future a
sum is to be received, the lower is its present value. See, for instance, the following extract from Table A-3:

Time (years) 2 4 6 8 10
5 per cent discount factor 0.907 0.823 0.711 0.677 0.614

Finally, the perusal of Table A-3 also reveals that the greater is the discount rate, the lower is its present
value. Observe in this connection the following:

Discount rate 4 a 12 16 20
5 years time period 0.822 0.681 0.567 0.476 0.402

Thus, the higher the discount rate, the lower is the present value factor; and the longer the period of time,
and correspondingly, the lower is the present value factor and vice versa. At the discount rate of zero per cent,
the present value factor always equals one and, therefore, the future value of the funds equals their present
value. But this aspect is only of academic importance as in actual practice the business firms can rarely, if
ever, obtain the resources (capital) at zero rate of interest.

Present Value of a Series of Cash Flows So far we have considered only the present value of a
single receipt at some future date. In many instances, especially in capital budgeting -« A fjim
decisions, we may be interested in the present value of a series of receipts received < jSastream

by a firm at different time periods. Like compounding, in order to determine the e of cashflons
present value of such a mixed stream of cash inflows, all that is required is to e that reflects no
determine the present value of each future payment and then to aggregate them to e Particu,ar Pattern-
find the total present value of the stream of cash flows. Symbolically,

P= -~ - +— +- N — 4+t =1 — (2.5)
(I +o (l+02 (1+03 (Ir+0” Fl(1l+0*
in which P= the sum of the individual present values of separate cash flows; Cv C2 C} ... Cn, refer
to cash flows in time periods 1, 2, 3 n.
This is the general form of the present value formula. To put the formula in a more practical
perspective, we will have

P=CXIFY + CXIF2 + CpFj + .. + CJIF] =tc,(IFt) (2.6)
<

in which IFV IFV IF,, ... IFn represents relevant present value factors in different time periods, 1,2,
3..n
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If the time value of money is 10 per cent, we can easily find the present value of the following

series of yearly payments (Example 2.6).

Example 2.6
In order to solve this problem, the present value of each Year Cash flows
individual cash flow discounted at 10 percent for the appro- 1 2500
priate number of years is to be determined. The sum of all 2 1,000
these individual values is then calculated to get the present 3 1,500
value of the total stream. The present value factors required 4 2,000
for the purpose are obtained from Table A-3. The results 5 2,500
are summarised in Table 2.7.
TABLE 2.7 Present Value of a Mixed Stream of Cash Flows
Year end Cash flows Present value factor (2) X (3) Present value
1 2 3 4
1 ?500 0.909 M54.50
2 1,000 0.826 826.00
3 1,500 0.751 1,126.50
4 2,000 0.683 1,366.00
5 2,500 0.621 1,552.50
5,325.50

Spreadsheet Solution 2.6
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Interest Rate 0.1
Time 1 2 3 4 5 Total
Cash Flow 500 1,000 1,500 2,000 2,500
Present Vajue 454.55 826.45 1,126.97 1,366.03 1,552.30 5,326.29
NPV 5,326.29

In cell C4 of the spreadsheet, enter the formula =C3/(1+B1)AC2. Copy this formula in cells D4 to G4. The sum
of present values of each year’s cash flow is calculated in cell H4 by entering the function =SUM(C4:G4). Present
value of a series of payments can also be calculated by using the NPV function of Microsoft Excel. The function
is entered in the cell B5. The results in cells H4 and B5 are identical.

Annuity We have already defined an annuity as a series of equal cash flows of an amount each
time. Due to this nature of an annuity, a short cut is possible. Example 2.7 clarifies this method.
Example 2.7

Mr X wishes to determine the present value of the annuity consisting of cash inflows of 21,000 per year for
5 years. The rate of interest he can earn from his investment is 10 per cent.

Solution
Table 2.8 shows the required calculations:
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TABLE 2.8 Long Method for Finding Present Value of an Annuity of 21,000 for Five Years

Year end Cash flows Present value factor Present value (2) X (3)

1 2 3 4

1 271,000 0.909 7909.00

2 1,000 0.826 826.00

3 1,000 0.751 751.00

4 1,000 0.683 683.00

5 1,000 0.621 621.00
3,790.00

Table 2.8 shows the long way of determining the present value of annuity. This method is the
same as the one adopted for mixed stream. This procedure yields a present value of ?3,791. However,
calculations can be greatly cut short as the present value factor for each year is to be multiplied by
the annual amount of ?1,000. This method of calculating the present value of the annuity can also
be expressed as an equation:

P= 1M.000 (0.909) + 71,000 (0.826) + ?1,000 (0.751) + ?1,000 (0.683) + ?1,000 (0.621)

= ?3,790.
Simplifying the equation by taking out 1,000 as common factor outside the equation,

P= 71,000 (0.909 + 0.826 + 0.751 + 0.683 + 0.621) = ?1,000 (3-790) = ?3,790

Thus, the present value of an annuity can be found by multiplying the annuity
amount by the sum of the present value factors for each year of the life of the annuity.  Present value
Such ready-made calculations are available in Table A-4. This table presents the sum  interest factor
of present values for an annuity (PVIFA)/annuity discount factor (ADF) of ?1 for wide for an an_nyity
ranges of interest rates, i, and number of years, n. From Table A-4 the sum ADF for :Zi‘;cﬂglgpt'r'g
five years at the rate of 10 per cent is found to be 3-791. Multiplying this factor by  resent value of
annuity amount (C) of 21,000 in this example gives ?3,791. This answer is the same  an annuity at a
as the one obtained from the long method. specified discount

Now we can write the generalised formula to calculate the present value of an ;aéﬁozvzrfgni’g’e”
annuity: '

C, chn cl
P= + .
(L+0 (l+02 (1 +03 (r+o-
e ! ! so+m | -c 1 ! 2.7)
(1+0 (1+02 (1+03 (1+0- I=1(L+0"

The expression within brackets gives the appropriate annuity discount factor. Therefore, in more
practical terms the method of determining present value is

P= C (ADF) = 21,000 (3.791) = 73,791

It may be noted that the interest factor for the present value of an annuity is always less than
the number of years the annuity runs, whereas in case of compounding the relevant factor is larger
than the number of years the annuity runs. The facts given in Example 2.7 can be shown graphi-
cally (Fig. 2.2).
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1
71,000 71,000 21,000 71,000 71,000
2909 < A A A
826 <-
751 <-
683
621 <-
Total 3,790

FIGURE 2.2 Graphic lllustration of Present Values
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Interest Rate 0.1
Time 0 2 4 5
Cash Flow 1,000 1,000 1,000 1,000 1,000
PV 3,790.79

In Microsoft Excel, there is an inbuilt function, PV, for finding the present value of an annuity. In cell B4, enter
the function =PV(B1,G2,-1000,0,0) to get the present value of the annuity.

Table A-4 can be easily applied to other problems relating to annuity also as shown in Example
28

Example 2.8
The ABC company expects to receive ?1,00,000 for a period of 10 years from a new project it has just under-
taken. Assuming a 10 per cent rate of interest, how much would be the present value of this annuity?

Solution
The appropriate ADF (annuity discount factor) of a 10 year annuity at 10 per cent is to be found from the
10th row (representing time period) against the 10 per cent interest column from Table A-4. This value is
6.145. Multiplying this factor by the annuity amount of ?1,00,000, we find that the sum of the present value
of annuity is ?6,14,500.

Let us take an example to clarify how the problems involving varying cash inflows are to be
worked Out (Example 2.9).
Example 2.9
If ABC cot pany expects cash inflows from its investment proposal it has undertaken in time period zero,
?2,00,000 anc] ?1,50,000 for the first two years respectively and then expects annuity payment of ?1,00,000 for
the next eight years, what would be the present value of cash inflows, assuming a 10 per cent rate of interest?
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Solution

We can solve the problem by applying the long method of finding the present values for each year’s amount
by consulting Table A-3- But we would like to apply the short-cut procedure as most of the payments are part
of an annuity. Table 2.9 presents the relevant calculations:

TABLE 29 Present Value of Uneven Cash Inflows Having Annuity

1. Present value 0f72,00,000 due in year 1 = (72,00,000 x 0.909)a = 71,81,800
Present value 0f71,50,000 due in year 2 = (71,50,000 x 0.826)a = 71,23,900
2. Present value ofeight year annuity with 71,00,000 receipts:
(A) Present value at the beginning of year 3 = 71,00,000 (5.335)b = 75,33,500
(B) Present value at the beginning of year 1 = 75,33,500 (0.826) = 74,40,671°

3. Present value oftotal series = 77,46,371
aPresent value factor at 10 per cent from Table A-3.
b Present value factor at 10 per cent from Table A-4.

0(6.145 - 1.736) x 71,00,000

It may be noted that the present values (PV) of ?2,00,000 and ?1,50,000 (uneven cash flows)
received at the end of the first and second years respectively are to be determined with reference
to Table A-3. The present value of subsequent cash inflows of ?1,00,000 each for 8 years is found
in Table A-4. The value-of an annuity of ?1,00,000 for 8 years is found to be ?5,33,500. The most
important point to note here is that 75,33,500 is the present value at the beginning of the third
year (end of year 2). Therefore, its present worth in time period zero would obviously be less than
75,33,500. This amount would have to be discounted back for two years at 10 percent. The present
value factor for 2 years at 10 per cent discount is 0.826. Multiplying this sum by ?5,33,500 we get
?4,40,671. When the present values of the first two payments are added to the present value of the
annuity component, we obtain the sum of the present value of the entire investment. For a better
understanding of the problem, a graphic representation of the procedure of calculating the present
value (PV) of such a problem has been given in Fig. 2.3-

End of the year (Amount in lakhs of rupees)

1 8 10

PV of receipts 2.0 1.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0

n,81,800 | A A A A
1,23,900
5,33,500
4.40.671
7,46,371 Total present value

HGURE 2.3 Graphic Presentation of Present Value of Mixed Streams
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A B Cc D E < H F G H
1 Interest Rate 0.1
2 Time 0 1 2 3to 10 Total
3 Cash Flow 2,00,000 1,50,000 1,00,000
4 PV at the end of year 2 5,33,492.62
5 PV athe end ofyear 0 1,81,818.18 1,23,966.94 4,40,902.99 7,46,688.12
6

The problem is solved in two steps. First, the present values of cash flows for years 3 to 10 is found in cell E4
using the function =PV(B1,8, -100000,0,0). In the next step, the present value of this cash flow is found at the end
of year 0 using the formula =E4/(1+B1)/12 in cell E5. The present values of cash flows in year 1 is found using
the formula =C3/(1+B1)nC2 in cell C5. This formula is then copied to cell D5. Finally, the total present value is
found in cell F5 using the formula =SUM(C5:E5).

Perpetuity Present Value of an Infinite Life Annuity (Perpetuities) An annuity that goes on for
is an annuity with * €V€r is called a perpetuity. The present value of a perpetuity of 2C amount is given
an indefinite life, » DY the formula:
making continuous | Cli (2.8)
annual payments. * L i . - . .
This is because as the length of time for which the annuity is received increases, the
annuity discount factor also increases but if the length goes on extending, this increase
in the annuity factor slows down. In fact, as annuity life becomes infinitely long (n — @), the annuity
discount factor approaches an upper limit. Such a limit is 1/i. In other words, the appropriate factor is
found by merely dividing 1 by the discount rate. The validity of this method can be seen by looking
at the facts in Table A-4 for discount rates of 8, 12, 16 and 20 percent for a period of 50 years. As
the number of years approaches 50, the value of these factors approaches, 12.23, 8.31, 6.25 and 5.00
respectively. Substituting 0.08, 0.12, 0.16 and 0.20 into our upper discount limit formula of 1/i, we
find the factors for finding the present value of perpetuities at these rates as 12.5, 8.33, 6.25 and 5.00.
Example 2.10
Mr X wishes to find out the present value of investments which yield ?500 in perpetuity, discounted at 5 per
cent. The appropriate factor can be calculated by dividing 1 by 0.05. The resulting factor is 20. That is to be
multiplied by the annual cash inflow of ?500 to get the present value of the perpetuity, that is, ? 10,000. This
should, obviously, be the required amount if a person can earn 5 per cent on investments. It is so because if
the person has ?10,000 and earns 5 per cent interest on it each year, ?500 would constitute his cash inflow
in terms of interest earnings, keeping intact his initial investments of ?10,000.

LO2.4 pRACTICAL APPLICATIONS OF COMPOUNDING AND PRESENT
VALUE TECHNIQUES

In the preceding sections we have outlined compounding and discounting techniques. These
techniques have a number of important applications, relevant to the task of the financial manager
and investors. Some of these are illustrated here.
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1. A financial manager is often interested in determining the size of annual payments to accumulate
a future sum to repay an existing liability at some future date or to provide funds for replacement
of an existing machine/asset after its useful life. Consider Example 2.11.

Example 2.11

Company XYZ is establishing a sinking fund to retire ?5,00,000, 8 per cent debentures, 10 years from today.
The company plans to put a fixed amount into the fund each year for 10 years. The first payment will be
made at the end of the current year. The company anticipates that the funds will earn 6 per cent a year. What
equal annual contributions must be made to accumulate ?5,00,000, 10 years from now?

Solution

The solution to this problem is closely related to the process of finding the compounded sum of an annuity.
Table A-2 indicates that the annuity factor for 10 years at 6 per cent is 13-181. That is, one rupee invested at
the end of each year for 10 years will accumulate to ?13.181 at the end of the 10th year. In order to have
?5,00,000 the required amount would be ?5,00,000 + 13-181 = ?37,933-39- If ?37,933-39 is deposited at the
end of each year for ten years, there will be ?5,00,000 in the account.

Spreadsheet Solution 2.9
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To find out the sinking fund payment, Excel function PMT can be used. The equation of this function in Excel
format is PMT (rate, nper, PV, FV, type). Enter the rate of interest in cell BI, number of years in cell B2, and
the amount to be accumulated in cell B3. In cell B4 enter the function =PMT(B1,B2,0,-B3,0). Since sinking
fund accumulation represents a future value, the PV is to be entered as 0 and the sum to be accumulated is
entered as FV. The result would be the amount of the sinking fund payment.
2. When the amount of loan taken from financial institutions or commercial banks is to be

repaid in a specified number of equal annual instalments, the financial manager will be interested

in determining the amount of the annual instalment. Consider Example 2.12.

Example 2.12
A limited company borrows from a commercial bank ?10,00,000 at 12 per cent rate of interest to be paid
in equal annual end-of-year instalments. What would the size of the instalment be? Assume the repayment
period is 5 years.

Solution

The problem relates to loan amortisation. The loan amortisation process involves finding out the future payments
over the term of the loan whose present value at the interest rate just equals the initial principal borrowed. In
this case, the company has borrowed ?10,00,000 at 12 per cent. In order to determine the size of the payments,
the 5-year annuity discounted at 12 per cent that has a present value of ?10,00,000 is to be determined.
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Present value, P, of an n year annuity of amount C is found by multiplying the annual amount, C, by the
appropriate annuity discount factor (ADF) from Table A-4, that is, P = C (ADF), or C = P/ADF in which P is
the amount of loan, that is, (?10,00,000), ADF is the present value of an annuity factor corresponding to 5
years and 12 per cent. This value is 3-605 as seen from Table A-4. Substituting the values, we have

C= ?10,00,000/3-605 = ?2,77,393

Thus, ?2,77,393 is to be paid at the end of each year for 5 years to repay the principal and interest on
?10,00,000 at the rate of 12 per cent.

Spreadsheet Solution 2.10
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The solution is similar to that in the previous example. There is only one difference. In the preceding example,
the sum to be accumulated represented a future value. In this problem, the loan represents a present value.
While using the PMT function, PV is to be entered as B3 and FV is to be entered as 0. The entry in cell B4
will be =PMT(B1,B2,-B3,0,0). The result would be the amount of annual installment.

3. An investor may often be interested in finding the rate of growth in dividend paid by a
company over a period of time. It is because growth in dividends has a significant bearing on the
price of the shares. In such a situation compound interest tables are used. Let us illustrate it by an

Example (2.13).

Example 2.13
Mr X wishes to determine the rate of growth of the following stream of dividends he has received from a

company:

Year Dividend (per share)

22.50
2.60 }
2.74 }
2.88 }
3.04 }

a b~ W N
A WN R

Solution

Growth has been experienced for four years. In order to determine this rate of growth, the amount of
dividend received in year 5 has been divided by the amount of dividend received in the first year. This gives
us a compound factor which is 1.216 (?3.04 + ?2.50). Now, we have to look at Table A-1 which gives the
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compounded values of ?1 at various rates of interest (for our purpose the growth rate) and number of years.
We have to look to the compound factor 1.216 against fourth year in the row side. Looking across year 4 of
Table A-1 shows that the factor for 5 per cent is exactly 1.216; therefore, the rate of growth associated with
the dividend stream is 5 per cent.

Spreadsheet Solution 2.11
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To find out the growth rate, the Excel function RATE can be used. The equation of this function in Excel
format is RATE (nper, PMT, PV, FV, Type, Guess). The initial figure is entered as a negative figure as has been
done in cell B2. In cell B3, the function is entered as =RATE((F1-B1),0,B2,F2,0). The ‘guess’ input is to be left
blank. The result would be the growth rate.

4. To determine the current values of debentures, the present value Tables A-3 and A-4 can be
of immense use. The cash flow from a debenture consists of two parts: first, interest inflows at
periodic intervals, say, semi-annually or annually and, second, the repayment of the principal on
maturity. Since the interest payments on a debenture are made periodically throughout its life, it
is easy to calculate the present value of this annuity type interest inflow by consulting Table A-4
and the present value of the face value of the debentures can be ascertained by discounting it at
the market rate of interest by consulting Table A-3. The sum of the two values so obtained will be
current worth of a debenture. If the interest is paid after six months, the factors are obtained for
one-half of the discount rate and the number of years is doubled. Consider Example 2.14.

Example 2.14

Suppose a particular debenture pays interest at 8 per cent per annum. The debenture is to be paid after 10 years
at a premium of 5 per cent. The face value of the debenture is ?1,000. Interest is paid after every six months.
What is the current worth of the debenture, assuming the appropriate market discount rate on debentures of
similar risk and maturity is equal to the debenture’s coupon rate, that is, 8 per cent?

Solution

Since the interest is compounded semi-annually over 10 years, the relevant compounding period equals to
20 and the discount rate will be one-half (4 per cent) of the yearly interest of 8 per cent. In other words,
the investor will have an annuity of ?40 (4 per cent of ?1,000) for a compounding period of 20 years. The
present value factor for 20 years and 4 per cent from Table A-4 is 13-59 which, when multiplied by ?40, gives
us a present value for the interest cash flows of ?543-60. The present value of a maturity value of ?1,050 (as
the debenture is to be redeemed at 5 per cent premium) will be found by multiplying ?1,050 by the factor
for the present value of ?1 to be received 20 years from now at 4 per cent. The relevant present value factor
from Table A-3 is 0.456. Multiplied by ?1,050 maturity value, it gives us a present sum of ?478.8. The total
value of the debentures would be equal to the total of these two values, that is, ?543-60 + ?478.8 = ?1,022.4.
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Enter the interest rate per period in cell Bl. Since the yearly rate of interest is 8 per cent and is payable half-
yearly, the interest rate per period will be 4 per cent. Over a period of 10 years, 20 coupon payments will
be received. Therefore, 20 will be entered in cell B2. The face value of the debenture is entered in cell B3.
Coupon per period is calculated in cell B4 using the formula =B1*B3. In cell B5, the redemption value of the
debenture will be entered. Cell B6 calculates the present value of coupon payments using the Excel function
PV. The present value of the redemption value is calculated in cell B7 using the formula =B5/(1+B1)AB2. The
current price is the sum of cells B6 and B7 and this is calculated in cell B8 using the formula =SUM(B6:B7).
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APPENDIX 2-A
This Appendix further develops some aspects of application of compounding and discounting
techniques. Those not interested in the detailed treatment of these aspects may skip over the
Appendix.

Effective Rates of Interest and Discount

The effective rate of discount is used in computing the present values of certain types of annuities.
Assuming i as the rate of interest per annum, an investor who deposits ~1 at the beginning of
the year would receive ?(1 + i) at the end of the year. If he demands the interest payment in the
beginning of the period, as money has time value, he would obviously get an amount less than i
(assumed to be d). He would effectively lend ?(1 - d) at the beginning of the year and get back
?1 after one year. The relationship between i and d is called the effective rate of discount per
annum. Symbolically,

d= 2-A.l
(1+0 ( )

Example 2-A.l

Given that PVIF (i, 1) = 0.95 find the value of iand d.

Solution
PVIF (i, 1) = 0.95

(0 18 0.95 i - 0.0526

.0526
6

i 0 wo
d= (TT7) =Y " “ 0.05 = 5 per cent

Nominal Rates of Interest and Discount

When compounding/discounting has to be done at intervals less than a year, adistinctionshould
be made between (i) nominal and (iii)effective rates of interest. The couponrate of interest is
called the nominal rate of interest. The nominal rate of interest differs from the effectiverate of
interest due to the frequency of compounding (e.g. annual, half-yearly, quarterly, monthly) with the
nominal rate. With annual compounding/conversion, the nominal rate and the effective rate would
be the same. The effective rate of interest is higher and increases with an increase in the frequency
of compounding. Consider Example 2-A.2.

Example 2-A.2

The Premier Bank Ltd (PBL) offers 10 per cent interest on a deposit of one year. Assuming (i) annual,
(ii) half-yearly and (iii) quarterly frequency of interest payments, compute the effective rates of interests in

the three alternatives.

Solution
Assuming a deposit of 71,000, the computation of the effective rates of interest is shown below.
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Frequency of compounding

Annual Half-yearly Quarterly
Beginning amount ,000.00 ?1,000.00 71,000.00
Interest 100.00 102.50 103.82
Effective rate of interest 0.10* 0.1025** 0.1038***
*(?100 - ?71,000) **(?102.50 + ?1,000) **%(?103.82 - ?1,000)

We can determine the effective rate given the nominal rate and vice-versa. Denoting the nominal
rate of interest compounded/convertible PTHLY (where P represents the frequency of payments
during the year such as 12 for monthly payment, 4 for quarterly payment and two for half-yearly
payment) as tp) and the corresponding effective rate of interest as i, symbolically

1+ - 1 (2-A.2)

or i= 1+ 1 (2-A‘3)

Example 2-A3
Assuming (a) i =0.0125 and (b) f2>=0.1025, find the values of (1) t<) and (2) 2>

Solution
(a) iiA) =[(1.1025)V4- 11 4
= 0.0988 = 9.88 per cent

42
4+ 01025

(b) 1 —1 _ 0.0151 = 10.51 per cent

92 - [(1.051)I72- 1] 12 - 0.1004 = 10.04 per cent
Similar to the relationship between the nominal and effective rates of interest, the mathematical
relationship between effective and nominal rates of discount is given by Equations 2-A.4 and 2-A.5.
The nominal rates of interest and discount rate employed in computing the present value of annuities
payable P-thly.

i (2-A.4)
and dv>=1[1- (1 - d)lP]p (2-A-5)
where de i (2-A.)

1+

Example 2-A4
Assuming d VD = 0.12 and it)2 = 0.12 find the value of (a) d and (b) d"

Solution
(a) d = 0.1136 = 11.36 per cent

(b) (02=0.12
i = KI.06)2- 1] = 0.1236
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0.1236
d= ~2236 = = 11 Per cent

cfg- [1- (1 - 0.11)V4] 4 = 0.1148 = 11.48 per cent

<P> p
Alternatively, dy= 1-11+ : 5

0.12' 2/4
Therefore cfAe=1-11+ N

=[1- (1.06)_ 1214 = 0.1148 = 11.48 per cent
The relationship between various nominal and effective rates of interest and discount is given in Table Ab5.

Present Value of an Annuity Payable PTHLY

An annuity payable PTHLY refers to equated/level payments to be made in advance (beginning)/
arrears (end) at intervals less than one year where p denotes the frequency of payment (e.g. 12 for
monthly payment, 4 for quarterly payment and 2 for half-yearly payment). The present values of an
annuity payable PTHLY in (a) arrears and (b) advance respectively are computed using Equations
2-A-6 and 2-A.7.

PVIFA (i, 1i) o= PVIFA (i, ri) (2-A.6)
PVIFA, (i, n) = —7— PVIFA (i, ri) (2-A.7)
P d{P)

The value of -/6)r and [/ — are 9|ven in Table A-5.

Example 2-A.5

The current lease rates quoted by the First Leasing Ltd (FLL) on its lease contracts are: (i) ?18/?1,000/month and
(ii) ?12.5/?1,000/month for 3-year and 5-year terms respectively. While the monthly lease rentals on the 3-year
contract are payable in arrears, those for the 5-year contract are payable in advance. Assuming 10 per cent
marginal cost of debt to the lessee, calculate the present values of the lease payments.

Solution
(a) Present value of lease payments on the 3-year contract (in arrears)

- (718 x 12) x PVIFAL (10,3)
= 2216 x —U"Z—) X PVIFA (1 3) where i=0.10 (10%)
i-

= 7216 x 1.045 (Table A.5) x 2.487 (Table A-4) = ?56I
(b) Present value of lease payments on the 5-year contract (in advance)

(?12.5 x 12) x PVIFA 12 (10,3)

?150 x —— x PVIFA (i, 5) where i =0.10

2150 x 1.0534 (Table A-5) x 3-791 (Table A-4) = 2599
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Loan Repayment Schedule for Annuities

Each instalment of an annuity payable PTHLY has two components: (i) the capital (repayment of
principal) and (ii) the interest component. To identify these two components, a loan repayment
schedule is to be developed. We illustrate below loan repayment schedule with reference to annuities

payable (a) once a year and (b) PTHLY.

Example 2-A.6

Financial

Management

The lease rentals for a 5-year contract are ?300/?1,000 payable annually in arrears. Assuming no salvage value,
compute the rate of interest implied by the contract and develop a lease amortisation schedule.

Solution

The implied rate of interest, i, - ?300 x PVIFA (i, 5) = 71,000

PVIFA (« 5) = 3-333 (The PVIFA closet to 3.333 is 3.52 at 15 per cent)

PVIFA (15, 5) (Table A-4) = 3-352
Therefore, i = 0.15 = 15 per cent.

Year Outstanding amount
at the beginning

1 71,000
2 850
3 678
4 480
5 252

Instalment

7300
300
300
300
300

Lease Amortisation Schedule

Interest content

(0.15)

7150
128
102

72
38

Capital content

7150
172
198
228
262

Example 2-A.7

A hire-purchase plan requires a hirer to pay 791.68 per thousand per month (ptpm) in arrear over a 12-month
period. Assuming a cash purchase price of 71,000 and no salvage value (a) compute the effective rate of interest
implied by the plan, (b) develop the repayment schedule from the viewpoint of the hirer and (c) calculate the

effective and the nominal rates of interest per annum.

Solution
(a) The implied effective rate of interest, i
791.68 x PVIFA Om, 12) - 71,000

PVIFA (<m12) = 10.9075
PVIFA (1,12) = 11.255 (Table A-4) and PVIFA (2,12) = 10.5753 (Table A-4)

By interpolation,
10.9075 - 11.2551]

i =0.01 + 0.01x
10.5753 - 11.251
0.01 + - 0.015 = 1.5 per cent
0.6798J
(b) Loan Repayment Schedule
Month Beginning amount Instalment Interest content (1.5)
1 71,000 791.68 715.00
2 923.32 91.68 13.85
3 845.49 91.68 12.68
4 768.49 91.68 11.50

Capital content

776.68
77.83
79.00
80.18

(Contd)
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(Contd)
5 686.31 91.68 10.29 81.38
6 604.93 91.68 9.07 82.61
7 522.32 91.68 7.83 83.85
8 438.47 91.68 6.58 85.10
9 353.37 91.68 5.30 86.38
10 266.99 91.68 4.00 87.67
1 179.32 91.68 2.69 88.99
12 90.33 91.68 1.35 90.33

(c) Effective rate of interest and nominal rate of interest per annum
Effective rate of interest = (1.015)12- 1 = 0.1956 = 19-56 per cent
Nominal rate of interest per annum = 0.015 x 12 = 0.18 = 18 per cent

Example 2-A8
A lease contract involves payment of ?27 pm at the end of every month over a 5-year period. Develop a
annual repayment schedule inherent in the contract.

Solution
Annual rate of interest (0 = (?27 x 12) x PVIFAu (i, 5) = 21,000

PVIFAU (j, 5) = 3.086 [21,000 & 2324 (227 X 1)1
(42 X PVIFA (* 5) = 3-086

PVIFA (22,5) = 3-142 (Table A-4) and PVIFA (24,5) = 3-035 (Table A-4) are the closest values to 3-086
By interpolation,

3.086 - 3.142
i=022 + 0.02x = 0.2305 = 23.05 per cent
73.035-3.142)

im =[(1.2305V12 - 1] x 12 = 0.2092 = 20.92 per cent
Equivalent annual interest instalment

0.2305
227 X 12 X 2357
0.2305(12)

Repayment Schedule Based on Equivalent Annual Instalments

Year Outstanding amount Equivalent annual Interest content Capital content
at the beginning instalment (0.2305)
1 ?1,000.0 7357 ?230.5 ?126.5
2 873.5 357 201.3 155.7
3 717.8 357 165.5 1915
4 526.3 357 121.3 235.7
5 290.6 357 67.0 290.6

The required repayment schedule can be obtained by deducting the interest on interest of ?33 [i.e. ?357 -
(?27 -b 12)] from the interest and instalment amount of the repayment schedule based on equivalent annual
instalments.
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Required Repayment Schedule

Year Outstanding amount Equivalent annual Interest content Capital content
at the beginning instalment (0.2305)
1 71,000.0 7324 7197.5 7126.5
2 873.5 324 168.3 155.7
3 717.8 324 132.5 191.5
4 526.3 324 88.3 235.7
5 290.6 324 34.0 290.6

Effective and Flat Rates of Interest

As shown above in the loan repayment/amortisation schedule, effective rate of interest (also called
annual percentage rate, APR) is applied to the diminishing balances of the loan amount to determine
the interest content of each instalment. When the rate of interest is applied to the original amount
of the loan to determine the interest component, the interest rate is called as the flat rate. The
computation of the flat rate of interest and the APR/effective rate of interest is illustrated below.
Example 2-A9
(Flat Rate and APR) From the undermentioned facts, develop the repayment schedule for the three consumer
financing schemes (A), (B) and (C) using the flat rate of interest. Also, compute the effective rate of interest
(APR) using both long and short-cut approaches.
m Loan amount, ?2,40,000
m Repayment period, 3 years
m Rate of interest (flat), 6 per cent
m Repayment pattern: Scheme (A), loan to be repaid in three equal instalments; Scheme (B), loan with
interest to be repaid in three equated annual instalments; and Scheme (C), loan with interest to be repaid
in three equal instalments.

Solution
Repayment Schedule for Scheme A
Year Capital content Interest content Instalment amount Loans outstanding
after repayment
(1) @ 3 4 ®)
780,000 714,400 794,400 71,60,000
2 80,000 14,400 89,600 80,000
80,000 14,400 84,800 —
Repayment Schedule for Scheme B
Year Instalment® @amount Interest content Capital content Loans outstanding
after repayment
Q) &) 3 4 ®)
1 789,787 714,400 775,387 71,64,613
2 89,787 9,877 79,910 84,703
3 89,787 5,082 84,705 —

@@72,40,000 + 2.673 [i.e. PVIFA (6,3)] = 789,787
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Repayment Schedule for

Interest content
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Scheme C

Capital content Loans outstanding

Year Instalment" amount
after repayment
(1) 2 3) (C)] (5)
1 794,400 714,400 780,000 71,60,000
2 94,400 14,400 80,000 80,000
3 94,400 14,400 80,000 —

"Annual instalment = (Loan amount + Interest for 3 years) + 3 = [72,40,000 + 743,200 (72,40,000 X 0.06 X 3)1 = 72,83,200
+ 3 = 794,400
Computation of APR/Effective Rate of Interest, i:

794,400 x PVIFA (i, 3) = 72,40,000

or PVIFA (*, 3) = 72,40,000 + 794,400 - 2.542

At i- 0.08 = PVIFA - 2.577 (Table A-4)
(- 0.09 = PVIFA = 2531 (Table A-4)

By Interpolation, i = 9 per cent

Computation of APR, using short-cut approach:

i=2F 2-A.8
n+1 ( )
i IF
or i= — (2-A.9)
n+1 N (n—3m +2
3m
where i= APR
F= flat rate

n - total number of repayments
m = number of repayments per unit of time

Substitution the values, the APR = 9.7 per cent.

SUMMARY

Money has time value. A rupee today is more valuable than a rupee a year hence. A rupee a year
hence has less value than a rupee today. Money has, thus, a future value and a present value.
Although alternatives can be assessed by either compounding to find future value or discounting to
find present value, financial managers rely primarily on present value techniques as they are at zero
time (t= 0) when making decisions.

Future value relies on compound interest to measure the value of future amounts. When interest is
compounded, the initial principal/deposit in one period, along with the interest earned on it, becomes
the beginning principal of the following period and so on. Interest can be compounded annually, semi-
annually (half-yearly), quarterly, monthly and so on. The more frequently interest is compounded, the
larger the future amount that would be accumulated and the higher the effective interest rate. The
interest rate formula and the basic equation for the future value of a single amount are given below:

(i) Basic formula of compounding: A= P(1 + /)"
(i) Compounding more than once a year: P[1 + i/rijm=A
(iiiy Compounded sum of an annuity: Sn = CVIFA x A
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Present value represents an opposite of future value. The present value of a future amount is the

amount of money today equivalent to the given future amount on the basis of a certain return on the

current amount. The interest factor formula and the basic equation of the present value are given below:
(i) Basic formula: -4[1/(1 + /)"]

C, n
— = £ C,(IFt)

i(1+/7 (=1

N
(i) Present value of a series of cash flows: = ]T

]
(

(iii) Present value of an annuity: C Y -
i+

The annual deposit to accumulate a given future sum can be found by solving the equation for the
future value of an annuity for the annual payment. A loan can be amortised into equal payments by
solving the equation for the present value of an equity for the annual payment. Interest or growth
rates can be estimated by finding the unknown interest in the equation for the present value of either
a single amount or an annuity.

The effective rate of discount (d) is used in computing the present values of certain types of annuities.

Symbolically, d = -

The coupon rate of interest is called nominal rate of interest. With more frequent compounding, effective
rate of interest is different from the nominal rate of interest. Symbolically,

ip
1= 148 1 o w= @+ iwP- 1]p
p

A typical lease/hire-purchase contract calls for equated (level) payments to be made either in advance
or in arrears at intervals less than one year. Such payments are annuity payable PTHY, where P
denotes the frequency of payment such as half-yearly, quarterly and so on. Symbolically, the present
value of a level annuity payable PTHLY in arrear and advance are:

PVIFAp (/, n) = -7 PVIFA (/, n)
PVIFAp (i,n) = -~P V IF (i,n)

If the rate of interest is applied to the original amount of the loan, to determine the interest of each loan,
we refer to the rate as the flat rate. When the rate of interest is applied to the diminishing balances of
the loan amount to determine the interest content of each instalment, it is called the effective rate of
interest. Symbolically, effective rate of interest/annual percentage rate (APR) is given by the following
equation:

/= 2F or /= 2F
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SOLVED PROBLEMS

P.2.1 An investor deposits 2100 in a bank account for 5 years at 8 per cent interest. Find out
the amount which he will have in his account if interest is compounded (a) annually (b) semi- LO 2.2 m
annually (6-monthly), (c) quarterly and (d) continuously.

Solution Fn=P (1 +i/m)nx m =P X FVIF./n nxm
(a) Annual compounding (m = 1): F. =?100 (1 + 0.08/1)5= ?100 (1.4693) = ?146.93

(b) Semi-annual compounding (m = 2): = 2100 (1 + 0.08/2)5x2 = P x FVIF410 = ?100(1.4802) =
?148.02

(c) Quarterly compounding (m = 4): F5 = 2100 (1 + 0.08/4)5*4 = P x FVIF22D = ?100(1.4859) =
?148.59

(d) Continuous compounding: Fn = P X ey n = F, = 72100 (2.71828)008 * 5 = ?100 (2.71828)04 =
7100 (1.4918) = ?149.18
P.2.2 If the discount/required rate is 10 per cent, compute the present value of the cashflow streams detailed
below: (a) ?100 at the end of year 1; (b) ?100 at the end of year 4; (c) ?100 at the end of (i) LO 2.3
year 3 and (ii) year 5 and (d) ?100 for the next 10 years (for years 1 through 10).

Solution P =Fn[l/(1 +04 =Fnx PVIF. n
(a) ?100 at the end of year 1 = MOOW/O.KO)]] = 7100 x PVIFI0l = ?100 x 0.9091 = ?90.91.
(b) ?100 at the end of year 4 = ?100[1/(1.10)4] = ?100 x PVIFI04 = ?100 x 0.683 = 768.3
(c) 7100 at the end of (i) year 3 and (ii) year 5 = ?100[1/(1.10)3] + ?100[1/(1.10)5 = (?100 x PVIF,03)
+ (?100 x PVIF105) = (?100 x 0.7513) + (?100 x 0.6209) = *75.13 + ?62.09 = 137.22.
(d) ?100 for the next 10 years (annuity)
Pn= A x PVIFA(,, = 7100 x PVIFAjO 10 = ?100(6.1446) = ?614.46.

P.2.3 Compute the present/discounted value of the following future cash inflows, assuming a required rate of
10 per cent: (a) ?100 a year for years 5 through 10 and (b) ?100 a year for years 1 through 3, E'
nil in years 4 through 5 and ?100 a year for years 6 through 10. LO 2.3 I

Solution
(a) P= ?100(PVIFAI010) - ?100(PVIFA104) = ?2100(6.1446) - ?100(3-1699) = ?614.46 - 2316.99
= *297.47.
(b) P= ?100(PVIFA103) + [?100(PVIFAWI0) - ?100(PVIFA105)] = (?100 x 2.4869) + 1(?100
X 6.1446) - (?100 x 3.7908)] = ?248.69 + (?614.46 - ?379.08) = ?248.69 + ?235.38
= ?484.07.
P.2.4 An executive is about to retire at the age of 60. His employer has offered him two post- E'
retirement options: (a) ?20,00,000 lump sum, (b) ?2,50,000 for 10 years. Assuming 10 per cent LO 2.4 I
interest, which is a better option?

Solution Pn=Ax PVIFA. n= F10= ?2,50,000(PVIFA1010) = ?2,50,000(6.1446) = ?15,36,150.
Since the lumpsum of ?20,00,000 is worth more now, the executive should opt for it.

P.2.5 Compute the present value-of a perpetuity of ?100 year if the discount rate is 10 per LO 2.3 I I l
cent.

Solution Present value of a perpetuity = A/i = 2100/0.10 = ?1,000.

P.2.6 ABC Ltd has ?10 crore bonds outstanding. Bank deposits earn 10 per cent per annum. The bonds will
be redeemed after 15 years for which purpose ABC Ltd wishes to create a sinking fund. How
much amount should be deposited to the sinking fund each year so that ABC Ltd would have
in the sinking fund ?10 crore to retire its entire issue of bonds?

10 2.4 U

Solution A =5/FVIFA, n= 95 =10 crore/FVIFAI0, = ?10 crore/31-772 = ?3,14,742.54.
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P.2.7 ABC Ltd has borrowed ?30,00,000 from Canbank Home Finance Ltd to finance the purchase of a house
for 15 years. The rate of interest on such loans is 24 per cent per annum. Compute the amount L0 24 W
of annual payment/instalment. ‘

Solution Pn—A x PVIFA, ,,
A = P/PVIFA,. n= P, = ?30,00,000/PVIFA2415 = ?30,00,000/4.0013 = ?7,49,756.32.

P.2.8 XYZ Ltd has borrowed *5,00,000 to be repaid in fival equal annual payments (interest and principal
both). The rate of interest is 16 per cent. Compute the amount of each payment. LQ2.4 ”

Solution A = pt/PVIFA,. ,, = /yPVIFAI6, = ?5,00,000/3.2743 = ?1,52,704.39

P.2.9 Assume the rate of interest is 12 per cent. Compute the annual percentage/effective rate (AP/ER) if
interest is paid (a) annually, (b) semi-annually, (c¢) quarterly and (d) monthly. What are the Lo24 K i
implications of more frequent payments of interest? Q2. ]

Solution AP/ER =1 +r/m)m- 1.0
(a) Interest paid at the end of the year (m = 1):
AP/ER = (1 + 0.12/1)1- 1.0 = 1.12 - 1.0 = 0.12 = 12 per cent
(b) Interest paid at the end of each 6-month period (m = 2):
AP/ER = (1 + 0.12/2)2- 1.0 = (1.06)2- 1.0 = 1.1236 - 1.0 = 0.1236 = 12.36 per cent.
(c) Interest paid at the end of each quarter (m = 4):
AP/ER = (1 + 0.12/424- 1.0 = (1.03)4- 1.0 = 1.1255 - 1.0 =0.1255 = 12.55per cent.
(d) Interest paid at the end of each month (m = 12):
AP/ER = (1 +0.12/12)12 - 1.0 = (1.01)12- 1.0 = 1.1268- 1.0 = 0.1268 =12.68 per cent.

Implications: More frequent payments increase the effective annual cost (AP/ER) paid by the
borrower-company.

P.2.10 The earnings of Fairgrowth Ltd were ?3 per share in year 1. They increased over a 10-year period to
?4.02. Compute the rate of growth or compound annual rate of growth of the earnings per

share.

LQ2.4 N

Solution
F,,=Px FVIF,,,
PVIF,, = FJP
FVIFj 10= ?4.02/?3 = 1.340
According to Table-1 (Appendix), an FVIF of 1.340 at 10 years is at 3 per cent interest. The compound

annual rate of growth in earnings per share is, therefore, 3 per cent.
P.2.11 Mr X has ?1,00,000 to deposit in a bank account for 3 years. Assuming (i)annual compounding,
(if) semi-annual compounding and (iii) quarterly compounding at a stated annual interest rate
of 4 per cent, compute (a) the amount he would have at the end of the third year, leaving all
interest paid on deposits in the bank, (b) the effective rate of interest he wouldearn on each
alternative, and (c) which plan should he choose?

LO 2.4 1pj

Solution
(a) (i) Compound/future value (FV3) = ?1.00,000 x FVIFA (4,3)
= ?1,00,000 x 1.125 = ?1,12,500
(a) (i) FV3=1,00,000 x FVIFA (4/2, 2x3) = ?1,00,000 x FVIFA (2,6)
= ?71,00,000 x 1.126 = ?1,12,600
(a) (i) FV, = 21,00,000 x FVIFA (4/4,3) = 21,00,000 x PVIFA (1,12)
' = ?1,00,000 x 1.127 = ?1,12,700
(b) (i) Effective rate of interest = (1 + 4%1)1- 1= (1.04)t 1
= 1.04 - 1= 0.04 = 4per cent
(b) ()= (1 +4%/2)2- 1=(1.022- 1= 1.0404 - 1
= 0.0404 = 4.04 per cent
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(b) (iii)) = (1 +4%/4)4- 1= (1 + 0.01)4- 1= 1.0406 - 1= 0.0406 = 4.06 per cent.

(c) Mr. X should choose alternative (iii). The quarterly compounding of interest has resulted in the highest
future value as a result of the corresponding highest effective rate of interest.

REVIEWQUESTIONS

LOD: Easy

RQ.2.1 (a) Indicate whether the following statements are True or False. [LO22 34
(i) Time value of money signifies that the value of a unit of money remains unchanged during
different time periods.

(if) Time value of a unit of money is different over different periods on account of the reinvestment
opportunities with the firms.

(iii) Cash flows accruing to the firms at different time periods are directly comparable.

(iv) Either compounding or discounting technique can be used, to make heterogeneous cash flows
comparable.

(v) Effective and nominal rate of interest remain the same irrespective of the frequency of
compounding.

(vi) Effective rate of interest is positively correlated with frequency of compounding.

(vii) To arrive at the present value of cash flows, discounting is done at the rate which represents
opportunity cost of funds.

(viii) Present value tables for annuity can be directly applied to mixed stream of cash flows.

(ix) To facilitate comparison of cash flows that are occurring at different time periods, the technique
of either compounding all cash flows to the terminal year or discounting all cash flows to the
time zero period can be adopted.

[Answers: (i) False (ii) True (iii) False (iv) True (v) False
(vi) True (vii) True (viii) False (ix) True]
(b) In the following multiple choice questions select the correct answers.
(i) Time value of money explains that
(a) a unit of money receivedtoday is worth more than a unit received in future
(b) a unit of money receivedtoday is worth less than a unit received in future
(c) a unit of money receivedtoday and at some other time in future is equal
(d) none of them.

(i) Time value of money facilitates comparison of cash flows occurring at different time periods
by
(a) compounding all cash flows to a common point of time
(b) discounting all cash flows to a common point of time
(c) using either (a) or (b)

(d) Neither (a) nor (h).

(iii) If the nominal rate of interest is 10 per cent per annum and frequencyof compounding is4
i.e. quarterly compounding, the effective rate of interest will be
(a) 10.25% per annum (b) 10.38% per annum
(c) 10% per annum (d) none of them.

(iv) Relationship between annual effective rate of interest and annual nominal rate of interest is,
if frequency of compounding is more than 1,

(a) Effective Rate < Nominal rate (b) Effective Rate > Nominal rate
(c) Effective Rate = Nominal rate (d) None of these.

(v) If annual effective rate of interest is 10.25 % per annum and nominalrate of return is 10per
cent per annum what is the frequency of compounding
@ 1 (b)3 (c) 2 (d) None of these.
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(vi) A student takes a loan of 750,000 from SBI. The rate of interest being charged by SBI is 10
per cent per annum. What would be the amount of equal annual instalment if he wishes to
pay it back in five instalments and first instalment he will pay at the end of year 5?
(a) 711,000 (b) 719,310 (c) 715,000 (d) None of these.

(vii) How much amount should an investor invest now in order to receive five annuities starting
from the end of this year of 210,000 if the rate of interest offered by bank is 10% per annum?

(a) 240,000 (b) 245,000 (c) 237,910 (d) none.
(viii) If, in case of question (vii), he wishes to receive ?10,000 forever, investment amount required is
(a) 275000 (b) cannot be determined (c) ?1,00,000 (d) none.

(ix) A company wants to retire a loan of ?5,00,000, 10 years from today. What amount should it
invest each year for 10 years if the funds can earn 8 per cent per annum. The first investment
will be made at the beginning of this year.

(a) 750,000 (b) 231,950 (c) 240,000 (d) None of these.
[Answers: (i) a (ii) ¢ (iii) b (iv) b (v) ¢ (vi) b (vii) ¢ (viii) ¢ and (ix) b]
RQ.2.2 Briefly explain and illustrate the concept of time value of money”. [LO 2.1]
RQ.2.3 What is the difference between the futurevalue and present value? [LO 2.2
RQ.2.4 Aperson would need ?100, 5 years from now. How much amount should he deposit each year in
his bank account, if the yearly interest rate is 10 per cent? [LO 2.4]

LOD: Medium

RQ.2.5 What is annuity? Explain how can future value of an annuity be determined?

RQ.2.6 How is the present value of a mixed stream of cash flows calculated?

RQ.2.7 What is perpetuity? How may the present value for such stream of cash flows be determined?

[LO 2.3]

RQ.2.8 What is a loan amoritsation schedule? Describe the procedure used to amortise a loan into a series
of equal payments.

RQ.2.9 Compute the future values of (1) an initial 2100 compounded annually for 10 years at 10 per cent
and (2) an annuity of ?100 for 10 years at 10 per cent.

RQ.2.10 An investor has two options to choose from: (a) 76,000 after 1 year; (b) 79,000 after 4 years. Assuming
a discount rate of (i) 10 per cent and (ii) 20 per cent, which alternative should he opt for?

RQ.2.11 An investor is 50 years of age today. He will retire at the age of 60. In order to receive ?2,00,000
annually for 10 years after retirement, how much amount should he invest at the time of retirement?

Assume the required rate of return is 10 per cent. [LO 2.4
RQ.2.12 ABC Ltd has borrowed ?1,000 to be repaid in equal instalments at the end of each of the next 3
years. The interest rate is 15 per cent. Prepare a amortisation schedule. [LO 2.4]

LOD: Difficult

RQ.2.13 Explain briefly the effective rate of discount. [LO 2.4]
RQ.2.14 Distinguish between nominal rates of interest and effective rate of interest. [LO 2.4
RQ.2.15 Explain the effective rates of interest and flat rates of interest. [LO 2.4

RQ.2.16 X has taken a 20-month car loan of ?6,00,000. The rate of interest is 12 per cent per annum. What
will be the amount of monthly loan amortisation?

RQ.2.17 ABC Ltd has borrowed ?1,000 to be repaid in 12 monthly instalments of ?94.56. Compute the annual
interest rate.

ANSWERS

2.4 ?716.38
2.9 (1) Future value ?259.4; (2) ?1,593.7
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2.10 (i) (a) ?5,454.6

(i) (b) ?6,147; 29,000 after 4 years

(i) (a) 74,999.8

(ii) (b) ?4,340.7; 76,000 after 1 year
At 10 per cent required rate, the investor should choose ?9,000 after 4 years
At 20 per cent required rate, the investor should choose ?6,000 after 1 year

2.11 ?12,28,920

2.12 Equal instalment ?437.98

2.16 ?733,249.11

2.17 Annual interest rate 24 per cent

Scan the QR Code to access comprehensive solutions to all numerical review

questions and additional material.

TABLE A-5 Relationship Between Nominal and Effective Rates of Interest

\Y;
"' Effective p)
Interest''"\rate

0.01 0.0100
0.02 0.0199
0.03 0.0298
0.04 0.0396
0.05 0.0494
0.06 0.0591
0.07 0.0688
0.08 0.0785
0.09 0.0881
0.10 0.0976
0.11 0.1071
0.12 0.1166
0.13 0.1260
0.14 0.1354
0.15 0.1448
0.16 0.1541
0.17 0.1633
0.18 0.1726
0.19 0.1817
0.20 0.1909
0.21 0.2000
0.22 0.2091
0.23 0.2181
0.24 0.2271
0.26 0.2450
0.28 0.2627
0.30 0.2804
0.32 0.2978
0.34 0.3152
0.36 0.3324
0.38 0.3495
0.40 0.3664

i4

0.0100
0.0199
0.0297
0.0394
0.0491
0.0587
0.0682
0.0777
0.0871
0.0965
0.1057
0.1149
0.1241
0.1332
0.1422
0.1512
0.1601
0.1690
0.1778
0.1865
0.1952
0.2039
0.2125
0.2210
0.2379
0.2546
0.2712
0.2875
0.3036
0.3196
0.3354
0.3510

pz>

0.0100
0.0198
0.0296
0.0393
0.0489
0.0584
0.0678
0.0772
0.0865
0.0957
0.1048
1139
1228
1317
.1406
1493
.1580
0.1667
0.1752
0.1837
0.1921
0.2005
0.2088
0.2171
0.2334
0.2494
0.2653
0.2809
0.2963
0.3115
0.3264
0.3412

O O O O O O

d

0.0099
0.0196
0.0291
0.0385
0.0476
0.0566
0.0654
0.0741
0.0826
0.0909
0.0991
0.1071
.1150
.1228
.1304
.1379
.1453
.1525
.1597
.1667
.1736
.1803
.1870
0.1935
0.2063
0.2188
0.2308
0.2424
0.2537
0.2647
0.2754
0.2857

O O O OO0 OO o o

o

df2>

0.0099
0.0197
0.0293
0.0388
0.0482
0.0574
0.0665
0.0755
0.0843
0.0931
0.1017
0.1102
0.1186
.1268
.1350
1430
1510
1589
1666
1743
1818
.1893
0.1967
0.2039
0.2183
0.2322
0.2459
0.2592
0.2723
0.2850
0.2975
0.3097

O O O OO oo o

o

gflEJd
AH
0&lS
and Discount

<f4>

0.0099
0.0198
0.0294
0.0390
0.0485
0.0578
0.0671
0.0762
0.0853
0.0942
0.1030
0.1117
0.1204
0.1289
0.1373
0.1457
0.1540
0.1621
0.1702
0.1782
0.1861
0.1940
0.2017
0.2094
0.2246
0.2394
0.2539
0.2682
0.2822
0.2960
0.3095
0.3227

2.35

0.0099
0.0198
0.0295
0.0392
0.0487
0.0581
0.0675
0.0767
0.0859
0.0949
0.1039
1128
1216
1303
1390
1475
.1560
.1644
0.1727
0.1809
0.1891
0.1972
0.2052
0.2132
0.2289
0.2443
0.2595
0.2744
0.2891
0.3036
0.3178
0.3318

O O O OO o o
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TABLE A-5 Relationship Between Nominal and Effective Rates of Interest and Discount

ileffective rate ilfn i/Ne ip2 ild2 ild4 ild 129
Intere”\

0.01 1.0025 1.0037 1.0046 1.0075 1.0062 1.0054
0.02 1.0050 1.0075 1.0091 1.0150 1.0125 1.0108
0.03 1.0074 1.0112 1.0137 1.0224 1.0187 1.0162
0.04 1.0099 1.0149 1.0182 1.0299 1.0249 1.0215
0.05 1.0123 1.0816 1.0227 1.0373 1.0311 1.0269
0.06 1.0148 1.0222 1.0272 1.0448 1.0372 1.0322
0.07 1.0172 1.0259 1.0317 1.0522 1.0434 1.0375
0.08 1.0196 1.0295 1.0362 1.0596 1.0495 1.0428
0.09 1.0220 1.0331 1.0406 1.0670 1.0556 1.0481
0.10 1.0244 1.0368 1.0450 1.0744 1.0618 1.0534
0.11 1.0268 1.0404 1.0495 1.0818 1.0679 1.0586
0.12 1.0292 1.0439 1.0539 1.0892 1.0739 1.0639
0.13 1.0315 1.0475 1.0583 1.0965 1.0800 1.0691
0.14 1.0339 1.0511 1.0626 1.1039 1.0861 1.0743
0.15 1.0362 1.0546 1.0670 1.1112 1.0921 1.0795
0.16 1.0385 1.0581 1.0714 1.1185 1.0981 1.0847
0.17 1.0408 1.0617 1.0757 1.1258 1.1042 1.0899
0.18 1.0431 1.0652 1.0800 1.1331 1.1102 1.0950
0.19 1.0454 1.0687 1.0843 1.1404 1.1162 1.1002
0.20 1.0477 1.0722 1.0887 1.1477 11222 1.1053
0.21 1.0500 1.0756 1.0929 1.1550 1.1281 1.1104
0.22 1.0523 1.0791 1.0972 1.1623 1.1341 1.1155
0.23 1.0545 1.0825 1.1015 1.1695 1.1400 1.1206
0.24 1.0568 1.0860 1.1057 1.1768 1.1460 1.1257
0.26 1.0612 1.0928 1.1142 1.1912 1.1578 1.1359
0.28 1.0657 1.0996 1.1226 1.2057 1.1696 1.1460
0.30 1.0701 1.1064 1.1310 1.2201 1.1814 1.1560
0.32 1.0745 1.1131 1.1393 1.2345 1.1931 1.1660
0.34 1.0788 1.1197 1.1476 1.2488 1.2047 1.1759
0.36 1.0831 1.1264 1.1559 1.2631 1.2164 1.1859
0.38 1.0874 1.1330 1.1641 1.2774 1.2280 1.1957

0.40 1.0916 1.1395 1.1722 1.2916 1.2395 1.2055



CHAPTER

Risk and Return

“"LEARNING OBJECTIVES

LO 31
LO 3.2
LO 3.3
LO 3.4
LO 3.5

LO 3.6
LO 3.7

Understand the fundamentals of risk and return

Describe procedure for assessing and measuring the risk of a single asset
Review the procedure to assess and measure the risk-return of a portfolio

Discuss the selection of the optimal portfolio based on the Markowitz model

Explain the capital asset pricing model (CAPM) as a framework for basic risk-return
trade-off

Examine the factors having a bearing on extended CAPM

Describe the arbitrage pricing theory (APT) as a model of security/asset pricing as
an alternative to CAPM j

INTRODUCTION

The two key determinants of share/security prices are expected risk and expected return. The
financial managers must understand these concepts as they have a bearing on the share prices as
well as the valuation of the firm. This Chapter presents a framework for an explicit and quantitative
understanding of these concepts and the nature of relationship between them.

The return and risk related to a single security/asset are examined first. The portfolio risk and
return is covered subsequently. The selection of optimum portfolio is also explained. The theories/
models, namely, Capital Asset Pricing Model (CAPM), extended CAPM, and the Arbitrage Pricing
Theory (APT) explaining the relationship between the expected return and risk are also examined
in subsequent discussions. The major points are also summarised by way of recapitulation.
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LO3.1 RISK AND RETURN

The (rate of) return on an asset/investment for a given period, say a year, is the annual
Return. income received plus any change in market price, usually expressed as a per cent of

is the actual income. t|le opening market price. Symbolically, the one-period actual (expected) return, R
received plus any ¢

change in market * q +(pt-ptl)
price (3.1)
of an asset/1 Mo

investment. ¢ . L . .
* where Dt=annual income/cash dividend at the end of time period, t

Pt= security price at time period, t (closing/ending security price)
= security price at time period, t—1 (opening/beginning security price)

« Example 3.1
is the variability of * ~ the price of a share on April 1 (current year) is 225, the annual dividend received at the
actual return from * end of the year is ?1 and the year-end price on March 31 is ?30, the rate of return = [?1 +

the expected return » (~30 _ ?25)]/?25 = 0.24 = 24 per cent. The rate of return of 24 per cent has two components:
associated with a, . . . . . .
given asset. * ® Currentyield, i.e. annual income + beginning price = ?1/?25 = 0.04 or 4 per cent and (ii)

Capital gains/loss = (ending price - beginning price) + beginning price = (?30 - ?25)/ 25
= 0.20 = 20 per cent.

The wvariability of the actual return from the expected returns associated with
a given asset/investment is defined as risk. The greater the variability, the riskier
the security (e.g. shares) is said to be. The more certain the return from an asset
(e.g. T-bills), the less the variability and, therefore, the less the risk.

LO3.2 RISK AND RETURN OF A SINGLE ASSET

Sensitivity analysis The ri.sk a.ssociate.d \{vith a single asset is assessed from both a behavioural and a
is a behavioural quantitative/statistical point of view. The behavioural view of risk can be obtained
approach to assess  py using (i) sensitivity analysis and (ii) probability (distribution). The statistical measures

risk using a number . . .. . .
of posZible ey OF risk of an asset/security are (1) standard deviation and (2) coefficient of variation.

estimates to obtain

asenseofthe  Sensitivity Analysis
variability among
outcomes.  Sensitivity Analysis takes into account a number of possible outcomes/returns estimates
while evaluating an asset/assessing risk. In order to have a sense of the variability
# among return estimates, a possible approach is to estimate the worst (pessimistic), the
) Ran%e* expected (most likely) and the best (oPtimistic) return associated with the asset. Alter-
is a measure of e ]
risk which is found ¢ natively, the level of outcomes may be related to the state of the economy, namely,
by subtracting the | recession, normal and boom conditions. The difference between the optimistic and
Poutcome@om the « le Pess>m'st‘c outcomes is the range which, according to the sensitivity analysis, is
optimistic (best) * the basic measure of risk. The greater the range, the more variability (risk) the asset
outcome. ¢ is said to have. Consider the facts in Table 3.1.
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Risk and Return

TABLE 3.1 Sensitivity Analysis (Amount in Ycroré)

Particulars Asset X Asset Y
Initial outlay (t = 0) 50 50
Annual return (per cent):
Pessimistic 14 8
Most likely 16 16
Optimistic 18 24
4 16

Range (optimistic-pessimistic)

On the basis of the range of annual returns, asset Y is more risky.
The sensitivity analysis provides more than one estimate of return (range) to assess the risk

involved, but it is a crude/rough basis of risk assessment.

Probability Distribution

The risk associated with an asset can be assessed more accurately by the use of ! Probability
probability distribution than sensitivity analysis. The probability of an event ’ distribution
represents the likelihood/percentage chance of its occurrence. For instance, if the Z:I;"sdf(');g?n,es
. R R R . . 1Ll
expectatlo_n is that a given outcome (return) will occur seven_out _of_ t_en tlme_s, it |0 the a';sociated
can be said to have a seventy per cent (0.70) chance of happening; if it is certain t0 « outcome.
happen, the probability of happening is 100 per cent (1). An outcome which has a
probability of zero will never occur.
Based on the probabilities assigned (probability distribution of) to the rate of . .
r |1 i dl r *Probability
return, the expected value or the return can be computed. The expected rate or e jSthe chance that a
return is the weighted average of all possible returns multiplied by their respective *given outcome will

probabilities. Thus, probabilities of the various outcomes are used as weights. The | occur-
expected return, R

= X (3.2)
1=1
where  Rt= return for the ith possible outcome
Pr(= probability associated with its return
n = number of outcomes considered
The expected rate of return calculation using the returns for assets X and Y are presented in

Table 3-2.

TABLE 3.2 Expected Rates of Returns (Probability Distribution)

Possible outcomes Probability Returns Expected returns
(per cent) 12) x (3)]
1) 2) (3) 4)
Asset X
Pessimistic (recession) 0.20 14 2.8
Most likely (normal) 0.60 16 9.6
Optimistic (boom) 0.20 18 3.6
1.00 16.0

(Contd)
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(Contd.)

Asset Y
Pessimistic (recession) 0.20 8 1.6
Most likely (normal) 0.60 16 9.6
Optimistic (boom) 0.20 24 4.8

1.00 16.0

Standard Deviation of Return

Standard Risk refers to the dispersion of returns around an expected value. The most common

deviation | statistical measure of risk of an asset is the standard deviation from the mean/

dis ersionround * exPecte<" value °f return. It represents the square root of the average squared devia-

the expected value = ~ons °f ~le individual returns from the expected returns. Symbolically, the standard
* deviation, C

Expected value « =J £ CP, —R )2 X Prf (3.3)
of a return * V=1

isthemostli_lel%/- L ; . o>, r

return onagivenl  Table 3-3 presents the calculation or the standard deviation for the return of asset

asset/security. * X and asset Y.

TABLE 3.3 Standard Deviation of Returns

Asset X
[ al R Rt-R (Rt-R)2 Pr, (R - R)2x Prt
1 14% 16% (-2)% 4% 0.20 0.80%
2 16 16 0 0 0.60 0
3 18 16 2 4 0.20 0.80
1.6
= |ZiRz-RfxPr, =/T'6 =1.26 per cent
V=l
Asset Y
1 8 16 (-8) 64 0.20 12.8
2 16 16 0 0 0.60 0
3 24 16 8 64 0.20 12.8
25.6

ory =v25.6 =5.06 per cent

The greater the standard deviation of returns, the greater the variability/dispersion of returns and
the greater the risk of the asset/investment. However, standard deviation is an absolute measure
of dispersion and does not consider variability of return in relation to the expected value. It may
be misleading in comparing the risk surrounding alternative assets if they differ in size of expected
returns.
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Spreadsheet Solution 3.1

3.5

Alternatively, the calculation of risk can be carried out using Microsoft Excel (Spreadsheet). For the purpose,

relevant data have been entered in the spreadsheet.

O Microsoft Excel - Bookl

:Sj Me Ed* View Insert Format loois Data Window

13 >id 2 3 ) A

n S
A B c

1 Asset X

2 i Ri(%) Pri
3 1 14 02
4 2 16 06
5 3 18 0.2
6 Asset Y

7 i Ri(%) Pri
8 1 08 02
9 2 <16 0.6
10 3 24 0.2
11

12

Help

E(R>
16
16
16

E(R)
16
16
16

Nuance PDF

[Ri - E(R)]2

[Ri - E(R)]2
64

0!

64

Adobe PDF

jArial

Zoom]

1.6

The data on returns for asset X has been entered in the cells B3 to B5. The associated probabilities have been
entered in cells C3 to C5 and expected returns have been entered in cells D3 to D5. The squared deviation
for the cell E3 has been calculated by using the formula =(B3-D3)A2. The calculation has been extended to
the other two cells D4 and D5 by copying/ dragging the formula to these cells. Finally, the variance has been
calculated using the formula =SUMPRODUCT(C3:C5,E3:E5) in cell F5. We can see that answer is the same as
found in Table 3-3. The same steps have been repeated to get the variance for Asset Y.

Coefficient of Variation

Coefficient of Variation is a measure of relative dispersion (risk) or a measure of risk

per unit of expected return. It converts standard deviation of expected values into .. Coefficient of
relative values to enable comparison of risks associated with assets having different ,variation
expected values. The coefficient of variation (CV) is computed by dividing the " reiativespereion
standard deviation, for an asset by its expected value, R . Symbolically, .. Usegj jn comparing

a

CV = -=-
R

the risk of assets
(3-4) *with differing
»expected returns.

The coefficient of variations for assets X and Y are respectively, 0.079 (1.26% +

16%) and 0.316 (5.06% - 16%).

The larger the CV, the larger the relative risk of the asset. As a rule, the use of the coefficient
of variation for comparing asset risk is the best since it considers the relative size (expected value)

of assets.
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LO 3.3 RISKAND RETURN OF PORTFOLIO

A portfolio means a combination of two or more securities (assets). A large number of portfolios
can be formed from a given set of assets. Each portfolio has risk-return characteristics

Portfolio « of its own. Portfolio theory, originally developed by Harry Markowitz, shows that
isacollection/. portfolio risk, unlike portfolio return, is more than a simple aggregation of the risks
combination/group. Oj? "dividual assets. This depends on the interplay between the returns on assets
of assets/securities, L . . . . .
e comprising the portfolio. As investors construct a portfolio of investment rather than

invest in a single asset, this Section extends the analysis of risk and return associated

with portfolio investments.

Portfolio Expected Return

The expected rate of return on a portfolio is the weighted average of the expected rates of return
on assets comprising the portfolio. The weights, which add up to 1, reflect the fraction of total
portfolio invested in each asset. Thus, there are two determinants of portfolio return: expected
rate of return on each asset and the relative share of each asset in the portfolio. Symbolically, the
expected return for a n-asset portfolio is defined by Equation 3-5.

K(rp) = Yt E(r) (3.5)

where E(rp) = Expected return from portfolio

w{= Proportion invested in asset i

E(r) = Expected return for asset i

n = Number of assets in portfolio
Example 3.2
Suppose the expected return on two assets, L (low-risk low-return) and H (high-risk high-return), are 12 and
16 per cents respectively. If the corresponding weights are 0.65 and 0.35, the expected portfolio return is =
[0.65 x 0.12 + 0.35 x 0.16] = 0.134 or 13.4 per cent.

Portfolio Risk (Two-Asset Portfolio)

Total risk is measured in terms of variance (a2 pronounced sigma square) or standard deviation (<7,
» pronounced sigma) of returns. Unlike portfolio expected return, portfolio variance (or
is a statistical * standarddeviation) is not the weighted average of variance(or standard deviation)
measure of the » ofreturns on individual assets (securities) in the portfolio.The overall risk of the
relationship. portfolio includes the interactive risk of an assetrelative totheothers, measured
ro”numbers * A covariance of returns. The covariance, inturn,depends on thecorrelation
representing data of * between returns on assets in the portfolio. The total risk of a portfolio made up of
any kind. * two assets is defined by the Equation 3-6.

ap=w2lo2 + ul2c2 + 2wx w2(01) (3.6)
Alternatively,
< = (wxa,)2+ (w2a2)2+ 2wxw2(pl2 02 (3.7)
where 02}= Var (?p or variance of returns of the portfolio

wx = Fraction of total portfolio invested in asset 1
w2= Fraction of total portfolio invested in asset 2
a2j = Variance of asset 1

o, = Standard deviation of asset 1
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g 2= Variance of asset 2

0, = Standard deviation of asset 2

012 = Covariance between returns of two assets (= pl2 a2

pl2 = Coefficient of correlation (pronounced Rbo) between the returns of two assets.
Example 3-3
Let us assume that standard deviations of assets L and H, of our Example 3.2 are 16 and 20 per cents respec-

tively. If the coefficient of correlation between their returns is 0.6 and the two assets are combined in the ratio
of 3:1, the expected return of the portfolio is determined as follows:

Aportfolio) = WA r? + WHE<r/P
= (0.75 x 12%) + (0.25 x 16%) = 9.0% + 4.0% = 13 per cent
The variance of the portfolio is given by:
ad= (toj a,)2 + (W2al2+ 2 wx W2(pu o, 02
= (0.75 x 16)2 + (0.25 x 20)2 + 2 (0.75) (0.25) 1(0.6) (16 x 20)1
= 144 + 25 + (0.375X192) = 144 + 25 + 72 = 241

Thus, ap = 15.52 per cent ["V241)

The above discussion shows that the portfolio risk depends on three factors: (a) Variance (or standard
deviation) of each asset in the portfolio; (b) Relative importance or weight of each asset in the portfolio;
(c) Interplay between returns on two assets or interactive risk of an asset relative to other, measured by the
covariance of returns. Among these only weights can be controlled by the investor/portfolio manager. Thus,
the primary task of a portfolio manager is to decide the proportion of each security intheportfolio.

The portfolio’s expected rate of return and standard deviation (risk), for various combinationsof assets
and [ with different degrees of correlation between their returns, are summarised in Table 3.4.

TABLE 3.4 Portfolio Return and Risk for Different Weights and Correlation Coefficients
(Figures are in per cent)

Weights Portfolio return Portfolio risk (Sp) when correlation coefficient is

L H E(Rp) p =10 p=05 P=o0 p =-05 p=-1.0
100 0 12.0 16.00 16.00 16.00 16.00 16.00
90 10 12.4 16.40 15.50 14.54 13.51 12.40
80 20 12.8 16.80 15.20 13.41 11.34 8.80
70 30 13.2 17.20 15.12 12.71 9.71 5.20
60 40 13.6 17.60 15.26 12.50 8.91 1.60
50 50 14.0 18.00 15.62 12.81 9.17 2.00
40 60 14.4 18.40 16.18 13.60 10.40 5.60
30 70 14.8 18.80 16.92 14.80 12.32 9.20
20 80 15.2 19.20 17.82 16.32 14.66 12.80
10 90 15.6 19.60 18.85 18.07 17.26 16.40
0 100 16.0 20.00 20.00 20.00 20.00 20.00

A perusal of the Table 3-4 leads to the following notable inferences:
(i) Two assets/securities can be combined in such a way that the portfolio risk is less than | coefficient
the risk of individual assets comprising the portfolio. For example, portfolio standard is a measure of
deviation is 15.20 per cent when correlation coefficient (p) is 0.5 and L and H are e gegree of
combined in the ratio of 80:20. This is lower than the standard deviation of L (16 per * correlation between
cent) and H (20 per cent). * two series.

* Correlation
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(ii) For given weights, portfolio standard deviation declines as correlation coefficient moves from + 1.0 to
- 1.0. For example, when L and H are combined in the ratio of 80:20, the range of portfolio standard
deviation is 16.80 per cent for perfect positive correlation (p = +1.0) to 8.80 per cent for perfect negative
correlation (p = - 1.0).

(iii) When returns have less than perfect positive correlation, some combinations are more efficient than
others; they do not involve risk-return trade-off. For correlation coefficient 0.5, increase in the weight
of H from 0 per cent to 30 per cent raises the expected return from 12 per cent to 13.2 per cent, but
standard deviation (risk) declines from 16 per cent to 15.12 per cent.

(iv) For given correlation coefficient, there is a minimum variance or minimum risk portfolio. The
minimum variance portfolio has a standard deviation smaller than that of either of the individual
component assets (securities). The optimal weights (w*) that produce the minimum variance may be
obtained from Equation (3-8) and Equation (3-9):

w\ =[02- (p2a, 02 Vlo\ +a2 - 2(p2<j 02l (3.8)
uT2=1- ufx (3.9

where ufx= Optimal weight of asset 1
u?2 = Optimal weight of asset 2
a 2 = Variance of asset 1
0 2= Variance of asset 2
p12c, c2= Covariance of returns
p12= Coefficient of correlation between the returns of two assets

Example 3.4
Determine optimal weights, at zero correlation, for the data provided in Example 3 3-

Solution
Optimal weights are:

ufL= [(20)2- (0) (16) W W a6)2 + (20)2- 2 (0) (16) (20)
= (400)/(256 + 400) = (400)/(656) = 0.61 = 61 per cent
w*H=1- 0.61 = 0.39 = 39 per cent

The portfolio standard deviation with these weights is smaller than the standard deviations of assets included
in the portfolio. This may be verified using Equation 3.7.

€% =(0.61 x 16)2+ (0.39 x 20)2 + 2 (0.61X0.39) t(0) (16 x 20)1
= 095.26 + 60.84 = 156.1
cp= 125 per cent

Spreadsheet Solution 3.2

The calculation of portfolio return and risk for different portfolio weights and different levels of correlations
can be performed using a spreadsheet as well (see Spreadsheet on next page 3.9).

The data on risk and return for the assets L and H has been entered in the cells B2 through C3. The
weights for asset L have been entered in the cells A5 to A15. The weight for the asset H in cell B5 has been
calculated using the formula =100-A5; the formula has been copied to the cells B6 to B15 for calculating the
rest of the weights. The portfolio return for the first combination of weights has been calculated using the
formula =A5*B$2+B5*B$3. The formula has been copied to cells C6 through C15 to determine returns for the
rest of the combinations of the two assets. Finally, the portfolio risks have been calculated. The different levels
of association between the two assets have been entered in cells D4 to H4. To start with, the portfolio risk
for the first combination of weights and p =1.0 has been determined using the formula =SQRT((($A5*$C$2)A2
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+($B5*$C$3)A2)+2*$A5*$B5*$C$2*$C$3*D$4). For calculating the portfolio risks for the other combinations the
formula has been copied to the rest of the cells.

C Microsoft Excel - Book2

File Edit View Insert Format  Tools Data  Window Help Nuance PDF Adobe PDF

: u
A25 v f*
A B c D E F G H |

1 Asset Returns Risk
2 L 12% 16%
3 H 16% 20% Portfolio risk (Sn) when correlation coefficient (p) is
4 WL WH E(Rp) 1 0.5 0 -0.5 -1
5 100 0 12 16 16 16 16 16
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Portfolio Risk and Correlation

The effect of interaction (covariance and correlation) between returns on assets and portfolio risk
is at the heart of modern portfolio theory. The degree and direction of correlation between asset
returns have far-reaching effects on the reduction of portfolio risk through diversification. The corre-
lation .coefficient takes values between positive unity (perfect positive correlation) and negative unity
(perfect negative correlation). The more negative (or less positive) is the correlation between asset
returns, the greater is the risk-reducing benefits of diversification. Thus, for better understanding
of the effect of correlation between asset returns on portfolio risk, we shall examine three special
cases: (i) perfect positive correlation, (ii) perfect negative correlation and (iii) zero correlation.

Perfect Positive Correlation (p = +1.0) In this case, portfolio standard deviation is the weighted
average of the standard deviation of returns on individual assets. Portfolio variance is given by the
Equation 3-10.

ad=(wlOj + w2a22 (3.10)
Thus, standard deviation becomes:

op= Oj + w2az2 (3.11)
Portfolio standard deviation when L(o = 16) and H (a = 20) are combined in equal proportions is:

ap=(0.5) (16) + (0.5) (20) = 8 + 10 = 18 per cent
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Perfect positive correlation between asset returns yields a direct and linear relationship between
risk and return of portfolio (Figure 3-1). This implies a risk-return trade-off. As the proportion of high
return and high risk asset is increased, higher return on portfolio comes with higher risk. For instance,
for every 1 per cent increase in return, portfolio risk also goes up by 1 per cent (Table 3-4).

FIGURE 3.1 Portfolio Opportunities Set for Different Degrees of Correlation

Thus, diversification per se does not lead to reduction of risk for given level of return. Besides,
. . » diversification does not lower the portfolio risk below the risk of individual assets
Perfect negative« L. . . .. .
correfation | comprising the portfolio. For example, if the assets comprising the portfolio have
describes two * equal risk, say, standard deviation of 10 per cent, the portfolio standard deviation is
negatively > also 10 per cent (= ui. x 10 + if, x 10; where w. + w0 = 1).
correlated *
series that have * Perfect Negative Correlation (a = -1.0) In this case, portfolio standard deviation is

acorrelation, the difference (non-negative value) caused by the standard deviation of returns on
coefficient of -1. # individual assets weighted by their respective shares in the portfolio. Portfolio variance

is given by the Equation (3-12):

ad=(wxa, - w2a2?2 (3.12)
Thus, standard deviation becomes:
ap= 0j- w2az2 (3.13)

This equation shows that when the correlation coefficient between asset returns is negative unity,
it is possible to combine them in a manner that will eliminate all risk. The portfolio contains two
risky assets, but the portfolio risk (standard deviation) can be reduced to zero. The weights for
such a minimum variance portfolio can be directly obtained from Equation (3.14):

ufx=a2(al+ad (3.14)
The calculation of optimal weights, for perfect negative correlation in Example 3-3, is illustrated
below.
ufL=1[(20)2- (-1.0) (16) (20)) 1/[(16)2 + (20)2- 2 (-1.0) (16) (20)]
= (400 + 320)/(256 + 400 + 640) = (720)/(1296) = 0.5556
= 55.56 per cent
W*H= 1 - 0.5556 = 0.4444 = 44.44 per cent
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The portfolio variance and, hence, standard deviation with these weights are zero. This may be
verified using Equation 3-4.

0= (05556 x 16)2 + (0.4444 x 20)2 + 2 (0.5556X0.4444) [(-1.0X16 x 20)]
= 79.02 + 79.00 + (0.4938) (-320) = 158.02 - 158.02 = 0

When two assets with perfect negative correlation between their returns are combined in different
proportions, the relationship between risk and return of these portfolios forms a V-shaped image
with its tip resting on the axis of return (Figure 3.1). The clockwise movement of the risk-return
relationship along this image implies that with gradual increase in the weight of an asset with
high-risk and high-return, and with simultaneous decrease in the overall risk, the expected return
from the portfolio increases. The process continues till the risk is completely eliminated (point T).
After that, higher expected returns, with increase in the weight of the riskier asset, come with higher
portfolio risk only.

When the risk-return relationship for various combinations of two assets under the assumption
of perfect positive correlation is combined with the corresponding relationship for perfect negative
correlation, a triangle ATB is formed (Figure 3-1). Points A and B, which are common to the two
cases, represent pure or undiversified portfolio. Since the correlation coefficient takes values between
positive unity to negative unity, this triangle specifies the limits for diversification. All portfolios
represented by the three line segments are feasible but some are more efficient than others. The
risk-return relationship for all other values of correlation coefficient will lie in this space only.

Zero Correlation (p = 0) When the returns on two assets are uncorrelated, their correlation and,

. . - . . *
hence, covariance terms bec_on_1e zero. In this case, _portfollo vz_irlance is t_he sym of *Zero correlation
the square of standard deviation of each asset weighted by its proportion in the x gescribes two

portfolio. Thus, * series that lack any
* relationship and
0b=wj a2z +u?2a2 (3.15) » have correlation
Alternatively, j coefficient close to
0P = (Wx0j)2 + (W2a2)?2 (3.16) "%
Thus, op=(u?; a2 + u?2ctR)12 (3.17)

We extend Example 3-3 and assume that assets L (¢ = 16) and H (a = 20) are
combined in equal parts. The portfolio standard deviation in this case is:
op=1[(0.5 x 16) 2 + (0.5 x 20) Al2
= (64 + 100) /2 = 12.81 per cent
Again, diversification has helped in reducing the risk. The risk of the portfolio is less than the risk
of either of the two assets in the portfolio.

In brief, the risk of an asset in the portfolio is the contribution it makes to overall risk. The
true risk of an asset may be judged at the level of a portfolio only. A highly risky asset may act as
portfolio risk stabiliser when returns on it bear low or negative correlation with returns on other
assets in the portfolio.

Limit of Diversification Gains

We have seen that when two assets with less than perfectly correlated returns are combined in
a portfolio, the variability of return can be reduced without compromising on the level of return.
However, investors invariably hold more than two assets. How does the addition of the third asset
to the portfolio affect the portfolio risk (standard deviation)? How far can diversification gains
be achieved through successive addition of more assets to the portfolio? Is it possible to reduce
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portfolio risk to zero level just by increasing the number of assets in the portfolio? The answer to
these questions depends on the nature of diversification—naive versus Markowitz.

NaivV6é Diversification Naive diversification means a portfolio consisting of stocks chosen at
Naive * ranc*om - is the familiar ‘do not put all your eggs in one basket” approach. Intui-
diversITi;:aTion; tlveI)i, as the number of stocks in the portfolio increases, individual fluctuations in
means a portfolio © asset returns are cancelled out. Thus, the variance of returns on a portfolio should
consisting of stock« vary inversely with the number of securities in the portfolio. However, it is not possible
chosen at random. * to reduce portfolio risk to zero by increasing the number of assets in the portfolio.
Equation 3-18 shows that when there are just two securities there are an equal number
of variance and covariance terms. As the number of securities increases, the number
of covariance terms increases much faster. In a portfolio of N securities, there are TWariance terms,
but N2- N covariance terms. If the securities in the portfolio have equal weights, the portfolio
variance is given by Equation 3-18.

Portfolio variance = 1/Nx average variance + (1 - 1/N) average covariance (3.18)

As N increases, the portfolio variance steadily approaches to average covariance. This is the

S stematic risk * —~Ne *®ven°f systematic risk—below which portfolio risk cannot be reduced
implies the overallthrough naive diversification. Systematic risk refers to the overall market risk that
market risk that * affects all securities and cannot be diversified away. Empirical studies have shown
affects all securities « that this limit is reached at a relatively low level of diversification; say 10 to 15

diversified away * securities can eliminate most of the non-systematic risk of the portfolio.l
* Non-systematic risk is firm or specific and can be avoided by diversification.

Markowitz Diversification In Markowitz diversification, the emphasis shifts from the
Non-systematic " number of securities to the covariance among them. In a portfolio of assets/securities
risk I that have strong negative covariance, it is possible to reduce the portfolio risk below
is firm specific and » the level of systematic risk. In fact, it can completely eliminate the portfolio risk, that
can be avoided by» is, reduce it to zero level in a portfolio of only two assets with perfect negative
diversi ication. > correiation between their return. As most securities have positive covariance, an
important conclusion emerging from Markowitz diversification is that with an increase
in the number of securities in the portfolio, the portfolio risk approaches the level of

systematic risk.

LO 3.4 PORTFOLIO SELECTION

The selection of the optimal portfolio based on the mean variance model developed by Harry
Markowitz is discussed below. The model/procedure has two parts: (i) Technical—determination of
the set of efficient portfolios from the available feasible set. (ii) Personal—choosing the best risk-
return opportunity from the efficient set, which is consistent with the investor’s attitude towards risk.

Depending upon the treatment of the technical part, there are two broad approaches to explain
the portfolio theory, namely, one-step optimisation and two-step optimisation.

One-Step Optimisation This approach begins with the delimitation of efficient portfolios having one
or more risky assets (securities) and culminates with the capital market line (CML). The CML is a
straight line that represents the efficient portfolios that can be formed by combining a risky asset
(portfolio of securities and/ or other assets) with risk-free lending (investment in risk-free asset)
and borrowing opportunities.
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Two-Step Optimisation This is also termed as the top-down’ approach. It is more structured and
preferred by institutional investors. This approach identifies three distinct stages in the selection
of an optimal portfolio. The process of portfolio construction begins with the capital allocation
decision, that is, apportionment of the total investible funds between a risk-free asset and the
optimal portfolio of risky assets. The second stage, called the asset allocation decision, involves
the construction of the optimal risky portfolio, referred to at the capital allocation decision stage.
This consists of the distribution of the risky investment across broad asset classes—shares (stocks),
debt instruments (bonds), real assets and so on. The final stage is the security selection decision,
that is, choice of securities within each asset class.

It is called the two-step or top-down optimisation approach as the focus of the top management
is on independent optimisation of risky portfolios, namely, the asset-class portfolios and security
portfolios within each asset-class. Hence, the investment manager cannot benefit from low covariance
between securities belonging to different asset classes. This deficiency is overcome by concentrating
on covariance between various classes of assets. The weights of a risky portfolio vis-a-vis a risk-free
asset, or various asset portfolios, are frequently adjusted to take advantage of forecasted changes
in market conditions—an activity termed as the market timing.

The one-step optimisation is elaborated below.

Efficient Portfolios

As noted above, the first step or the ‘technical’ aspect of optimal portfolio selection is to determine
the risk-return opportunities available to an investor. This is also referred to as the determination
of the feasible set of portfolios or the portfolio opportunity set or the minimum-variance
portfolio opportunity set (not to be confused with minimum-variance portfolio of two risky assets,
as discussed earlier). Graphically, these are summarised by the minimum-variance frontier of risky
assets (Figure 3.2). Each point along the minimum-variance frontier represents the lowest possible
variance that can be attained for a given portfolio’s expected return. The point to the extreme left
on the minimum-variance frontier represents the global minimum variance portfolio. Similarly,
the highest point represents the global maximum return portfolio. The line segment between
the global minimum variance portfolio and global maximum return portfolio constitutes the efficient
frontier. It represents efficient portfolios, that is, portfolios having maximum return at each level
of risk (standard deviation). Efficient portfolios dominate all other portfolios and individual assets,
which lie below the efficient frontier. By definition, dominant portfolios offer maximum return for
the given level of risk or, conversely, the minimum risk for the selected rate of return.

It may be noted that the efficient frontier is convex towards the vertical axis (axis of expected
return) as all assets have a correlation between positive unity and negative unity. It may be recalled
from the discussion on portfolio diversification that assets with perfect positive correlation can only
generate a linear combination of risk and return. The efficient frontier can never be concave to the
vertical axis.

Delineation of the efficient frontier through the Markowitz portfolio analysis discussed above
rests on four basic assumptions about asset selection behaviour of investors.2

(@) The rate of return from an investment is the most important outcome. Investors conceptualise
the possible rates of return from an investment as a probability distribution of rates of return
either consciously or subconsciously.

(b) Investors are averse to risks. They seek the highest level of return for a given risk class.

(c) Investors estimate risk in terms of the variability of expected returns.

(d) Investors base their decisions solely on two decision parameters—expected return and variance
(or its square root standard deviation).
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Investors who conform to the preceding assumptions are termed Markowitz diversifiers. They

prefer efficient frontier portfolios.

Example 3-5
To illustrate the concepts of dominance and efficient frontier, let us take a simple example with two assets X
(expected return 10 per cent, standard deviation 15 per cent) and Y (expected return 20 per cent, standard
deviation 26 per cent). Low positive correlation between their returns permits diversification gains. A large
number of portfolios can be formed by blending these assets in different proportions. Table 3-5 presents six
such portfolios with their expected returns and risk. Figure 3.2 shows a graph of these portfolios in risk-return
space. Line segment AF depicts the minimum-variance portfolio opportunity set or the minimum-variance
frontier of risky assets. Points A and F represent pure holdings (100 per cent) of assets X and Y respectively.
There is an inflection at point C. This is the point to the extreme left on the minimum-variance frontier. Thus,
it represents the global minimum variance portfolio. Point F represents global maximum return portfolio. All
portfolios along line segment CF are more efficient than portfolios along line segment AC. Thus, it is the
efficient frontier. Portfolios A and B are inefficient or dominated portfolios.

Portfolio
A 10
B 12
C 13
D 15
E 18
F 20

Short sales »
is the selling of a* Efficient Frontier with Margined Short Sales A short sale occurs when a person sells

borrowed asset/ * a second person an asset (security) borrowed from a third person (broker). A short
secimty. * sejler s..«s to profit from the expected fall in price, which may or may not take

Expected return (%)

Risk, a (%)

15
13
12
16
22
26

Dominated and Efficient Portfolios

Dominated or not

Yes, by B, C
Yes, by C
No
No
No
No

Efficient or not

No
No
Yes
Yes
Yes
Yes
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place. The margin here means the specified percentage of the market value of the transaction that
the short seller (borrower of security), deposits with the lender (broker), effecting the transaction.

Edward A Dyl3 has pointed out that when margined short sales are feasible, it is possible to
construct portfolios that offer the same expected return with lower variance, that is, the efficient
frontier with margined short sales dominates the efficient frontier without such sales (Figure 3-3)-

Efficient Frontier with One Risk-free Asset A risk-free security is one that has zero

variance and, hence, standard deviation (square root of variance). James Tobin4 has * free
pointed out that: (a) Portfolios made up of risky assets and one risk-free asset generate *security
investment opportunities (portfolio opportunity set) with linear relationship between * has zero variance.
expected return and risk; (b) One such portfolio opportunity set will dominate the

portfolios formed by mixingonly risky assets (securities and/orportfoliosof securities/other  assets).

To facilitatefurther discussion, let us denote a risk-freeportfolio by F, a riskyportfolio by M,
and a complete portfolio formed by combining them as C. Further, w is the fraction of the overall
portfolio invested in M, and the remaining (= 1 - w) in F. The expected return of the complete
portfolio may be calculated by using Equation 3-19

£E(rp = f + UiE(rJ - (3.19)
where E(r® = Expected rate of return on complete portfolio
Vj= Risk-free rate of return
u>= Fraction of complete portfolio, C, invested in risky asset M
E(rm) = Expected return for risky asset M

EAr™) - Vj = Risk premium of the risky portfolio
The standard deviation of the complete portfolio is given by:
ac= <3-2°)

where Of. = Standard deviation of complete portfolio C
w = Fraction of complete portfolio, C, invested in risky asset M
Gn)= Standard deviation of risky portfolio M
Solving the two equations for w and setting them as equal, we get the precise relationship between
expected return and standard deviation:
Ar) =1 + [E(rm) - rj (3.21)
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Rearranging the terms, we get
A>P = /+ acllEird - rj/aj (3.22)
This is the equation of portfolio opportunity set or portfolio possibility lines with one risk-free
asset. It is termed as the capital allocation line (CAL). The slope of the CAL shows reward to
variability ratio, that is, increase in the expected return of the portfolio per unit of
Capital additional standard deviation (variability). Symbolically,

allocation line Slope = [HVp - rj/am (3.23)
shows the reward . . . . .. . . .
to variability ratio in Figure 3.4 shows three capital allocation lines originating from point F and passing

terms of additonal  through A, M and Z. Point F represents a pure portfolio (100 per cent holding) of
beta.  risk-free assets, with expected rate of return F(rj) and zero standard deviation of
expected returns. Point A is the lower end of the minimum variance frontier of risky

assets. Point Z is the top end of the minimum variance frontier of risky assets.

FIGURE 3.4 Portfolio Opportunities Set Risk-free Asset (CAL)

It is obvious from the figure that the highest CAL supported by the efficient frontier of the risky
assets is tangential at point M. In other words, combinations of portfolio M with risk-free asset F
offer the best risk-return trade-off. Point M represents the pure portfolio (100 per cent holding)
of a risky asset, with expected return £ (rj and standard deviation am. The investor can obtain
any combination of risk and return on line segment FM by combining the risk-free asset F with a
portfolio of risky assets, namely, M. Thus, portfolio M is the best risky portfolio to be combined
with a risk-free asset. Portfolios represented by line segment FM are known as lending portfolios.

Efficient Frontier with Borrowing So far, portfolios have been constructed from owned funds.
With owned funds, the efficient frontier of a portfolio with one risk-free asset ends at point M.
Extending FM beyond M shows further opportunities for higher return. Are these opportunities real
or hypothetical? What should an investor do to exploit these opportunities?

These are real opportunities, which the investor can avail of by borrowing funds at a risk-free
rate, Rp and investing the same in the risky asset, M. This is known as creating a leveraged,
margined or borrowing portfolio. With borrowings, the weight of the risky asset in the portfolio
exceeds one. Negative weight for risk-free asset ensures that the sum of weights equals unity.
Negative weight for risk-free assets shows that the investor has created a leveraged portfolio
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by borrowing funds. For example, an investor has ?2,00,000. He borrows an additional sum of
?1,00,000 and invests it in the risky asset. The weight of the risky asset in the overall portfolio is 1.5
(= ?3,00,000/72,00,000). The weight of the risk-free asset becomes -0.5 (= 1.5 —1.), which means
borrowings are 50 per cent of the owned funds.

It may be noted that the steepest CAL with borrowing and lending portfolios completely dominates
the efficient frontier of risky assets (Figure 3-5). Thus, CAL tangential to the efficient frontier of risky
assets constitutes the new efficient frontier with one risk-free asset. A very significant conclusion of
the model is the identical optimal risky portfolio (M) for all investors, irrespective of their risk
preference. The investor’s risk aversion simply determines the exact point along the CAL. A risk-
averse investor assigns greater weight to the risk-free asset in his portfolio than an investor with
greater risk tolerance. However, both use identical sets of two assets—one risk-free and another
risky. This result is called the separation theorem.5

Market Portfolio In the preceding discussion on the CAL, portfolio M was identified as the univer-
sally desirable portfolio of risky assets. It has the property of maximising return per unit of risk
(standard deviation) as the steepest CAL passes through it. What is the nature of this portfolio M?
How is it constructed?

Portfolio M refers to the market portfolio—a theoretical construct credited to Prof. Eugene
Fama.6When we add up the portfolios of all individual investors, borrowing and lending cancel out
each other, and the value of an aggregate risky portfolio is the entire wealth of the economy. Thus,
market portfolio is a huge portfolio that includes all traded assets in exactly the same proportion in
which they are supplied in equilibrium. The return on the market portfolio is the weighted average
of return on all capital assets.

For simplicity, a portfolio containing all securities is used as a proxy for the market portfolio.
Since all investors hold the same risky portfolio, (a) no security from it will be left out and (b) the
proportion of each security in the market portfolio equals the market value of the security divided
by the total market value of all securities. If these conditions are not fulfilled, prices adjust until
the value of the security becomes consistent with its proportion in portfolio M. The concept of the
capital market line in the capital asset pricing model rests on the notion of the market portfolio.
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Capital Market Line The capital market line (CML) is a capital allocation line (CAL) provided by

one-month T-bills as a risk-free asset and a market-index portfolio like Dow Jones, Standard and

Poor’s and NYSE, as the risky asset.7 It is one of the two elements of the CAPM, the other being

the security market line (SML). All investors end up somewhere along the CML. The CML indicates:

(i) The locus of all efficient portfolios (those plotting along CML). Not all securities and portfolios

lie along the CML.

(i) Risk-return relationship and measure of risk for efficient portfolios.

(iii) The appropriate measure of risk for the portfolio is standard deviation of returns on
portfolios.

(iv) The relationship between risk (standard deviation) and expected return for efficient portfolios
is linear.

Investor’s Risk Preference

Rational investors invest in efficient portfolios. The choice of an optimal portfolio from efficient
portfolios depends on the risk-return tradeoff for the investor. A risk-averse investor seeks risk-free
opportunities or considers risky opportunities with positive risk premium (compensation for additional
risk). Other things being equal, a highly risk-averse investor holds a portfolio on the lower end of
the efficient frontier. As the aversion to risk weakens, one moves up along the efficient frontier. In
Example 3-5, an investor who prefers portfolio C is more risk-averse than one who prefers portfolio
E. Between these two points, the risk premium is 5 per cent (= 18% - 13%) for additional risk of
10 per cent (22% - 12%).

Is the risk-return tradeoff available and implicit in the slope of the efficient frontier (CML) adequate?
Are all investors satisfied by it? Determination of the risk premium that the investor can expect in
well functioning capital markets is one of the prime concerns of financial theory. However, the risk
premium sought by an investor depends on his risk preference/tolerance.

Utility functions, or indifference curves, are normally used to portray an investor’s attitude towards
risk. Figure 3.6 portrays the indifference map for a hypothetical investor. All portfolios along an
indifference curve are equally satisfactory to the concerned investor. The higher is the curve, the
higher is the satisfaction. Many systems have been developed to measure the satisfaction or utility
score of a portfolio. The investor is administered risk questionnaires containing questions on the
investing experience of the person, financial security and tendency to make risky or conservative
choices. The scores obtained are converted into a risk aversion index. The approach followed by the
Association of Investment Management and Research (AIMR) combines the investor’s risk aversion
with the expected return and variance of returns to assign a utility score. The utility score (U) for
a portfolio is defined as:8

U= E(r) - 0.005Aa2 (3.24)

Where  E(r) = Expected return
A = Index of the investor’ risk aversion
ct2= Variance of returns
0.005 = Scaling factor that allows expected return and standard deviation in the equation
as percentages
Table 3-6 presents expected return, standard deviation of returns and utility scores for some
portfolios that yield the same satisfaction to an