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UNIT 1: FINANCIAL MANAGEMENT e

Structure:
1.0 Objectives
1.1 Introduction
1.2 Financial Management Notes
1.2.1 Meaning of Financial Management
1.2.2 Approaches To Financial Management
1.2.3 Scope of Financial Management
1.2.4 Objectives of Financial Management
1.2.5 Functions of Finance Manager In Modern Age
1.2.6 Time Value of Money
1.2.7 Concept of Risk & Return
1.3 Importance of Financial Management -
1.4 Case Study
1.5 Summary
1.6 Exercise

1.0 OBJECTIVES

After reading this Unit. you will be able to:

* meaning of financial management : approaches to financial management
and scope of financial management;

* explain the financial management objectives (profit maximization vs.
wealth maximization);

* analysis functions of finance manager in modern age;
* describe the time value of money;
* understand concept of risk & return.

L1 INTRODUCTION

Business concern needs finance to meet their requirements in the economic
world: Any kind of business activity depends on the finance. Hence, it is called
as lifeblood of business organization. Whether the business concerns are big or
small, they need finance to fulfil their business activities. In the modern world,
all the activities are concerned with the economic activities and very particular
to earning profit through any venture or activities.

The entire business activities are directly related with making profit.
(According to the economics concept of factors of production, rent given to
landlord, wage given to labour, interest given to capital and profit given to
shareholders or proprietors), a business concern needs finance to meet all the
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requirements. Hence finance maif be called-as capital, investment, fund etc., but
each term is having different meanings and unique characters. Increasing the
profit is the main aim of any kind of economic activity.

Meaning of Finance : Finance may be defined as the art and science
of managing money. It includes financial service and financial instruments.
Finance also is referred as the provision of money at the time when it is needed.
Finance function is the procurement of funds and their effective utilization in
business concerns. The concept of finance includes capital, funds, money, and
amount. But each word is having unique meaning. Studying and understanding
the concept of finance become an important part of the business concern.

Definition of Finance : According to Khan and Jain, “Finance is the art

‘and science of managing money”.

According to Oxford dictionary, the word ‘finance’ connotes ‘management
of money’. Webster’s Ninth New Collegiate Dictionary defines finance as “the
Science on study of the management of funds’ and the management of fund as
the system that includes the circulation of money, the granting of credit, the
making of investments, and the provision of banking facilities.

Definition of Business Finance : According to the Wheeler, “Business
finance is that business activity which concerns with the acquisition and
conversation of capital funds in meeting financial needs and overall objectives
of a business enterprise”. ’

According to the Guthumann and Dougall, “Business finance can

.broadly be defined as the activity concerned with planning, ralslng, controlling,

administering of the funds used in the business”.

In the words of Parhter and Wert, “Business finance deals primarily with -

raising, administering and disbursing funds by privately owned business units
operating in nonfinancial fields of industry”.

‘Corporate finance is concerned with budgeting, financial forecasting, cash
management, credit administration, investment analysis and fund procurement
of the business concern and the business concern needs to adopt modern
technology and application suitable to the global environment:

. According to the Encyclopedia of Social Sciences, “Corporation finance '

deals with the financial problems’ of corporate enterprises. These problems
include the financial aspects of the promotion of new enterprises and their
administration during early development, the accounting problems connected
with the distinction between capital and income, the administrative questions
created by growth and expansion, and finally, the financial adjustments required
for the bolstering up or rehabilitation of a corporation which has come into

- financial difiiculties”.

Types of Finance : Finance is one of the important and integral part of
business concerns, hence, it plays a major role in every part of the business
activities. It is used in-all the area of the activities under the different names.
Finance can be classified into two major parts :




l Finance | Financial Management

L 4 F
- Private Publie

Finance : | Finance
Notes
h 4 h ¥ A 4 A 4 r
Individual | | Partnership || Business Central State - Semi
Finance Finance Finunce | | Government | | Govérnment || Governmment

' Types of Finance

Private Finance, which includes the Individual, Firms, Business or
.Corporate Financial activities to meet the requirements. Public Finance which
concerns with revenue and disbursement of Government such as Central
Government, State Government and Semi-Government Financial matters.

Nature of Finance Function : The finance function is the procéss of
acquiring and utilizing funds of a business. Finance functions are related to
overall management of an organization. Finance function is concerned with the
policy decisions such as like of business, size of firm, type of equipment used,
use of debt, liquidity position. These policy decisions determine the size of the
profitability and riskiness of the business of the firm. Prof. K.M.Upadhyay has
outlined the nature of finance function as follows :

(i) In most of the organizations, financial operations are centralized. This
results in economies.

(ii) Finance functions are performed in all business firms, irrespective of
their sizes / legal forms of organization.

(i1i) They contribute to the survival and growth of the firm.

(iv) Finance function is primarily involved with the data analysis for use in
decision making.

(v) Finance functions are concerned with the basic business activities of a
firm, in addition to external environmental factors which affect basic
business activities, namely, production and marketing.

(vi) Finance functions comprise control functions also.

(vii) The central focus of finance function is valuation of the firm. Finance
1s something different from Accounting as well as Economics but it
uses information of accounting for making effective decisions.

7 Accounting deals with recording, reporting and evaluating the business
transactions, whereas Finance is termed as managerial or decision making
process. Economics deals with evaluating the allocation of resources in economy
and also related to costs and profits, demand and supply and production and
consumption. Economics also consider those transactions which involve goods
and services either in return of cash or not. '
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‘Econoinics is easy to understand when divided into two parts.

1. Micro Economics : It is also known as price theory or theory of the
firm, : ' .

Micro economics explains the behavior of rational persons in making
decisions related to pricing and production. -

2. Macro Economics : Macro Economics is a broad concept as it takes
into consideration overall economic situation of a nation. It uses gross national
product (GNP) and useful in forecasting.

In order to manage problems related to money principles developed by
financial managers, economics, accounting are used.

‘Hence, finance makes use of economic tools. From Micro economics
it uses theories and assumptions. From Macre economics it uses forecasting
models. Even though finance is concerned with individual firm and economics
is concerned with forecasting of an industry.

1.2 FINANCIAL MANAGEMENT

-1.2.1 Meaning of Financial Management

Financial management is an integral part of overall management. It is
concerned with the duties of the financial managers in the business firm.

The term financial management has been defined by Solomon, “It is
concerned with the efficient use of an important economic resource namely,
capital funds”. '

‘ The most popular and acceptable definition of financial management as
given by S.C. Kuchal is that “Financial Management deals with procurement of
funds and their effective utilization in the business”. .

Howzard and Upton : Financial management “as an application of general
managerial principles to the area of financial decision-making. .

Weston' and Brigham : Financial management “is an area of financial

~ decision-making, harmonizing individual motives and enterprise goals”.

Joshep and Massie : Financial management “is the operational activity
of a business that is responsible for obtaining and effectively utilizing the funds

necessary for efficient operations. -

Thus. Financial Management is mainly concerned with the effective
funds management in the business. In simple words, Financial Management as
practiced by business firms can be called as Corporation Finance or Business
Finance. :

“Financial management is the activity concerned with planning, raising,
controlling and administering of funds used in the business.” — Guthman and
Dougal ' _ '

“Financial management is that area of business management devoted to a
judicious use of capital and a careful selection of the source of capital in order

-



to enable a spending unit to move in the direction of reaching the goals.” — J.F. Financial Management
Brandley

“Financial management is the operational activity of a business that is
responsible for obtaining and effectively utilizing the funds necessary for
efficient operations.” — Massie

1.2.2 Approaches to Financial Management Notes
Financial management approach measures the scope of the financial
management in various fields, which include the essential part of the finance.
Financial management is not a revolutionary concept but an evolutionary. The
definition and scope of financial management has been changed from one period
to another period and applied various innovations. Theoretical points of view,
financial management approach may be broadly divided into two major parts.

Approaches to Finance Management

} Traditional Approach : Traditional approach is the initial stage of
financial management, which was followed, in the early part of during the year
1920 to 1950. This approach is based on the past experience and the traditionally
accepted methods. Main part of the traditional approach is rising of funds for the
business concern. ‘

Traditional approach consists of the following important area.

Arrangement of funds from lending body. Arrangement of funds through
various financial instruments.

Finding out the various sources of funds.

During the 20th century, the traditional approach was also known as
corporate finance. This approach was initiated to procure and manage funds for
the company. For studying financial management, the following three points
were used : : '

(i) Institutional sources of finance.

(1) Issue of financial devices to collect refunds from the capital market.

(i11) Accounting and legal relationship | between the source of finance and

business.

In this approach, finance was required not for regular business operations
but occasional events like reorganization, promotion, liquidation, expansion,
etc. It was considered essential to have funds for such events and regarded as
one of the crucial functions of a financial manager.

Though he was not accountable for the effective utilization of funds,
however, his responsibility was to get the required funds from external partners
on a fair term. The traditional approach of finance management stayed until the
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5th decade of the 20th century. The traditional approach only emphasized on the
fund’s procurement only by corporations. Hence, this approach is regarded as
narrow and defective. '

Limitations of Traditional Approach

+ One-sided approach : It is more considerate towards the fund
procurement and the issues related to their administration, however, it
pays no attention to the effective utilization of funds.

* Gives importance to the Financial Problems of Corporations : It
only focuses on the financial problems of corporate enterprises, so it
narrows the opportunity of the finance function.

= Attention to Irregular Events : It provides funds to irregular events
like consolidation, incorporation, reorganization, and mergers, etc.
and does not give attention to everyday. business operations.
» More Emphasis on Long Term Funds : It deals with the issues of
long-term financing.

Approach 2 : Modern Approach to Finance Function

With technological improvement, increase competition, and the
development of strong corporate, it was important for Management to use the
available financial resources in its best possible way. Therefore, the traditional
approach became inefficient in a growing business environment.

"The modern approach had a more comprehensive analytical viewpoint.
with a focus on the procurement of funds and its active and optimum use. The
fund arrangement is an essential feature of the entire finance function.

The muin clements of this approach are an evaluation of alternative
utilisation of funds, capital budgeting, financial planning, ascertainment of
financial standards for the business success, determination of cost of capital,
working capital management, Management of income, etc. The three critical
decisions taken under this approach are :

(i) Investment Decision
(ii) Financing Decision
(ifi) Dividend Decision
Features of Modern Approach
The following are the main features of a modern approach :

_+ More Emphasis on Financial Decisions : This approach is more
analytic and less descriptive as the right decisions for a business can
be taken only on the base of accounting and statistical data.

« Continuous Function : The modern approach is a constant activity
where the financial manager makes different financing decisions
~unlike the traditional method. :

« Broader View : It gives importance not only to optimum use of finance
also abut the fund’s procurement. Similarly, it also incorporates
features relating to the cost of capital, capital budgeting, and financial
planning, etc.



e The measure of Performance : Performance of a firm is also atfected Financial Management
by the financial decision taken by the Management or finance manager.
Therefore, to maximize revenue, the modern approach keeps a balance
between liquidity and profitability.

The other scope of financial management also includes the acquisition of
funds, gathering‘ funds for the company from different sources, assessment and
evaluation of financial plans and policies, allocation of funds, use of funds to
buy fixed and current assets, appropriation of funds, dividing and distribution of
profits, and the anticipation of funds along with estimation of financial needs of
the company.

Notes

1.2.3 Scope of Financial Management

Financial management is one of the important parts of overall
management, which is directly related with various functional departments like
personnel, marketing and production. Financial management covers wide area
with multidimensional approaches. The following are the important scope of
financial management.

1. Financial Management and Economics : Economic concepts like

micro and macroeconormnics are directly applied with the financial management

" approaches. Investment decisions, micro and macro environmental factors are

closely associated with the functions of financial manager. Financial management

also uses the economic equations like money value discount factor, economic

order quantity etc. Financial economics is one of the emerging area, which
provides immense opportunities to finance, and economical areas.

2. Financial Management and Accounting : Accounting records
includes the financial information of the business concern. Hence, we can easily
understand the relationship between the financial management and accounting.
In the olden periods, both financial management and accounting are treated
as a same discipline and then it has been merged as Management Accounting
because this part is very much helpful to finance manager to take decisions.
But nowaday’s financial management and accounting discipline are separate and
interrelated.

3. Financial Management or Mathematies : Modern approaches of the
financial management applied large number of mathematical and statistical tools
and techniques. They are also called as econometrics. Economic order quantity,
discount factor, time value of money, present value of money, cost of capital,
capital structure theories, dividend theories, ratio analysis and working capital
analysis are used as mathematical and statistical tools and techniques in the field
of financial management. '

4, Financial Management, and Production Management : Production
management is the operational part of the business concern, which helps to
multiple the money into profit. Profit of the concern depends upon the production
performance. Production performance needs finance, because production
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department requires raw material, machinery, wages, operating expenses etc.
These expenditures are decided and estimated by the financial department and
the finance manager allocates the appropriate finance to production department.
The financial manager must be aware of the operational process and ﬁnance
required for each process of production activities.

5. Financial Management and Marketing : Produced goods are sold
in the market with innovative and modern approaches. For this, the marketing

department needs finance to meet their requirements.The financial manager or

finance department is responsible to allocate the adequate finance to the marketing
department. Hence, marketing and financial management are interrelated and
depends on each other, :

6. Financial Management and Human Resource : Financial
management is also related with human resource department, which provides
manpower to-all the functional areas of the management. Financial manager
should carefully evaluate the requirement of manpower to each department
and allocate the finance to the human resource department as wages, salary,
remuneration, commission, bonus, pension and other monetary benefits to the

| "human resource department. Hence, financial management is directly related_

with human resource management

1.2.4 Objectives of Financial Management .

Effective procurement and efficient use of finance lead to proper utilization
of the finance by the business, concern. It is the essential part of the financial
manager, Hence, the financial manager must determine the basic objectives of
the financial munagement. Objectives of Financial Management may be broadly
divided into two parts such as . -

1. Profit maximization _

2. Wealth maximization. .

1. Profit Maximization : Main aim of any kind of economic activity is
earning profit. A business concern is also functioning mainly for the purpose
of earning profit. Profit is the measuring techniques to understand the business
efficiency of the concern. Profit maximization is also the traditional and narrow
approach, which aims at, maximizes the profit of the concern.

Profit maximization consists of the following important features.

1. Profit maximization is also called as cashing per share maximization. -
It leads to maximize the business operation for profit maximization.

2. Ultimate aim of the business concemn is eamning profit, hence, it
considers all the possible ways to increase the profitability of the
concern. - '

3. Profit is the parameter of measuring the efficiency of the business
concern. So it shows the entire position of the business concern.

4. Profit maximization objectives help to reduce the risk of the business.



Favourable Arguments for Profit Maximization Financial Management

The following important points are in support of the profit maximization
objectives of the business concern :

(i) Main aim is earning profit.

(ii) Profit is the parameter of the business operation.
(1ii) Profit reduces risk of the business concern. Notes
(iv) = Profit is the main source of finance.

(v) Profitability meets the social needs also.

Unfavourable Arguments for Profit Maximization

The following important points are agamst the objectives of profit
maximization :

(i) Profit maximization leads to exploiting workers and consumers.

(ii) Profit maximization creates immoral practices such as corrupt practice,
unfair trade practice, etc.

(iif) Profit maximization objectives leads to inequalities among the sake
holders such as customers, suppliers, public shareholders, etc.

Drawbacks of Profit Maximization
Profit maximization objective consists of certain drawback also :

(1) *Itis vague: In this objective, profit is not defined precisely or correctly.
It creates some unnecessary opinion regarding earning habits of the
business concern.

(i) It ignores the time value of money: Profit maximization does not
consider the time value of money or the net present value of the cash
inflow. It leads certain differences between the actual cash inflow and
net present cash flow during a particular period.

(1i1) It ignores risk: Profit maximization does not consider risk of the
business concern.

Risks may be internal or external which will affect the overall operat:on
of the business concern.

Wealth Maximization : Wealth maximization is one of the modern
approaches, which involves latest innovations and improvements in the field of
the business concern. The term wealth means shareholder wealth or the wealth
of the persons those who are involved in the business concern.

Wealth maximization is also known as value maximization or net present
worth maximization. This objective is an universally accepted concept in the
field of business.

Favourable Arguments for Wealth Maximization :

(1) Wealth maximization is superior to the profit maximization because
the main aim of the business concern under this concept is to improve
the value or wealth of the shareholders.

Self Assesment Material 9
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. (i)

(iii)

Wealth maximization considers the comparison of the value to cost
associated with the business concern. Total value detected from the
total cost incurred for the business operation. It provides extract value
of the business concern.

Wealth maximization considers both time and risk of thé business

concern.
(iv)
(V)

Wealth maximization provides efficient allocation of reSources.
It ensures the economic interest of the society.

Unfavourable Arguments for Wealth Maximization :

M

Wealth maximization leads to prescriptive idea of the business concern

but it may not be suitable to present day business activities.

(i)

indirect name of the profit maximization.

(1if)
(iv)
V)

the profit.

(vi)

Management alone enjoy certain benefits.

profitable position of the business concern:

Wealth maximization is nothing, it is also profit maximization, it is the
Wealth maximization creates ownership-management controversy.
The ultimate aim of the wealth maximization objectives is to maximize

Wealth maximization can be activated only with the help of the

No.

Profit Maximization

Wealth Maximization

Welfare Maximization

Profits are earned
maximized, so that
firm can over-come
futura risks which are
uncertain.

Wealth is maximized,
so that wealth of
share-holders can be
maximized.

Welfare maximization
is done with the help
of micro economic
techniques to examine
a locative distribution.

Profit maximization
is a yards stick for
calculating efficiency
and economic pros-
perity of the concem.

In wealth maximization
stockholders  current
wealth is evaluated in
order to maximize the
value of shares in the
market.

In welfare
maximization, social
welfare is evaluated by
calculating  economic
activities of individuals
in the society.

Profit is measured in
terms of efficiency of
the firm.

Wealth is measured in
terms of market price
of shares.

Welfare can be
measured in  two
ways, either by pare to
efficiency or in units or
dollars.

Profit maximization
involves problem of
uncertainty because
profits are uncertain.

Wealth maximization
involves problems
related to maximizing
shareholder’s wealth
or wealth of the firm.

Wealth maximization
involves problem of
combining the utilities
of different people.




Agency Relationship and Cost : The relationship that exists in an Financial Management
organization between share holders and management known as agency
relationship. Agency relationship results when a principal hires an agent
to perform part of his duties. In this type of relationship there is a chance of
conflicts to occur between the principal and the agent. This conflict is termed
as agency problem. The costs incurred by stockholders in order to minimize
" agency problem and maximize the owner’s wealth are called agency costs. Notes

The two primary agency relationshili exists in a business concern are :
1. Shareholders Vs Bondholders
2. Manager Vs Share holders

1. Agency conflict-I (Shareholders Vs Bondholders) : Shareholders are
~ the real owners of the concern, they pay fixed and agreed amount of interest
to bondholders till the duration of bond is finished but bondholders have a
proceeding claim over the assets of the company. Since equity investors are the
owners of the company they possess a residual claim on the cash flows of the
company. Bondholders are the only sufferers if decisions of the company are not
appropriate. .

" When a company invest in project by taking amount from bondholders
and if the project is successful, fixed amount is paid to bondholders and rest of
the profits are for sharcholders and suppose if project fails then sufferers will be
the bondholders as their money have been invested.

2. Agency conflict-II (Managers Vs Shareholders) : Profits generated
from investments in projects can be utilized for reinvestment or provided
back to shareholders as dividends. If dividends are increased, it may leads to
"decrease in the resources which are under the manager’s control and also strict
its growth. As managers are evaluated on the basis of growth they might go
for unproductive projects which cannot generate appropriate returns, which
make the shareholders feel shocked. This is the main cause of conflicts between
managers and shareholders.

The New Debate on Maximizing vs Satisfying : A ‘principal agent
relationship exists between management and owners of the company. The real
owners of the company are shareholders and whereas management engaged for
making decisions on behalf of .share holders. Conflicts are common in every
relationship, they arise when objectives of agents does not match with objectives
of principal. |

Sometimes, managers are considered to be the satisfiers rather than
maximizer’s of share holder’s wealth, when managers satisfy the objectives of
shareholders considerably and also satisfies their own objectives. Such a behavior
of management is well in short term but it is not suitable in long, medium term
for some companies. It give rise to two critical conditions :

1. The competitive market for the shareholder’s funds

2. The competitive market for management jobs

Self Assesment Material 11
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_The share holders of the company which is listed in stock exchange
can evaluate the performance of management by comparing the share price.
performance of similar companies. If share price performance is not good, then
it is clear that management is only satisfying and not working for maximizing

. shareholders vsealth. It leads to the situation in which share holders sell off their .

shares and purchase shares of maxmuzmg companies. It ultimately leads to the
undesirable takeover.

Hence, the competitive market for shareholder’s funds ensures support to
the maximizing objective. Another way for managers to continue his objectives
are possible with job promotions.

It is Believed by managers that performing their dutles well leads to
promotion and applies; it is a competitive market for managerial jobs. Hence,
satisfying managers are replaced with maximizing managers.

Becaust of above conditions, satisfying behavior of management is not
suitable in long and medium term. It is difficult for companies which are not
listed in stock exchange to evaluate share price performance.

_ Maximizing vs Satisfying : As share holders are the real owners of
the organization, they appoint managers to take important decisions with the
objective of maximizing share holder’s wealth. Though organizations have many
more objectives, but maximizing stock price is considered to be an important
objective of all for many firms. '

1. Stock price maximization and social welfare : It is advantageous for
society, if firm maximize its stock price. But, firm must not have any intentions of
forming monopolistic market, creating pollution and avoiding safety measures.
When stock prices are maximized, it benefits society by:

() To greater extent the owners of stock are society : In past,
ownership of stock was with wealthy people in society. But now, with
the tremendous growth of pension funds, life insurance companies and
mutual funds, large group of people in society have ownership of stock
either directly or indirectly. Hence, when stock price is increased, it
ultimately improves the quality of life for many people in society.

(i) Consumers benefit : It is necessary to have effective low-cost
businesses which manufacture good quality of goods and services at
the cheapest cost possible to maximize stock price. Companies which
are interested in-maximizing stock price must satisfy all requirements -
of customers, provide good services and innovate new products finally;
it mustincrease its sales by creating value for customers. Some people
believe that firms increase the prices of goods while maximizing stock
price. But it is not true; in order to survive in competitive market firms
doss not increase prices otherwise they may lose their market share.

(iif) Employees benefit : In past years, it was an exception that decreases in
level of employees lead to increase in stock price, but now a successful
company which can increase stock price can develop and recruit more



employees which ultimately benefits the society. Successful companies
take advantage of skilled employees and motivated employees are an
important source of corporate success.

2. Managerial Actions to Maximize Shareholder’s Wealth : In order
to identify the steps taken by managers to maximize shareholder’s wealth, the
ability of the organization to generate cash must be known. Cash flows can be
determined in three ways, they are :

(i) Unit Sales : In first determinant, managers can increase the level of
their sales either by satisfying customers or by luck, but which will not
continue in long run.

(ii) After Tax Operating Margins : In second determinant, managers
can generate cash flows by increasing operating profit which is not
possible in competitive environment or by decreasing direct expenses.

(iii) Capital Requirements : In third determinant, managers can increase
cash flows by decreasing assets requirements which ultimately results
in increase of stock price. )

Investment and financing decisions have an impact on level, timing and
risk of the cash flow of firm and finally on stock price. It is necessary for manager
to make decisions which can maximize the stock price of the firm.

3. Maximizing Earnings Per Share is Beneficent or Not : In order
to maximize stock price, many analyst focus on cash flows by evaluating
the performance of the company and also focus of EPS as an accounting
measure. Along with cash flow, EPS also plays an important role in identifying
stockholder’s value.

Finance Function — Aim

The objective of finance function is to arrange as much funds for the
business as are required from time to time. This function has the following
objectives. )

1. Assessing the Financial requirements : The main objective of finance
function is to assess the financial needs of an organization and then finding out
suitable sources for raising them. The sources should be commensurate with
the needs of the business. If funds are needed for longer periods then long-term
sources like share capital, debentures, term loans may be explored.

2. Proper Utilization of Funds : Though raising of funds is important but
their effective utilisation is mare important. The funds should be used in such
a way that maximum benefit is derived from them. The returns from their use
should be more than their cost. It should be ensured that funds do not remain
idle at any point of time. The funds committed to various operations should be
effectively utilised. Those projects should be preferred which are beneficial to
the business.

3. Increasing Profitability : The planning and control of finance function
aims at increasing profitability of the concem. It is true that money generates
money. To increase profitability, sufficient funds will have to be invested. Finance
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Function should be so planned that the concern neither suffers from inadequacy -

of funds nor wastes more funds than required. A proper control should aiso
be exercised so that scarce resources are not frittered away on uneconomical
operations. The cost of acquiring funds also influences profitability of the
business. .

4. Maximizing Value of Firm : Finance function also aims at makimizing
the-value of the firm. Tt is generally said that a concern’s value is linked with its
profitability. '

Role of Financial Management In Contemporary Scenario :
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Due 1o recent trends in business environment, financial -managers are
identifying new ways through which finance function can generate great value

to their organization.

1. Current Business Environment : The progress in financial analytics
is because of development of new business models, trends in role of traditional
finance department, " alternations in business processes and progress in
technology. Finance function in this vital envifonment emerged with enormous
opportunities and challenges.

2. New Business Model : At the time when internet was introduced,
three new e business models have evolved. They are business-to-business
(B2B), business-to customer (B2C) and business-to-employees (B2E) future of
financial analytics can be improved with the help of this new model of business.
Traditionally, financial analytical is emphasizing on utilization of tangible
assets like cash, machinery etc, whereas some companies are mainly focused
on intangible assets which are not easy to evaluate and control. Hence financial
analytics solved this problem by : '

(i) Recognizing the complete performance of orgamzatlon

(ii) Determining the source through which value of 1ntang1ble assets can’
be evaluated and increased.

(iii) Predict the trends in market.




(iv) The abilities of information system is encouraged. ‘F}wbwfu[ Management
i

(v) Minimizes the operating costs and enterprise-wide investments ar

effectively controlled and upgrade the business processes. 7

3. Changing Role of the Finance Department : The role of finance
function has been changing simultaneously with the changes in economy. These
changes are mainly due to Enterprise Resource Planning (ERP), shared services

. e . Notes
and alternations in its reporting role.

In the field of transaction processing, the role of financial staff has
been widened up because of automated financial transactions. Now financial
executives are not just processing and balancing transactions but they are
focusing on decistonmaking processes. '

International organizations are facilitating their customers by providing
financial information and facility to update both finance and non-finance
functions from any place around the world. It resulted in the department of
decision support in the organization.

Finance professionals are held responsible for supplying suitable analytical
tools and methods to decision makers.

(i) Business Processes : With the evolution of business processes, queries
regarding business are becoming more complicated. In order to solve, it requires
analytics with high level of data integration and organizational collaboration. In
the last few decades, organizations are replacing function based legacy systems
with new methods like ERP, BRP etc., in order to get accurate and consistent
financial and nonfinancial information.

In 1990°s organizations were applying some modern systems like supply - '
chain management, Customer Relationship Management (CRM) and many
others to encourage their transactions. Overall organizations were building
strong relations with customers.

(i) Technology : ‘With the developments in technology, ERP, internet,
data warehousing have also improved. Internet helps in increasing the sources of
acquiring financial data, whereas ERP vendors dre building their own financial
analytics which helps In evaluating the performance, planning and estimating,
management and statutory reporting and financial consolidation.

Till now, data warehousing solutions used to emphasize on developing
elements of analytical infrastructure such as data stores, data marts and reporting
applications but in future these data ware housings provide advances analytical
abilities to data stores.

(iii) Integrated Analytics : To survive in this competitive environment,
organizations must have advanced level of integrated financial analytics.
[ntegrated financial analytics are useful for organizations to evaluate, combine
and share information inside and outside the organization.

Hence, with the progress in role of finance function, the financial analytics
are used in organizations effectively.

Self Assesment Material |5



Financial Management 1.2.5 Functions of Finance Manager in Modern Age

Finance function is one of the major patts of business organization,
which involves the permanent, and continuous process of the business concern.
Finance is one of the interrelated functions which deal with personal function,

marketing function, production function and research and development activities
of the business concern. At present, every business concern concentrates more

Notes on the field of finance because, it is a very emerging part which reflects the

activities may be called finance m'anager.

. requirements in future.

it will be available. It is also highly critical in nature.

capital.

position of the concern.

organization.

three stages :

16  Self Assesment Material

entire operational and profit ability position of the concern. Deciding the proper
financial function is the essential and ultimate goal of the business organization.

Finance manager is one of the important role players in the field of finance
function. He must have entire knowledge in the area of accounting, finance,
economics and management. His position is highly critical- and-analytical to
solve various problems related to finance. A person who deals finance related

Finance manager performs the following major functions :

1. Forecasting Financial Requirements : [t is the primary function of
the Finance Manager. He is responsible to estimate the financial requirement
of the business concern. He should estimate, how much finances required to
acquire fixcd assets and forecast the amount needed to meet the working capital

2.Acquiring Necessary Capital : After deciding the financial requirement,
. the finance manager should concentrate how the finance is mobilized and where

3. Investment Decision : The finance manager must carefully select best
investment alternatives and consider the reasonable and stable return from the
investment. He must be well versed in the field of capital budgeting techniques
to determine the effective utilization of investment. The finance manager must
concentrate to principles of safety, liquidity and profitability while investing

4, Cash Management : Present days cash management plays a major
role in the area of finance because proper cash management is not only essential
for effective utilization of cash but it also helps to meet the short-term liquidity.

5. Interrelation with Other Departments : Finance manager deals with
various functional departments such as marketing, production, personel, system,
research, development, etc. Finance manager should have sound knowledge
not only in finance related area but also well versed in other areas. He must
maintain a good relationship with all the functional departments of the business

Evolution of Finance Function : Financial management came into
existence as a separate field of study from finance function in the early stages
- of 20th century. Thé evolution of financial management can be separated into



1. Traditional stage (Fmance up to 1940) The traditional stage of
financial management continued till four decades. Some of the important
characteristics of this stage are :

(i) In this stage, financial management mainly focuses on specific events
like formation expansion, merger and liquidation of the firm.

(ii) The techniques and methods used in financial management are mainly
illustrated and in an organized manner.

(iif) The essence of financial management was based on principles and
policies used in capital market, equipments of financing and lawful
matters of financial events. .

(iv) Financial management was observed mainly from the prospectlve of
investment bankers, lenders and others.

2. Transactional stage (After 1940) : The transactional stage started in
the beginning years of 1940°s and continued till the beginning of 1950’s. The
features of this stage were similar to the traditional stage. But this stage mainly
focused on the routine problems of financial managers in the field of funds
.analysis, planning and control. In this stage, the essence of financial management
was transferred to working capital management.

3. Modern stage (After 1950) : The modern stage started in the middle
of 1950’s and observed tremendous change in the development of financial
management with the ideas from economic theory and implementation of
quantitative methods of analysis. Some unique characteristics of modern stage
are : ' ' : )

(1) The main focus of financial management was on proper utilization of

funds so that wealth of current share holders can be maximized.

(ii) The techniques and methods used in modem stage of financial
management were analytical and quantitative. Since the starting of
modern stage of financial management many important developments
took place. Some of them are in the fields of capital. budgeting,
valuation models, dividend pohcy, option pricing theory, behavioral
finance etc.

Supplementary noteworthy Aspects related to Financial Management

Modern financial managément has come a long way from the traditional
corporate finance. The finance manager is working in a challenging environment,
which changes continuously. As the economy is opening up and global resources
are being tapped, the opportunities available to finance manager have no limits.
At the same time one must understand the risk in the decisions. Financial
management is passing through an era of experimentation and excitement, as
a large part of the finance activities carried out today were not heard of a few
years ago.

A few instances are enumerated below :

1. Interest rates have been deregulated. Further, interest rates are
fluctuating, and minimum cost of capital necessitates anticipating
interest rate movements.

- ' _ Self Assesment Material
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2. The rupee has become freely convertible in current account.

3. Optiihum debt equity mix is possible. Firms have to take advantage
of the financial leverage to increase the shareholders wealth:
However, financial leverage entails financial risk. Hence a correct
trade off between risk and improved rate of return to sharcholders is a
challenging task. '

4. With free pricing of issues, the optimum price of new issue is a
challenging task, as overpricing results in under subscription and loss
of investor confidence, whereas underpricing leads to-unwarranted
increase in a number of shares and also reduction of earnings per share.
5. Maintaining share prices is crucial. In the liberalized scenario, the
capital markets aré the important avenue of funds for business. The
dividend and bonus policies framed have a direct bearing on the share
prices.

6. Ensuring management control is vital, especially in the light of
foreign participation in equity (which is backed by huge resources)
making the firm an easy takeover target. Existing managements may
lose control in the eventuality of being unable to take up the share
entitlements. Financial strategies to prevent this are vital to the present
management. . l

Methods and Tools of Financial Managemenf

1. In the area of financing, funds are procured from long-term sources as '
well as short-term sources. Long-term funds may be made available by owners,
i.e., shareholders, lenders through issue of debentures/bonds, from financial
institutions, banks and public at large. Short-term funds may be procured
from commercial banks, suppliers of goods, public deposits etc. The finance
manager has to decide on optimum capital structure with a view to maximize
shareholder’s wealth. Financial leverage or trading on equity is an important
Notes method by which return to shareholders can be increased.

2. For qvalmating capital expenditure (investment) decisions, a finance
g p [ 3
manager uses various methods such as average rate of return, payback, internal -

rate of return, net present value and profitability index.

3. In'the area of working capital management, thiere are various methods
for efficient utilization of current resources at the disposal of the firm, thus -
increasing profitability. The centralized method of cash ‘management is
considered a better method of managing liquid resources of the firm.

4. In the area of divjdend decision, a firm is faced with the problem of
declaring dividend or postponing dividend declaration, a problem of internal
financing. There are tools to tackle such situation. . .

5. For the evaluation of a firm’s performance, there are different methods.
Example : Ratio analysis is a popular.teclmique to evaluate different

* aspects of a firm.



6. The main concern of the finance manager is to provide adequate funds
from the best possible source, at the right time and the minimum cost and to
ensure that the funds so acquired are put to best possible use through various
. methods/techniques are used to determine that funds have been procured from
the best possible available services and the funds have been used in the best
* possible way. Funds flow and cash flow statements and projected financial
statements help a lot in this regard.

Forms of Business Organization : The three most common forms of
business organization are sole proprietorship, partnership and the company.
Other specialized forms of business organizations also exist. Sole proprietorship
is the most in terms of totel recelpts and in net profits the corporate form of
business dominates.

Sole Proprietorship : A sole proprietorship is a business owned by one
person who runs for his own profit. Majority of the business firms are sole
proprictorships. The typical sole proprietorship is a small business.

Example.: bakeshop, personal trainer or plumber. The majority of sole
proprietorship are found in the wholesale, retail, service and construction
industries.

Typically, the proprietor along with a few employees runs the business.
He raises capital from personal resources or by borrowing and is responsible
for all business decisions. The sole proprietor has unlimited liability, towards
creditors not restricted to the amount originally invested. The key strengths and
weaknesses of sole proprietorship are given in Table 1.1 below.

Partnership : A partnership firm is a business run by two or more persons
for profit. Partnership accounts for the next majority of business and they are
typically larger than sole proprietorship. Finance, legal and real estate firms
often have large number of partners.

Most partnerships are established by a written contract known as ‘Deed of
Partnership’. In partnership, all partners have unlimited liability for all the debts
of the partnership. The strengths and weaknesses or partnerships are summarized
in Table below.

Company Form : A company form of business is a legal entity, separa'téd
from the owners, with perpetual succession. Just like an individual, the company
can sue and be sued, make and be party to contracts and acquire property in
its own name. The company form of organization is the dominant form of
business organization in terms of receipts and profits. Although, corporations
are involved in all types of business, manufacturing corporation account for the
largest portion of corporate business receipts and net profits.

The key strengths and weaknesses of corporate form are summarized in
Table below. The owners of the company are its shareholders, whose ownership
is evidenced by either'common shares or preference shares. Shareholders get
a return by receiving dividends i.e., periodic distribution of earnings or gains
through increase in share price. The owner’s liability is limited to the amount
nid on their shares. Shareholder elects the Board of Directors through vote.
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7

The Board of Directors has the ultimate authority in running the organization

including 1naking the general policy.

The President or Chief Executive Office (CEQ) is resp0n51ble formanaging
day-to-day operations and carrying out the policies established by the Board.

The CEO is required to report periodically to the firm’s board of directors.

The corporate form of business is subject to strict control by Regulatory
-Agencies including Companies Act, 1956, SEBI, etc.

Table : Strengths and Weaknesses of the Common Forms of Business

Ease of dissolution

Owner haé unlimited

liability towards debt.

of the firm

Owners have unlimited
liability and may have
to cover debts of other
partners.

Organizations )
" | Sole Preprietorship Partnership Company
Strength Owners receive all|Can raise more [ Owner's . liability fs
- profits and incur all|funds than  sole|limited to the extent]|
losses. proprietorship. paid on their shares.
Low organizational | Borrowing powers | Can achieve large size
costs enhanced by more |via sale of shares. -
OWHELS.
Income is. included | More available | Ownership (share) is
and taxed on owners | manpower and | readily transferable.
personal tax retum, | manageriat skill. S
Independence Income indcluded and | Long life of the firm.
’ mixed on individual )
) partnef's tax return, _
Secrecy : Can have professi;mal

managers.

Has better access to
financing.
Recieves
advantage.

some

Taxes generally higher,
because
income is taxed and
dividends paid to
owners are also axed
(the ‘latter has been
exempted at the hands
of the shareholders in
India.)

tax

corporate’| .

Weaknesses

| Difficult  to

Limited fund raising

‘power limjted growth

.| Proprietor must . be

jack-of-all trades.

give
employees  long-run
career oppurtunities.

Partnership is dissolved
when partner dies.
Difficult o liquidate or
transfer partnership.

More
organize than other
forms of business.
Subject to  greater
control by regulating
authorities. ’

Lacks secrecy since
the shareholders must

receive . . financial
reports _at. periodic
intervals.

expensive to|




1.2.6 Time Value of Money ;

This unit is concerned with interest rates and their effects on the value
of money. Interest rates have widespread influence over decisions made by
businesses and by us in personal lives. Corporations pay lakhs of rupees in
interest each year for the use of money they have borrowed. We earn money on
sums we have invested in savings accounts, certificate of deposit, and money
market funds. We also pay for the use of money that we have borrowed for
school loans, mortgages, or credit card purchases. We will first examine the
nature of interest and its computation. Then, we will discuss several investment
solutions and computations related to each.

Future Value of Single Amount : Money available at present is more
valuable than money value in future. The compensation for waiting is the time
value of money is called interest. Interest is a fee that is paid for having the use
of money.

Example : Interest on mortgages for having the use of bank’s money.

Similarly, the bank pays us interest on money invested in savings accounts
or certificates of deposit because it has temporary access to our money. The
amount of money that is lent or invested is called principal. Interest is usually
paid in proportion and the period of time over which the money is used. The
interest rate is typically stated as a percentage of the principal per period of time,

Example : 18 per cent per year or 1.5 per cent per month. Interest that is
paid solely on the amount of the principal is called simple interest.

Simple interest is usually associated with loans or investments that are
short-term in nature. The computation of simple interest is based on the following
formula : Simple interest = principal x interest rate per time period x number of
time period. :

Example : A person lends 10,000 to a corporation by purchasing a bond
from the corporation. Simple interest is computed quarterly at the rate of 3
per cent per quarter, and a cheque for the interest is mailed each quarter to all
bondholders. The bonds expire at the end of 5 years and the final cheque includes
the original principal plus interest earned during the last quarter. Compute the
interest earned each quarter and the total interest which will be earned over the
5-year life of the bonds.

Solution: In this problem, principal = 10,000, interest = 3 per cent per
quarter and the period of loan is 5 years. Since the time period for interest is
a quarter of a year, we must consider 5 years as 20 quarters. And since we
are interested in the amount of interest earned over one quarter, the period is 1
quarter. Therefore, quarterly interest equals 10,000 = 0.03 x 1 =300

To compute total interest over the 5-year period, we multiply the per-
quarter interest of 300 by the number of quarters 20, to obtain

Total interest = 300 x 20 = 6,000.
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Financial Management Compound Interest : Compound Interest occurs when interest earned
during the previous period itself eamns interest in the next and subsequent
periods. IT 1000 is placed into savings account paying 6% interest per year,
interest accumulates as follows: ‘

Principal invested in the first year ) ¥ 1000.00
Notes Interest for first year (Z 1000x0.06x1) | -60.00
Amount avilable at end of first year : - 1060.00
Interest for second year (X 1060x0.06x1) 63.60
Amount available at end of second year Z1123.60

The interest earned in the second year is greater than 60 because it is
garned on the principal plus the first year’s interest. If the savings account pays
6% interest compounded quarterly, 1.5% interest is added to the account each
quarter, as follows: ‘ '

Principale invested in the first year 100_6.00
Interest for first quarter (X 1000x0.06x1x1/4) 15.00
Amount available at end of first quarter 1015.00
.Interest for second quarter X 1015x0.06x1x1/4) 15.23 -
Amount available at end of second quarter ‘ <1030.23
Interest for third quarter X 1030.23x0.06x1x1/4) 15.45
Amount available at end of third quarter - 1045.68

Interest for fourth quarter (1045.68x0.06x1x1/4) . 15.69

- Amuont available at end of first year 1061.37

With quarterly compounding , the initial ivestement of %1000 edrned
¥1.37 more interest in the first year than with annual compounding, Compound
interest is defined with the following terms: :

P = Principal sum earns
I = interest rate per period ‘

n = number of period during which coxﬁpounding takes place
—a period can be any length in time

Future Value of 1

A sum of money invested today at compound interest accumulates to a -
larger sum called the amount or future value, The future value of 1000 invested
at 6% compounded annually for 2 years is 1123.60. The future value includes
the original principal and the accumulated interest.

Notes : The future value varies with the interest rate, the compoundmg
frequencv and the number of periods.

If the future value of 1 principal investment is known, we can use it to
calculate the future value of any amount invested. For example, at 8% interest
per period, 1 accurmulates as follows : '
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Future value of T1 at 8% for | period = T1.00000 x 1.08 =1.08000
Future value of T1 at 8% for 2 periods = I1.08000 x 1.08 =31.16640
Future value of T1 at 8% for 3 periods = ¥1.16640 x 1.08 =31.2597!

The abové can be diagrammed as follows : -

Interest is added to principal at the end of each period
Interest is added to principal at the end of each period

\ ‘ \“\r \\% ’ \4 . \,}1 |

A
p i i 2 03 N b i o {
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Time Periods _
The end of each period is designated by a grey cylinder like figure. The
arrows pointing to the end of each period indicate that payments are made into the
investment. The general formula for the future value of X1, with n representing
the number of compounding period is
fv=(>1+1n
Using this formula, future values can be calculated for any interest rate

and any number of time periods. To obtain the future value of any principal
other than 1, we multiply the principal by the factor for the future value of 1.

fv=(1+1)m
or fv=pf
whete fis the factor in the future value of ], with interest rate 1 and number
of periods n. .
Exalhple: XYZ Company invests 40,00,000 in certificates of deposit that
earn 16% interest per year, corapounded semi-annually. What will be the future
value of this investment at the end of 5 years when the company plans to use it
to build a new plant? .
Solution: Compounding is semi-annual and there are 5 years, so the
number of half-year periods is 10. The semi-annual interest rate is half of the
16% annual rate or 8%. With 1= 8% and n = 10, the factor in the table is 2.15892,
Multiplying this factor by the principal investment, we get
fv=Pxf(n=10,1i=28%)
=¥ 40,00,000 x 2.15892
— 86,35,680
Present Value of Single Amount

If 1 can be invested at 8% today to become 1.08 in the future, then 1 is the
present value of the future amount of 1.08. The present value of future receipts
of money is important in business decision-making. It is necessary to decide how
much future receipts are worth today in order to determine whether an investment
should be made or how much should be invested. Finding the present value of
future receipts involves discounting the future value to the present. Discounting
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is the opposite of compounding. It involves finding the present value of some
future amount of money that is assumed to include interest accumulations.

Present Value of 1 : Knowmg the present value of 1 is useful because

it enables us o find the present value of any future payment. Assuming 8%
interest per period, a table of present values of 1 can be constructed as follows :

Present value of ¥1 discounted for 1 period at 8% ‘
| =%1.0/1.08 =0.92593

Present value of ¥1 discounted for 2 period at 8% '
=30.92593/1.08 =%0.85734

Presént value of 1 discounted for 3 period at 8%
=%0.85734-1.08 = 0. 79383

he general formula for the present value of lis

pv=1/(1+in . .
The present value on the tables can be constructed from this formula

Caution To find out the present value of any future amount the appropriate
factor from the table is multiplied by the amount.

Example: Alpha company can invest at 16 per cent compounded
annually. Beta company can invest at 16 per cent compounded setni-annually.
Each company will need 2,00,000 four years from now. How much must each
invest today?

Solution: With annual compounding n=4- and 1 =16 per cent. With semi-
annual compounding n=8 and i=8 per cent. Using the above formula we find the
present.value

_=1/(1.16) 4=0.55229 x 2,00,000 = 110,458
For Beta Company present value = 2,00,000 x 1/(1.08)4
’ =200,000 x 0.54027 = 108,054

Beta company needs to invest less than Alpha Company because its
investment grows faster due to more frequent compounding

Present and Future Value of Annuities : An annuity is a series of equal
payments made at equal time intervals, with compounding or discounting taking
place at the timie of each payment. Each annuity payment is called a rent. There
are several types of annuities, out of which in an ordinary annuity each rent is

.paid or received at the end of éach period.

Future Value of Annuity of 1 : If you open a savings account that
cofnpounds interest each month, and at the end of each month you deposit 100
in the savings account, your deposits are the’ rents of an annuity. After 1 year,
you will have 12 deposits of 100 each, and a total of 1200, but the account will
have more than 1200 in it because each deposit catns interest. If the interest rate
is 6 per cent a year, compounded monthly, your balance is 1233.56. The future -
value: of an aﬁnuity or amount of annuity is the sum accumulated in the future
from all the rents paid and the interest earned by the rents. The abbreviation FV

]



is used for the future value of an annuity to differentiate it from the lower case Financial Management
fv used for the future value of 1.

To obtain a table of future values of annuities, we assume payments of
1 each period made into a fund that earns 8 per cent interest compounded each
period. The following diagram illustrates an annuity of four payments of 1, each
paid at the end of each period, with interest of 8 per cent compounded each

period. Notes

8% interest per period
,f 1 s Re 1 Rel Rel
o J 2 3 4 v
Time Periods
Notice that there are four rents and four periods, each rent is paid at the
end of each period. At the end of the first period, 1 is deposited and earns interest
for three periods. The next rent earns interest for two periods, and so on. The

amount at the end of the fourth period can be determined by calculating the
future value of each individual 1 deposit as follows -

Future value of ¥1 at 8% for 3 periods = ¥1.25971
Future value of 1 at 8% for 2 period = ¥1.16640
Future value of ¥1 at 8% for 1 period = ¥1.08000

The fourth rent of ¥1 earns no interest = ¥1.0000

Total for 4 rents = T4.50611

The formula for the future value of an annuity of 1 can be used to produce
tables for a variety of periods and interest rates

_ (1) -1
i

Fv

Example : In the beginning of 2006, the directors of Molloy Corporation -
decided that plant facilities will have to be expanded in a few years. The company
plans to invest: 50,000 every year, starting on June 30, 2006, into a trust fund
that earns 11 per cent interest compounded annually. How much money will be
in the fund on June 30, 2010, after the last deposit has been made?

Solution : The first deposit is made at the end of the first 1-year period,
and there is a total of 5 periods. The last deposit, made on June 30, 2010 earns
no interest. The investment is an ordinary annuity with n =5 and i =11 per cent.
From Table Future Value of Annuity 1 we find that the amount of an ordinary
annuity of 1 is 6.22780.

Fv=Rentx f(n=15,i=11%)
=%50,000 x 6.22780 =¥ 311,390

If the company needs a total of 3,00,000 on June 30, 2010, how much
would it have to deposit Notes every year? Here we have to solve for the rent,
given the future value, as follows :
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Fv Rent x f(n=35,1=11%)
. $3,00,000 Rent x 6.22780
Rent = ¥ 3,00,000/6.22780 = 348,171.10

The company has to deposit 48,171 each time in order to accumulate the
necessary 3,00,0000 by June 30, 2010,

Present Value of Annuity of 1 : The present value of an annuity is the
sum that must be invested today at compound interest in order to obtain periodic
rents over some future time. '

n

n

Notice that we use thé abbreviation PV for the present value of an annuity,
as differentiated from the lower case pv for the present value of 1. By using the
present value of 1, we can Obtain a table for the present value of an ordinary

_annuity of 1. The present value of an ordinary annuity of 1 can be illustrated as

follows : ) » :
. - : Interest ] .
' Red ' Re.l Re.l Re.l
P 1 1 r 2 A 4 n
. : Time Pertods

With each rent available at the end of each period, when compounding
takes place, the number of rents is the same as the number of periods. By
discounting each futire event to the present, we find the present value of the
entire annuity. - '

Present value of ¥1 discounted for 1 period at 8% = 0.92593

Present value of Z1 discounted for 2 period at 8% = 0.85734

Present value of 1 discounted for 3 period at 8% = 0.79383

Present value of 1 discounted for 4 period at 8% = 0.73503

Present value of annuity of 4 rents at 8% = I 3.31213

" The first rent is worth more than others because it is received earlier. Table
on present value of annuities may be used to solve problems in this regard. The
formula used to construct the table is :

1
1- —
(1+1)
i

Pv=

Example :-Mr. F, the owner of F Corporation is retiring and wants to
use the money from the sale of his company to establish a retirement plan for
himself, The plan is to provide an income of 5,00,000 per year for the rest of his
life. An insurance company calculates that his life expectancy is 32 more years
and offers an annuity that yields 9 per cent compounded annually. How much
the insurance company wants now in exchzingc for the future annuity payments?

Solution : The investment today is the present value of an annuity of
5,00,000 per year, with n =32 and i =9 per cent compounded annually. From the



cumulative present value table we find the factor 10.40624 which is the present Financial Management
value if the rents were 1. '

PV =Rent x f (n =32, i =9%)
=5,00,000 = 10.40624 = 52,03,120

Perpetuities : An annuity that goes on for ever is called a perpetuity. The
present value of a perpetuity of C amount is given by the simple formula: C/i
- where 1 is the rate of interest. :

Nlotes

This is because as the length of time for which the annuity is received
increases, the annuity discount factor increases but as length gets very long, this
increase in the annuity factor slows down.

Example : Mr. X wishes to find out the present value of investments
which yield 500 in perpetuity, discounted at 5%. The appropriate factor can
be calculated by dividing 1 by 0.05. The resulting factor is 20. This is to be
muitiplied by the annual cash inflow of 500 to get the present value of the
perpetuity i.e., 10,000.

Managerial Problems : Many business problems are solved by use of
compound interest and present valu¢ tables. For example, B Corporation is
investigating two possible investments. Project A is the purchase of a mine for
20,00,000 which will give an expected income from sale of ore of 480,000 per
year for 10 years, after which the property will be sold at an estimated price
of 600,000, Project B is the purchase of an office building that is leased for 15
years. The lease pr{)vides annual receipts of 4,00,000 at the end of the each of the
next 4 years, and annual receipts of 4,50,000, for the remaining life of the lease.
The purchase price is 20,00,000. B Corporation requires a 20 per cent return on
its investments. Which investment is preferable?

Solution : To evaluate Project A we need to find the present value of the
future income stream of 4,80,000 per year for 10 years plus the present value of
the future sales price of 6,00,000, both discounted to the present at the company’s
required rate of return of 20 per cent. :

PV of annuity 0f¥4,80,000 (n= 10, i = 20%) = 480,000 x 4.19247

%20,12,386
PV 0f%6,00,000 at the end of 10 years = 600,000 x 0.16151 96,906
Total present value of Project A cash inflows 21,09,292

The problem can be broken down into two separate annuities, one with
receipts of ¥ 4,50,000 per year for 15 years and the other with payments of
¥ 50,000 for 4 years. The present value of the two annuties can be found by
computing the present value of ¥ 4,50,000 for 15 years at 20 per cent minus an
annuity of ¥ 50,000 for 4 years at 20 per cent.

PV of annuity of 4,50,000 (n =15, 1= 20 per cent) = 450,000 x 4.67547
: | 21,03,961

PV of annuity 0f 50,000 (n = 4, i = 20 per cent) = 50,000 x 2.58873
' (1,29,437)
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Total present value of project B cash inflows 19,74,524
By-discounting each project at the company's required rate of return, we -

- find the project A cash inflows have a present value 0f ¥12,09,292 and Project B

Notes

Self Assesment Material

cash inflows have a present value of ¥19,74,524. Since the asking price of each
project is ¥20,00,000, project B should not be accepted. The value of project A is
greater than the asking price, therefore the company should accquire Project A.

Calculation of the Compound Growth Rate

Compound growth rate can be calculated with the following formula :
gr = Vo(l +rpr=V"

Where, gr = Growth rate in percentage.

Vo = Variable for which the growth rate is needed (i.e., sales,
revenue, dividend at the end fo year '0").
V" = variable value (amount) at the end of year ',
(14r)* = Growth rate. .

Illustration.: From the following dividend data of a company, calculate
compound rate of growth for period (1998-2003). '

Year - 1998 | 1999 | 2000 | 2001 | 2002 2003
Dividend per share (3) 21 22 25 26: 28 31
Solution :

21 (1+rP¥=31
(1+1)°=31/21.= 1.476
Notes : See the compound value one rupee Table for 5 years (total years —

one year) till you find the closest value to the compound factor, after finding the
closest value, see first above it'to get the growth rate. -

Determiine the rate of growth of the following 'stream of d1v1dends a
persons has_rec erved from a company : ' '

Year Dividend (per share) (Rs)
o1 2.50
2 2.60
3 ‘ 2.74
4 . 2.88
5 . 3.04

Doublmg Period : Doubling period is the time requlred to double the
amount invested at a given rate of interest. For example, if you deposit 10,000
at 6 per cent interest, and it takes 12 years to double the amount. (see compound
value for one rupee table at'6 per cent till you find the closest value to 2).

Do‘ub'li'ng period can be computed by adopting two rules, namely :



1. Rule of 72 : To get doubling period 72 is divided by interest rate
Doubling period (Dp) = 72 +1
Where, ' I = Interest rate

Dp = Doubling period in years
Examples : If you deposit T500 today at 10 per cent rate of interest, in
how many years will this amount double?
Solution : Dp =72+ 1 =72 + 10 = 7.2 years (approx).

2. Rule of 69 : Rule of 72 may not give the exact doubling period, but
rule of 69 gives a more accurate doubling period. The formula to calculate the
doubling period is :

Dp = 0.35 + 69/1 ;
Example : Take the above problem as it is and calculate doubling period.
Solution : Dp = 0.35+69/10 = 7.25 years.
Effective Rate of Interest in Case of Doubling Period

Sometimes investors may have doubts as to what is the effective interest
rate appicable, if a financial institute pays double amount at the end of a given
number of years.

Effective rate of interest can be defined by using the following formula.
(a) In case of rule of 72
ERI = 72 per cent Doubling period (Dp)
Where, ERI = Effective rate on interest.
Dp = Doubling period.
Example : A financial institute has come with an offer to the public, where
‘the institute pays double the amount ivested in the institute by the end of 8 years.

Mr. A, who is interested to make a deposit, wants to know the affective rate of
interest that will be given by the institute. Calculate.

Solution : ERI = 72+ Dp=72 + 8 years =9 per cent
(b) In case of rule of 69
ERI =_£9~ +0.35
Dr
Example : Take the above example :
ERI= @ +0.35
8years

= 8.98 percent or 9 per cent.

1.2.7 Concept of Risk and Return

Risk Return Trade-Off : The Risk-Return Trade-Off is an essential
concept in finance theory. Risk implies the changes in expected return like sales,
profits or cash flow and it also includes probability that problem.
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Risk analysis is a procedure of calculating and examining the risk which is
related to financial and investment decision of the company. Finance managers
must focus on ¢xpected rate of return by comparing the level of risks involved
in investment decision. When it is expected that rate of return will be high then
it involves high level of risk and vice versa, '

INVESTMENT DECISIONS
- {APITAL BUDGETING . ;
WORKING CAPITAL MANAGEMENT RISK \

. MARKET
* FINANCING DECISIONS . VALUE OF
-CAPITAL STRUCUTURE RETURN / THE FIRM

DIVIDEND DECISIONS
-DIVIDEND POLICY

(RISK-RETURN
TRADE OFF}
The decisions which involve risk-return trade off are explained below :
1. Capital Budgeting Decisions : Capital budgeting decision is important,
as it involves proper allocation of funds. These decisions are made considerably
for long period of time in order to get benefits in future. While taking capital
budgeting decision, finance manager needs to evaluate the cost of capital and
risk involved in it: Finance manager must have complete knowledge about the
techniques used for evaluating such as Net Present Value (NPV), IRR, discounted
cash flow, etc. I'inance manager must have the capability of combining risk with
returns in order to evaluate the potential of investment appropriately. .

2. Capital Structure Decisions : Capital structure decisions play |

" an important role in designing the capital structure which is suitable for the

company. It is the duty of finance manager to develop an optimum capital
structure whick invalves less amount of cost of capital, less amount of risk but
which can generate huge amount of retums. While developing capital structure,
finance managers must also consider the financial and operating leverages of
the firm. ' ‘

3. Dividend Decisions : Dividend decision is also important for
organization to design the dividend policy. Dividend policy involves the amount
of profits to paid as dividend to shareholders or reinvested in the organizations.
Shareholders ¢mphasize on getting higher amount of dividend, whereas

" management off company tries to maintain profits to face uncertainties in future.

The dividend policy of the firm mainly depends of profitability.

4. Working Capital Decisions : Working capital management is an
addition of fixed capital investment. Working capital management is an important
element of every organization, as it helps in continuing the business processes.
Decisions related to working capitﬁl are known as working capital decisions.
The essentiél ¢lements of working capital are cash, ‘accounts reg:e'ivable and
inventory. Each element of working capita] involves some kind of risk in it.
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Hence, it is clear that each every decision related to finance involves risk-
return trade-off. So, it is the responsibility of finance managers to consider both

risk and return, while making these decisions.

Risk and Return characterization : Some risks directly affect both
finance managers and the shareholders whereas some risks are from specific and

some are shareholders specific. These are given below :

Table: Specific Risks

Financial Management

Notes

Firm Specific Risk

Business Risk

The chance that the firm will be able to cover its operating

costs. Level is drawn by the firms revenue stability and the

structure of its operating cost (fixed vs. variable).

Financial Risk

The chance that the firm is available to-cover its financial
obligations. Level is drawn by the predictability of the firm's
operating cash flows and its fixed cost financial obligations
like interest on debt/bound.

Shareholder Specific Risk

Interest Rate
Risk

The chance that changes in interest rate will adversely affect
the value of an investment. Most investment lose value when
the interest rate rise and increase in value when it falls.

Liquidity Risk

The chance that an investment can be converted into money
at a reasonable price Liquidity is significantly affected by the
size and departments of the markets in which an investment
is normally traded.

Market Risk

The chance that the value of an investment will decline
beacause of market factors that are independent of investment
(such as economic , political and social events). The more
the value of the given investment responds to market
uncertainties, the greater its risk and the less it refunds, the
smaller the risk. '

Table : Firm and Shareholders Risk

Event Risk

The chance that a totally unexpected event will have a
significant effect on the value of the firm or a specific
instrument. These events, such as government's withdrawl] of
a popular prescription along with affect only a small group of
firms or investment. ' -

Exchange Rate
Risk

This is future cash flow getting affected by fluctuation in
the currency exchange rate. The greater the chance of an
unexpacted exchange rate ﬂuétu?tion the greater the risk of
cash flow and therefore the lower the value of the firm or
investment.
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Purchasing, The chance that changing price levels due to inflation or
Power Risk * | defiation in the economy, will adversely affect the firms
or investments' cash flows and values. Typically, firms or
investments with cash flows that moves with general price
levels have a low purchasing power risk and those with cash

.o . flows that do not make with general price levels have high
Notes - ’ purchasing power risk. ‘

Tax Risk The chances that with adverse change in tax laws firm and
investment values change adversely are considered more
risky. ' h

Return Defined : If we are going to assess risk on the basis of variability
of return, we need to be certain what return is and how to measure it. The return
is the total gain or loss experienced on an investment over a given period of time.

1t is measured as cash distributions (either dividend or interest) during the period
plus the chiinge in value expressed as a percentage of value of the investment at -
the beginning of the period. For Example, suppose one buys a security for 100
and receives 10 in cash and is worth 110 one year'later. The return would be (10
+10)/ 100 = 20 per cent. Thus, feturn accrues from two resources, income plus
price appreciation (or loss in price). The expression for calculating the rate of
return earhed on any asset over period t, kt can be defined as :
_C +P -F,

! P

t-1

K

Where, K = eictual', expected or required rate of retum"during period t

- C= Cash flow received from the investment during time period
t—1tot |

P = Price (value) of assest at time t

P,_, = Price (value) of assest at time t— 1

'Exainples : X, a high traffic video arcade wants to determine the return on
its two video machinés — C and D. C was purchased 1 year back for ¥200,000
and currently has a market value of ¥215,000. During the year, it generated
Z8000 cash receipts. D was purchased 4 year ago, its value in the year declined
from 120,000 to T118,000, During the year, it generated 17,000 cash receipts.
The annual rate of return of C and D will.be as follows :

_ 8000+ 215000 - 200,000 _ 2300

ForC = =11.5%
200,000 200,000

ForD:17000—!-.118000—120,000=. 150090 —12 5%
120,000 ) 12_0,000 )

It may be noted that though market value of D declined during the year, its
cash flow enabled it to earn higher rate of return than C during the same period .

Rislk Preferences : Perception of risk varies among ‘fnanagers_ and
firms. The three basic risk preference behaviour is identified — risk averse, risk
indifferent.and risk seeking. '
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1. For the risk indifferent manager, the expected return does not change Financial Management
as risk increases from one level to another. In essence, no change i in
return is expected for the increase in risk.

2. For the risk average manager, the expected return increases for
an increase in risk. These managers shy away from risk and hence

expectations of return go up to compensate for taking greater risk. Not
. . . . otes
3. For the risk-seeking managers, the expected return decreases with

increase in risk. Because they enjoy risk, these managers are willing to
give up some return to assume more risk, However, such behaviour is
not likely to benefit the firm.

Risk Measurement : The concept of risk can be developed by considering
a single asset in isolation. We can see the expected return behaviour to assess
risk and statistics can be used to measure it. Sensitivity analysis and probability
distribution can be used to assess the general level of risk associated with a
single asset.

Risk Assessment : Sensitivity Analysis or Scenario Analysis uses several
possible return estimates to ascertain the extent of variability among outcomes.
One common method is to have pessimistic (worst), most likely (expected) and
optimistic. (best) estimates of the return associated with a given asset. In this
case, the assets’ risk can be measured by the range of returns. The range is found
by subtracting the pessimistic outcome from the optimistic outcome. The greater
the range, the more variability or risk, the asset is said to have.

Example : N Co. wants to choose the better of two investments A and B.
Each require an initial outlay of 100,000 and each has a most likely annual rate
of return of 15%. Management has made pessimistic and optimistic estimates of
returns associated with each as follows :

Asset A Asset B
Intial investment 100,000 100,000
Annual rate of return _
Pessimistic . 13% 7% '
Most likely 15% 15%
Optimistic 17% 23%

Asset A appears to be less risky than asset B, its range of (17% — 13%) 4%
is less than the range of 16% (23% — 7%) for asset B. The risk averse decision
maker would prefer Asset A over Asset B. Since A offers the same most likely
return as B ( 15%) with lower risk (smaller range).

Although the use of sensitivity analysis and range is rather simple, it
doesn't give the decision-maker a feel for variability of returns that can be used
to estimate the risk involved.

Probability Distribution

Probability distribution provides a more quantitative insight into an assets
risk. The probability of a given charge is its chance of occurring.
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Financial Management Notes : An outcome with pfobability of 80% occurrence is expected 8
out of 10 times. An outcome with probability of 100% is certain to happen.
Outcomes with probability of zero will never occur.

A probability distribution is a model that relates probabilitics to the
associated outcomes. The simplest type of probability distribution is the bar
chart, which only shows a limited number of outcomes. The bar charts for N
Notes company Asset A and Asset B are shown in Figure 1. Although both assets
have the same must likely returns, the range of return is much greater or more
dispersed for Asset B than for Asset A — 16 per cent versus 4 per cent. .

Possible Outcomes and Associated Probabilities

8 &8
3

Probatiily of Ceowrences
Y
(=
T
Probatzty o1 Ocourences
5 8 8
1 T

5

Elug
e
1c

b3
0
T

o
o
S t

5 9 2 7 T 17 21 28
Retumn % Retumn %

If we know all the possible outcomes and associated probabilities we can
develop a continuous probability distribution. This type of distribution can be
presented as a bar chart for a very large number of outcomes.

Continuous Probability Distribution for Asset A and Asset B

Probapilly Densty

T 2 .n 1 t5 17 1% 21 23 25
Retum %

The figure presents continuous probability distribution for asset A and
Asset B. Note that although assets A and B have the most likely return (15 per
cent), the distribution of returns for assets B has much greater dlspensmn than
that for Asset A. Clearly asset B is more risky than Asset A,

Risk Measurement Quantitatively : The risk of asset in addition to
range can be measured quantitatively by using statistical methods the standard
deviation and the co-efficient of variation.

Standard Deviation : The most common statistical indicator of an asset’s
risk is the standard deviation (6k) which measures the dispension around the
expected value k. The expected value of a return (k) is the most likely return on
a given asset and is calculated as - '
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—=i(ki Xpi)
=1

where, k. = return for the ith outcome
P, = probability of occurrence of ith income
N = number of outcomes considered

. . Notes
The expression of Standard Deviation of returns (6k)

61{ OSXDOD Zk LXP
0022 pry

where /” respresent the square root.

The square of the st‘andard deviation (6k)* is known as variance of the distribution.

Co-efficient of Variation : The coefficient of variation (CV) is a measure
of relative dispension that is useful in comparing the risk of assets with differing
expected returns. Thus coefficient of variation (CV) is

6 Standard Deviation of Returns

cv=—t=
k Expected value of aretum

The higher the coefficient of variation, the greater the risk.
Example : The probability distribution of returns for assets A and B.

Assets A Assets B . -
Returns Probability Returns Probability
13% 0.2 0 0.1
15% 0.7 15% 0.7
17% 01 25% 0.2

Calculate the expected value, the standard deviation and the coefficient of
"~ variation of returns in respect of Asset A and Asset B. Which of these mutually
exclusive assets do you prefer and why?

Notes : Asset A

Standard Deviation /1,160 =1.077

Self Assesment Material

Returns | Returns x | Deviation | Square of | Probability | Square of
Probability | = Returns | deviation - deviation x
— Expected probability | | ~
return
13% 2.6 -1.8 +3.24 0.2 +0.648
15% 10.5 0.2 0.04 0.7 0.028
17% 1.7 2.2 4.84 0.1 0.484
Expected 14.8 1.160
refum
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Asset B
Returns | Return x | Deviation | Square of Probability | Square of
probability | = Returns | deviation .deviation x
| - Exbected probability
Return :

0 - ~15.5 240.25 0.1 24.025
15% 10.5 0.5 0.25" 0.7 0.175
25% 5.0 9.5 . 90.25 - 0.2 18.05

Expected 15.5 42.25
return

Standard Deviation +/42.25 =6.5

Standard Deviation
Expecicd Returns

Coefficient of Variation of Return of Asset A =

= 1077 _ 0.73

14.8

} 6.5
Coefficient of Variation of Return of Asset B = 15—5= 0.42

The higher the coefficient of variation, the more risky the asset returns
are. Returns of Asset B is therefore more risky than returns of Asset A.

Portfolio Theory and Risk Diversification : The portfolio theory provides
anormative apprcjach to investor’s decision to invest in assets or securities under
risk. It is based on the assumption that investors are risk averse. This implies
that investors hold well diversified portfolio instead of investing in a single asset
or security. A Notes portfolio as the name signifies, is a bundle or a combination
of individual assets or securities. Hence individuals concern should be on the .
expected rerurn and risk of the portfolio rather than on individual assets or
securities, The second assumption of the portfolio theory is that the returns of
securities are normally disftibuted. This means that the expected value (mean)
and variance (or standard deviation) analysis is the foundation of the portfolio
decisions. :

Portfolio Return and Standard Deviation : The return of a portfolio is
equal to the weightage average of the returns of individual assets or securities in
the portfolio with weights being equal to the proportion of investment in each
asset.

Examiple : Suppose you have the opportunity of investing your wealth
either in asset X or asset Y. The possible outcomes of the two assets indifferent
states of economy are given below .

State of Economy Probability Returns
X Y
A 0.1 -8 14
13 0.2 10 —4




C 0.4 8 6 Financial Management

D 0.2 5 5
E 0.1 —4 20
The expected rate of return of an individual asset :
K=Yk xm)
= (already seen carlier) Notes

The expected rate of return of X is

Ko =(=8 % 0.1)+ (10 % 0.2) + (8 X 0.4) + (5 X 0.2) + (-4 x 0.1) = 5%
and of Y = ' ‘

Ky =(14x0.1)+ (=4 x 0.2) + (6 x 0.4) + (15 x 0.2) + (20 x 0.1) = 8%
Suppose you decide to invest 50% on X and 5%.in Y.

Since we know the expacted rate of return of X (5 per cent) and Y (8%)
and their weights (50% each) we can calculate the expected rate of return on the
portfolio as the weighted average of the expected rates of return of X and Y.

ie. 0.5x5+0.5%8=6.5%

Thus we can conclude the return on a portfolio is a weightage average of
the returns on the individual assets from which it is formed. The portfolio return

K, = W, Xk, + Wk, +.... Wk, = 3 W, Xk,
* L il
Where W, = Proportion of the portfolio rupee value represented by asset;
k, = return on asset

Notes : Of course ni 11 = ¥ = which represents that 100 per cent of
portfolio assets must be included in this computation.

Portfolio Risk — Two Asset Case :-Individual assets or securities are
more risky than portfolio. How is the risk of portfolio measured? As discussed
earlier risk is measured in terms of variance in standard deviation. The standard
deviation of a portfolio’s return is found by applying the formula for standard
deviation of a single asset.

. Example : There are two investment opportunities A and B.

Economic Condition Probability Return %
Good 0.5 40 0
Bad ' 0.5 0 40

The expected rate of return, variance and standard deviation of Aare;
Return=0.5x40+0.5x0 = 20%
‘ Standard Deviation? = 0.5(40 — 20)*+ 0.5(0 — 20)* = 400
Standard Deviation = V400 = 20%
And of B
Return=0.5x40+0.5x0 = 20%

Self Assesment Material 37



Financial Management

Notes

Standard Deviation® = 0.5(0 — 20)*+ 0.5(40 — 20)2= 400
Standard Deviation = 400 =20% |

Both A.and B have the same expected rate of return (20 per cent) and same
variance (400) and Standard Deviation (20 per cent). Thus, they are equally
risky.

If the portfolio consisting of equal amount of A and B is constructed, the
portfolio return would be 0.5 x 20 + 0.5 x 20 = 20%, same as the expected return
from individual securities but without risk;, why? If the economic conditions are
good, then A would yield 40 per cent and zero and the portfolio return will be
0.5x40+0.5 x 0=20%.

~ When the economic conditions are bad, then A’s return will be zero and
B’s 40 per cent and the portfolio return will be the same 0.5 0 + 0.5 x 40 =
20%. Thus, by investing equal amount in both A and B, the investor is able to
eliminate the risk altogether and assumed of a return of 20 per cent with a 0.5
x 20 + 0.5 x 20 = 20%, same as the expected return from individual securities
but without risk; why? If the economic conditions are good, then A would yield
40 per cent and zero and the portfolio return will be 0.5 x 40 + 0.5 x 0 = 20%.

When the economic conditions are bad, then A’s return will be zero and
B’s 40 per cent and the portfolio return will be the same 0.5 x 0 + 0.5 x 40 =
20%.

Thus, .hy investing equal amount in both A and B, the investor is able to
eliminate the risk altogether and assumed of a return of 20 per cent with a zero
standard deviation.

Measuring Portfolio Risk

Notes Like in the case of individual assets or securities, the risk of
a portfolio can be measured in terms of variance or standard deviation, The
portfolio variance is affected by the association of movement of returns of two
securities. Covariance of two securities measures their comovements. Three
steps are involved in the calculation of covariance between two securities: 1.
Determine the expected returns for securities. 2, Determine the deviation of
possible returns for each security. 3. Determine the sum of the product of each
deviation of returns of two.securities and probabtllty

Let us consider the data of securities X Y given.in Example 4.

We have seen that the expected return for security X is 5% and for security
Y is 8%. Calculations of variations from the expected return and covariance
— products of deviations of returns of securities X and Y and the assoc:1ated

. probabilities are given below :

Co-variance of Return of Securities X andY -

State of | Probability | Returns% | Deviations from | Product of
Economy | expected Return | Deviation &
y Probability
X Y X Y
A 0.1 -8 14 —-13 6 7.8
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B 0.2 10 -4 5 -12 -12.0
C 0.4 8 6 3 -2 2.4

D 0.2 5 15 0 7 0.0
E 0.1 4 20 9 12 -10.8
Covanance -33.0

The covariance of returns of securities X and Y is —33. We can use the
following formula for computing covariance.

Covxy = 3B (kx — kx)(ky — ky)
- 1=l
Where CoVxy is the variance of returns of securities X and Y, kx and ky

returns of securities X and Y respectively, Kx and Ky.

It may be observed from the calculation of covariance of returns of
securities X and Y that is a measure of both the standard deviations of the
securities and their association. Thus, covariance can be calculated as follows :

Covariance XY = Standard Deviation X x Standard Deviation Y
x Correlation XY

Covxy = 6x x 6y x Corxy

-

Where 61 and 62 are standard deviation returns for securities X and Y and

Corxy is the correlation coefficient of securities X and Y. Correlation measures
the linear relationship between two variables (in this case X and Y securities)

Notes : Thus, correlation coefficient of securities X an Y can be computed

as:
Comrelation XY = .C.mvananoe X —
Standard Deviation 2 x Standard Deviation ¥
c Cov,,
. oI, = .
or, % 6x6y

The variances and standard deviation of X and Y are as follows : '

6x,=0.1(-8 -5*+0.2(10 - 5)*+ 0.4(8 -5+ 0.2(5 - 5)*+ 0.1(-4 -5)
=169+5+3.6+0+8.1=33.6

6x = 33.6 =5.80%

6y2=0.1(14 ~ 82+ 0.2(—4 —8)*+ 0.4(6 — 8)*+ 0. 2(15 82+ 0. 1(20 8)°
=36+288+1.6+9.8+144=582 "

= /58.2 =7.63%
The correlation coefficient of securities X and Y is as follows :
-33 =33

=—0.746

580%7.63 4425

Securities X and Y are negetively correlated. If an investor invests in the
combination of these securities, risk can be reduced. '

Financial Management
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.

Variance.of a Portfolio
The variance of two security portfolio is given by the followmg equation:
6p* = 6°xwx’+ 6’ywy>+ 2wx wy 6x 6y Cor xy
Where, 6p = Standard deviation of the portfolio
wx and wy are the weightage of securities in value.
If we assumed wx and wy in our above example as 50:50,.then we get
6p*=33.6 X (0.5)*+58.2 x (0.5)*+2 x 0.5 x 0.5 x 5.80 x 7.63 x —0.746
=8.4+14.55 —16.51=6.44 ’

and standard deviation = 6.44 =2.54%;.
Minimum Variance Portfolio

A portfolio that has the lowest level of risk is referred as the optimal
portfolio. A risk averse investor will have a trade-off between risk and return.

We can use the followmg formula for estimating opt1ma1 weights of
securities X and Y. | .
' .6y’ —Covxy

Wy =—3 7
6x° +6x° —2Covxy

Where Wx* is the proportion of investment in security X (since the
variance in S(,cuntyX1s lower than Y). Investment in Y will be 1 — Wx*. In the
above example, we find ,
' 582-(-33) 912
58.2+33.6-2(-33) 157.6

Thus, the weight of Y will be 1 —0.578 = 0.422

The portfolio variance (with 57.8 percenf of investment in X and 42.2
percent in Y) is :

6p®=33.6 (0.578)2+ 58.2 (0.422)2+2 (0.578)(0.422)(5.80) x (7.63)(~746)
6p*=11.23 +10.36 - 16.11 = 5.48
Any other combination of X and Y will yield a higher variance.

X" = = =0.578

(In the earlier example of 50% and 50% weights, we have seen the
variance as 6.44) .

Portfolio Risk and Correlation

The risk of portfolio of X and Y has considerably reduced due to the
negative correlation between returns of securities X and Y. The above example’

- shows that rislt cdn be reduced by investing in more than one security. However,

the extent of benefits of portfolio diversification depends on the correlation
between returns of securities.

- The correlation coefficient will always be between +1 and —1. Returns of
securities vary perfectly when the correlation coefficient is +1.0 and is perfectly
opposite direction when it is ~1.0. A zero correlation coefficient implies
that there is no relationship between the return of securities. In practice, the



correlation coefficients of returns of securities may vary between +1 and —1. Financial Management
How the portfolio variance is affected by the Correlation Coefficient can be ’
explained by an example. '

Example : Securities M and N are equally risky but they have different
expected returns : . .

Km=0.16 6m=004 Kn=024 6n=020 Notes
Wm=050 am=020 Wn=050 6n=0.04

What is the portfolio variance if (a) Cormn = = --1.0 (¢). cormn = -+0.10
and (d) Cormn —0.10.

Perfect Positive Correlation

When the returns of two securities M and N are perfectly positively
correlated the portfolio variance will be

6p?=0.04(0.5)2+ 0.04(0.5)* + 2(0.5)(0.5)(1.0)(0.2)(0.2)
=0.01 +0.01+0.02 =0.04

The portfolio variance is just equal to the variance of individual securities.
Thus, the combination of securities M and N is as risky as the individual
securities.

Note ;-
Perfect Negitive Correlation

If the returns of securities M and N are perfectly negitive correlated the
portfolio variance will be

6p” = 0.04(0.5)+ 0.04(0.5) + 2(0.5)(0.5)(~1.0)(0.2)(0.2)
=0.01 +0.01 ~0.02=0

The portfolio variance is zero.The combination of securities M and N
completely reduces the risk.

Weak Positive Coxjrelatidn

The portfolio variance under weak positive correlation (+0.10) is given
below :

6p= 0.04(0.5)* + 0.04(0.5)* + 2(0.5)(0.5)(0.1)(0.2)(0.2)
=0.01 + 0.01 +0.002 = 0.002
The portfolio varjance is less than the variance of individual securities.
Weak Negative Corrletion

The portfolio variance under weak negative correlation (-0.10) is given
below :

6p*= 0.04(0.5)? + 0.04(0.5)2 + 2(0.5)(0.5)(~1 .0)(0.2)(0.2)
=0.01 +0.01 -0.002=10.018

The portfolio variance has reduced more than when the returns were weak
positive correlated.
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Portfolio Risk N-Security Case o

We have so far discussed the computation of risk when a two security
portfolio is formed. The calculations of risk becomes quite involved when a
large number of securities are combined to form a portfolio.

Based on the logic of the portfolio risk in a two security case, the portfolio
risk (measured as variance) in N security can be calculated as follows :

6p® = n(1/n)* x average variance (+n* -n) (1/n)* X average covariance
= (1/n) x average variance + (1 — 1/n) X average covariance

It may be noted that the first term on the right hand side (1/n) will become
insignificant when n is very large and thus the positive variance will become
approximaiely equal to average covariance.

Systematic and Unsystematic Risk

Risk has two parts. A part of the risk arises from the uncertainties which
are unique to individual securities and which is diversifiable if large number of
securitics are combined to form well diversified portfolios. The unique risk of
individual securities in a portfolio cancel out each other. This part of the risk can
be totally reduced through diversification and is called unsystematic or unique
risk. The examples of unsystematic risk are :

I. The company loses a big contract in a bid.

" The company makes a-breakthrough in process innovation.
_The R&D expert of the company leaves.
Workers declare strike in a company.
A formidable competitor enters the market.

O

The government increases customs duty on the material used by the
company. )

7. The company is not able to obtain adequate quantity of raw materials
 ftom the suppliers.

The ather part of the risk arises on account of economywide uncertainties .
and the tendency of individual securities to move together with changes in the
market. This part of the risk cannot be reduced through diversification and it is
called systematic or markets risk. The examples of systematic risk are :

1. The government changes the interest rate policy.

2. The corporate tax rate is increased.

3. ' The government resorts to massive deficit financing.

4, The inflation rate increases.

5. The Reserve Bank of India announces a restrictive credit policy.

Total risk, which in the case of an individual security, is the variance (or
standard deviation) of its return can be divided into two parts.

Total risk = Systematic risk + Unsystematic risk



1.3 IMPORTANCE OF FINANCIAL MANAGEMENT . Financial Management

Finance is the lifeblood of business organization. It needs to meet the
requirement of the business concern. Each and every business concern must
maintain adequate amount of finance for their smooth running of the business
concern and also maintain the business carefully to achieve the goal of the
business concern. The business goal can be achieved only with the help of Notes
effective management of finance. We can’t neglect the importance of finance at
-any time at and at any situation.

Some of the importance of the financial management is as follows :

Financial Planning : Financial management helps to determine the
financial requirement of the business concern and leads to take financial planning
of the concern. Financial planning is an important part of the business concern,
which helps to promotion of an enterprise.

Acquisition of Funds : Financial management involves the acquisition of
required finance to the business concern. Acquiring needed funds play a major
part of the financial management, which involve possible source of finance at
minimum cost.

Proper Use of Funds: Proper use and allocation of funds leads to improve
the operational efficiency of the business concern. When the finance manager
uses the funds properly, they can reduce the cost of capital and increase the
value of the firm. _ .

Financial Decision : Financial management helps to take sound financial
decision in the business concern. Financial decision will affect the entire business
operation of the concern. Because there is a direct relationship with various
department functions such as marketing, production personnel, ete.

Improve Profitability : Profitability of the concern purely depends on the
effectiveness and proper utilization of funds by the business concem. Financial
management helps to improve the profitability position of the concern with the
help of strong financial control devices such as budgetary control, ratio analysis
and cost volume profit analysis.

Increase the Value of the Firm : F1nanc1a] management is very important
in the field of increasing the wealth of the investors and the business concern.
Ultimate aim of any business concern will achieve the maximum profit and
higher profitability leads to maximize the wealth of the investors as well as the
nation.

Promoting Savings : Savings are possible only when the business
concern earns higher profitability and maximizing wealth. Effective financial
management helps to promoting and mobilizing individual and corporate
savings.

Nowadays financial management is also popularly known as business
finance or corporate finances. The business concern or corporate sectors cannot
function without the importance of the financial management. -
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1.4 CASE 5TUDY -

Case : Bhatt Industries Basic Planning This case will help the reader,
develop an 1pproach to structuring a case solution. It requires a logical approach
to solving a general financial problem.

Bhatt Industries has been manufacturing fireworks at a small facility
Just outside Greensboro, North Carolina. The firm is known for the high level
of quality control in its production process and is generally respected by
distributors in the states, where fireworks are legalized. Its selling market is
fairly well clefined; it has the capacity to produce 800,000 cases annually, with
peak consumption in the summer. The firm is fairly confident, that the whole of
next year’s production can be sold for 25 a case.

On September 7, the company has 8,000,000 in cash. The firm has a
policy against borrowing, to finance its production, a policy first established by
William Bhatt, the owner of the firm. Mr. Bhatt keeps a tight rein on the firm’s
cash and im ests any excess cash in treasury bonds, that pays a 12 per cent return
and involve no risk of default. The firm’s production cycle revolves around the
seasonal nature of the fireworks business. Production begins right after Labour
Day and runs through May.

The firms sales occur in February through May; the firm closes from June
1 to Labour Day, when its employees réturn to fayming. During this time, Mr.
Bhatt visits his grandchildren in New York and Pennsylvania. As a result of -
this scheduling, the firm pays all its expenses during September and in May
receives, all its revenues from its distributors within 6 weeks after the 4th of
July. The customers send their checks directly to Kenmy Nat10na1 Bank where
the money is deposited in Bhatt’s account. :

Mr. Bhatt is the only full-time employee of his company and he and his
famlly hold all the commeon stock. Thus, the company’s only costs are directly
related to the production of fireworks. The costs are affected by the law of
variable proportions, depending on the production level. The first 100,000 cases
cost 16 eacl; the second 100,000 cases, 17 each; the third 100,000 cases, 18
each and the fourth 100,000 cases, 19 each ; the fifth 100,000 cases, 20 each; the
sixth 100,000 cases, 21 each. As an example, the total of 200,000 cases would
be 1,600,000 plus 1,700,000 or 3,300,000.

BHATT INDUSTRIES-INCOME STATEMENT
(August 31, fiscal year just ended)
’ M
Revenues from operation 50,00,000
Revenues from interest on government bonds 9,20,000
Total revenues ©59,20,000
Operating expenses 40,50,000




e

Earning before taxes : .18,70,000 Financial Management
Taxes 9,48,400 |
Net income after taxes 9,21,600

Bhatt Industries is a corporation and pays a 30 percent tax on income, because : ‘ .
of the paperwork involved. Mr. Bhatt invests his excess cash on September 6

in one year treasury bonds. He does not invest for shorter periods. Notes

Questions:

1. How does this level affect long-term prospect of wealth
maximization?

2. What should be the level of production to maximize the profit? .

1.5 SUMMARY : |

* Financial Management is broadly concemed with the acquisition and
use of funds by a business firm.

* It has been traditionally argued that the objective of a company is to
earn profit. This means that the finance manager has to make decision
in a manner that the profit is maximised.

+ The alternative to profit maximization is wealth maximization. This is
also known as Value maximization or Net Present Worth maximization.

+ The important aspects of the finance function have to be carried on
by the top management i.e., the Managing Director and the Board of
Directors.

» Finance is defined as the lifeblood of an organization. It is a common
thread, which binds all the organizational functions as each function
when carried out creates financial implications.

s The three most common forms of business organization are sole
proprietorship, partnership and the company.

* In the area of financing, funds are procured from long-term sources as
well as short-term sources.

* For evaluating investment decisions, a finance manager uses various
methods such as average rate of return, payback, internal rate of return,
net present value and profitability index.

+ In the area of dividend decision, a firm is faced with the problem of
declaring dividend or postponing dividend declaration, a problem of
internal financing. .

The compensation for waiting is the time value of money, called interest.

Interest is a fee that is paid for having the use of money
+ The future value varies with the interest rate, the compounding
" frequency and the number of periods.

» The general formula for the future value of 1, with n representing the
number of compounding period is fv= (1 + i)n
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* Finding the present value of future receipts involves discounting the
future value to the present. Discounting is the opposite of compounding.

» The general formula for the present value of 1 is pv=1/(1 +i)n A An
annuity is a series of equal payments made at equal time intervals, with
compounding or discounting taking place at the time of each payment.
Each annuity payment is called a rent.

» The future value of an annuity or amount of anmuity is the sum
accumulated in the future from all the rents paid and the interest earned
by the rents. '

» The present value of an annuity is the sum that must be invested today
at compound interest in order to obtain periodic rents over some future
tine. :

* An annuity that goes on for ever is called a perpetuity. The present
value of a perpetuity of C amount is given by the simple formula: C/i
where i is the rate of interest.

+ Compound growth rate can be calculated with the following formula:

gr=Vo(l +r)n=Vn

1.6 EXERCISE

1. What are the tasks of Financial Management?

2. Discuss the salient features of the traditional approach to corporation
finance. .

3. Discuss the distinctive features of modern approach to corporation
finance. .
What is the normative goal of Financial Management?

5. “Financial Management is an integral part of the jobs of all managers.
Hence, it cannot be entrusted to a staff department”. Discuss.
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2.0 OBJECTIVES

After reading this Unit. you will be able to:

define appraisal of project of investment decision; -
explain the leverage analysis‘a_long with implications;
analysis the combined leverage;

understand the EBIT-EPS analysis in leverage;

discuss the capital budgeting techniques and it application.

2.1 INTRODUCTION

The word Capital refers to be the total investment of a company of firm
in money, tangible and intangible assets. Whereas budgeting deﬁned.by the
“Rowland and William” it may be said to be the art of building budgets. Budgets
are a blue print of a plan and action expressed in quantities and manners.
Investment decision is the process of making investment decisions in capital
expenditure. A capital expenditure may be defined as an expenditure the benefits

of which

are expected to be received over period of time exce€ding one year. The
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main"characteristic of a capital expenditure is that the expenditure is incurred
at one point of time whereas benefits of the expenditure are realized at different
points of time in future. The examples of capital expenditure :

1. Purchase of fixed assets such as land and building, plant and m... unery,
good will, ete,

2. The expenditure relating_ to addition, expansion, improvement and
alteration to the fixed assets.

3, The replacement of fixed assets,
4. Research and development project.

"Meaning : The process through which diffcrent projects are evaluated is
known as-capital budgeting. Capital budgeting is defined “as the firm’s formal
process for the acquisition and investment of capital. [t involves firm’s decisions
to invest its current funds for addition, disposition, modification and replacement
of fixed assets”.

Definition : Capital budgeting (investment decision) as, “Capital
budgeting is long term planning for making and financing proposed ¢ ﬂpltd
outlays.” — Charles T.Horngreen .

“Capllal budgeting consists in planning developmént of available capital
for the purpose of maximizing the long term profitability of the concern” —
Lynch . '

“Capital budgeting is concerned with the allocation of the firm source
financial resources among the available opportunities. The consideration of
investment opportunities involves the comparison of the expected future streams
of earnings from a project with the immediate and subsequent streams of earning
from a project, with the immediate and subsequent streams of expenditure”, ---
G.C. Philippatos '

2.2 INEVESTMENT DECISION APPRAISAL OF PROJECT

Project Generation

1. Identification of Investment Proposals : The capital budgeting process-
begins with the identification of investment proposals. The proposal or the idea
about potential investment opportunities may originate from the top management
or may come from the rank and file worker of any department or from any officer
of the organization. The departmental head analyses the various proposals inthe
light of the corporate strategies and submits the suitable proposals to the capital
expenditure planning committee in case of large organizations or to the officers
concerned with the process of long-term decisions, :

2. Screening the Proposals : The expenditure planning committee screens
the various jiroposals received from different departments. The committee views
these proposals from various angels to ensure that these are in accordance with
the corporate strategies or a selection criterion”s of the firm and also do not lead
to departmental imbalances.



Project Evaluation

3. Evaluation of Various Proposals : The next step in the capital
budgeting process is to evaluate the profitability of various proposals. There
are many methods which may be used for this purpose such as payback period
method, rate of return method, net present value method, internal rate of return
method etc. All these methods of evaluating profitability of capital investment
proposals have been discussed in detail separately in the following pages of this
chapter. '

It should, however, be noted that‘the various proposals to the evaluated
may be classified as : '

(i) Independent proposals

(i) Contingent or dependent proposals and
(iif) Mutually exclusive proposals.

Independent proposals are those which do not compete with one another
and the same may be either accepted or rejected on the basis of a minimum
return on investment required. The contingent proposals are those whose
acceptance depends upon the acceptance of one or more other proposals, eg.,

further investment in building or machineries may have to be undertaken as a
result of expansion programmed. Mutually exclusive proposals are those which

compete with each other and one of those may have to be selected at the cost of -

the other.
Project Selection

4. Fixing Priorities : After evaluating various proposals, the unprofitable
or uneconomic proposals may be rejected straight ways. But it may not be
possible for the firm to invest immediately in all the acceptable proposals due to
- limitation of funds. Hence, it is very essential to rank the various proposals and
to establish priorities after considering urgency, risk and profitability. involved
therein. '

3. Final Approval and Preparation of Capital Expenditure Budget:
Proposals meeting the evaluation and other criteria are finally approved to be
included 'in the Capital expenditure’ budget. However, proposals involving
stnaller investment may be decided at the lower levels for expeditious action.
. The capital expenditure budget lays down the amount of estimated expenditure
to be incurred on fixed assets during the budget period.

Project Execution

6. Implementing Proposal : Preparation of a capital expenditure budgeting
and incorporation ofa particular proposal in the budget does not itself authorize to
go ahead with the implementation of the project. A request for authority to spend
the amount should further be made to the Capital Expenditure Committee which
may like to review the profitability of the project in the changed circumstances.

Further, while implementing the project, itis better to assign responsibilities
for completing the project within the given time frame and cost limit so as to

Investment Decision
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avoid unnzcessary delays and cost over runs. Network techniques used in the
project management such as PERT and CPM can also be applied to control and
monitor the implementation of the projects. :

7. Performance Review : The last stage in the process of capital budgeting
is the evaluation of the performance of the project. The evaluation is made
through post completion audit by way of comparison of actual expenditure of
the project with the budgeted one, and also by comparing the actual return from
the investment with the anticipated return. Theunfavourable variances, if any
should be looked into and the causes of the same are identified so that corrective
action may be taken in future. :

2.2.1 Concept of Capital Budgeting

As part of long range planning process decision is taken on the programme,
the organization will undertake and the appropriate resources that will be
allocated to each programme over the next few years. Hence, management’s -
decision to expand or diversify-emerges from the exercise of strategic planning.
The techniques of capital budgeting are used to take such decisions.

Capital Budgeting Characterization

Definition : Capital budgeting may be defined as the decision-making
process by which firms evaluate the purchase of major fixed assets such as
machinerv, equipment, buildings, acquisition of other firms either through the
purchase of equity shares or group of assets to conduct an on-going business.
Capital budgeting describes the firm’s formal planning process for the acquisition
and investment of capital and results in a capital budget i.e., the firm’s formal
plan outlay for purchase of fixed assets.

Impiortance : Preparation of the firm’s formal capital budget is necessary
fora number of reasons :

1. J[t affects profitability : Capital budgeting decisions affect the
proﬁtablhry of the firm. They also have a bearing on the competitive position
of the firrn. They determine the future destiny of the company. An opportune
investment decision can yield spectacular returns. On the other hand, an ill-
advised and incorrect investment decision can endanger the very survival even
of the large sized firms.

2. Effects are felt over long time periods : The effects of capital spendmg

- decisions will be felt by the firm over extended periods of time, e.g., construction

of a factory affects the company’s future cost structure.

3. It involves substantial expenditures : Capital expenditure may range
from a single piece equipment costing thousands of rupees to complete. Profit
and other physical facilities costing crores of rupees.

4. Not easily reversible : Capital investment decisions once made, are not
easily reversible without much financial loss to the firm, since there may be no
market for second hand plant and equipment, or conversion to other uses may
not be financially feasible.



5. Based on long-term policy decisions : Capital budgeting decisions
should be based on longterm policy decisions and should rest firmly on
organisation policies on growth, marketing, industry share, social responsibility
and other matters and not taken on ad hoc basis.

6. Scarce capital resources : Capital investment involves cost and
the majority of the firm’s resources are limited. This underlines the need for
thoughtful and correct investment decisions.

7. Difficulties in evaluation : Evaluation of capital investment proposals
is difficult since the benefits from investment are received in some future period.
Hence there is a substantial risk involved in estimation of the future benefits.
Added to this, the possibility of shifts in consumer preferences, the actions of
competitors, technological developments and changes in the economic and
political environment. Even to quantify the future benefits in rupees is not an
easy task.

2.2.2 Capital Budgeting Process
A capital budgeting decision is a two-sided process :

1. Calculation of likely or expected return from the proposal. Here the
focus is cash outflow at the beginning of the project and a stream of cash flow
flowing into the firm over the life of the project. The calculation of expected
return from cash outflow and cash inflows may be done by different methods
discussed later. '

2. To select a required return that a project must achieve before it is
acceptable. The focus is the relationship between risk and return. Two methods
may be used weighted average cost of capital (if project risk is identical to firms

current risk) or capital asset pricing model (if project risk differs from firm’s .

current risk).

The concept-of cash outflow vs. cash inflows: The following general rules
to be followed :

1. Only cash flow is relevant: Cash flow should be differentiated with
accounting profits.

2. Estimate cash flows on an incremented basis that follow from project
acceptance.

3. Estimate cash flows before interest basis. This is essential since
capital budgeting is an evaluation technique based on discounting future cash
flows by cost of capital. Estimate cash flows on an after tax basis. Some firms do
not deduct tax payments, :

4. They try to offset this mistake by discounting the cash flows before

taxes at a rate higher than the opportunity cost of capital. Unfortunately, there is
no reliable formula for making such adjustments to the discount rate.

5. Do not confuse average with incremental profits: Most managers
hesitate to throw good money after bad e.g., they are reluctant to invest more
money in a loosing division. But occasionally, you will find “turnaround”
oppertunities in a looser are strongly positive.
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Financial Management . 6. Cash flows should be recorded only when they occur and not when the '
. work is undertaken or the liability incurred. '

7. Include all incidental effects : It is important to include all incidental
effects on the remainder 6f the business.

Example : a branch line for a railroad may have negative net inflows
" when considered in isolation, bt shall be a worthwhile investment when one

Notes allows for additional traffic that it brings to the main line.

8. Include working capital requirements : Most projects require
additional investment in working capital on a continuous basis with incréase in
sales. This increase in working capital should be considered as a cash outflow
in the relevant period. Similarly, when the project comes to an end, you can
usually recover some of the investment, which will no longer be required, which
will be treated as a cash inflow.

9. Forget sunk costs : They are past and irreversible outflows. Because
sunk costs are by gones, they cannot be affected by the decision to accept or
reject the proposal and so they should be ignored.

10. Include opportunity costs : The cost of a resource may be relevant
to the investment decision even ho cash changes hands. For example, suppose
a new manuiacturing operation uses land which otherwise could be sold for
10,00,000. This resource has an opportunity cost, which is the cash it could
generate for the company, if the project is not taken up, and the resource sold or
put to some other productive use.

11. Beware of allocated overhead costs : If-thc amount of overhead
changes as a result of the investment decision, then they are relevant and should
be included. ’ ,

12. Effect of depreciation : Depreciation is a non-cash expense; it is
important because it reduces taxable income. According to the income tax
rules in'India, depreciation is charged on the basis of the written down value
method at the rates prescribed by Income Tax Rules. Hence, book profit has to
be adjusted by the difference in depreciation (depreciation charged in books as
per Companies Act and depreciation charged as per Income Tax Rules) to arrive
at taxable income. Hence depreciation provides an annual tax shield equal to the
product of depreciation and the marginal tax rate. ‘

13. Treat inflation inconsistently : If the discount rate is stated in nominal
terms, then consistency requires that cash flows be estimated in nominal terms,
taking account of trends in selling price, labour and material costs, etc. This calls
for more than simply applying a single assumed inflation rate to all components
of cash flow. Tax shields on depreciation do not increase with inflation. They
are constant in nominal terms because tax law in India allows only the original
cost of assets to be depreciated. '

14. Effect on other projects : Cash flow effects of the project under
consideration. If it is not economically independent on other existing projects of
the firm it must be taken into consideration.
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Example : If the company is considering the production of a new product
that competes with the existing products in the firms product line, it is likely that
as a result of the new proposal, the cash flows related to the old product will be
effected,

15. Tax effect from investment tax credit : An investment tax credit is

a tax benefit allowed to business purchasing cépital assets. The firm may claim
a specified percentage of new capital investments as credit against income tax
in the current year. This is in line with investment allowance provided in the
Income Tax Act, 1961 earlier. Conversion of Incremental Accounting Profit to
Cash Inflow for Project Evaluation: Year wise Incremental.

Cash Inflow = Year Wise Incremental Accounting Profit of any project
(whether it be for new product or replacement of old Machinery with new
machinery etc) after tax, but, before interest + Deprecxat:on + all other non-
cash expenses. :

— Non-cash revenue i.e., profit on sale of asset after the end of the project. -

2.2.3 Capital Budgeting Techniques and It Application

At each point of time a business firm has a number of proposals regarding
various projects in which it can invest funds. But the funds available with the
firm are always limited and it is not possible to invest funds in all the proposals at
a time. Hence, it is very essential to select from amongst the various competing
proposals, those which give the highest benefits. The crux of the capital budgeting
is the allocation of available resources to various proposals. There are many
methods of evaluating profitability of capital investment proposals.

The various commonly used methods are as follows :

(A) Traditional methods : '
1. Pay-back Period Method or Pay out or Pay off Method.

2. Improvement of Traditional Approach to pay back Period Method.
(post payback method)

3. Accounting or Average Rate of Return Method.
(B) Time-adjusted method or discounted methods :
4. Net Present Value Method.
5. Internal Rate of Return Method.
6. Profitability Index Method.
Traditional Techniques of Evaluation

Payback Period : Sometimes called the payout method ie., a
computationally simple project evaluation approach that has been used for many
years. The procedure is to determine how long it takes a project to return the cost
of the original investment.

Example : A Project costing 320 lakhs yields annually a profit of T3 lakhs
after depreciation @12.5% (straight line method) but before tax 50%. In this
case cash inflow = Profit after tax + Depreciation = ¥3,00,000 — Tax ¥1,50,000
+ Depre. %2,00,000 =3%4,00,000 p.a.

Investment Decision
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1,60,000 — 10,000

Payback perdod =
Y b 15

Cost of theproject  20,00,000 _
Anmudl cash inflow ~ £,00,000 00

The project with a lower payback period will be preferred. Sometimes, the
management lays down policy guidelines regarding payback period.

Merits :

1. Thismethod is quite simple and easy to understand; it has the advantage

of miaking it clear that there is no profit of any project unless the

- payback is over. When funds are limited it is always better to select

projucts having shorter payback periods. This method is suitable to
industries where the risks of obsolescence are very high.

2. The payback period can be compared to a break-even point, the point
at which costs are fully recovered, but profits are yet to commence. -

3. The risk associated with a project arises due to uncertainty associated
with the cash inflows. A shorter payback period means less uncertainty
towards risk. . ’

Limitations : _

1. The method does not give any considerations to time value of money.
Cash flows occurring at all points of time are simply added.

2. This method becomes a very inadequate measure of evaluating two
projects where cash inflows are uneven.

3. Tt stresses capital recovery rather than profitability. It does not take
into account the returns from a project after its payback period.

Therefore, this method may not be a good measure to evaluate where the
comparison is between two projects one involving a long gestation period and
other yielding quick results only for a short period. The Payback Reciprocal A
simple method of calculating the internal rate of return is the payback reciprocal
which is 1 divided by the payback period.

Example P A pro_]ect -has an initial cash outlay of 32,00, 000 followed by
10 years of annual-cash savings of Z50,000. The payback period is ¥2,00,000/
T50,000 = 4 years and the payback reciprocal is
[ S 1.
Playback period 4
A major drawback of the payback reciprocal that it does not indicate any
cuttoff period for the purpose of investment decision. It is, however, argued that

the reciprocal of the payback would be a close approximation of the ‘internal rate

of return if the life of the project is at least twice the payback period and the
project generates equal amount of the annual, cash inflows.
Accounting Rate of Return.(ARR)

The accounting rate of return (ARR) method of evaluating capltal
budgeting projects is so named because it parallels traditional accounting



concepts of income and investment. A project is evaluated by computing a rate
of return on the investment, using accounting measures of net income. The
formula for the accounting rate of return is:

ARR = Annual revenue from .plrojfect — Anrjual exp . of project %100
Proj ect mvestment
- This rafe is compared with the rate expected on other projects, had the same
funds been invested alternatively in those projects. Sometimes, the management
compares this rate with the minimum rate (called cut of rate) they may have in

mind.

Merits : This method is quite simple and popular because it is easy to
understand and in¢ludes income from the project throughout its life.

Limitations : . A
1. This method ignores the timing of cash flows, the duration of cash
flows and the time value of money.

2. Itisbased upon a crude average of profits of the future years. It ignores
the effect of fluctuations in profits from year to year.

Conclusion : The traditional techniques of appraising capital 1nvestment
demsxon have two major drawbacks :

1. They do not consider total benefits throughout the hfe of the pro_|ect
and

2. Timing of cash inflows is not considered.

Hence, two essential ingredients of a theorencally sound appralsal method
are that : :

1. it should be based on total cash stream through the project life and

2. it should consider the time value of money of cash flows in each period

of a projects life. . o

Discounted Cash Flow Methods : Discounted -cash flow refers to the
fact that all projected cash inflows and outflows for a capital budgeting project
are discounted to their present value using an approximate interest rate. Three

discounted cash flow methods are generally used in capital budgeting. One is

called Net Present Value Method (NPV); the other is called Profitability Index
or Desirability factor and the third Internal Rate of Return (IRR).

All the three methods focus on the timing of cash flows over the entire
life of the project. The spotlight is on the cash flows as opposed to accounting
measures of revenue and expense. All discounted cash flow methods are based
on the time value of money, which means that an amount of money received
now is worth more than an equal amount of money received in future. Money
in hand can be invested to earn a return. To simplify the process of evaluating
proposals using discounted cash flows, the assumption is often made that cash
flow or cash savings from a project occur at the end of accounting period since
the results are not materially different from mere precise calculations.

Net Present Value (NPV) : under this method, all cash inflows and
outflow are discounted at a minimum acceptable rate of return, usually the firm’ s
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cost of capital. If the present value of thelcash inflows is greater than the present
value of the cash outflows, the project is acceptable i.e., NPV > 0, accept and -
NPV <0, reject. In other words, a positive NPV means the project earns a rate
of return higher than the firm’s cost of capital.

- Example : JP Company wants to buy'a machine with a cost of 33,522
and annual cash savings of ¥10,000 for each of 5 years. JP Company's cost of
capital is 12%. With uniform cash flows, the present value (PV)-is compuited
using the present value of and annuity of 5 payments of <10,000 each at 12%,
the NPV is calculated as follows:

PV of Cash inflows = 10,000x3,605 (PV 1 -5 year @ 12%) "  ¥36,050
Less : Present Value of Cash outflows - B . 33,522
Net present value of the project - ' 2,528

S1nce NPV is posmve the project is acceptable since. the net value of
earnings exceeds by 2,528 the amount paid for the use of the funds to finance
the investment.

The net present value relies on the time value of money and the timings
of cash flows in evaluating projects. All cash flows are discounted at the cost of
capital and NPV assumes that all. cash mﬂows from projects are re-invested at
the cost of capital. ‘

‘As a decision criterion, this method can be used to make a choice between
mutually exclusive projects. The project with the highest NPV would be assigned
the ﬁrst rank, followed by others in the descending order.

~ Merits : A '
1. Itrecognises the time value of money. _
2. The whole stream of cash flows throughout the project life is
' considered.

‘3. A changing discount rate can be built into the NPV calculatlons by
altering the denominator. .

4. NPV can be seen as the addition to the wealth of shareholders. The
criterion of NPV is, thus, in conformity with basic financial objectives.
This method is useful for selection of mutually exclusive projects.

6. An NPV uses the discounted cash ﬂows i.e., expresses cash flows in

térms of current rupees.

The NPV’s of different projects therefore, can be added/compared This

*|. 1s called the value additive principle, implying that NPV’s of separate projects

can be added. It implies that each project can be evaluated independent of others
on its own merit. :

Limitations :

1. Ttis difficult to calculate as well as understand and use in compé.rison
with the payback method or even the ARR method.



2. The calculation of discount rate presents serious problems. In fact,
- there is difference of 0p1n10n even regarding the exact method of
calculating it.

3. PV method is an absolute measure. Prima facie between the two
projects, this method will favour the project, which has Higher Present
Value (or NPV). But it is likely that this project may also involve
a larger initial outlay. Thus, in case of projects involving different
outlays, the present value method may not give dependable results.

4. This method may not give satisfactory results in case of projects
having different effective lives.

Desirability Factor/Profitability Index (PI) : NPV of a project is a
function of the discount rate, the timings of the cash flow and the size of the

cash flows. Other things being equal, large investment proposals yield larger net

present values

Logic tells, cash flows of the larger machine are merely a multiple of cash
flows of the smaller machines. To adjust, the size of the cash flows, we can
calculate a profitability index, which is the ratio of the present value of cash
inflows to the present value of the cash outflows. Thus, profitability index

P.V. of cash inflow
P.V. of cash outflow

=

The higher the PI, the more’ desirable the project in terms of return per
rupees of investment. A PI of 1.O. is the cut-off point for accepting projects and
is equivalent to being NPV positive. A PI of less than 1.0 indicates negative net
present value for the project.

2.2.4 Internal Rate of Return (IRR)

Internal rate of return is the interest rate that discounts an investment’s
future cash flows to the present so that the present value of cash inflows exactly
equals the present value of the cash outflows i.e., at that interest rate the net

_present value equals zero. The discount rate i.c., cost of capital is considered
in determination of the net present value while in the internal rate of return
calculation, the net present value is set equal to zero and the discount rate which
satisfies this condition is determined and is called Internal Rate of Return. Any
investment that yields a rate of return greater than the cost of capital should be
accepted because the project will increase the value of the firm.

The following steps are taken in determining IRR for an annuity (equal
cash flows) :

1. Determine the payback period of the proposed investment.

2. From the table of Present value of Annuity, look for year that is equal
to or closer to the life of the project.

3. From the year column, find two Present Value or discount factors
closest to payback period, one ldrger and other smaller than it.
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4 From the top row of the table note, the two interest rates correspondmg
to these Present values as in (3) above

5. Determine IRR by interpolation
When cash flows are not uniform, an interest rate cannot be found using

‘annuity tables.

Instead trial and error methods or a computer can be used to find the IRR.
If the IRR is computed manually, the first step is to select an’interest rate that
seems reasonable (this can be done by calculating average annual cash flows by
the annuity method as mentioned earlier) and then compute the present value of
the individual cash flows using that rate. If the net present value is positive, then
the interest rate used is low, i.e., IRR is higher than the interest rate selected.
A higher interest rate is then chosen and the present value of the cash flows is
computed again.

If the new interest rates yield a negative net present value, then a lower
interest rate is to be selected. The process is repeated until the present value
of cash inflow is equal to the present value of the cash outflows. Finding the
rate of return using trial and error methods can be tedious, but a computer can
accomplish the task quite easily. : '

Advantages :

1. Tt possesses the advantages, which are offered by the NPV criterion
such as it considers time value of money and takes into account the
total cash inflows and outflows.

2. IRR is easier to understand. Business executives and non-technical
people understand the concept of IRR much more readlly that they
understand the concepts of NPV

3. It does not use the concept of the required cost of return (or the cost -

" of capital). It itself provides a rate of return which is indicative of the
profitability of the proposal. The cost of capital enters the calculation,
later on.

4. 1t is consistent with the overall objective of maximizing shareholders -
wealth since the acceptance or otherwise of a project is based on
comparison of the IRR with the required rate of return.

Limitations :

1. It imvolves tedious calculations.

2. It produces ’multiple rates, which can be confusing.

3. Inevaluating mutually exclusive proposals, the project with the highest
IRR would be picked up to the exclusion of all others. However, in
practice, it may not turn out to be one that is the most profitable and
consistent with the objectives of the firm i.e., maximization of the
wealth of the shareholders. .

4. Under IRR method, it is assumed that, all intermediate cash flows are
reinvested at the IRR rate. It is not logical to think that the same firm
has the ability to re-invest, the cash flows at different rates. In order



to have correct and reliable results it is obvious, therefore, that they
should be based on realistic estimates of the interest rate at which the
income will be re-invested. '
- 5. The IRR rule requires comparing the projects IRR with the opportunity
. cost of capital. But, sometimes, there is an opportunity cost of capital
for 1 year cash flows, a different cost of capital for 2-year cash flows
and so on. In.these cases, there is no simple yardstick for evaluating
the IRR of a project. '

Comparison — NPV and IRR Methods

Similarities : In respect of conventional and independent projects, the two
methods give a concurrent acceptance reject decision. In case of conventional
investment cash outflows are confined to the initial period (i.e. in the beginning)
followed by cash inflows. The independent proposals refer to investment, the
acceptance of which does not preclude the acceptance of others, so that all
profitable proposals can be accepted and there are no constraints. The decision
rule 1s that a proposal will be accepted if

1. NPV exceeds zero,

2. IRR exceeds the required rate of return.

Similarly, when NPV = Zero or the IRR = required rate of return, the
project may be accepted or rejected.

Differences : In case of mutually exclusive capital project i.e., the
acceptance of an investment precludes the acceptance of,others (i.e. if there are
alternative courses of action, only one can be accepted). Mutual exclusiveness of
the investment projects may be technical or financial. Technical means projects
with different profitabilities and selection of the more profitable. Financial
means resource constraints, which is also called capital rationing.

The different ranking by NPV and IRR methods can be due to the following:
1. Size disparity

2. Time disparity

3. Unequal expected lives.

As stated earlier, the IRR criterion implicitly assumes that the cash
flow generated by the project will be reinvested at the internal rate of return,
as opposed to company’s cost of capital in case of NPV. The assumption of
the NPV method is considered to be superior since the rate can be consistently
applied to all investment proposals.

Net Present Value vs. Profitability Index
The investment proposal will be acceptable if :
1. PIis greater than one.

2. Positive Net Present Value. Likewise, PI will be less than I when the
investment proposal has a negative net present value under the NPV
method.
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Intcrrelation between Payback, Net Present Value, IRR and
Profitability Index

We have seen Payback per:od Cost of the Project Annual cost saving/
Inflows

* We have also seen that investment proposal will be acceptable if PI is
greater than one and Net Present Value is positive.

Apgain, NPV = 0, when the discount rate is equal to cost.of capital and PI =
I and by definition IRR is the interest rate that discounts an investments’, future
cash flows to the present so that present value of inflows equal to the present
value of cash outflows i.e., NPV is equal to zero. Hence, under IRR, if interest
rate is equal to cost of capital , NPV is zero and also PI=1.

The steps for determining IRR for an annuity (equal annual cash flows).

1. Payback period, which will be give the cumulative present value
factor. |

2. From cumulative PV (discount) factor tables see the corresponding
interest rate nearest to that figure' corresponding to the life of the
project (No. of years).

From the above discussion we can conclude the following :

L. . Payback period = Cumulative Present value of Discount,
' based. (equal annual cash flows) on cost
of capital.

2. A1 IRR rate of interest NPV = 0i.c., Costofthe project=Cash outflows

= Present value of cash inflows
= Annual cash inflows x Cumulative
discount factor (in case of equal annual

, cash inflows)
Example : Following are the data on a capital project being evaluated by
the management of X Ltd.

' Project M
Annual cost savi'n-g 340,000
Useful life 4 years
IRR 15%

. Profitability Index (PI) 1.064
NPV . . ?
Cost of capital ?
Cost of project ?
Payback ?
Salvage value 0

(Given cumulative PV 1-4 years @ 15%
= 2.855)

Find the missing values.



Solution : At 15% IRR, the sum total of cash inflows Investment Decision
= Initial cash outlay i.e. cost of the project
Cumulative presént value @ 15% for 4 years
= 2,855 and Annual Cost saving ¥40,000
Hence, Total of Cash inflows = 40,000 x 2.855 =%1,14,200
Therefore, Initial Cost Outlay ' ' Notes
i.e., Cost of the project =31,14,200

Cost of the project _ 1,14,200

Pa iod = =
ayback period =l cost sving 40,000

= 2.855 years

=2 years |1 months
PI =1.064

_ P.V. of cash inflow
P.V. of cash outflow i.e. Cost of the project

Hence, PV of Cash inflows=1.064 x 1,14,200=7%1,21,508.8
NPV =1,21,508.8 - 1,14,200 =37,309
Current Present Value factor at Company's Cost of Capital

_ PVof Cash inflows
Annual Cost Saving

L215
S R2L s 0397
40.000 .
From the present value table corresponding to 4 years the discount/interest
is 12%
ie., Cost of capital = 12%.

Example : Following are the data on a capital project with equal annual
cash savings evaluated by the management of S company :

Project
Cost  T1,01,400
Payback 5.07 years
Annual Cost Saving ?
Useful life ?
NPV- ?
IRR - 19 per cent
PI 1.14
Solvage value 0
Required : Find the values.
Solution :
L. Annual Cost Saving = Cost of Project/Payback period

= ¥1,01,400/5.07 =%20,000
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2. At IRR rate of discount (i.e. 29%)
Cost of the project = PV of cash inflows
= ¥ 1,01,400
Hence, Cumulative Present Value at 19%

_1,01,400

= =5.07
20,000

If we refer to Cumulative Present Value @19% Cumulative Present
Values of 5.07 is computed at 19 years. Therefore, useful life = 19 years.

3. PI=1.14 at cost of capital rate of interest; at IRR rate of discount

PI index = 1. Hence Comulative Present Value at cost of capital rate of
interest = 5.07 x 1.14 = 5.778. By reffering to Cumulative Present Value table
up to 19 years. We find at 17% Cumulative Present Value 5,585 and at 16% =
5.877. Since 5,778 Cumulative Present value is laying between 5.877 and 5,585
by interpolation we get, '

16 +=16+=34+16=16.34%

4. NPV at IRR rate of discount = 0 when PI=1

Since PI=1.14 ‘ '

Therefore, NPV = 0.04 x Cost of the project = 0.14 x 1,01,400

= T 1,41,196 '
The Concept of Project IRR

In spite of the theoretical superiority of NPV, ﬁnanc1a1 managers prefer
to use IRR. The preference for IRR is due to the general preference of business
people towards rates of return rather than actual rupee returns. Because interest
rates, profitability and so on are most often expressed as annual rates of return, '

the use of [RR makes sense to financial decision makers. They tend to find NPV .

less intuitive because it does not measure benefits relative to amount invested.
The concept of project IRR finds favour material financial undertakings and
other providers of capital. It gives ‘an idea of how much discounting towards
amount of capital, the project can sustain during its life span. This can be
explained through an example. :
Example : XYZ Ltd. an infrastructural company is evaluating a proposal
to build, operate and transfer a section of 35 km of road at a project cost of 200
crores to be financed as .
Equity share capital . 50 crores
Loans at the rate of interest of 15% from financial institutions 150 crores
The project dfter completion must be opened to the traffic and must be
affected for a period of 15 years and after 15 years, it must be handed over to
the highway authorities at zero value. It is estimated that the total revenue must
be 50 crore per annum and annual collection expenses including maintenance
of roads will amount to 5% of the project cost. The company considers to write



off the total cost of the project in 15 years in a straight line basis for corporate
income tax, the company is allowed to take depreciation @ 10% on NDV basis.
The financial institutions are agreeable to the repayment of the loan in 15 equal
annual installments — consisting of principal and terest.

Calculate Project IRR and Equity IRR. Ignore corporate taxation. Explain
the difference in project IRR and equity IRR.

Solution :

The projéct cash inflows and cash outflow can be summarized as follows :
Cash outflow

Cost of the project 1 2 3-15

200
Reiaesrllillnfii\"liax 50
Less maintenance 5% of the 200 |
Net. 10
40 40 40-15 years

AtIRR — Cost of the project equal to discounted cash inflows of T40 crores
for total project life i.e., 15 years. ' ‘

Now, cost of the project =200 crores.

Hence, 200 crores = cum discount factor 1 — 15 years x T40 crores or cum
. 200 .
discount factor 1 — 15 years = 20 fromi the rate of present value of annuity,

it will be observed that at 20% cum present value 1 — 15 years 5.09158 at 19%
cum present value 1 - 15 years 4.87586. Hence Project IRR will be between 19%
5-4.87586 . 012414

and 20%, it will be approximately 15% + ie =19+0.58%
5.09158-4.87568 0.21572

Since, there is no corporate taxation, depreciation will not affect cash flow,
hence depreciation ; has not been considered. Now the project is financed by I50
crore debt @ 15% p.a. i.e., yearly interest of ¥7.50 crore and equity capital 150
crores. Hence profit available to equity shareholders each year

= Net cash inflow — Interest outflow
=340 —¥7.5 =332.5 crores.

Hence, cum discount factor for equity shares
=0 461538
325 -

If we see the present value of annuity table 1-15 years cumuiative, we find
20% = 4.67547 '
21% = 4.48901) Hence it will be between 20 & 21%
It will be,
4.61538 -4.48201 ie 0.12607
467547 -4.48901  0.18646

20% + —20.68%
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Equity IRR is more than project IRR, since the project is earning 19.58%
on discounted basis, interest is being paid @ 15% so capital is contributed by
debt is interest paid is less than the interest eamed the balance goes to equity
share holders to increase their return. .

Capital Rationing : The process of selecting the moi‘e desirable projects
among many profitable investments is called capital rationing. Like any rationing
it is designed to maximize the benefit available from using scarce resources.
In this case the scarce resources are funds available for capital investments
and the benefits are returns on the investments. The objective is to select-the
combination of projects, which would give maximization of the total NPV, The -
project selection under capital rationing involves two stages :

1. The identification of the acceptable projects,

2. To select the combination, of projecté. The acceptability of projects
can be based either on profitability/present value index or IRR.

There are various ways of resorting to capital rationing. For instance, a
firm may effect capital rationing through budgets. Capital rationing may also
be exercised by following the concept of “responsibility accounting”, whereby
management may introduce capital rationing by authorizing a particular
department to make investment only up to a specified limit, beyond which the
investment decisions are to be taken up by higher-ups.

In capital ‘rationing, it may also be more desirable to accept small
investment proposals than a few large investment proposals so that there may
be full utilization of budgeted amount. This may result in accepting relatively
less profitable investment proposals if full utilization of budget is a primary
consideration, _

Stmilarly, capital rationing may also mean that the firm foregoes the next
most profitable investment following after the budget ceiling, even though it is
estimated to yield a rate of return much higher than the required rate of return.

Thus, capital rationing does not always lead to optimum results. Example:
S. Ltd. has 10,00,000 allocated for capital budgeting purposes. The following
proposals and associated profitability indexes have been determined :

Project Amount () Profitability Index
1 3,00,0.00 1.22
2 1,50,000 0.95
3 3,50,000 1.20
4 4,50,000 1.18
5 2,00,000 1.20
6 4,00,000 . 1.05, -

Which of the above investment should be undertaken? Assume that project
are indivisible.and there is no alternative use of the money allocated for capital
budgeting :



Solution : We should go in for projects priority-wise based on PI Index :

Investment Decision

Project | - PI Investment | Priority Sum Total of NPV
® Cash Inflows (%) ®
1 1.22 3,00,000 1 3,66,000 66,000
3 1.20 3,50,000 2 4,20,000 70,000
5 1.20 2,00,000 2 2,40,000 40,000 Notes
4 1.18 4,50,000 3 5,31,000 81,000
6 1.05 4,00,000 4 4,20,000 20,000

Since there is no alternative use of money we should maximize capital
spending provided project is profitable, that is, PI is more than I and NPV is -
positive, Combination of project 1, 3, 5 gives NPV of 1,76,000 but 1,50,000
remains unspent, whereas combination of 3, 4, 5 gives NPV of 1,91,000 and
every amount is spent. Hence project 3, 4, 5 are to be taken.

Break-Even Time and Capital Budgeting for New Products

Time is being considered as a competitive weapon specifically for firms
that bring a new product to market at a very fast rate in order to gain sizeable
shares of total market sales for that product. Hence, the increased emphasis to
the use of break-cven time as a capital budgeting method and as a performance
measures,

Break-Even Time (BET) is the time taken from the start of the project (the
initial idea date) till the period the Cumulative Present Value of cash inflows
of a project equal to present values of the total cash outflows. Hence, product
proposals with shorter BET’s are preferred fo longer BETs if all other things are
equal.

~ BET also promotes aggressive efforts by personnel on different functional
areas such as product design and manufacturing to speed up the time taken to,
bring the product to the market and reap the benefits fast. '

Example : Two products A and B arc being evaluated by a Computer
‘Manufacturing Company. The estimated cash outflows covering research and
development, product design, manufacturing, marketing, distribution and
customer services and cash inflows from sales are given below :

(X Lakhs)
Project A Project B
Year | Cash outflows | Cash Inflows | Cash outflows | Cash Inflows
1 g 0 10 4
2 6 14 7 32
3 22 34 17 26
4 13 37 6 8
5 10 22 0 2

The company uses a 14% required rate of return for discounting cash flows

on a before tax basis.
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(X Lakh)

Year| PV Cash PVof | CumPV | Cash PVot | Cum. PV
Facior { Outflows cash of Cash | Inflows cash of cash

. Outflows | outflows Inflows | Inflows,

1 0.877 8 7.016 7.016 0y - 0

2 | 0.769 6 - 4.614 11.63 14 10,766 | 10.766
3 0.675 22 14,85 26.48 34 22.95 33.716
4 0.592 13 ' 7.696 34.176 37 '21.904 55,62
5 | 0519 10 5.19 39.366 22 11.418 67.038

For Product A, the present value of total cash outflows is ¥39.366 lakhs:
At the end of 3 year, the cumulative present value of cash inflows is I33.716

lakhs for 4th year the present value of cash inflows is 321.904 lakhs.

: 39366 - 33710 .
BET of Product A =3~ 0 19326 vears
21.904
F or Product B~
(% Lakh)
Year PV ‘ Cash PVof | CumPV | Cash PV of |[Cum. PV
Factor | Outflows cash of cash | inflows cash of cash
outflows | outflows inflows | inflows.
1 0.377 10 8.77 B.77 4 3.508 3.508
2 0.769 ) 5.383 14.153 32 24.608 28.116
3 0.675 17 11.473 25.628 26 17.55 45.666
4 0.592 6 3.552 29.18 8 4,736 50.402
5 0519 0 0 2018 2 1.038 51.44

For product B, the present values of the total cash outflows are ¥29.18 lakh.
At the end of 2 year, the cumulative present value of cash inflows is 328,116
lakhs and for 3rd year the present value of cash inflows is 17.550.

2018~ 28116

=2.00 years -

BET for Product B =

_ 17 350
BET vs. the Payback Method
Ditferences : ' )
1. BET starts counting time at the start of the project, irrespective of
when the cash outflows oceur whereas payback method starts counting
time from the initial cash outflow.
BET takes account of time value of mon'ey when cumulating cash
inflows and cash outflows. whereas payback method ignores the time
value of money. '

o

Similarity :
[. Both methods ignore cash inflows after the break-even time or the
pavback period.



F.inancial Data for Sample Problem

From the following, calculate differential cash flow streams considering
that a firm has an existing machine and is considering the purchase of a new
machine :

1. The new machine is more efficient than the existing machine. This
will increase the firm’s revenue from products made by the machine
from 4,00,000 to 4,50,000 and will lower operating cost from 2,10,000
to 1,70,000. :

2. Thenewmachinewillcost2,20,000. Itwill cost 20,000 fortransportation
and installation of machine. The firm will receive 15,000 investment
tax credit as a result of the purchases and installation of the machine.

3. The new machine will have a service life of 4 years. The éxisting
machine will also be able to produce goods for four more years.

4. The new machine processes ravw mgpterials more quickly and workas
more efficiently on long production runs. Thus, the firm must tie up un
additional 20.000 of goods in inventories 10 support the new machine.

5. At the present time, the book value of the existing machine 1s 80,000
and it {s being depreciated at 20,000 per year, to a zero book value. It
the existing machine is sold today, its cash value would be 40,000. If it
continues to operate for 4 more years, its cash value would be 10,000.

6. The new machine will be depreciated using straight-line depreciation.
In four years, it will have 40.000 book value and 30.000 cash salvage
value, Take Income Tax @) 50%.

Step 1 : Calculate the Net Cash Outlay: The net cash outlay is the different
amount of money that will be spent when the investment is made in year zero. It
may be calculated by = Total cost of new investment including purchase price,
transportation, installation and any related charges. Tax savings from investment

tax credit +/— changes in the workinyg capital requirements net cash received

from replacing exisfing machines (L.e., selling price or money received less any
costs of removing the asset) +/— either the taxes saved or additional taxes to be
- paid as a result of purchasing the new asset. In our example, 2,20,000 is the
purchase price plus 20,000 for transportation and installation.

The investment tax credit produces a tax saving of 15,000. The working
capital tied up is 20,000 that is treated as an outlay in year zero. It will be an
inflow in year 4. The cash for the existing machine is 40,000. The tax effect is
a saving that occurs because the firm sells a 6.80,000 book ‘value machine for
40,000, procuring non-cash or book loss. Ata 50 per cent tax rate, the loss of 40.
000 in the sale produces a 20,000 tax savings. Thus, net cash outlay (outflow) 15

©2,20,000 + 20,000 — 15,000 + 20,000 — 40,000 — 20,000 = 1,85,000.

Step 2 : Calculate the Depreciation Schedules: In practice, we use the
method employed by the firm for tax purposes since only this method affects
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the tax shield and cash flow using straight line depreciation. In our example, the
depreciation can be calculated with two formulas as follows :

Depreciable Cost = Total Cost of machine — Book salvage value
2,40,000 - 40,000 = 2,00,000
Annual Depreciation = Depreciable Cost/Years of life
A = 2,00,000/4 = 50,000

With the straight-line method, 50,000 deprecxatlon is the same for each of
the four years of the new machines estimated service life. With other methods,
the amount of depreciation differs each year.

The depreciation on the existing machine is given at 20,000 per year
down to zero book value. Since the current book value is 80,000, the annual -

depreciation of 20,000 will be realised for the remalnmg four years of service

life.

Step 3 : Calculate Annual after Tax Cash flows: In our example, the annual
cash flows will be Notes same each year since the revenues, costs, depreciation
and taxes do not change. To compute after tax cash flows from operations or
employment of the asset there are 2 methods

1. We begin with revenues, deduct cash expenses and taxes, and we have
the cash flow, or

2, We¢ can begin with revenues; deduct cash expenses, and non-
cash expenses. Calculate taxes and deduct them and then add back
depreciation. The two methods are shown below :

New Machine ' Existing Machine
Accounting | Cash flow | Accounting | Cash flow
Annual-revenues - 450,000 400,900 400,000 400,000
Less: Annua) cost of operation | - 170,000 210,000 210,000 210,000
Before tax cash flow 280,000 190,000 190,000 190,000
Less: Annual, depreciation 50,000 -20,000 - 20,000 20,000 -
) : 230,000 170,000 170,000 170,000
Less: Income taxes 50% 115,000 85,000 85,000 .
Net income after taxes 115,000 85,000 [ 85,000 85,000
Add: Back Depreciation 50,000 20,000 20,000 20,000
After tax cash flow . 165,000 105,000 | 105,000 105,000

Step 4 : Calculate effects in final year : In the final year two events occur: |

I. The return of the working capital tied up in year zero. In our example,
20,000 is treated as an inflow in the ﬁnal year since the money is freed
for other uses. .

2. In the final year, each machine is sold in its respective cash flow
stream. To get the after tax effect, we must estimate the book and cash
value and compute the net cash value from the sale of each asset, as
given below.
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New Machine | Existing Machine
Book value in 4 years " 40,000 0
Cash value in 4 vyears 30,000 10,000
Gain (Loss) on sale in 4 years (10,000) 10,000
Tax saving (additional taxes) 5,000 (5,000}
Plus Cash Received 30,000 10,000
Net Cash Value 35,000 5,000
. Thus, we have cash flow in the final year as follows :
New Machine | Existing Machine
Annual inflows from step 3 1,65,000 1,05,000
Return of working capital 20,000 -
Sale of machine 35,000 5,000
Final year cash flow ~2,20.000 1,10.000

Step 5 : Calculate the Differential after Tax stream : We subtract the
existing machine stream from the new machine streamas follows :

Difference

Year New Machine ‘Existing Machine
0 (1,85,000) 0 (1,85,000).
1 1,65,000 1,05,000 60,000
2 1,65,000 1,05,000 60,000
3 1,65,000 1,05,000 60,000
4 2,20,000 1,10,000 - 1,10,000

This stream shows both the timing and amount of net cash outlay and
net cash inflow over the life of the new machine. All effects are differential
— the difference between having the investment and not having it, and can be
evaluatéd with time-value of money techniques as have been discussed earlier.

Cost of Capital )

‘ As mentioned above, the cost of capital is an important element as basic

input information in capital investment decisions. It provides a yard stick to
measure the work of investment proposals and thus, perform the role of accept
reject criterion. It is also referred to a cut-off-rate, target rate, minimum required
rate of return, standard return and so on. In the present value method of discounted

cash flow techniques, the cost of capital is used as the discount rate to calculate
the NPV.

In operational terms, cost of capital refers to the discount rate that would
be used in determining the present values of estimated future cash proceeds and
eventually deciding whether the project is worth accepting or not.

The cost of capital is considered as consistiﬁg of different sources of funds.
The cost of each source is called as specific cost of capital and these specific
costs when combined refer to overall cost of capital or weighted cost of capital.
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’ Assumpticns — Cost of Capital -
I. That the firm’s business and financial risk are unaffected by the
acgeptance and-financing of projects.
2: The firm’s financial structure is assumed to remain fixed. It implies

that the ‘additional funds required to finance the new project are to be
raised in the same proportion as the firm’s existing financing.

Solved Illustrations
Hlustration 1 : A project costing I5,60,000 is expected to produce annaul

net cash benefits of T30,000 over a pertod of 15 years. Estimate the IRR. Also,
find the payback period and obtain the IRR from it. How do you compare this
IRR with the one directly estimated?
' 5,60,000
_ 80.000

. Henee {rom the present value of annuity 1-13 years closet factors to 7 are
7191, (at 1)% rate of discount) and 6.811 (at 12% rate of discount). Hence IRR
would be somewhere between 11% and 12%.

Solution : Pavback period =%

Using interpolation IRR would be :
' 7.191-7
7.191-6.811

0.151
0.330

1%+

11%% + =11.5%

We know that reciprocal of payback period is a good approximation of the
IRR provided the life of the project is large or at least twice the payback period
and the project generates equal annual cash inflows. Since both the conditions
are satisfied. IRR would be reciprocal of the payback period i.e., 1/7 = 14.28%.

The two IRR's are different. The second method is an approxiamation
present value whereas the first gives the correct IRR, since at that discount rate
cash inflows cquals the cost of the project or the net present value is zero. '

Hlustration 2 : Valuable Products are considering purchase of a machine
for its prduction line. Two types of options are available deluxe model with
30,000 initial cost and economy model with ¥20,000 initial cost. Each model
has 5 years life and no salvage value. The net cash flows after taxes associated
with each investment proposal are :

Deiuxe Model Economy Model

Net.cash flows after taxes [—15 years . ¥9.000 T 6,000
Solution :

- . Net 'resent Value Method :

. Cash inflow after taxcs ! Total Present Value
Year's | Deluxe Economy Model | PV Factor | Deluxe | Economic
Modlel (3) ® 10% Maodel ) | Model })
1-5 9.000 6.000 3.7907 34.116 22744
Deduct initial cost 30.000 20,000
Net Present Value 4,116 2,744




Hence, the model that gives higher NPV should be chosen i.e. Deluxe
Model. ‘
Remark : Since capital outlay was higher for Deluxe Model it has given

higher NPV.
2. Present Value Index :
Deluxe Model Economy Model
_ 34.116 _ 22.744
30,000 20.000
= . 1.372 = 1.1372
Since both give same P1 Index, we are indifferent as to both the models.
3.IRR:
Deluxe Model Economy Model
_ 30:000 B 20,000,
9,000 : 6.000
= 3.33 years = 3.33 years

Decision : If the capital is adequate there are no constraints, the proposal

that gives higher NPV should be selected. In this case. the Deluxe Model.
Ilustration 3 : The High Peaks Sporting Goods Stores have been plagued
' by numerous burglaries over the last 3 years. To keep insurance premiums
at reasonable level and protect 10,00,000 inventory, the-store fixed a night
watchman. The watchman has solved the burglary problem, but he costs the

firm 12,000 a year. '

He is occasionally absent from work due to sickness or bad weather. A
security system company has offered to sell the store systém that would eliminate
the need for the night watchman. The system has an expected useful life of 15
“years. The security system’s salesperson is computing the cost of the system and
will present a bid this week. The management estimates cost of capital at 16%.

Required :
1. What is the maximum bid the store should accept?
2. If the bid is 64.000 should the store accept?

3. If the actual life of the security system is 12 years instead of 15. does
it have any effect on your answer in part (b)?

" Solution : In this case there are two alternatives :
1. To employ watchman at a salary of 12.000 a year.
2. To buy the system that has an expected life of 15 vears.

If one buys the system.it will save 12,000 per year for 15 years i.e., at zero

date it is equivalent to 12,000 x Cum Discount factor at 16% for 1 — 15 years

= 12,000 x 5.575 = 66,900. Hence the maximum bid the store should accept is

66,900. Any offer less than 66,900 is acceptable hence if the bid is 64.000 the
store should accept.

Investment Decision

Notes

Self Assesment Material

71



Financial Management

Notes

- 72 Self Assesment Material

If the actual life of the sccurity system is 12 years, the saving is equivalent
to 12,000 » Discount factors at 16% 1 — 12 years = 12,000 x 5,197 = 62,364.
Hence the maximum should be restricted to 62.364 in this case. Therefore, the |
offer of 64,000 cannot be accepted in a situation where the life of security is 12
years..

Hustration 4 : A company owns a machine, which is in current use.
It was purchased at 1,60,000 and had a projected life of 15 years with 10,000
salvage value. It has a depreciated straight line for 5 years to date and could be
sold for 1,30,000.

A new machine can be purchased at a total cost 0f 2,60,000 have a 10—year
life salvage value of 10,000 and will be depreciated straight line. It is estimated
that the new machine will reduce labour expenses of 15,000 per year and net
working capital requirement of 20,000. The income tax rate applicable to the
company is 40% and its required rate is 12% on investment. Determine whether
the new machine should be purchased. The income statement of the firm using
the current machine for the current vear is as follows : -

Sales ' <20,00,000
Labour 7,00,000 '

Material 5,00,000'

Depreciation 2,00,000 14,00,000
Earnings before Tax ‘ 6,00,000
Taxation @ 40%" 2,40,000
Profit after tax - . 3,60,000

Assume that if the sale proceeds of machine exceed the depreciated value,
so much of the excess as does not exceed the difference between the costs and
written down value, shall be subject to income tax. Given cumulative present
value factor ) — 10 years at 12% 5.650 and present value factor year 10 at 12%
0.322. ‘

Solution : )
® & ®

Saving of labour expenses due to 15.000
new machine ’
Less : Increase in depreciation on 2.60.000 - 10,000

account of new machine 10

25,000

Depre on account of existing 1.60,000 - 10,000

10,000 15,000

machine 15

~ "Net increase in profits - 0

" Add depreciation added back 15,000
Incremental cash inflow per year . ‘ 15,000



Captial investment:

Cost of the new machine 2,60,000

Sale proceeds of old machine (+) 1,30,000

Tax on account of- sale of old

machine: _

Sale proceeds 1,30,000

Depreciated value 160,000 — 5 x

10,000 . 1,10,000

40% Tax 20,000 8,000

Reduction in Working Capital (—) 20,000 118,000
Inflow: _

Saving from operations 1 — 10 years

@ 15,000 x 5,650 84,750

Sale proceeds at 10th year 10,000 x

0322 3,220

Reduction in working capital

restored at the end of the project () 6,440 81,530

20,000 x 0.322
Net Present Value (-) 36,470

Since the net present value is negetive, the new machine should not be
purchased.

Illustration 5 : A company is setting up a project at a cost of 300 lakhs.
It has to decide whether to locate the plant in a Forward Area (FA) or Backward
Area (BA). Locating in Backward area means a cash subsidy of 15 lakhs from
the Central Govt. Besides, the taxable profits to the extent of 20% is exempt for
10 years. The project envisages a borrowing of 200 lakhs in either case.

The cost of borrowing will be 12% in Forward Area and 10% in Backward
Area; costs are bound to be higher in Backward Area. However, the revenue
costs are bound to be higher in Backward

Area. The borrowings (principal) have to be repaid in 4 equal annual
installments beginning from the end of the 4th year. With the help of following
information and by using DCF technique you are required to suggest the proper
location of the project. Assume straight-line depreciation with no residual value.

Profit (Loss) before Depreciation and Interest

(% Lakh)
. Year FA BA Present value factor @ 15%
1 -6 - 50 0.87 '
2 34 -20 0.76
3 54 10 - . 0.66
4 74 20 0.57
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5 108 45 0.5
6 142 . 100 ' 0.43
7 156 [55 0.338
8 230 190 0.33
9 330 230 0.28
Notes 10 430 330 0.25
Solution : Forward Area :
Year| Profit | Depre. | Interest| Profit | Tax | PAT| Cash Cash | Net | PV [ Discount
before after inflow = | outflow | cash Value of
Int.& Depre. PAT + cash flow
Depre. & Int. Depre.
0 100 -100 1 |-100
. 1 -6 30 24 -60 —60 —30 =30 | .87 -26.1
2 34 30 24 ~20 =20 10 ) iy 76 7.6
3 54 30 24 30 30 | .66 19.8
4 74 30 24 20 20 50 57
5 108 30 18 60 60 90 50 40 | 50 20
6 142 30 12 100 | 50 | 50 80 50 30 | 43 12.9
7 156 30 6 120 6 | 60 90 50 40 .38 15.2
8 230 30 200 | 100 100 130 {130 33 | 4256
9 330 30 300 | 1501 150 180 180 | .28 504
10 430 30 400 | 200 200 230 230 | .25 57.5
100

Notes : Year | and Year 2 loss of 60 and 20 respectively and Year 4 and
5 loss adjusted against the years profit to the extent of 20 — and 60 respectively.

Backward Area :

Year| Profit | Depre. | Interest | Profit | Tax | PAT | Cash Cash | Net PY Discount
before after inflow = | outflow | cash | Factor PV
Int. & Depre. PAT + flow
Depre. & Int. Depre.
0 C 85 -8 | 1.0 | -85
1 =50 30 20 | -100 -100 -70 =70 .87 -60.9
2 =20 30 20 =70 =70 ~40 -40 76 -30.4
3 10 30 20 —40 —40 -1 -10 .66 6.6
4 20 30 20 =30 =30 50 =50 57 -28.5
5 45 30 I5 30 50 =20 50 -10.0
6 100 30 10 60 . 60 90 50 40 43 17.2
7 153 k)] 3 120 120 150 50 100 38 38
8 190 30 160 | 40 | 120 150 150 33 49.5
9 230 30 200 | 80 | 120 150 150 28 42.0
10 330 30 300 (120 iR0 210 210 25 52,5
* After adjusting cash subsidy of ¥ 15 lakhs received from the Central
Government. ‘
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In the year 6 and 7, since the profits earned during the years were lessthan  Investment Decision
loss carried forward there was no tax liability.

In the year 8, profits of 160 lakhs were adjusted against loss ¢/f'i.e. 100 +
70 + 40 + 30 - 60 — 120 i.¢. 60 balance profit of 100 lakhs out of which 20% was
tax free and the remaining 80% 80 lakhs was subject to tax @ 50% of 40 lakhs.

In the years 9 and 10, profits to the extent of 20% were tax free, balance
80% subject to tax of 50%, hence tax during the years were 200 x 0.8 x 0.5 i.e, Notes
80 lakhs and 300 x 0.8 x 5 i.e., 120 lukhs respectively.

Decision : The net present value of the project in the Forward Area is
100.2 lakhs whereas it is negative to the extent of 22.2 lakhs in the Backward
Area. Therefore, proper location of the project is the Forward Area. |

Iltustration 6 : TSL Ltd. a highly profitable and tax paying company
is planning to expand its present capacity by 100%. The estimated cost of the
project is 1,000 lakhs out of which 500 lakhs is to be met out of loan funds. The -
company has reccived two offers [rom their bankers :

Option 1 Option 2
Values of loan <500 lakhs US § 14 lakhs equal to ¥500
lakhs
Interest 1 5% payable yearly 6% payable (fixed) yearly
' inUS $
Period 5 years 5 years
Repayment In 5 installments, First|Same as Option ]

installment is payable |
year after draw down? _
Other expenses (Average) | 1% of the value of the loan | 1% of USA =336 (Average)

Future exchange rate - End of | year USA = T8
thereafter to increase by 32
per annum.

The company is liable to pay Income tax at 35% and eligible for 25%
depreciation of W.D. value. You may assume that at the end of the 5 the year,
company will be able to claim balance in WDV fortax purposes. The company
follows Accounting Standard AS — 11 for accounting changes in Foreign
Exchange Rate. '

Required :
. 1. Compare the total outflow of cash under the above options.
2. Using discounted cash flow techmque, evaluate the above offers.
3. Is there any risk, which the company should take care of ?
4. In case TSL has large volume of exports would your advice be

different.
The following discounting table may be adopted :
Year ' 0 ] 2 3 4 5
Discounting factor 1 | .921 | .848 | .781 [ .720 | .663
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Option I = Loan in Rupees :

Year Repayment | Interest | Other Tax Net ‘Discdunting Pre:Tent

of principal |- @ 15% | expenses | saving | outflow factor value

0 : 5 175 | 325 -1 3.25

‘Notes 1 100 75 26.25 | 148.75 0.921 137
' 2 100 60 21 139 0.848 117.872
3 100 45 1575 | 129.25 -0.781 100.944

4 100 30 | 105 | 1195 0.720 86.040

5 100 15 _ 525 | 109.75 0.663 .| 72.764

) s00 - 225 5 80.5 | 649.5 517:87

Option 11 : As per AS 11, the foreign exchange difference arising out of
loanrepayment in foreign currency is to be capitalized. Similarly, the outstanding
loan balances at each year-end have to be converted at foreign exchange rate
prevailing at the end of the year and the differerice has to be capltahzed

Option III : Foreign Currency Loan

E \ Re: : ¥ | Interest | Other | Total Répay. of Int Other Total
I:::tl::‘ Year principal @ 6% - chailrges amount | principal " charges | payments
(US § in Lakhs,) . (T Lakhs)
36 | 0 . 0.140 0.140 5.04 5.04
38 1 2.8 0.840 3.640 | " 1064 3192 138.32
40 2 2.8 0.672 3472 112 26.88 138.88
42 3 28 0.504 | . 3.304 117.6 | 21.168 . 138.768
44 4 28 0.336 3.136 123.2 14.784 137.984
46 5 2.8 0.168 ) 2.968 128.8 7.728 136.528
14 - 2.520 0.140 16.660 ‘588 102,48 | - 5.04 695.52

Tax savmg on additional depreciation on fixed assets on account of
increase in loan amount at the year-end due to foreign exchange ﬂuctuatlon and
repayment of loan.

Loan Increase in loan . CoLL Tax e
n ( due to foreion Opening . Depreciation saving o Closing
Year | 21M0UR OTTPE | WDVon [ Total | 25%on NSO | WDV on
ofs in US exchange addition additions (5) additions additions
| $Lakhs | fuctuations. ‘ @3 .
m | @ @ “) (5=3+4) | 25% on (6) M (8=5-6)
1 14 32 32 g 2.8 24
2 u2 |0 224 24 46.4 1.6 4.06 34.8
3 8.4 168 348 | s16 129 4.515 38.7
4 56 11.2 387 499 | 12475 | 4366 37425
3 2.8 5.6 37425 | 43.025 43.025* | 15.059

*Assume that full benefit will be claimed for tax purpose.
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Amt of | Tax saving Tax savin
Y interest of int. on A dvdl E Total |'Net cash | Discount | Present
®4T | and other | and other |. . .. | payment | outflow | factor value
Depreciation
charges charges :
0 5.040 - 1.764 | 5.04 3.276 1 3.276
1 31.92 11172 2.8 138.32 | 124.348 921 114.525
2 26.88 9.408 4.06 138.88 { 125412 .848 106.349
3 21.168 7.408 4.515 138.768 | 126.845 781 99.066
4 14,784 5.174 - 4366 - | 137.984 | 128.444 .720 92.480
5 7.728° 2.704 15.059 " 136.528 | 118.765 .663 78.741
37.630 30.300 695.52 | 727.090 494.437

1. The absolute and discounted value of Option II seems to be better
than Option 1. However, the company has to be careful about future
exchange rate, since the indicated rates are more by rule of a thumb
rather than based on any specific approach. The company should cover
possible foreign exchange fluctuations in future and then work out the
value.

2. In case the company has good volume of exports, then it may help the
company to help in future payments. In that case, the company may
take a lenient view of covering foreign exchange risk.

IMustration 7 : S Engineering Company is considering replacing or
repairing a particular machine, which has just broken down. Last year, this
machine costed 20,000 to run and maintain. These costs have been increasing in
real terms in recent years with the age of the machine. A further useful life of 5
years is expected, if immediate repairs of 19,000 are carried out. If the machine
is not repaired it can be sold immediately to realize actual 5,000 (ignore loss/
gain on such disposal).

Alternatively, the company can buy a new machine for 49,000 with an
expected life of 10 years with no salvage value after providing depreciation on
straight-line basis. In this case, running and maintenance costs will reduce to
14,000 each year and are not expected to increase much in real terms for a few
years at least. S Engineering Company regards an annual return of 10% p.a. after
tax as a minimum requirement on any new investment. Considering the Capital
Budgeting technique, which alternative will you choose? Take corporate tax rate
of 50% and assume that depreciation on straight-line basis will be accepted for
tax purposes also.

" Given cumulative present value of Re. 1 p.a. @ 10% for 5 years ¥ 3,791

and for 10 years ¥ 6,145

Solution :

Repairing existing machine < 9,500
Cost of repairs is 19,000 net of tax
Equivalent annual cost for 5 years 39,500+3.791 =3 2506

Annual Running & Maint, cost for 10 years 10,000
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< 20.000 net of tax l

Total annual cost 12506
Buying new machinery :

Purchase cost- . 49000

Less: realization from old machine 5000

Annual equivalent cost for 10 years 44000/6145 7160
Running & Maint. cost per machine 7 14000/net of tax 7000
Tax benefit of depreciation p.a. 49000/10/x50 - (2450)
Total annual cost 11710
Different in annual cost in buying . 796

Since annual cost of buying is less than that of repairing, one should go
for buying option. , :
Second solution : '

I, To repair existing machine.

Cost of repair immediately net of tax. (X 19,000x50%) 9,500
Running & Maint, Cost of 5 year ( 20,000 x 3.791) , 37,910
Total net present value of after tax cash outflows for 5 year. 47.410
Hence net equivalent cash outflows p.a. 47,410/3.791 1.2;506
2. To buy new machine
Purchase cost of new machine 49,000
Less: Sale proceeds of old machine 5,000 44,000
Tux benefit on depreciation p.a. (¥ 49000/10x50%) {2,450)
Running & Maint. Cost p.a. (50% of 14000) 7,000
Net cash outflow for 10 years (X 4550x6.145) 4,550 27,960
Nat cash outflows for 10 years. : 71,960
Hence net equivalent cash outflows p.a. 71,960/6.145 11,710

Since. net equivalent cash otitflow p.a. for buying a new machine ¥11,710
is less than net equivalent outflows of 12,506 for repairing of an existing
machine. Therefore, it is advisable that the company should go for buying a
new machine. ' -

Capital Decision under Risk and Uncertainty

In discussing the capital budgeting techniques, we have so far assumed that
the proposed investment projects do not involve any risk. The assumption was
made simply to facilitate the understanding of the capital budgeting techniques.
In real life situations, the firm in general and its investment projects in particular
are exposed to different degrees of risk. What is risk and how can risk be
incorporated and measured in investment decisions in real world situation.

Nature of Risk : In the context of capital budgeting, the term, risk,.
refers to the chance.that a project will prove unacceptable — that is NPV < 0



or IRR < cost of capital. More formally, risk in éapital budgeting is the degree
of variability of cash flows. Projects with a small chance of acceptability and a
broad range of expected cash flows are more risky than projects that have a high
chance of acceptability and a narrow range of expected cash flows.

In the capital budgeting projects, risk stems almost entirely from cash
inflows, because the initial investment i.e., cash outflow is generally known with
relative certainty. These inflows derive from a number of variables related to
revenues expenditures and taxes.

Example : The level of sales, the cost of raw materials, labour rates, utility
costs and tax rates. Risk is associated with the variability of future returns of a
project. The greater the variability of the expected returns, the riskier the project.
Risk can however be measured more precisely. The most common measures of
risk — standard deviation and co-efficient of variations — are discussed later, in
this unit.

Conventional Techniques to Handle Risk

The following are conventional techniques to handle risk in capital
budgeting :

* Payback

* Risk adjusted discount rate

= Certainty equivalent

These methods are simple, familiar and partially defensible on theoretical
grounds.

Payback : Payback is one of the oldest and commonly used methods for
explicitly recognizing risk associated with an investment project. Business firms
using this method usually prefer short payback to longer one and often establish
policies that a firm should accept guidelines with some maximum payback period
say three to five years. Apart from simplicity, payback makes an allowance for
risk by :

1. Focusing attention on the near term future and thereby emphasizing

liquidity through early recovery of capital and

2. By favouring short-term projects over long-term riskier projects.
Risk Adjusted Discount Rate Approach (RAD)

Under this method, the amount of risk inherent in a project is incorporated
in the discount rate employed in the present value calculations. The relatively
risky projects (e.g. project involving introduction of new product into the untried
market) would have relatively high discount rates and relatively safe projects
would have relatively low discount rates. The rationale for using different risk
adjusted rates for different projects is as follows. The rate of discount or the cost
of capital is the minimum acceptable rate of return which the investors demand
in providing capital to the firm for that type of investment since such rate is
applicable elsewhere in the economy on assets of similar risk. If the project camns
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less than the rates earned in the economy for that risk, the shareholders will earn
less and the value of the company’s shares will fall. A well accepted economic
premise is that the required rate of return should increase with increase in risks.
Hence, the greater the risk, the greater should be the discount rate and vice versa,

The risk-adjusted rate can be used with both the NPV and IRR methods
of evaluation of capital expenditure. If NPV were positive, the proposal would
qualify for acceptance. In case of the IRR, .as a decision criterion, the internal
rate of return would be compared with the risk adjusted required rate of return
and if the former exceeds the latter, the proposal would be accepted, otherwise
not. :

The risk in connection with future projections has two dimensions. First as
already mentioned, riskiness of the projects at a particular point of time became’
of the nature of proposals, e.g., expansion of new products. Second, the risk
may be different in the case of the same project over time e.g,, risk at the end of
Second year may be more than that at the end of first year.

Advantage :

1.. This method is simple to calculate and casy to understand, since
coinpanies in actual practice apply different standards of discount for
different projects.

~ Disadvantages and Difficulties :
1. Difficulty encountered is how to express a higher.risk in terms of

- higher discount rates. It is doubtful if the exercise would give objective
results.

2. It does not make direct use of the information available from the

_ probability distribution of expected future cash. Conceptually, this

approach adjusts the wrong element. It is the future cash flow of a

“project, which is subject to risk and hence should be adjusted and not
the required rate of return. .

3. The process of adding the risk premium to the dlscount rate leads to
compounding of risk over time. In other words, this method implies
increase of risk with time and therefore proposal in which risk does
not necessarily increase with the time may not be properly evaluated
by this method. .

In brief, this method can at best be considered as a crude method of
incorporating risk into the capital budgeting analysis.

Examypjle : Let us determine the risk adjusted net present value of the

_ following :
- <A B C
Net cash outlay %) 1,00,000 1,20,000 | 2,10,000
Project life 5 years 5 years 5 years
Annual cash inflow (T) 30,000 42,000 70,000
‘| Co-efficient 'of variation ‘ 0.4 0.8 1.2




The company selects the risk-adjusted rate of discount on the basis of  Investment Decision
coefficient of variation : :

Coefficient of Risk adjusted rate of | PV factorl to 5 years at risk
variation discount adjusted rate of discount
0.00 10% 3.791
0.40 12% 3.605
0.8 14% 3.433
1.2 16% 3274
1.6 18% 3.127
2.0 22% 2.864
More than 2.0 25% 2.689
Solution ;
Project | Net cash | Coefficient | Market Annual PV Factor | Discounted | NPV
| outflow of discount cash (1-5 years) cash
® variation rate inflow at market inflows (%)
\ ®) [ discount Rate
A 1,008,000 0.4 12% 30,000 3,605 1,08,159 8,150
B 1,20,000 0.8 14% 42,000 3,433 1,44,186 | 24,186
C 2,10,000 12 16% 70,000 3,274 2,29,180 19,180

Certainty Equivalent Approach

Under this method, risk element is compensated by adjusting cash inflows
rather than adjusting the discount rate. The risk adjustment factor is expressed
in terms of certainty — equivalent coefficient i.e. the relationship between certain
(riskless) cash flows and risky (uncertain) cash flows. The certainty equivalent
coefficient can assume a value between 0 and 1 and is inversely related with risk.
If risk is more, certainty is less and certainty coefficient small and vice-versa.
The coefficients can be determined by subjective or objective assessments of
cash flows that will rise certainly and cash flows that are likely to occur.

The second step under this approach after conversion of expected cash
flows into certainty equivalents, is to calculate their present values based on the
risk-free rate of discount (which appropriately reflects the time value of money).
Finally, it has to be decided whether the project would be accepted or not, based
on either NPV or the IRR method.

Advantages :
1. Itis simple to calculate.

2. Tt incorporates risk by modifying the cash flows, which are subject
to risk. Conceptually, it is superior to the time adjusted discount rate
approach.

Weakness and Difficulties :
1. Being a subjective estimate it cannot be objective, precise and

consistent, hence conclusions based on such estimates are open to
- question.

Notes
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2. It does not dll’ECtly use the probabxhty distribution of possible cash
flows.

3." It cannot be consistently applied to various projects and over time.

Exainple:

. 4
Cash outflows : 1,50,000
Cash inflows Year | - . 70,000

Year 2 90,000

Year3 | ' 60,000
Riskless rate of return 9% '
Risk adjusted rate of return for the current project 20%
Certainty equivalent coefficient for future cash inflows:

Year 1 . 0.90
Year2 0.80
Year 3’ 0.65

Solution :
NPV based on risk-adjusted rate of discount
70,000 90000 60000
+ ¥
120 (1.20)° (1.20)°
=--150,000 + 58,333 + 62500 + 41667 =—150000 + 162-500'. )
= 12500, positive; hence project should be accepted -

=-150,000+

, NPV based on certamty equwalent coefficient :

70,000 90000X0.80 60000 X 0.65
1.09 (1.09)° (1.09°

=—150,000+

=_150000 + 57798 + 60601 + 30115
=—-150000 + 148514 = -1436
= Negetive; hence project should not be accepted. 2
Hence from the above illustration, it is clear that both the above methods may not
yield identical results. .
Probability Distribution Approach
The probability distribution of cash flows over different periods pr0v1des
valuable infocrmation about expected value of return and the dispersion of
probability distribution of possible returns. On this basis, an accept-reject
decision can be taken. -
The application of probability distribution approach in analysing risk in
capital budgeting depends upon the-behaviour of the cash flows whether the
cash flows are (a) independent or '

(b) dependent. Independent means cash flows in future years are not
affected by cash flows in the preceding or following years. On the other hand

-~



when cash flows in one period are dependent on cash flows in previous year, they
are referred to as dependent cash flows. Let us first discuss the application of
probability theory to analyze risk in capital budgeting assumption of independent
cash flows :

1 NPV = i Expected cash inf low during each period
; = (1 +risklessrate of interest)

—C ash outfl ow

t=1 (1 + riskless rate of interest)t
t = years / period
Now expected cash inflow in each period= Diff. levels of cash inflow x
Probability at each level

Probability at ¥ different levels cash irf'low  expected cashinflow ]"‘
=, each level in each penod each peniod

2.,

- {1+ risKless rate of interest)™

3. By making use of normal probability distribution. one can analyze
further. The element of risk in capital budgeting i.e. probability of different
expected values of NPV i.e. the probability, of NPV having the value, zero or
less, greater than within the range of two values and so on. Thus, the normal
probability distribution an important statistical technique in the hands of decision
makers for evaluating the extent of risk of the project.

Example : A company is considering an investment in a project requiring

initial outlay of 50,000 with expected cash inflow generated over 3 years as
follows : i

Year 1 Year 2 : Year 3
Cash | Probability Cash Probability Cash Probability
flow (3) Flow () Flow ()
15000 0.2 20000 0.5 25000 0.1
20000 0.4 23000 0.1 30000 0.3,
25000 - 0.3 25000 0.2 35000 0.3
30000 0.1 28000 0.2 50000 0.3

I. Assuming the probability distributions of cash outflows for future
periods are independent, the firm’s cost of capital is 10% and the firm
can invest in 5% treasury bills, determine the expected NPV.

Determine the standard deviation about the expected value.

W o

If the total distribution is approximately normal and assumed
continuous.

(a) What is the probability of the NPV being zero or less.
(b) Greater than zero.

(¢) Profitability index being 1.00 or less.

(d) At' least equal to mean.

(e) 10% below mean and 10% above mean.
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