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Chapter 1
MANAGEMENT (Q3& @B/ AIRIIT )

1.1 INTRODUCTION

In today’s tough and uncertain economy, a company needs strong managers to lead its staff
toward accomplishing business goals. But managers are more than just leaders — they’re
problem solvers, cheerleaders, and planners as well. And managers don’t come in one-Size -
fits-all shapes or forms. Managers fulfill many roles and have many different responsibilities
at each level of management within an organization. In this chapter, you not only discover
those roles and functions, but you also find out the truth about several common misconceptions

about management.
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1.2 MEANING OF MANAGEMENT

Management is distinct process consisting of planning, organizing, actuating & controlling performance

to determine & accomplish the objectives by the use of people & resources.
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1.3 NATURE AND CHARACTERISTICS OF MANAGEMENT

Involves decision-making: Management in the decision making process & the decisions
are involved in all the functions of management.

It Co-ordinates all activities & resource: It is concerned with the Co-ordination of all
activities & resources it’s various functions to attain the stated objectives.

It is a universal activity: It manages irrespective of the enterprise in which they are
working & their place in the organizations makes use of the management principles.

It is an integrating process: It integrates men, machines & materials for carrying out the
operations of the enterprise & for achieving the stated objectives.

It is concerned with direction & control: It in concerned with the direction & control of
various activating the enterprise to attain the business objectives.

It is in tangible: It is abstract & cannot be seen with the eyes. It is evidenced by the
quality of organization & results such as increased productivity.

It is a profession: Because there are established principles of management which are

being applied in practice.
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1.4 SCOPE OF MANAGEMENT

o Developing Management
o Distribution Management
« Financial Management

e Marketing Management
e Production Management
o Office Management

o Transport Management
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1.5 FUNCTIONAL AREAS OF MANAGEMENT
The functions of management are planning, organizing, staffing, leading, and controlling.
I.  Planning: This step involves mapping out exactly how to achieve a particular goal.
Say, for example, that the organization’s goal is to improve company sales. The

manager first needs to decide which steps are necessary to accomplish that goal. These
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steps may include increasing advertising, inventory, and sales staff. These necessary
steps are developed into a plan. When the plan is in place, the manager can follow it to
accomplish the goal of improving company sales.

Il.  Organizing: After a planis in place, a manager needs to organize herteam and materials
according to her plan. Assigning work and granting authority are two important
elements of organizing.

I1l.  Staffing: After a manager discerns his area’s needs, he may decide to beef up his
staffing by recruiting, selecting, training, and developing employees. A manager in a
large organization often works with the company’s human resources department to
accomplish this goal.

IV. Leading: A manager needs to do more than just plan, organize, and staff her team to
achieve a goal. She must also lead. Leading involves motivating, communicating,
guiding, and encouraging. It requires the manager to coach, assist, and problem solve
with employees.

V.  Controlling: After the other elements are in place, a manager’s job is not finished. He
needs to continuously check results against goals and take any corrective actions
necessary to make sure that his area’s plans remain on track. All managers at all levels
of every organization perform these functions, but the amount of time a manager spends

on each one depends on both the level of management and the specific organization.
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1.6 MANAGEMENT AS A SCIENCE, ART OR PROFESSION

Management as a science: Management is not like the exact or natural science such
as physics, chemistry etc which are called exact sciences which makes it possible to
study any one of many of the factors affecting a phenomenon individually by making
the other factors inoperative for that moment of time by examining the effects of heat
on the density of air by holding other factors constant in the laboratory for example but
where as in management it is not possible to study in management as it involves the
study and multiplicity of factors affecting him in which involves the study of monitory
incentives on workers’ productivity which means that findings are not accurate and
dependable as those of physical sciences and therefore, a management can be put in the
category of a behavioral science. Management are not culture bound because even
though the different cultures may give rise to different management practices,
techniques or theory concepts and principles remain the same which lead to the
conclusion that management did not differ from country to country which is true even

in the field of natural sciences.

Management as an art: As the science considers the why phenomena management as
an art is concerned with the understanding how a particular task can be accomplished
which involves art of getting things done through others in a dynamic and non repetitive
fashion and has to constantly analyze the existing situation, determine the objectives,
seek the alternatives, implement, coordinate, control and evaluate information and
make decisions. As the knowledge of management theory and principles is a valuable

kit of the manager but it cannot replace his managerial skills and qualities which has to
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be applied and practiced which makes us to consider manager as an art. Like the art of
a musician or the art of a painter who uses his own skill and does not copy the skills of

others.

e Management is a profession: Does not have fixed norms of managerial behavior. No
uniform of code of conduct or licensing of managers. Entry of managerial jobs are not
restricted to individuals with a special academic degree only and hence management

cannot be called a profession.
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1.7 MANAGEMENT & ADMINISTRATION

The basic differences between Management and Administration are as summarized in Table 1.1
Table 1.1 Basic differences between Management and Administration

Basic difference Administration Management
Nature of work It is primary concerned with It is dues the implementation plans &
determination of objectives & policies, doing function.

polices. It is thinking function

Scope It takes major decision It takes the decision within frame
work of administration.
Level of authority It is a top-level function Lower-level function
Status It consists of owners of an It consists of managerial personal with
enterprise specialize knowledge who may be
employees.
Nature of It is used in relation to good It is making in business forms.

military, educational &fuliginous

organization .
organization.

Influence Its decisions are influenced by The influence by internal
External factors such as social, factors such as values, beliefs,
political labor opinions.

1.8 ROLES OF MANAGEMENT
A manager wears many hats. Not only is a manager a team leader, but he or he is also a planner,
organizer, cheerleader, coach, problem solver, and decision maker — all rolled into one. And
these are just a few of a manger’s roles. In addition, managers’ schedules are usually jam-
packed. Whether they’re busy with employee meetings, unexpected problems, or strategy
sessions, managers often find little spare time on their calendars. These roles fall into three
categories:
I. Interpersonal: This role involves human interaction.

a. Monitor: Seek and receive information; scan periodicals and reports; maintain personal

contact with stakeholders.
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b. Disseminator: Forward information to organization members via memos, reports, and
phone calls.
c. Spokesperson: Transmit information to outsiders via reports, memos, and speeches.
Il.  Informational: This role involves the sharing and analyzing of information.
a. Figurehead: Perform ceremonial and symbolic duties, such as greeting visitors and
signing legal documents.
b. Leader: Direct and motivate subordinates; counsel and communicate with
subordinates.
c. Liaison: Maintain information links both inside and outside organization via mail,
phone calls, and meetings.
1. Decisional: This role involves decision making. Decisional Entrepreneur Initiate
improvement projects; identify new ideas and delegate idea responsibility to others.
a. Disturbance: Take corrective action during disputes or handler crises; resolve conflicts
among subordinates; adapt to environments.
b. Resource: Decide who gets resources; prepare allocator budgets; set schedules and
determine priorities.
c. Negotiator: Represent department during negotiations of union contracts, sales,

purchases, and budgets.
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1.9 LEVELS OF MANAGEMENT
e Two leaders may serve as managers within the same company but have very different
titles and purposes.
o Large organizations, in particular, may break down management into different levels
because so many more people need to be managed.
« Typical management levels fall into the following categories:

I.  Top level: Managers at this level ensure that major performance objectives are
established and accomplished. Common job titles for top managers include chief
executive officer (CEO), chief operating officer (COO), president, and vice president.
These senior managers are considered executives, responsible for the performance of
an organization as a whole or for one of its significant parts. When you think of a top-
level manager, think of someone like Dave Thomas of fast-food franchise Wendy’s.
Although John T. Schuessler was elected CEO in 2000, Dave Thomas is the founder
and still the chairman of the board. He is the well-known spokesperson for the chain.

Il.  Middle level: Middle managers report to top managers and are in charge of relatively
large departments or divisions consisting of several smaller units. Examples of middle
managers include clinic directors in hospitals; deans in universities; and division
managers, plant managers,and branch sales managers in businesses. Middle managers
develop and implement action plans consistent with company objectives, such as

increasing market presence.
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1. Low level: The initial management job that most people attain is typically a first-line
management position, such as a team leader or supervisor — a person in charge of
smaller work units composed of Hands-on workers. Job titles for these first-line
managers vary greatly, but include such designations as department head, group leader,
and unit leader. First-line managers ensure that their work teams or units meet
performance objectives, such as producing a set number of items at a given quality, that

are consistent with the plans of middle and top management.
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1.10 DEVELOPMENT OF MANAGEMENT THOUGHTS

Evolution of the management can be studies as
I. Early classical approaches

a. Scientific management: Fredric Winslow (1856-1915) is considered as the father of
Scientific management Exerted a great influence on the development of the
management through his experiment and writings. Conducted as a series of experiments
in three companies Midvale steel, Simonds Rolling machine and Bethlehem Steel while
serving as a chief engineer of Midvale steel company for a period of 26 years.

b. Administrative management: Henry Fayol is considered as the father of
administrative management (1841-1925) Where the focus is on development of broad
administrative principles. He was a French mining engineer turned into a leading
industrialist and a successful manager. Provided a broad analytical framework of the

process of administration.

Il. Modern approaches

a) Quantitative approach: Gained momentum during the second world war when UK and
USA were desperately trying to seek the solutions to a number of few, complex problems in
warfare. Interdisciplinary group of scientists were engaged for this purpose were known as
operations research (OR) teams because their work consisted of analyzing operations and
carrying out applied scientific research which were the same which were used for solving
problems in the industry. solving problems in the industry using OR techniques.

o A mixed team of specialists from relevant disciplines is called to analyze he problem
and to propose a course of action to the management.

e The team constructs the mathematical model t simulate the problem which in symbolic
terms all relevant factors that bear the problem, and the interrelationship amongst
them.

« By the changing the values of the variables in the model generally with a computer and

they team can determine the effect of each change.
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e Thus we can conclude that the focus is on quantitative approach is based on decision
making with quantitative tools and techniques for making objectively rational
decisions.

o Approach facilitates disciplined thinking, precision and perfection by expressing
relationships in quantitative terms which has been widely used in planning and control
activities where problems can be precisely identified and defined in quantitative terms.

b) Systems approach: Provides integrated approach to management problems and the key
concepts of systems approach are

o System is a set of independent parts: Which together works as a single unit and performs
some function. Similarly, an organization can also be considered to be composed of
four independent parts namely task, structure, people and technology.

o Structure subsystem: refers to the formal division of authority and responsibility,
communication channels and workflow.

o People subsystem: refers to the employees with their motives, attitudes and values and
the informal organization.

e Technology subsystem: refers to the tools and equipment as well as techniques which
are used by the organization to perform the task.

o Concept of considering the system as a whole: Means that no part of the system can be
analyzed and understood apart from the whole system and conversely, the whole system
cannot be accurately perceived without understanding all its parts. Each part bears a
relation of interdependence to every other part which rather than dealing separately with
the various parts of the organization as a whole. The above concept facilitates more
effective diagnosis of complex situations and increases the likelihood of appropriate
managerial functions.

e System can be either open or closed: Open system is one which interacts with its
environment and closed system is one which is independent of the environment. All
living systems are actually dependent on the external environment for information,
material and energy. They enter the system from the environment as inputs and leave
the system as outputs and therefore they are rightly conceived as open systems. Inputs
of a business organization: raw materials, power, finance, equipment, human effort,
technology, information about market, new products, government policies and the
changes these inputs into output of goods, services and satisfaction and the

transformation process is known as throughput.
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c. Contingency approach: Is the second approach which tries to integrate the various
schools of management thought. There is no best way of doing things under all
conditions Methods and techniques are highly effective in one situation may not work
in other situations and results differ because the situations differ. The task of a manger
is to try to identify which technique will in a particular best contribute to the attainment
of the management goals and managers have therefore to select the situational
sensitivity and practical selectivity. Contingency views are applicable in designing
organizational structure, in deciding the degree of decentralization, in planning
information decision systems, in motivational and leadership approaches in establishing
communication and control systems, in solving conflicts and managing change, in

establishing and control systems and in several areas of organization and management.
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Chapter 2
PLANNING

Planning is an intellectual process which requires manager to think before acting. It is thinking
in advance. it is planning that managers of organization decide what is to be done, when it is

to be done, how it is to be done, and how has to do it.

2.1 NATURE OF PLANNING

A plan must be flexible. By flexibility of a plan is mean its ability to change direction to adapt
to changing situations without undue cost. It needs to possess a built-in flexibility in at least
major areas technology, market, finance, personal and organization. Flexibility in technology
means the mechanical ability of a company to change and vary its product-mix according to
changing needs of its customers. Planning is all pervasive function. In other words, planning is
important to all managers regardless of their level in the organization. There are however some
differences in involvement by managers at different levels. One major difference concerns the
time period covered. Top level managers are generally months to five years later, or even after
that. Lower-level managers are more concerned with planning activities for the day, week or
month. First line supervisors, for example plan the work activities for their people for the
day. They are not responsible for predicting sales levels and ordering materials to produce
Products six months in the future. A second major difference concerns the time spent on
planning. Top managers generally spend more time on planning. They are concerned with
establishing objectives and developing plans to meet those o bjectives. Lower level managers

are more involved in executing these plans.
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2.2 IMPORTANCE OF PLANNING

The importance of planning are as follows

e Minimizes risk and uncertainty
By providing a more rational, fact-based procedure for making decisions, planning allows
managers and organizations to minimize risk and uncertainty. Planning does not deal with
future decisions, but in futurity of present decisions.
If a manager does not make any provision for the replacement of plant and machinery, the
problems he will have to face after ten years can well be imagined. The manager has a feeling
of being in control if he has anticipated some of the possible consequences and has planned for
them. It is like going out with an umbrella in cloudy weather. It is through planning that the
manger relates the uncertainties and possibilities of tomorrow to the facts of today and
yesterday.

e Leads to success
Planning does not guarantee success but studies have shown that, often things being equal,
companies which plan not only outperform the non-planners but also their past results. This
may be because when a businessman’s actions are not random arising as mere reaction to the
market place Planning leads to success by doing beyond mere adaption to market fluctuations.
With the help of a sound plan, management can act proactively and not simply react. It involves
to attempt to shape the environment on the belief that business is not just the creation of

environment but its creator as well.
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e Focus attention on the organization’s goals
Planning helps the manger to focus attention on the organization’s goals and activities. This
makes it easier to apply and coordinate the resources of the organization more economically.
The whole organization is forced to embrace identical goals and collaborate in achieving them.
It enables the manager to chalk out in advance an orderly sequence of steps for the realization
of organizations goals and to avoid needless overlapping of activities.

« Facilitates control
In planning, the manager sets goals and develops plans and to accomplish these goals. These
goals and plans then become standards against which performance can be measured. The
function of control is to ensure that activities conform to the plans. Thus, control can be
exercised only if there are plans.

« Trains executives
Planning is also an excellent means for training executives. They become involved in the
activities of the organization and the plans arouse their interest in the multifarious aspects of

planning.

2.2 O3RCHIOD FTIN;3

O3B0 FWyEINS3AN & FFNIS03TNI I

* 9TOOD NI, €9, Z30H X, TLD FPRIZB T

APIETNFI, INTNTRF,L) TP, ITEVWEIE, A35-350038 ToODE )P,
WEBNAE BDROT, BEBION) DWREBTT) aNI), ROF NP 9T/ D3I,
90,3300, TR  OBEN  O[VEN3AIZE. BB 2ZedRST
A BNLRODT &35e3BORITHD),, STWT TyRY,3 AP BN 23dR T,

29,530 a03), ODNO0ZRLTTTEINY WO 3353 M,FBTTI O3I0eHTIC D200,
BT 3, B3I, BRENY SO03T 9330 ATWNDAWLTOT ReDRNPI), Woo,N
RORWITIC. 30 LB0° FOYH A0SO WO NPI, QDCF AT D3I,
LIIYNF T, ABRCBRAT T DODOITEATE) B3 230 IONTY, BRORNTITS. LT FedTS
20TVITITE). TRTW WY BHATEI0I. VP 9D, 33N DI, AOPsINF,
BOTI D3I, DIF,0D RONINPT DWE FOWORPAITEHT) O3t I0 eNRDT.

+ DB, FoTDenI3.T3

ABRBIO)  ODIAR), Do3DTRAIPDD), ST3E  OFOPINSY  3CDA,
ARE30V520N IWORNNP FeIo3eINTIZE3, A3LRARIS TOBWINE) O3eCHFTCITTII),

26



Management and Economics

BRI HWOER 9338 0T FAITOBNFD, DA, 005000RT  ToNeh
00Ty, TN NT IR, aDRTE, AFT Td3FHohoeN  OSuefe3add
302BE3L0N DOPLINPT T3> BVPOTIVLITONTY, D s3I eDROT 0NN
FTOTOMZ . T BlBI0D ATIONDOTW, DBEBDBAIN)  FRSE )O3N
FTOONE De3E CoRWIBITD a0 IY, ATP200N &) FONRIYRE).. 2053003 e) T WORTT
RyZ0NQ), EITIT By TIE 2020 SORTFTO &3¢S WOR T3, BRDRIES TONI,53:30,
YR WwPNRPROBTI 3.

« OR 0D MRS Ce3 DS FCoDLTDA

ARBREBION FOFOD MONS DI, WENREITNY 3 MDD FLODLTOIEN
0R50NNE RO WIS, VY ROA0D FOBILRONT, B, SRET00N
93 ONFL aNI), AOPEIRO) ROPRAPRIZT. Y IOF N 2,0T¢ DEIOD
MONSR, OFPBRATRL,EN eNI), LIYNFT S, AOPAITE), ABTOREN 20 I9ANRIT.
ROR, MY MONY AT 39,0F9,N 03I, 23ENTEITNAY 9SN35 €93T)200a38), SD,A
TN WTWLITW FedNE eIVDTeNEINY,, 2300028 Zed0N 2F0T® 20BN 33005302 0° €I,
JTRPPLRIST.

* A0D 09T, FINTDNRRPLTI I

ARBREBION),, WsSARIDTTY MONFID, BVRODAITVT NI, BREBINF,
29233, D BBRITT 03I, B8 MNP, ROPRITT. &8 THONY) 203I3), OSRLBINED
S03C  ToODEFeN3OD, LFODWIBITIVE  e0STCOBRNTPIMIES.  w3Ede3E3Tned
WOl tNIALTa IO NTIEH T, DWIBBATRPEHTD QAONOIjeT3
FOONE NG, 2ot ABCBINPT 3 23503) DONO0IZ)E0 AOs.

- 3923€.8 FTOODFDTIOF BFTD

302383 TOONE e BTON A3l 9325380 ARRING. €938 0RO
WFENTEIFTNYS). 3RBNAITRP,TT a0I), BRCBING O3RCHION  WIITFT
e903NPE) 9533 380D, T, TOTH I 3.

2.2 fAaeHr g

[BRISEIERGSCECINNEEINICIH

- S 31T Srfferaar s wva

fyofa Juarral sififes qaheiTa, aug-SmuTiad ufshdl UM &, Ao SaawiTge 3fiT SR
SR\ 3o sifAfEraar HH exvar ST gd. FraeH § Hidsrdia fofarsh Ardla Tt )

27



Management and Economics

SR TETE SGRITIDTH Wi 301 Fm SGUarISt DIUiie! dRda bl gl R JTe &gl
AR IV T ATHR ST AR AT Hel-T 6l Adl, AIRITABT Blo! FHTT TROmHrE
3fETS Ydery SO AFATHST e bl 3Eedd o FUAUNd SerE! HIgHT 3d. &ed
FTATERUNT B2 T+ STeR SIUATHRE 315, FASHTgRE HAeIR JeTeAT ST ST e 3Tel
- gRATPS Al

IS a=Imeh g4t <d AT6] URq ST 3R T 3HTel 3118 DI, S=aTaa] B! IHM SRIdTd, ST
ST YISHT ST AT s A-RIHE g TR Fia A (ebTet G@ie A TreblTd. Ul
DHRUN 3 3G Yhd DI Slegl TET ARG Dell Alefwddh A deg] hdods SSRIA]
et ufaferar B fAeH Heam IR de3dRIRN S[@qd UUarAl Tdidbe Sihe- I-0
AU 81 $hdes TaraRuTd! i =g < fAatar S Sie a1 fayrmaR wafarone eR
ST Td R0 GHTAY 3T,

- ST Sfepiar ae& Hia

o HroRar SR=T IfEFiaR 3T fhardhdrdiar def Hisd HRUAN Had ®d. T ST
WHRUINY IO o H HIVITST FEART VAN YN UISd SId. & AdRATTHTY AR
3{TTTS,; TUR HRUT T&H .

- iz gay e

faSTTa, awiTge 2 i3 wxdl 3o aieT fawRd wal SfoT g1 IS quf e, 8 3feD
30T ST AR AFG S-aTd S faeg SHRRT HisTel! oS Jebd. FEF0Td SR § JHied
B0 3HTe B! fbaTh Ty AT ST 3MTed. 3R YDHR A1 Sl avd (I auRd ST,
.

- wiRrefom Srferep

TIBHRT URIEOTATS! Ao § T Sh P HITIH 318, o T HIATd AHId gidTd 0T TeTiges
i1 T fafqy Oefmed < fFmfor g,

2.3 TYPES OF PLANS

Plans are arranged in a hierarchy within the organization as shown in the figure below. At the

top of this hierarchy stand objectives. Objectives are the broad ends of the organization which
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are achieved by means of strategies. Strategies in their turn are carried out by means of the two
major groups of plans. Single use plans and standing plans.
I. Single use plans
These are developed to achieve a specific end and when the end is reached the plan is
dissolved.
The two major types of plans are single use plans are programs and budgets.

e Programs
Programs are precise plans or definite steps in proper sequence which need to be taken to
discharge a given task. programs are drawn in conformity with the objectives and are made up
of policies, procedures, budgets etc. The essential ingredients of every program are time
phasing and budgeting. This means that the specific dates should be laid down for the
completion of each successive stage of a program. A provision should also be made in the
budget for financing the program. Often a single step in a program is set up as a project.

o Budgets
A budget is a financial and/or quantitative statement prepared prior to a definite period of time,
of the policy perceived during that period, for the purpose of obtaining a given objective.
Budgets are plans for a future period of time containing the statements of the expected results
in numerical terms that is rupees, man hours Product units and so forth. The important budgets

are sales budget, revenue budgets, cash budget and expense budget.

I1. Standing plan

On the other hand, are designed for situations that recur often to justify the standardized
approach. For example, it would be inefficient for a bank to develop a single use plan for
processing a loan application for each new client. Instead, it uses one standing plan that
anticipates in advance whether to approve or turn down the request based on the information
furnished, credit rating, etc. the major types of plans are policies, procedures methods and
rules.

e Policies

A policy is a general guideline for decision making which sets up boundaries around decisions
including those that cannot be made and shutting out those that cannot. A policy can be
considered as a verbal, written or implied overall guide setting up boundaries that supply the
general limits and the direction in which, managerial action takes place Policies suggest how
to do the work. They do not dictate terms to subordinates and provide only a framework within

which the decisions must be made by the management in different spheres.
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e Procedures
Policies are carried out by means of more detailed guidelines called procedures. A procedure
provides a detailed set of instructions for performing a sequence of actions involved in doing a
certain piece of work. The same steps are followed each time that activity is performed.
For example: the procedure for purchasing raw material may be

o The requisition from the storekeeper to the purchasing department.

o Calling tenders for purchase of materials.

o placing orders with the suppliers who are selected

o inspecting the materials purchased by the inspecting department

o Making payment to the supplier of materials by the accounts department. Similarly,

the procedure for the recruitment of personnel may be

o inviting applications through advertisement

o screening the applications

o conducting written test

o Conducting interview for those who have passed the written test and medical

examination of those who are selected for the posts.

e Methods
A method is a prescribed way of in which one step of a procedure is performed. For example,
the specified technique to be used in screening the applications or conducting a written test is
a method whereas the sequence of steps involved in the recruitment of personnel consists of a
procedure. Methods help in increasing the effectiveness and usefulness of the procedure. By
improving the methods reduced fatigue better productivity and lower costs can be achieved.
Methods can be improved in a number of ways. Manual methods of performing a task can be
replaced by the mechanical means, or the existing mechanized process may be improved and
unproductive methods improved by conducting motion study.

e Rules
Are detailed and recorded instructions that a specific action must or must not be performed a
given situation. In sanctioning overtime to workmen, in regulating travelling allowances, in
sanctioning entertainment bills and in other similar matters a uniform way of handling them or
dealing with case has to be followed which are all covered by the rules of the enterprise. They
make sure that the job is done in the same manner every time bringing uniformity in efforts

and results.
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2.4 STEPS IN PLANNING

The various steps involved in planning are as follows:
1. Establishing verifiable goals or set of goals to be achieved

The first step in planning is to determine the enterprise objectives which are often set up by the
upper level or top managers, usually after number of possible objectives have been carefully
considered. There are many types of objectives managers may select: desired sales volume or
growth rate, the development of a new product or service or even a more abstract goal such as
becoming more active in the community. The type of goal selected will depend on a number
of factors: the basic mission of the organization, the value its mangers hold and the actual and

the potential abilities of the organization.
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2. Establishing planning premises
It of planning as they is the second step in planning to establish planning premises which is
vital to the success supply pertinent government facts and information relating to the future
such as population trends, general economic conditions, production costs and prices, probable
competitive behavior, capital and material availability and control and so on. Planning can be
variously classified as under

a. internal and external premises

b. tangible and intangible premises

c. controllable and non-controllable premises
a] Internal and external premises:
Premises may exist within and outside company. Internal premises include sales forecasts,
policies and programs of the organization, capital investment in plant and equipment,
competence of management, skill of labour, etc. External premises can be classified into three
different groups Business environment, factors which influence the demand for the product,
and the factors which affect the resources available to the enterprise.
b] Tangible and non-tangible premises:
Tangible premises: those which can be quantitatively measured while Intangible premises are
those which being qualitative in character and cannot be measured. Tangible examples:
population growth, industry demand, capital and resources invested in the organization are all
tangible. Intangible: political stability, sociological factors, business and economic
environment are all tangible.
c] Controllable and non-controllable premises:
Some of the planning premises are controllable and some are non-controllable and because of
the non-controllable factors there is need for the organization to revise the plans periodically
in accordance with the current development. Examples of uncontrollable factors: strikes, wars,
natural calamities, emergency, legislation etc. Examples of controllable factors: company’s
advertising agency, competence of management member’s skill of the labour force, availability
of resources in terms of capital and labour, attitude and behavior of the owners of the
organization.

3. Deciding the planning period
It is the next task once the upper-level managers have selected the basic long-term goals and
the planning premises. Business plans are made in some instances once for a year and plans

are made for decades based on some logic and future thinking.
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4. Finding alternate courses of action
The fourth step of planning is to find the alternate courses of action. Example: securing the
technical knowhow by engaging a foreign technician or by training staff abroad.

5. Evaluating and selecting the alternate courses of action
After selecting the alternate courses selection, the best course or course of action with the help
of quantitative techniques and operations research.

6. Developing the derivative plans
Once plan formulated, its broad goals must be translated on day-to-day operations of
organization Middle level managers must draw up the appropriate plans, programmes and
budgets for their sub-units which are described as derivative plans.

7. Measuring and controlling the process
Plan cannot be run without monitoring its progress. The managers must check the progress of

their plans.
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2.5 DECISION MAKING

Decision-making is necessary in a business concern because there are many alternative courses
of action to most business situations. For instance, for establishing a business, the entrepreneur
may salute one of the forms of organization. All management functions such as planning,
organization direction & control are settled by managers with the tool of decision-making.
Decision— making can be defined as the selection based on some criteria of over behaviors
choosing alternative from two or more possible alternatives. To decide means to cut off or in

practical content to come to a conclusion.
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Chapter 3
ORGANIZING

(RBoE / 3Maei )

3.1 INTRODUCTION

An organization can be defined as a social unit or human grouping deliberately structured for
the purpose of attaining specific goals. An organization can also be defined as the process of
identifying and grouping of the work to be performed, defining and delegating responsibility
and authority and establishing relationships for the purpose of enabling people to work most
effectively together in the accomplishment of their objectives.
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3.2 NATURE AND PURPOSE OF ORGANIZATION

The nature of organization is as follows
e An organization basically consists of group of people who form the dynamic human

element of the organization.
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o Organization helps in identifying the various tasks to be performed which are assigned

to the individuals to perform to achieve the common objectives or common purpose of the

organization.

e It ensures to achieve coordination amongst the people working in various departments

of the organization and ensures integrated efforts to achieve organizational objectives or

goals.

e It delegates authority to the managers with commensurate responsibility and

accountability for the discharge of their duties and also amongst different hierarchical levels

in an organization.

o Italso aides in achieving financial, physical material and human resources.

« Organizations are part of the larger environment and hence they are influenced by the

external environment.

e Organization helps in the realization of the plans made by the managers
The purpose of any organization is to achieve goals for which it is formed which aims at
achieving common objectives through its group member efforts. The organizations exist for
different purpose and the efforts for organizational members are directed for the achievement
of this purpose. For example: For business organization the purpose is to develop people and
their skills for contributing towards the growth of the enterprise through profits For nonprofit
organization the purpose the objective would be to serve the members of the committee in a

productive manner.
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3.3 PRINCIPLES OF ORGANIZATION

The principles of organization are as follows
o Objectives: The objectives of the enterprise influence the organization structure and
hence the objectives of the enterprise should first be clearly defined. Then every part of the
organization should be geared to the achievement of these objectives.
o Specialization: Effective organization must promote specialization. The activities of
the enterprise should be divided according to functions and assigned to persons according
to their specialization.
e Span of control: As there is a limit to the number of persons that can be supervised
effectively by one boss, the span of control should be as far as possible, the minimum. That
means, an executive should be asked to supervise a reasonable number of subordinates
only.
o Exception: As the executives at the higher levels have limited time, only exceptionally
complex problems should be referred and routine matters should be dealt with by the
subordinates at lower levels. This will enable the executives at higher levels to devote time
to more important and crucial issues.
« Scalar Principle: This Principle is sometimes known as the “chain of command”. The
line of authority from the chief executive at the top to the first-line supervisor at the bottom
must be clearly defined.
e Unity of command: Each subordinate should have only one superior whose command
he has to obey. Multiple-subordination must be avoided for it causes Uneasiness, disorder,
indiscipline and undermining of authority.
o Delegation: Proper authority should be delegated at the lower levels oh manager of the
organization also. The authority delegated should be equal to responsibility That is each
manager should have enough authority to accomplish the task assigned to him.

Inadequate delegation often results into multiplication of staff and service activity.

e Responsibility: The superior should be held responsible for the acts of his subordinates.
No superior should be allowed to avoid responsibility by delegating authority to his
subordinates
e Authority: The authority is the tool by which a manager is able to accomplish the
desired objective. Hence, the authority of each manager must be clearly defined. Further,

the authority should be equal to responsibility.

46



Management and Economics

o Efficiency: The organization structure should enable the enterprise to function

efficiently and accomplish its objectives with the lowest possible cost.

o Simplicity: The Organization structure should be as simple as possible and the

organization levels should as far as possible, be minimum. A large number of levels of

organization means difficulty of effective communication and coordination. Too many
committees and excessive procedures also unduly complicate the structure.

o Flexibility: The organization should be adaptable to changing circumstances and

permit correction of demonstrated deficiencies in the existing structure without dislocation

and disruption of the basic design.

o Balance: There should be a reasonable balance in the size of various departments,
between centralization and decentralization, between the principle of span of control
and the short chain of command, and among all types of factors such as human,
technical and financial.

« Unity of direction: There should be one objective and one plan for a group of activities

having the same objective. Unity of direction facilitates unification and coordination of

activities at various levels.

o Personal Ability: As people constitute an organization, there is need for proper

selection, placement and training of staff. Further the organization structure must ensure

optimum use of human resources and encourage management development programs

e Acceptability: The structure of the organization should be acceptable to the people

who constitute it. Two things generally happen if people oppose the structure: it is modified

gradually by the people, or it is used ineffectively.
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3.4 TYPES OF ORGANIZATION

The types of organization are
e Business organization: are those organizations which are formed with the purpose of
earning profits the sole purpose being to earn surplus in the form of profits without which
they cannot survive and grow Example: Firms engaged in manufacturing, trading, services
etc.
« Non -profit service organizations: are those organizations who do not have the motive
of making profits but to serve the people of a specific community or a segment of a society.
Example: Rotary club, Lions club, Orphanages, Charitable hospitals etc.
« Formal organizations: are officially formed with definite structure which describes
authority and responsibility, relationship and behavior of organizational members
« Informal organization: do not have any official recognition and they are formed due
to the social interaction needs of the people resulting in different types of social networks.
Found in all formal organizations where people come together and form social groups for
various reasons like common interests, friendship or affiliation, satisfaction of emotional

needs.
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3.5 DEPARTMENTALIZATION

The horizontal differentiation of tasks or activities into discrete segments is called
departmentalization. Departmentalization is one important step of building an
organization. There are several bases for departmentalization, each of which is suitable for
particular corporate sizes, strategies and purposes. Following is a brief description of these
bases.
« Functions: the most widely used base for departmentalization is function. Each major
function of the enterprise is grouped into a department. Example: finance and marketing
departments in a manufacturing company
e Products: Eminently suited for large organization manufacturing a variety of products.
For each major product a separate semi-autonomous department is created and is put under
the charge of a manager who may also be responsible for producing profit of a given
magnitude. For each department, all the needed manufacturing, engineering, marketing,
manpower and other facilities are assembled. Product departmentalization is the logical
pattern to be followed when each product requires raw materials, manufacturing technology
and marketing methods that are markedly different from others from those used by other

products in the organization.
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e Customers: An enterprise may be divided into number of departments on the basis of

the customers that it services.
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3.6 COMMITTEES
A committee is a group of people who have been formally assigned some task or some problem
for their decision and implementation
Classification of committees: be broadly classified into advisory committees and executive
committees.
e Advisory committees: Committees are vested with staff authority. Only have a
recommendation role and cannot enforce implementation of their advice or
recommendation. Examples of advisory committees formed in business enterprises: works
committees, sales committees, finance committees etc.
o Executive committees: Vested with the line of authority. Not only take decisions but
also enforce decisions and thus perform a double role of taking a decision and ordering
its execution. Example: Board of directors is an example of an executive committee. Are

also classified as standing committees or ad-hoc task forces.

3.6 FAN SN

R3O 3D, DPFT DNI), IR, TO,N BFTLF0DTwoN TOEY) TOODENFI,
G0 T AN ANF ), VO3B 23T MY0TWINGS

R3NP BNCETTEI: AT Fedd 3N 203D, FOONETOD FedI3NE) DO )TN
BNCETORIN.

c ROT ReDANPD: FDNANY A2,0D IPTTRIR), BRODE. T3 POTAD
DOFIT), BRODTTVT NI, 93T AOBV 9IF00 DPOCAT LIR30y
ZODRPPIC) FOGFs5edQ). w5000  NTWEINPE)  T3RERW AOTO  AedDINS
QVTIRB/OBNE): TOODE AN, 2350T0E3 AedISNED), TBEITOAD AeddINTH YID.

+ TOONFTOD FeAINY): L9INTTT BLBASRODT DO3RELTCITING. PO BNP T,
3RBFTRPT IR OR APREONFT), WDNRRAPAIZRE DI, ot AP T
BRBTRF, 2N, BT AT DT W0Z)adndd,; NIeSE ORI T

54



Management and Economics

930 RNTVLWOBS.  VTWOBTW: DWCETTT  DOBPOAN)  FoONETOD  RedDIOD
VTOBCTBOIONG. ALY ReINY) 9P IT,DT  FOODEITWBNY)  dOT
BNCEFTOR NS,

3.6 Tt

R 1 dipiaT Ue WHg 3T ST e Fufarardt Sfifr sfaaasauiara! shuaeaul drel
DT fohaT HTe! THAT FUqudTd e 3Hed

TiHrTe aAfHRur: TR A St drRieR! I faxgauor aiffed .

- TR AT S SHar= SRERT SRIdld. Bde RIBRYATE YfEewT o8 T
AT Yoo fdhdT RIGRAT siHdaSau dr] &% Udhd Aal. ARG SUHHHS TR
PO ST TeARTR AT IST6R0): B AT, ot wftyen, fad afian s,

- FRIGR | siieRTe Jufihs Ffed. Saw Mufae 9q At @ Fofarh shassTaoh
S HRATd 30T S=1 UHR Aol duareh offtr 3rewr quart gasl YHd UR ursdrd I
SASaul, IETERUT: HATadh HS@ § HRBGRI AHdId IaTexvl e, VIR it fdar agd
TR B BU ¢Wld aifidd 3.

3.7 AUTHORITY AND RESPONSIBILITY
e Authority: Is the institutionalized right of a superior to command and compel his
subordinates to perform a certain act. Rests in the chair or position. If position changes the
authority of the individual also changes.
o Responsibility: Responsibility is the obligation the subordinate to obey these
commands. Whenever a superior assigns a task to him, it is the responsibility of the

subordinate to perform it.

3.7 ©DT0 DI, WI0wWo D

¢ DTV WO ADFR, TOONERNY, NWERAD) I, RIS LIDNTIONTI,
THOOT® TOTWEN 3D, 2wIYONAD) AT,3 335300 AI0AT BB),. WWE LT
A SRTD), dT08 BHBOINI T, Ao, WHRESDTT 353,03 9IRTTad@ WM.

« 2WOWOD: 252002000 8 €32_MFTD, DA eIRCITATB 23053530350NT.
DDEOPRTIDAN IR FORTI),  WBPAWINR, BT, DBVEDRAIRIT) LIPS
26200209, 003N,

55



Management and Economics

3.7 JTUGR 3fOT STaraGRY

- UTTAIHROT: TRl IS aiar ST ST rea sefiyi= fafkry et Hroary T ursvarn
TRITAD 3ABR 3112, W fhar Rydia fasiiaht. RiF sy arad 3ifiieRe! sgadid.
IWREIAG: TEEaR] 81 I A Ul HRUATd e oo 318, Siegl oiegT T@Tal akg
ITATR TEIS HTH Fad! deg] o UR UISTaT SagRT SHefwidt o,

3.8 MBO & MBE

« MBO (MANAGEMENT BY OBJECTIVES): It is a process whereby subordinate
and superiors of an organization jointly define common goals, define each individual major
areas of responsibility in terms of results expected of him and use these measures as guides
for operating the unit and assessing contribution of each of its members

« MBE (MANAGEMENT BY EXCEPTION): Management by Exception is a
management style wherein managers intervene only when their employees fail to meet their
performance standards. If the employees are performing as excepted, the manager will take
no action. It is an organizational system where in which managers delegate as much
responsibility as possible to those who below them stepping in only when it is absolutely
essential. MBE policy focuses on those issues or events in which there is a deviation from
the established standard. Management spends its valuable time on important strategic

issues. Attention is given only when there is a deviation.
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Chapter 4
STAFFING

( 22,00/ FHART)

4.1 NATURE AND IMPORTANCE OF STAFFING

The process of recruiting, retaining, developing and nurturing the workforce is called staffing
« It helps in discovering talented and competent workers and developing them to move
up the corporate ladder.
o Ensures greater production by putting the right man in the right job.
« It helps to avoid a sudden disruption of an enterprises production run by indicating
shortages of personal if any in advance.
e Helps to prevent underutilization of personnel through over manning and the resultant
high labor cost and low profit margins.
e Provides information to management for the internal succession of managerial

personnel in the event of unanticipated turnover.
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4.2 PROCESS OF SELECTION

Steps in the selection procedure is as follows
o Application bank: Filling the application blank by the candidate is the first step in
which the applicant gives relevant personal data such as qualification, experience, firms in
which he has worked.
e Initial interview: Selected personnel based on the particulars furnished in the
application blank are called for the initial interview by the company which is the most
important means of evaluating the poise or appearance of the candidate.
o Employment tests: Are used for the further assessment of the candidate of his nature
and abilities certain tests are conducted by the company. These are:

a. Aptitude test: is used in finding out whether a candidate is suitable for clerical
or a mechanical job which helps in assessing before training as how well the
candidate will perform the job.

b. Interest test: is used to find out the type of work in which the candidate has
an interest.

c. Intelligent test: used to find out the candidate’s intelligence and candidate’s
mental alertness, reasoning ability, poor of understanding are judged.

d. Trade or performance achievement test: this test is used to measure the
candidate’s level of knowledge and skill in the particular trade or occupation
in which he will be appointed, in case he is finally selected in the test the

candidate is asked to do a simple operation of the proposed job.
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e. Personality test: is used to measure those characteristics of a candidate which
constitute his personality.

f. Checking references: used to know about the important personal details about
the candidate, his character, past history his background verified from the
people mentioned in the application after selection and found satisfactory at
the interview.

e Physical or medical examination: is another step-in selection procedure. The
objectives of this examination are to check the physical fitness of the applicant for the job
applied for and to protect the company against the unwarranted claims for compensation
under certain legislative enactments.

« Final interview: This interview is conducted for those who are ultimately selected for
employment and the selected candidates are given an idea about their future projects within

the organization.
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4.3 PROCESS OF RECRUITMENT

It is defined as the process of identifying the sources for prospective candidates and to stimulate
them to apply for the jobs. About more commonly used external sources of recruitment are:
e Re-employing former employees: laid off employees or employees left due to
personal reasons may be reemployed who may require less training compared to the
strangers of the enterprise. Friends and relatives of the present employees: personnel
with a record of good relationships may be encouraged to recommend their friends and
relatives for Appointment in the concern where they are employed.
e Applicants at the gate: suitable unemployed employees who call at the gates of the
factories or companies are called are interviewed by the factory or company personnel and
those who are found suitable for the existing vacancies are selected.
e College and technical institutes: many big companies remain in touch with the

colleges and technical institutions to recruit young and talented personnel.
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« Employment exchanges: employment exchange set up by the government for bringing
together those men who are in search of the employment and these who are in search of
employment and those who are looking for men. Employment exchanges are considered a
useful source for the recruitment of clerks, accountants, typists.

e Advertising the vacancy: can be done by advertising the vacancy in leading
newspapers which may be used when the company requires services of persons possessing
certain special skills or when there is acute shortage of labour force.

e Labour unions: persons are sometimes recommended for appointment by their labour

unions.
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Chapter 5
DIRECTING & CONTROLLING

(ABCEBS H3), dodo3eer fTg=iA 3mfvr fizom)

5.1 INTRODUCTION

Direction is a vital managerial function, performed by every manager. Whenever decision is
taken, it must be converted into action by proper implementation. Otherwise, it is of no use.
Effective implementation of a decision is made possible by directions. Planning, organizing
and staffing are concerned only with the preparation for work performance and it is the

direction which stimulates the organization.
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5.2 MEANING AND NATURE OF DIRECTING

Means issuance of orders and leading and motivating subordinates as they go about executing
orders Consists of the process and techniques utilized in issuing instructions and making certain
that operations are carried on as originally planned. Is a vital in managerial function Is used to
stimulate action by giving direction to his subordinates through orders and also supervise their

work to ensure that the plans and policies achieve the desired actions and results. To conclude
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direction is the process of utilizing the techniques in issuing instructions and making certain
that operations are carried out on as originally planned. The nature of Directing is as follows
« Harmony of objectives: The goals of its members must be in complete harmony with
the goals of an organization. The manager must direct the subordinates in such a way that
they that they perceive their goals to be in harmony with enterprise objectives. For example
Company’s profits may be associated with the employee’s gains by giving additional
bonus or promotion.
e Unity of Command: The subordinates must receive orders and instructions from one
supervisor only the violation of which may lead to conflicting orders, divided loyalties and
decreased personal responsibility for results.
o Direct supervision: Every supervisor must maintain face-to-face contact with his
subordinates which boosts the morale of the employees, increases their loyalty and provides
them with feedback on how well they are doing.
o Efficient Communication: Communication is an instrument of direction through
which the supervisor gives orders, allocates jobs, explains duties and ensures performance.
Is a two-way process which enables the superior to know how his subordinates feel about
the
company and how the company feels on a number of issues concerning them. In
communication comprehension is more important than the content.
e Follow-through: Is an act of following through the whole performance of his
subordinates to keep check on their activities, help them in their cat and point out

deficiencies if any and revise their direction if required.
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5.3 LEADERSHIP STYLES

Three leadership styles widely used:

|. Traits approach: Trait is basically a character and deals with personal abilities and assumed
to be God’s gift and abilities Are identified as mental and physical energy, emotional stability,
knowledge of human relations, empathy, objectivity, personal motivation, communication
skills, teaching ability, social skills, technical competence, friendliness and affection, integrity
and faith, intelligence etc. Trait theories argue that leaders share a number of common
personality traits and characteristics, and that leadership emerges from these traits. Early trait
theories promoted the idea that leadership is an innate, instinctive quality that you either have
or don't have. Now we have moved on from this approach, and we're learning more about

what we can do as individuals to develop leadership qualities within ourselves and others,
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traits are external behaviors that emerge from things going on within the leader's mind and
it's these internal beliefs and processes that are important for effective leadership.

I1.Behavioral approach: What does a good leader do? Behavioral theories focus on how leaders
behave. Do they dictate what needs to be done and expect cooperation? Or do they involve
the team in decisions to encourage acceptance and support. In the 1930s, Kurt Lewin
developed a leadership framework based on a leader's decision-making behavior. Lewin
argued that there are three types of leaders:

e Autocratic leaders make decisions without consulting their teams. This is considered
appropriate when decisions genuinely need to be taken quickly, when there's no need
for input, and when team agreement isn't necessary for a successful outcome.

e Democratic leaders allow the team to provide input before making a decision, although
the degree of input can vary from leader to leader. This type of style is important when
team agreement matters, but it can be quite difficult to manage when there are lots of
different perspectives and ideas.

e Laissez-faire leaders don't interfere; they allow people within the team to make many
of the decisions. This works well when the team is highly capable and motivated, and
when it doesn't need close monitoring or supervision. However, this style can arise
because the leader is lazy or distracted, and, here, this approach can fail.

I11.Contingency approach: Situation influencing good leadership. The realization that there
isn't one correct type of leader led to theories that the best leadership style is contingent on,
or depends on, the situation. These theories try to predict which leadership style is best in
which circumstance. When a decision is needed fast, which style is preferred? When the
leader needs the full support of the team, is there a better way to lead? Should a leader be
more people oriented or task oriented? These are all examples of questions that contingency
leadership theories try to address.
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5.4 MOTIVATION THEORIES

There are five of them namely

|.Maslow’s need hierarchy theory: An unsatisfied need is the basis for the motivation process
and the starting point and begins the chain of events leading to behavior. Begins with the
person’s unsatisfied need at the lowest level-identification of the need develops in the form
of as goal which leads to the fulfillment of the need to achieve the goal.

Il.Herzberg’s Two-factor theory: Original study based on the research by Fredrick and
Herzberg who interviewed 200 engineers and accountants and were asked about the good
times and bad times they think about their jobs. Out of these interviews two factors emerged
called the maintenance factors and motivators or satisfiers.

[11.McClelland’s need for achievement theory: According to McClelland there are three
important needs (i) The need for affiliation (n Aff) (ii)the need for power(n Pow) (iii)the need
for achievement(nAch) (i)Need for affiliation (n Aff): Reflects desire to interact socially with
people Concerned about the quality of an important personal relationship (ii) The need for
power (n Pow): Person having high need for power tries to exercise the power and authority
Concerned with influencing others and winning arguments (iii) the need for achievement(n
Ach): has three distinct characteristics (a)preference in setting moderately difficult but
potentially achievable goals (b) doing most things himself rather

than getting them done by others and willing to take personal responsibility for his
success or failure and does not want to hold responsible for it. (c) seeking situations

where concrete feedback is possible.
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IV.Victor Vroom’s Expectancy theory: Works under conditions of free choice where an
individual is motivated towards activity which he is most capable of rendering and which he
believes has the highest probability of leading to his most preferred goal. The basic concepts
of this theory are

First and second level outcomes: Job related goals before an individual such as
promotion, increase in salary, recognition, praise and so on are called second level
outcomes. Each second level outcome can be associated with a value called valence for
each individual. The valence can be positive, negative or zero Valence positive:
individual wants to attain promotion Valence negative: does not want to attain
promotion Valence zero: outcome towards which he is indifferent Second level
outcomes can be achieved in different ways: (i)promotion by leaving the organization
, by absenting himself to show dissatisfaction, by joining a pressure group, by attending
a training program, or developing intimacy with the boss, by bribing somebody, by
improving performance or by bribing somebody and so on.

Instrumentality: All first level outcomes have equal probability of leading the
individual to the second level outcome. The individual has subjective estimates of these
probabilities ranging from -1 to +1 which are called instrumentalities. -1 indicates a
belief that second level outcome is certain without the first level outcome 0 indicates a
belief that second level outcome is impossible without first level outcome 1 indicates a
belief that second level outcome is certain with first level outcome

Expectancy: is the probability estimate which joins the individual’s efforts to first level
outcome. Expectancy values are always positive ranging from 0 to 1.

Motivation: Motivation is the multiplicative function of the valence of each first level
outcome (V1) and believed expectancy (E) that given effort will be followed by a

particular first level outcome, that is M=f(V1*E)

V.Adams equity theory: In this theory, Equity is defined as the ratio between the individual’s
job inputs (such as effort, skill, experience, education and seniority) to the
Job rewards (such as pay or promotion) it is believed that the individual’s motivation,
performance and satisfaction will depend on his on his or her subjective evaluation of his or

her effort/reward ratio and the effort/reward ratio of others in similar situations
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5.5 COMMUNICATION - MEANING AND IMPORTANCE

The process of communication is as old as man himself. It is hard to name human activity in
which communication does not play an important role. This is truer in formal reorganizations
in which people assemble to achieve their common objectives through their coordinated efforts.
Individuals placed in various departments may perform different activities but they are
functionally interrelated. The working and maintenance of these relationships is possible only
through communication. In addition, communication establishes connections of the
organization with external community. The purpose of communication is to effect change, to
influence action towards the welfare of the enterprise. Communication is essential because, it
integrates the managerial function. It is through information exchange that manager become
aware of the needs of the customer, the availability of suppliers, the claims of stakeholders

etc.

5.5 FORBS - 9FF DI, T3

FOTBS FBOHO BDNWsRL BFONTD. FORBNe) WS B0 Ijesndd, e30RT
20 FENTEITODNTY, BADAIT)T TR, 233 32, AO0FEIZ FODINY DROT
3, AT NVTWLBNPT, FORAEN 2,E3),NRDFIR BReFDT wDTVROFEINT ),

77



Management and Economics

AT AONT. dedF YLRBNFS), YORRNTE [s3NY) I, 3ENTEITRFI,
TR 3TV €983) )O3 TevoN BWOA, B AOWOT BRODES. T8 ROWORNY TOX
BB, VTEIBBW ROWBITW NPT 03) OG5 BeI,e300N, A0ETBS) 2503
RETONBRODNT FOF 0D AOBJTENFI), AAAIT. ROVBIW N LID)
WTRTBONT), GVOENTIIOTWIYT), AVT5eNT TS TWN a3)200e3  2IC30IHT.
RORVBI) 933NIs DTORT, VR 35e3A0,8T FOONE 33, A0SR RIZT. 239003
ARNONT  BNRDT  &5e3ARIWTT) MYBTIT  INI3BNY), TPTGTWITT 0233,
SNPsANMOTTC B, N AI;DNY W1, SPTITR),I0.

5.5 HUYOT - 37 31T e

Tedqul YAHT SoTTad AL U= TReAHE § 3ifiid T 3ig SaHel |l et gafad
TR e 9 IS Wed eruaa! Uha dara. fafay faummiaed Frged deiedn skl fid
AT H& BT WY o SRATEGYU THAGIRI Fafdd 3ed. a1 Saeid S 3T @qTa
H D HATGTgIR QT 3HTg. ArAfcRad, U §Te] THERINE R H1a- RITUd B, Targrar
I IGd IS U], TeRUTSSIAT HedUIHT! Potar YHTd YISl 8T 3Te. JUYU 31aTD g
PHRUT, o HTRITISD T BT FHID T B, AT GATITaTINgR HaITaHIaT ATgh e TR,
RASTER T ST, HITURSB a1d ST Sufid g,

5.6 COORDINATION - MEANING AND IMPORTANCE

The basic function of coordination in an enterprise is the same as that of an orchestra conductor
who directs the activities of the orchestra party in such a manner that it produces harmony in
music. Likewise, the coordinator of an enterprise also directs the activities of the group in such
a manner that it brings harmonious and unified actions to achieve common purpose. Like the
orchestra conductor, a manager also performs the function of securing and maintaining unity
of direction throughout the organization. The management of a modern enterprise is based on
the principles of division of labour and specialization. Jobs are broken down into single
repetitive tasks and are entrusted to individuals either working in the same department or in
different department of the enterprise. Mere application of specialization is not enough. With
the jobs specialized and jobs divided among units, coordination becomes necessary.
Coordination is the management of interdependence in work situations. It is an orderly

synchronization of the interdependent efforts of individuals. An organization is a consciously
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coordinated system of cooperative human endeavor focused towards achievement of certain
goals. Coordination is intended to channelize cooperative efforts and behaviour of people along
organizationally determined lines and to contain the possibilities of conflict within tolerable
limits. An organization represents a pooling of diverse resources and facilities, adopted of
diverse skills, techniques, processes and practices determination and achievement of diverse
goals and initiation of diverse activities. Diversity demands unity. To manage diversity means
to bring about unity or unification. Otherwise, diversity is likely to lead to disintegration. The
managerial function of coordinator, strives for desired degree of unity, without destroying
diversity. Apart from differentiation of activities and authority, organization goals are
differentiated into sub goals among various units and levels of organization. Organizational
goals are also operationalized into strategies, policies, plans and programs. There is a means-
end chain in the organization. At every level goals are operationalized into means of achieving
them. Means of higher level units become the goals of next lower unit. There is need for
consistency and compatibility among the various elements in the means- ends chain. Sub-goals
are to contribute to the overall goals. Means are to match ends. Short term goals are to mesh in
with long-term goals. The coordination is important to achieve correlation between means and

ends.

5.6 NS0 - I DI, WV 3

NOLT Ty A IS AeNT,ONT  3DROLPRI FoODEaY) AONCITWE). FOaDTA a3,
VOIS DEBONC). e3FE A, 0E3E0 LFENTEITNF T, DWCEDRIT 3T A9,
TOBT,OTO3ONE YBIZTW. 9030, 20T TBeNT AOBRLBTF) AT
T LTTT), TORA) ATNTA; DI, T3 TFeNFY, 3303 DEIONE), THOD
23E0BEIBRY D, DWCEDRITOT. e3FE AR, FOBTT 03, Dad0f BFT) AOR,O03503
ABETITE DT30DT),;, PWRBRAIE a0I), Va3 0AIE FOODE WY, Va3 CoAITVT.
STIT PN T DWEDBBON) TOeETT IPHBN e0I), DBRIOD I3 NP,
&SR0T, NWRBRLNANT I, wOTE RFSTRIEF FoONENFIN LDONBRING 03I,
2,0T3¢ YeRBON), BT PUTB5eNT dedR ILIINEE), TOA WOWIRN w3 NPN
B0ATRBUIMIT. IFRIOD TP QTSI ATMPIDY),.  IFCR00T
NBRLNANE) eNI), NWBRLNNTI, PETNY SIS LDONTBATIN, AT,
eMZa0MIZW.  ANT0NeY) TORAW AOWPENYE).  RVRT 93002030
QTWEBHBOING. AW B3 NY R[TR T ©BO0WI FOPINY  TedWE 5000
R0BRV 4RI SN, ORI T)220,BREE TN F0HE3Z0E FBTD odes

79



Management and Economics

BON3I, B BW5e3m, 000N, TOY) MONY FFIONI, MedITBORIZT. AeS,0De)
ABTO FODI, NP DI, BT SWRLTOAN, AO0R, TN IFEDAIT TNne NG,
OIS, OBEN  aNI), RORWTBIDORT  NINPD). IOPRET  ARPINYS,
2wFNPOLTE NI LTR), BRODTW. WOT) FOR O &33edT35e00 FOTSPONED
DI, APOLNY ROMYBSI, FBIRAIZE, 34303500 TJO NS, 30IZNeh,
BYPOINE) DI, IYPIANE DIECD aNI), BgedPseP0D MONY FFS 03,
233edT5a00R 2FENTEITNRF D, TYTOAIZT. &34edG35s300) NDTZ0N, WONRIZT.
R gedBs3ONT,  NDBERRHT)  NOWT DTIZ 9T NBCTTRT), 3BT,
BT T 333353030 JeFEIIN TOTEe00MIeS MOGS3ONT. A0SR TT e35e3R0,BT
TOONEE) WgedPs3ONTD, MOTBRAT RZF DT DTIMN  FeddAIIT.
WFENWEITRYY aNI), IPTOCEH WsIsA8ET BRTIN, RORCD MNP, dedTI
RETNYY DI, ROPEIOD VOINYE). VT TOONPN LDONBRIND. AP0RT
MNONFID, ToONEI0IZNE), O33N, RBtHING) NI,  TONETRINFIN
FOODENIRPPLAMIE. FOR NS, IPE-903; ATRY VW, )8 BOITOR),
MONPI, AR LDPOSNFIN ToODENIRRPAOIMIT. OS,38 NELE FETINY
AOFINY 0D TY BETEW MDNPIMIZES. APoSNY ITBONDS dedTS HOINS
SIS 2,03 a3, BROTWOITOR €953T5FIONTS. GV THDONS) 2,630,3 THONPR BB
ACBIRYHT). LITE ) NPT, BRODRITHT. €939, DO THONE) DT HOD
MONLRODNR DT RIPTD. APIND DI, OZNY SIS HBORO
ROWORTT, MDA RaNT,00e) e300 590N,

5.6 A=Y - 3¢ 10T Hg<a

TRV TH-aar JaHd B bl B SaeaRTd 3 Sl ffaree] Ureie fhardmarai-T
3R ThR FERIT Bl B o Aifidrd Jeare AT dd. ey TeRUTSsE TH-aas quid
qHETA fohaTah Qi 3R YR FeiRId dal Bt d ATHIIS o 1 HRUIMNITS] JrorRaqul
ST SHTIOT IRGUATE BT . Y TeRTEerd SaaITa- W faurToft anfor fa=rfiezomen
TR SR 3. A1H1 Thd TARIGNT HRAe [aHNTedT STdrd Sl UhaR Thrd f[aumTd
fohaT UeRUTS =T avTaTTeadT fAHTIIA SBTH DHRUMIT ekil-T HUded] ST, hdes WALl
3ot QT et faRiigpd ie=an SH1for A= gieared fqunTedT Tied™, TH-ad TaRad .
JHaY § BT IRRYATT IRERGETT FIRIUT 318, 8 Adkdial RERIGds! Jadid
FoUarYd RishHIESIR 3115, FUCI 81 HIal IfeP At HRUGMIS! dhigd el YgbRI A

80




Management and Economics

3R, ST fafaey wamem onfor Yfaea uesierums ufaffia wa, s fafdy wiwed, 63,
Ufehan SN0 UGia Siadid bt sl Sfor fafqy IS e wur 3nfor fafay fraremay = ool
fafaear Tawas ARToR . fafqedd SHaRITUA HRU TR Tdhdl fdhdl THIDHRUT U8 SHTUTUI,
T fafaydye faee groaT JraddT SR, TH-auew e STaRITIdH I &1, fafaerdan ==y = &,
TR 3P fafay giew onfor = wRimed Iu-dsaimed fir sgd. Joaedids 3P Suia
TA® TRIGR SfeP ATed HRUGMAT HIGHTd HAT-ad bl oidld. S WRIGRd giHead e
qdiel Wreredn gived &g S-dTd. IieHiear graedidic fafdy gehimed Jauddr Sor JEidd
HAWH 3. IU-IEP WU THUT IR FHE TG U UM Tl Je5aul. eudbIei Ied
Sefepreli IEDTR ST B0 SRFaTd. Qe YT S reaTdid IRERYSY WYTIRITS! JH-ag
el 37Tg.

5.7 TECHNIQUES OF CO-ORDINATION

Managers can use a number of techniques to enlist coordination. Some of the techniques of
coordination are discussed below:
o Clearly Defined Objectives: Each and every organization has its own objectives.
These objectives would be clearly defined. Then the employees of all the organization
should understand the objectives of the organization well. Unity of purpose is a must for
achieving proper coordination.
o Effective Chain of Command: There is a line of authority in every enterprise which
indicates as to who is accountable to whom. The line of authority and responsibility should
be clearly defined to achieve coordination. Clear cut authority relationship helps in reducing
conflicts among different positions, particularly line and staff which is essential for sound
coordination.
e Precise and Comprehensive Programs and Policies: Laying down well defined
programs and policies is another measure for achieving effective coordination. This brings
uniformity of actions because everybody understands the programs and policies in the same
sense. Planning: Planning ensures coordinated efforts. Under planning, target of each
department dovetail with the targets of all other departments
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o Cooperation: Cooperation is the result of better relations among employees of the
organization. Cooperation can be brought about by keeping harmonious relations among
the people in the organization by encouraging informal contacts to supplement formal
communication and using committees for exchange of ideas and views at the top level.

o Liaison of Officers/Departments: A person who acts as a link between two persons is
called a liaison officer. The external coordination is obtained through him. Many large
organizations depend on this officer to maintain cordial relations with government and
outsiders. In some cases, where there is a large volume of contact between two departments,
a liaison department evolves to handle the transactions. This typically occurs between sales
and production departments. For example, a packaging company that is processing a large
order of containers might have a liaison department to make sure that the production
department is meeting the client’s specifications and that the delivery will take place on
time.

e Induction: Inducting the new employee into the new social setting of his work is also
a coordinating mechanism. This device familiarizes the new e rules and regulations, its
dominant norms of behavior, values and beliefs and integrates his personnel goals with the
organizational goals.

o Incentives: Incentives may be in the form of increments in the scale of pay, bonus,
profit sharing etc. These schemes of incentives promote better team spirit which
subsequently ensures better coordination. In particular, profit sharing promotes team spirit
and better cooperation between superiors and subordinates, between employees and
employers. Mutuality of interest reduces stride and ensures better coordination.

o Workflow: A workflow is the sequence of steps by which the organization acquires
inputs and transforms them into outputs and exports these to the environment. It is largely

shaped by technological, economic and social considerations and helps in coordination.
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Chapter 6
ENGINEERING AND ECONOMICS
(RO0BODDOIT DB, B vox, / ATUTIFASBT ATfoT

HYRITA)

6.1 INTRODUCTION TO ECONOMICS
Economics is the science that deals with the production and consumption of goods and
services and the distribution and rendering of these for human welfare.
The following are the economic goals.
1. A high level of employment
2. Price stability
3. Efficiency
4. An equitable distribution of income
5.Growth
Some of the above goals are interdependent. The economic goals are not always
complementary; in many cases they are in conflict. For example, any move to have a

significant reduction in unemployment will lead to an increase in inflation.

6.1 9TPF TR, ;T IDWOD

OTETOR, ) AT 2B, ARNE NI TS 2DNI), WPT 2D, e300 T05£0To,N
BRINE IZTH 03, ATCRTBOZLONN &35e300RIES )T, SedoN.

FENIHNSD SRET MONPoNGS.

1. 00,3 a3, BVT3RLT

2. 33 3,33

3. 333

4. e3T30NT Ao BOW’T

5. 23¥a3ed1

DT FOd) MONY) J/OR,T 9e30002)3e00NS. SDET MIONEY)  O3I0ed0NOMR
BPTTINTRD); 9T FOWPENYS), 9300 AOPREBD.L0.3. SOTOTBIB/N,
ARBRLNTEE), MeDVOB/E 20T T30, VRO OIIV)TE Fjedey) TEITIW,T
BB, PT, TOCLLDIMITI.

86



Management and Economics

6.1 rd=IRATaT UfR=g

SRR B IRl 3Te O ], 10T Yatel IUTG SATOT TUR HATOT HIe Hedunardt i faaron
Tritd e 3fEd sied.

1. I UTed T ISR

2. fohurd RRar

3. PrAEHl

4. ITA T fdaRor

5.dle

RAUD! FIEI LD THHBIAR aagd 3Med. MMAH IEP THd Reb 9dd; e dadid o
HENd 3ed.

IR, SRISHIRIAE A&f0fid e HRuara HIvdTG! graariges HeTs dled.

6.2 DEFINITION AND SCOPE OF ENGINEERING ECONOMICS

As stated earlier, efficient functioning of any business organization would enable it to
provide goods/services at a lower price. In the process of managing organizations, the
managers at different levels should take appropriate economic decisions which will help in
minimizing investment, operating and maintenance expenditures besides increasing the
revenue, savings and other related gains of the organization.

Definition

Engineering economics deals with the methods that enable one to take economic decisions
towards minimizing costs and/or maximizing benefits to business organizations.

Scope

The issues that are covered in this book are elementary economic analysis, interest formulae,
bases for comparing alternatives, present worth method, future worth method, annual
equivalent method, rate of return method, replacement analysis, depreciation, evaluation of
public alternatives, inflation adjusted investment decisions, make or buy decisions, inventory

control, project management, value engineering, and linear programming.
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6.3 LAW OF SUPPLY AND DEMAND

An interesting aspect of the economy is that the demand and supply of a product are
interdependent and they are sensitive with respect to the price of that product. The

interrelationships between them are shown in Fig. 1.2.

-
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_-'"-'-Frd- >
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Fig. 1.2 Demand and supply curve |

From Fig. 1.2 it is clear that when there is a decrease in the price of a product, the demand
for the product increases and its supply decreases. Also, the product is more in demand and
hence the demand of the product increases. At the same time, lowering of the price of the
product makes the producers restrain from releasing more quantities of the product in the
market. Hence, the supply of the product is decreased. The point of intersection of the supply
curve and the demand curve is known as the equilibrium point. At the price corresponding
to this point, the quantity of supply is equal to the quantity of demand. Hence, this point is
called the equilibrium point.
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6.4 FACTORS INFLUENCING DEMAND

The shape of the demand curve is influenced by the following factors:

1. Income of the people

2.Prices of related goods

3. Tastes of consumers

If the income level of the people increases significantly, then their purchasing power

will naturally improve. This would definitely shift the demand curve to the north-east
direction of Fig.1.2. A converse situation will shift the demand curve to the south-west
direction. If, for instance, the price of television sets is lowered drastically its demand would
naturally go up. As a result, the demand for its associated product, namely VCDs would also
increase. Hence, the prices of related goods influence the demand of a product. Over a period
of time, the preference of the people for a particular product may increase, which in turn, will
affect its demand. For instance, diabetic people prefer to have sugar-free products. If the

incidence of diabetes rises naturally there will be increased demand for sugar free products.
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6.5 FACTORS INFLUENCING SUPPLY
The shape of the supply curve is affected by the following factors:
1. Cost of the inputs
2. Technology
3. Weather
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4. Prices of related goods
If the cost of inputs increases, then naturally, the cost of the product will go up. In
such a situation, at the prevailing price of the product the profit margin per unit will be less.
The producers will then reduce the production quantity, which in turn will affect the supply
of the product. For instance, if the prices of fertilizers and cost of labour are increased
significantly, in agriculture, the profit margin per bag of paddy will be reduced. So, the
farmers will reduce the area of cultivation, and hence the quantity of supply of paddy will be
reduced at the prevailing prices of the paddy. If there is advancement in technology used in
the manufacture of the product in the long run, there will be a reduction in the production
cost per unit. This will enable the manufacturer to have a greater profit margin per unit at the
prevailing price of the product. Hence, the producer will be tempted to supply more quantity
to the market. Weather also has a direct bearing on the supply of products. For example,
demand for woolen products will increase during winter. This means the prices of woolen
goods will be increased in winter. So, naturally, manufacturers will supply more volume of

woolen goods during winter.
Again, take the case of television sets. If the price of TV sets is lowered significantly,
then its demand would naturally go up. As a result, the demand for associated products like
VCDs would also go up. Over a period of time, this will lead to an increase in the price of

VCDs, which would result in more supply of VCDs.
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6.6 TIME VALUE OF MONEY
If an investor invests a sum of Rs. 100 in a fixed deposit for five years with an interest
rate of 15% compounded annually, the accumulated amount at the end of every year will be

as shown in Table 6.1.
Table 6.1 Accumulated amount for 5 years

(zmount of deposit =Fs. 100.00)

Yoar ond Jnterest Compound amount
(Rs.) (Bs)
0 100.00
1 15.00 115.00
J 17.23 132.25
3 19,84 152,09
4 28 174.90
5 2624 201.14
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The formula to find the future worth in the third column is
FDRTIC FTOOOTE). 23T 5T 3300 5a3:30, FOBILAINET AR I
fag=ar T HiowTdia 5o Mevard 33 38

F=P@+i)"

where

P = principal amount invested at time 0 F = future amount i = interest rate

compounded annually n = period of deposit.
The maturity value at the end of the fifth year is Rs. 201.14. This means that the
amount Rs. 201.14 at the end of the fifth year is equivalent to Rs. 100.00 at time O (i.e., at
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present). This is diagrammatically shown in Fig. 6.1. This explanation assumes that the

inflation is at zero percentage.

Alternatively, the above concept may be discussed as follows: If we want Rs. 100.00 at the
end of the nth year, what is the amount that we should deposit now at a given interest rate,

say 15%? A detailed working is shown in Table 6.2.
20014
1

L1
J T 1 ]
wim EE3R 100

k4
(]
=

]

Fig. 6.1 Time value of money

Table 6.2 Present worth amounts

{rate of mberest = 130s)
Endaf year Prezent werth Compound amourd

() arter ryear(z)
1] 100
1 054 100
2 1561 100
3 65,73 100
4 5118 100
3 43,71 100
& 43129 100
7 Eh 100
8 e 100
b 543 100
10 Mun 100

BB BRETW BRIONE). e02350E3 3325 Buo. 201.14. 90T T, 80TIIC
BRET FRIONE). 201.14 Bo.1 FeDNRZ . 0 AeDORNTE), 100.00 (90T3 =), 3).
YW, 233 1.3 BC). 33023 3jz50N 3CDFCTINTS. 85 )eS3THBO BEATII,Teg) S5
BCFBOTAT O NRAIIT.

BN, ENEADT BWOF, SOV, B TFNT0I 2323 RWITBITI: S0t Be. Nth
BRET FRICNE), 100.00, Do) SN FeE3TIS W, 3TEE). BLa3d 23300323CTO
BRI, DR, 15% TBEL? Je3TOT TOR Y, €3¢20ex 1.2 Be). 3,C0REINT.

UraedT quTedT Qac! uRuehdl 5 3. 201.14. TUNS! IGHH %, UrGed] auie /act 201.14
%1 GAeY 3], 0 aTSTdT 100.00 (FUIS GeaT). B R 1.3 A Y@ axifad 3iie. § WEieRur
3R TRId 8Rd BT HEWTIs [ TH 3T
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I B RN, T HheudR JAYHTO! TET Hall oI Ubd: SR AT 3. 100.00 T
JuT=T Qact, YU fediedn SaTsie™ T fhal IghH STHT HRITT 3118, 15% FUN? JURNTdR
PHTHBTS dadT 1.2 Hed SR 31Te.

The formula to find the present worth in the second column is From Table 1.2, it is clear that
if we want Rs. 100 at the end of the fifth year, we should now deposit an amount of Rs. 49.72.
Similarly, if we want Rs. 100.00 at the end of the 10™" year, we should now deposit an amount
of Rs. 24.72.

Also, this concept can be stated as follows:

A person has received a prize from a finance company during the recent festival

contest. But the prize will be given in either of the following two modes:

1.  Spot payment of Rs. 24.72 or

2. Rs. 100 after 10 years from now (this is based on 15% interest rate compounded
annually).

If the prize winner has no better choice that can yield more than 15% interest rate
compounded annually, and if 15% compounded annually is the common interest rate paid in
all the finance companies, then it makes no difference whether he receives Rs. 24.72 now or
Rs. 100 after 10 years.

3. Onthe other hand, let us assume that the prize winner has his own business wherein he
can get a yield of 24% interest rate (more than 15%) compounded annually, it is better for
him to receive the prize money of Rs. 24.72 at present and utilize it in his business. If this
option is followed, the equivalent amount for Rs. 24.72 at the end of the 10th year is Rs.
212.45. This example clearly demonstrates the time value of money.

NTBIC TOOWIIE). TWRYL,Z 23053330, TOTWBIGTOANEE AR I €3cwex 1.2 DO,
TR T LICTOTWT 0TI B TR ,@INTS. B0TIIC SSRE TS FRSONE). 100, Dosg) S51 T
BRIT[X, BCIRD 0BT, 49.72. €T3 DEY bt Tue. 100.00 10 ¢ DRET
BRJONC),, Voe) BN B 303531, Bea3ed a350w323¢D. 24.72.

BT, T8 BDTO [0, B3 TFNST0I3 BEFWIIT:

QYIRS NI RT R FEON ROWEERE), a358.0302),00 TBEITOR) FOTIIOT
BVITIOTR, ALTDATE. SW3 &8 FFNS VB DPOSNYE). O350 0T3S
BT[N, CBIITIZT:

%0,,£3° e 0EF* Te. 24.72 9300

8. BBNDOT 10 3R NP SOIZT 100 (VT3 20 E TavoN 15% 208, 33330, STOAT).
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2TV )TC3ON Do AE TN 15% 3,08 3T, W BT, €T O30 T3¢
N3N 8AD, AVNTIT NI, WVORAETDIN 15% ROONTE) DY, IBEITOAD
FOBINYE). e33R AOedIOnds 208, 0300NT 3, 95330 TR. 24.72 B3R €950 Th. 10
BRENY S0IT 100.
D3ROV, 0TI IBIT) IaD, R ,03 53000330, BRODTWOTE OT
250edRRC, WO 9330 WORAFTIN 24% DR TIT  (15% 3,03 TeD,,)
QPITOONR, TWEBOPVI/ITI), 98330 WEIEIOTT TBEII), B, 24.72 FRILS a3,
LIT, 3, W5eT/OBHE), WFABTRY,. &3 303,003, ISVADATT, Aadios a303e)
SW. 103¢ TRET FRIONE), 24.72 Buo. 212.45. 8 SOTIOBOHBON) BT RNONTI
P53, A RN 3,CORIST.

ST T I Hed MYUUAT I T 1.2 T 3118, § TT 3118 DI oR STUedTel 5. e
Jui=aT St 100, SATUUT 37T T2 IGHH STHT BRI ¥R 93, IMRIYATO T, 10 ST auf=dT Qact
100.00, 3TTUT 31T 3. At g H STH HRIGT. Y.\9R.

aed, B e WAy JHTdT Isa:
THTd FTeTed 0T W UdhT ATl B Hu-ih g 9aiy fHeT 38, uig dafid
FTeld G PIATR! T Tadie fad Ssa:
Wi UHT %, 24.72 fdar
¥, TSI 10 TR 100 (B 15% AN Tshdle TSIaRTaR SR 3MT8).
SR &l faoidTdhs 15% T&T SIRd AToIeR It dehale e [ahd ST HIUdTel diiTal gard
T ST SR 15% AINS Iehale 94 (o HU=aHe [Gadm THR A &3 3¥d, dR Tl 3.
S{TT R¥.0R fdhaT 3. 10 WA 100.
TIRIDS, ST 3 T[GId =T ! G&i¥ fasicra Wd-d1 qau 3iTg SUrHS ATl 24% SIS &%
(15% U&fT S AT TIehale He Yehd, Aol 3.4 9&f TadHH U SRl IiiTd 3iTg. Fear
24.72 31§ 30T AT T ATIR Hx1. 8T T ST, THed ahH %. 10 T auieAT [ige

24.72 3. J9R.¥Y, T IaTERUT UL v Hed TP R,

6.7 INTEREST FORMULAS

While making investment decisions, computations will be done in many ways. To
simplify all these computations, it is extremely important to know how to use interest

formulas more effectively. Before discussing the effective application of the interest
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formulas for investment- decision making, the various interest formulas are presented first.
Interest rate can be classified into simple interest rate and compound interest rate.

In simple interest, the interest is calculated, based on the initial deposit for every
interest period. In this case, calculation of interest on interest is not applicable. In compound
interest, the interest for the current period is computed based on the amount (principal plus
interest up to the end of the previous period) at the beginning of the current period.

The notations which are used in various interest formulae are as follows:

P = principal amount n = No. of interest periods

i = interest rate (It may be compounded monthly, quarterly, semiannually or

annually)

F = future amount at the end of year n

A = equal amount deposited at the end of every interest period

G = uniform amount which will be added/subtracted period after period to/ from the

amount of deposit Al at the end of period 1

I. Single-Payment Compound Amount
Here, the objective is to find the single future sum (F) of the initial payment (P) made at time
0 after n periods at an interest rate i compounded every period. The cash flow diagram of

this situation is shown in Fig.1.4.

a b— oy

Fig. 6.4 Cash flow diagram of single payment compound amount

6.7 B, 2 eI neH

BRBT AP BNP, 300N, 3T,LFOCNF T, B IFNFE). 35083 T.
8 D), BT,RFOVNP D, ATVLLTORY, SAY RRIJNP I, B, WO TOC3IN
WFART) B Q0T PN WBY D0, BRI 08, RAIJNY
BODODNTOD BIT,0NE), WWBERIE BRTODI-APRET a390T8e)T, ededy 0,
RRINYI), VAT WyRI,IBERRIMIE. W&, WO, ATY W, B3 D3I,
AOOMNT, W, B3 OT 3NCETORWTIT.

98



Management and Economics

ROF 20,00, T8 W&, I[N 3802)T Ba330D eSGRTES ate3 228 0TI,
STETTOIMIT. & IOTPFERD, B0 NDI  wROD 330,590
93, RPN, FOANT, WHRONS), TA.Z 9ITBHOD HYTOLP T, BRI a330,
(BDROLBPRI DI, 0N 9T €903;TWRTNS W&,) e3FDA TyAI.3 €9:3DOR
80N, ST,30TRINIST.

)T WB, FAINYS), WPREINIE FOTECING) S8 FPNT0S: P = 97N P33, n =
W&, BPNY RO

i = W, BO (BB, AT, JF)ye0AT, IPEWVNET IR DONE TaooN
ROO3RCRAWIITN)

F = SR TRIONE, 3edR 5T 2303, N

A =33 2B, 93O BAIONE), B3R c3I0RTI R3O 2303,

G = @30 1 T 903,33¢). B33 Al R3RIDOTW L93HAD SO0IT REDRIS/BTL A3
DTCPBE RR3I,

|. DF-ToR 3 FOOMT, DRI,
QYE),, VO T3 £93HOD W TTTE), N 93PNY S0IT 0 FeONTE), 3350 T e3302)T
0330 (P) 0T PdRsTB R3S, (F) FOBI0BANHR) B LI00N. 83
RDRB0OD BT BOIS B3 Zjad3y, Fig.6.4 TS, 3,0C0FINS.

6.7 TSI GA

AU a0 AT 3 UhIR TTUMHT bl Siiadl. &1 94 70T JoH SRS, 1ol 3 S
G0 BRI JTORIEET § SV 90 3fdd Agar 3118, aaud--ui Suarra! sarel Qe
T ATORTaR Tt HRuargdT, fafde aTe G2 U |G el ST, SATel aRTd aviidhR 0T H1e) Tel
&R ST0T FehdTE TSl CRTHE el Bl e,

1T TSI, TSI TTUHT YA AT Il URYS SdI= YR dHell Sid. I7 T,
ATATARIT AT TUMHT AR GIVIR A1, Fehdle SATSld, IdH dTaradie SATsre! ToMHT aTg,
HIATaL YReardy SR IhHaR (Yed 3w o Arfia srarasi=r SHdd) de
ST,

fafqy T PHHE TR ST AIeR WIAayH 3gd: P = & YaDHH n = A
EANICPIEIRiRE]

i = SISl <R (31 {1, 30T, 3iefarfiies fhar affer ashare Sy rama)
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F = a9 Rige! HiaETdie Xa®hH n
A = Td® TS HIATaeedl /ae! SHT daiel THH IahH
G = UhUHM GH T Sit raradl 1 21 Aact AL =1 STHT BT/ URIH SIaaei=aR Siedt/asl

Pt Ssd

|. RivTa-tde surd:s vood
Y, IFEY n HIAGEHR 0 TSI Beied] URMNE UHe (P) T Thd HITSITdI RIS (F) 0T 38
o TS Hraradid gshdle dbaed oTel &Y. A1 TR NG UaTg 31! fo.6.4 T gRifdan
378

The formula to obtain the single-payment compound amount is
F=P +i)"=P(F/P,i,n)
Where,
(F/P, i, n) is called as single-payment compound amount factor.

EXAMPLE 6.1 A person deposits a sum of Rs. 20,000 at the interest rate of 18%compounded
annually for 10 years. Find the maturity value after 10 years.
OTOIBOTB 6.1 2,2), w5300 Twa. 20,000 18% W T[T, 10 TRENF SN
DORNETON ROWBRBAOING. 10 T[RENY SO03T BT 3005330,
FOTWITAND.
SETEYYT 6.1 THIC! ! &. STHI . 10 THATS! dIND 18% ehale TSl G 20,000. 10 A
URUehdr G e,
Solution P = Rs. 20,000 i = 18% compounded annually n = 10 years

F=P(1+i)"

=P(F/P, i, n)

= 20,000 (F/P, 18%, 10)

=20,000%5.234

=Rs. 1, 04,680
The maturity value of Rs. 20,000 invested now at 18% compounded yearly is equal to Rs.
1,04,680 after 10 years.
I1. Single-Payment Present Worth Amount Here, the objective is to find the present worth
amount (P) of a single future sum (F) which will be received after n periods at an interest rate
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of i compounded at the end of every interest period. The corresponding cash flow diagram is
shown in Fig. 6.5

1. HF-ToR 3 T)R),3 IO DRI P 1Y), TS WB, LB 03T, i OB
W, BT3B, n 9LBRNY S0IT A LTORONMI 2,0TD PedRT PRI I (F) &yR,3
BPOE WRIWD, (P) FOBINDBANYT) B LIONG. IR SN
BV B3 3330, 233 6.5 3L, 3CDRINTS

Il. THd-UHe qau™ geardl Ihd Y, Td® A SHraadi=ar ae i =1 el &M n
FHIATGEN-R U BIOTRT HiTSd e B EdT (F) I Hedrd! I96hH (P) MY 3 SfeP 3. Jafda
R UdTg 3Nt 3MTepelt 6.5 Hed GRifdeit g

L

I I I
le: 34 .
P %

Fig. 6.5 Cash flow diagram of single-payment present worth amount

EXAMPLE 6.2 A person wishes to have a future sum of Rs. 1,00,000 for his son’s education
after 10 years from now. What is the single-payment that he should deposit now so that he
gets the desired amount after 10 years? The bank gives 15% interest rate compounded
annually.
NVTIOB/OT 6.2 2,20, 353,030 FedRE W3R, BR. 10 BRENY S03T €938 NS
3Fe0%9,N 1,00,000 BL. 10 SR MY SOIT €95330 WONAT 330353730, BTEONE) 9533
S 3368 23003 2I0TIE DT-00e38 LIRD? Wos0T° ORE TN 15% 28 BT,
N{eNcia)
IS8T 6.2 LT ekl HiTSTd % SSTURIA 10 TR TeaT JareT fRI&umEmat 1,00,000
¥. 10 AR AT U IG5 [HesTd! T T 3MTdT STHT HR1d 31 Thd-UHc B 38?2 9
Xl ThaTE TR 15% TS .
Solution F =Rs. 1,00,000 i = 15%, compounded annually n = 10 years

P=F/(1+i)

= F(P/F, i, n)

=1,00,000 (P/F, 15%, 10)

=1,00,000*0.2472

=Rs. 24,720
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The person has to invest Rs. 24,720 now so that he will get a sum of Rs. 1,00,000 after 10

years at 15% interest rate compounded annually.

I11. Equal-Payment Series Compound Amount

In this type of investment mode, the objective is to find the future worth of n equal payments
which are made at the end of every interest period till the end of the nth interest period at an
interest rate of i compounded at the end of each interest period. The corresponding cash flow

diagram is shown in Fig.6.6

1. FePoS-Toe33 VS TONT, DRI,

B D3O BRRT FINWD), 38 WROD 9RO €903, N 3¢ B, L9BRAD
€9035T33TN 23RTWIVTI N R0 e INE 23e)W TS 2392 5e3m3dy, TOTIGTOIHTID
NTBLIT0NE. 9538, LITIMIIT SNT BDIS B2 Fjedd), 3/0¢0R NS
233,.6.6

111, FHT-UHE AIIDT IehdTe IGhH

I YH R AaU[e 1T TG i, T TS HIaaeiedl [act n Tl HIeaee Jaidd
UYAd TSI Ydc! dshdle &M dhaedl n T UHcd HidHdd e QMyul § 38y 31le.
Hrarad eiferd IRG TaTg MPparaed GRITIT 3MTg 3IofR.6.6

F
i .
0o 12 3 |
A !
A A A A A4

Fig. 6.6 Cash flow diagram of Equal-Payment Series Compound Amount
In Fig. 6.6,
A = equal amount deposited at the end of each interest period n = No. of interest

periods i= rate of interest F = single future amount

EXAMPLE 6.3 A person who is now 35 years old is planning for his retired life. He plans
to invest an equal sum of Rs. 10,000 at the end of every year for the next 25 years starting
from the end of the next year. The bank gives 20% interest rate, compounded annually. Find

the maturity value of his account when he is 60 years old.
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TOBOHB 6.3 B 35 BRE  B[ODAS 330 33, D3, 2eSST,N
O3B RIS TS, €938 Raow 303 53130, BRET 23003 O3 ATI.3. S0
VRETW 9030 TYT02IeI0TES eNIOD 25 BRE NPT 33)d TRET TRIONE).
10,000. 23950T° WOAEFTeON 20% W WTRTI, OCBISTW. 9330 60 [RE
HODN AR, FRWDONTON €933 30303 &TYOI a3TPD5e3m30, TOTBICEAND.

FSTEVUT 6.3 U SHGIT oI 3TdT 35 AW 3T off AT HaT-ga Sia-rdt Aroi1 dHd 3HTg. ATt
T YGHH 3. JAaugTE AT 3Tg. 10,000 Tdd auTea [iact Jaid 25 JHAral geid aurean
SR & BIRd. 9P 20% TS &R Gd, AMYD Fhdle. df Go audl IR ATl T
URTeHdl Jed =MYT.

Solution A =Rs. 10,000 n = 25 years i = 20% F =?

The corresponding cash flow diagram is shown in Fig.6.7
I ¢ £ i
i

= A(F/A, I, )

= 10,000(F/4,20%, 25)
= 10,000 "471.981

= Rs.47,19.810

_ F

= = 20%

o AL x|
R T

10.000 10.000 10.000 10.000 10.000

Fig. 6.7 Cash flow diagram of Equal-Payment Series Compound Amount

The future sum of the annual equal payments after 25 years is equal to Rs. 47, 19,810.

IVV. Equal-Payment Series Sinking Fund
In this type of investment mode, the objective is to find the equivalent amount (A) that
should be deposited at the end of every interest period for n interest periods to realize a future

sum (F) at the end of the nth interest period at an interest rate of i.
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F
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%
Fig. 6.8 Cash flow diagram of Equal-Payment Series sinking fund
A = equal amount to be deposited at the end of each interest period n = No. of interest periods
I = rate of interest
F = single future amount at the end of the n" period. The formula to get F is where (A/F, i,

n) is called as equal-payment series sinking fund factor.

IV. BeHos3-m0s38 T8 AOFOTT FOTF®

T3 DC3O BRBFTORN FNWE), N WH, 9ITRON 9035B3C). 23e)RBT 3R 3a33, (F)
9DIDTRL, N W, CIBDNPNR T8 208, L9FHAD TRIONE). BCa3ed 2300C323TOTI
R BRI 330, (A) TOTBITBON)T AT L3e00N3. | S W, .

LITITNEIOT SNT BOeIS BE23 Fja33y, Fig.1.8 B, 3DRINT

V. FHH-UHe AifereT RifdT v

Il YHRAT YU AT TGaded, Udd TSl HIaaei=ar Qacl n AT dHlenaei=ar -act s
dHodl A dhT (A) MUY g I 3178, | 1 AT &R

i A% TaTE e f7.1.8 Aed Sxifael 3R

EXAMPLE 6.4 A company has to replace a present facility after 15 years at an outlay of
Rs.5,00,000. It plans to deposit an equal amount at the end of every year for the next 15 years
at an interest rate of 18% compounded annually. Find the equivalent amount that must be
deposited at the end of every year for the next 15 years.

VWOBOW 6.4 TOBIO W3 AP, 15 RBRENY S033 Twe.5,00,000

RVBBAD). WHVONNRWETIMIED. V0D 15 RVRENPRTN oA TN  18%

W BB, )8 BRET FRIONE). Fedioxd 3032330, B3 a3 O3/ AT3.

SODRT 15 BRENFBOR B8 BREW BRIONE), B33 e30BLITOE AedIon

RRIB W)y, FOBIRAND.
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ISTERVT 6.4 HUATAT 15 TR AT JfAeT 3. 5,00,000 =0T IREAH TG0 HTIRTS 3T,
g3ld 15 auiaTal Udd quiedl RIact 18% Thdlg HTSIex T IGHH STHT HRUAM! Ao
3R, I&Id 15 auiIdt Udies aui=an Qac] ST R0l TR SAca JHded IahH el
Solution F = Rs. 5,00,000 n = 15
Years i=18% A =7

i
F=FAF,,n{ 'H]n—].

=5,00,000(A/F, 18%, 15)
=5,00,000 " 0.0164

= Rs.8200
500,009
I=18%
) 1 i 3 4 . .
: . 15
T T |
k| g A g d

Fig. 6.9 Cash flow diagram of Equal-Payment Series sinking fund
The annual equal amount which must be deposited for 15 years is Rs. 8,200.

V. Equal-Payment Series Present Worth Amount

The objective of this mode of investment is to find the present worth of an equal

payment made at the end of every interest period for n interest periods at an interest rate of |
compounded at the end of every interest period.

The corresponding cash flow diagram is shown in Fig.6.10 Here,

P= present worth A = annual equivalent payment i = interest rate n = No. of interest periods
The formula to compute P is

P=a XD e ypia i)
(+p"

where

(P/A, i, ) 1s called equal-payment series present worth factor.
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SRR R

Fig. 6.10 Cash flow diagram of Equal-Payment Series present worth amount

V. 350 -T08 BV IR, 3 FP;T e 3,

B BRI APOST NT LT )3 W&, TP 03,3, n W, LTPRLH
ReOTDOC D3O FRLZ a35P5a3), B8 B, ITROD FRIONE), T
2003e¢233 W& TBITE), FOWISLONITIHTI.

L9BITVEITIVT SN BD IS BCI023 3ja330, Fig.6.10 ¥ 3,0¢DRN,
P= &A)3 a0°05 A = 200QET AT D038 | = W, B30 n = &, 93N 0835 P
930, €3T9,2300 e300 ART)

V. GHM-UHE ATRIST a9 Yedrd! tqeH
U=l 1 Ugdid 3fe¥ U oSl slaaeiied [acl n sl Sremadiira! | el el
Tt Hotedl A UHed Idd Jod [0 3T,

STId 3G vaTE Sl A 6,10 T gRIfdel offg, O = 9aa™ ged A = dlite JAqed UHc
i = SIS &R n = TS PHIAIGET TBAT P T TUMT HIUYT G 37T

EXAMPLE 6.5 A company wants to set up a reserve which will help the company to have
an annual equivalent amount of Rs. 10,00,000 for the next 20 years towards its employees
welfare measures. The reserve is assumed to grow at the rate of 15% annually. Find the
single-payment that must be made now as the reserve amount.

OTIVBTF 6.5 FTOTDON LA FOADRD) DONAIZ T, BT FOBTAON) DORAET
R0 0E BR. SOTFTTVT T30 FaNPMoN 30D 20 BRENPSBI 10,00,000.
RO WOAETON 15% WOWE), WFRBNITW DOTD  P0edREIINT.  XCREN
RRI 0N SN 203 LILTICI HT -3 30N, BITIVT.

IV 6.5 HUIA U I (eft e BT 318 ST HU-TaT aiiies JHded aHhH .
10,00,000 G 20 TNFATST HHTAR HedTur SUTHTITST. IR IghH AN 15% XM e 3
Teld URl SITd. JRATd b H TUH 3Tl dhal S0l HTAH 3cial Th -0 e,
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Solution
A =Rs. 10,00,000i=15%n=20yearsP =?
The corresponding cash flow diagram is illustrated in Fig. 6.11

¥
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10,080,000 10,00,000 10,060,000 10,000,000

.........

Fig. 6.11 Cash flow diagram of Equal-Payment Series present worth amount
=10, 00,000 * (P/A, 15%, 20)
=10, 00,000 * 6.2593
=Rs. 62, 59,300

The amount of reserve which must be set-up now is equal to Rs. 62, 59,300.

V1. Equal-Payment Series Capital Recovery Amount

The objective of this mode of investment is to find the annual equivalent amount (A)
which is to be recovered at the end of every interest period for n interest periods for a loan
(P) which is sanctioned now at an interest rate of i compounded at the end of every interest

period (see Fig.6.12).

VI BRr0x-m0e3.8 IVB0D FozHéder® DIRD D3,

T BRDTOD IO GV LTT) DORAET Ra0N 303 e3:3d, TOTBIEOEHT) (D)
T8 W&, 9RO FAIOND. N W, ITPNLT 2DTITWONLICFTIT o (D) 17 TN
TDOLRT WIRBERT W, BOWED), &8 W, 93RO FRI0NE), (Fig.6.12 SoC8).

TAqUIe <A1 A1 UG Se e THe I H (A) MY TR ST TS TS dIaraeia Qact
n T HIAAYNITST YA it STed (P) S SHTAT i IhdTe TS G HoR dball S, Yddh TSl
Fraraeiier act ([ 6.12 Tg).
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e |
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B
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Fig. 6.12 Cash flow diagram of Equal-Payment Series capital recovery amount
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In Fig.1.12,

P = present worth (loan amount)

A = annual equivalent payment (recovery amount) i = Interest rate n = No. of interest
periods

The formula to compute P is as follows:

where,

(A/P, 1, n) is called equal-payment series capital recovery factor.

EXAMPLE 6.6 A bank gives a loan to a company to purchase equipment worth Rs.10,
00,000 at an interest rate of 18% compounded annually. This amount should be repaid in 15
yearly equal installments. Find the installment amount that the company has to pay to the
bank.

QVTIOIBOTB 6.6 2W50T° WORAETON 18% R BIWE). 3Bse.10, 00,000 35253
NVTJTTLINF T, DO TOTIN AT, ACTBIZES. 8 3033730, 15 tD0NET
Ao TOIINFD), DTS B LEB. FOBAIOR) 23050T° 033X T
TOD) BRI e33), FOTIEAND.

FSTENUT 6.6 I HUIAT % 10, 00,000 fHATIT IUBRUI TG HRUIATST 18% AhaTE ATAGRH
Hol od. B FHH 15 MM THH AT TR el Tlgol. U sdba bl ! I9hH
HRITE 3118 o =T,

Solution
P=Rs. 10,00,000i=18%n=15years A="?
The corresponding cash flow diagram is shown in Fig.6.13

10,00,000

i= 18%:
0 1 3 E : 13
! tod
Fig. 6.13 Cash flow diagram of Equal-Payment Series capital recovery amount
=10, 00,000 * (A/P, 18%, 15)
=10, 00,000 * (0.1964) =Rs. 1, 96,400
The annual equivalent installment to be paid by the company to the bank is Rs. 1, 96,400

e — 2

-
A
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VI1. Uniform Gradient Series Annual Equivalent Amount
The objective of this mode of investment is to find the annual equivalent amount of a series
with an amount Al at the end of the first year and wth an equal increment (G) at the end of

each of the following n — 1 years with an interest rate i compounded annually.

The corresponding cash flow diagram is shown in Fig.6.14
| 1 : 3 4 v N Iﬂ'

Al=(1-1G
Fig.6.14 Cash flow diagram of uniform gradient series annual equivalent amount
The formula to compute A under this situation is
A=A1+G (1 +0)"—in - 21i(1 +)"
—-i=A1l +G(A/G,i,n)
where

(A/G, i, n) is called uniform gradient series factor.

VIl. HT0RIT 1i})eR0H0¢3° ITB0DH oAFT Fedion eHe 3,

B BRRIA LDPISE NBLTe)) BATO BVRET TRICNA). Al SRIBRODN
ROBOH OB Redox BRI, eHI), BINS T3P0 n - 1 BSRENY
FRIOND), A NDDTABRODR (G) FTOBIDRBANHE) Do)  2ONE TN
BOO3PERZ WB, BT.LINTIWIE SN BDIT B0’ 333y, Fig.6.14 3.
300RINT

V1. THaE™ dfsde mifeet aiffe auged aewq

TdauTeaT a1 Ugd Iy ufeedn aute adt AL YBATE Hiiibdlel At GHded b H
TN 3T YEiet e n - 1 IuTeAT Aact JHM 916 (G) T N0l § 318, Ht a1ffes Tshare s
&R A I AT SISl Sl 6.14 T aRifdel! 317

EXAMPLE 6.7 A person is planning for his retired life. He has 10 more years of service. He
would like to deposit 20% of his salary, which is Rs. 4,000, at the end of the first year, and
thereafter he wishes to deposit the amount with an annual increase of Rs. 500 for the next 9
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years with an interest rate of 15%. Find the total amount at the end of the 10th year of the above

series.

POTIOTBT 6.7 2,20, e353,0300 33, )edy3, 230e3T,N O3RER RIS 0,3, €937 Y3, 10
BRENY X003 VTS, 9530 Fa, ROWPT 20% €933, B3 a330T3EN LONRITT,
9T Bw. 4,000, BRTO VJVRET FRIOND, NI, 03T 9T WOAET TR.
B3 FTBRODN 2303330, BEe3E3 350N WONRITVT. 15% 208, BTERODNR 23000
9 BRENFSTN 500 To. DS ITLBOD 10 I BRET BAION). 23, D333,
TOTBIEAND.

IEIVT 6.7 TG Sk AT YT Sita-Te! Aol HRd 318, gl TR 10 T TaT 317G
T AT TIRTAT 0% YFHH STHT HRITT 3T, O . 4,000, Ufgedn aui=an Aqet, T AFaR df
%, T qI e qTE NI IFHH STHT H¥e rwddl. 15% SATSl G148 JaId 9 auiare! 500. Id Hfeidb <l
10 ST AN Ract THUT G e,

Solution Here, A1 =Rs. 4,000 G=Rs. 5001 =15%n=10yearsA=? & F =?

uniform gradient series annual equivalent amount

=A1 + G (A/G, i, n)

= 4,000 + 500 * (A/G, 15%, 10)
=4,000 + 500 * 3.3832
=Rs. 5,691.60

This is equivalent to paying an equivalent amount of Rs. 5,691.60 at the end of every year
for the next 10 years. The future worth sum of this revised series at the end of the 10th year
is obtained as follows:

F=A(F/A, i, n)

=A (F/A, 15%, 10)
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Chapter 7
PRESENT, FUTURE, ANNUAL WORTH AND RATE OF

RETURNS
(R A, B, WeAR, DOAFTIOO eI, e3TODT
BO/adH, Haas, aIavdd Yo I T IRSTT &%

7.1 INTRODUCTION

In this method of comparison, the cash flows of each alternative will be reduced to time zero
by assuming an interest rate i. Then, depending on the type of decision, the best alternative
will be selected by comparing the present worth amounts of the alternatives. The sign of
various amounts at different points in time in a cash flow diagram is to be decided based on
the type of the decision

problem.

In a cost dominated cash flow diagram, the costs (outflows) will be assigned with
positive sign and the profit, revenue, salvages value (all inflows), etc. will be assigned with
negative sign.

In a revenue/profit-dominated cash flow diagram, the profit, revenue, salvage value
(all inflows to an organization) will be assigned with positive sign. The costs (outflows) will
be assigned with negative sign.

In case the decision is to select the alternative with the minimum cost, then the
alternative with the least present worth amount will be selected. On the other hand, if the
decision is to select the alternative with the maximum profit, then the alternative with the

maximum present worth will be selected.

7.1 IDwWod

BRCDFTONEE  dPOSTD2, 0B, W3 i 9[),0Me0FEDR, T 8 0N
SNBBOPYNF I, FRIOD FF YA B S03T, APe20E &) ToTad3),
£9330WA, QysONNY &) B, FeNPO5 T BRI 33y BREDF. VI & Yy sONEII,
e303), TPBEIRTI B. SN BDIN 3A0W8IT B2 dedF 03NF D2 dedRP PR3 NP
33, 0PI, DG2TT &) FoTa3m3), BEYR, A 2DAMB) W DR ;0. 323, T3 3500
WO B SINE BDIS 3630333 B2, 323, N, (BTTORINSD) 0,3 T 2330,
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(ROAs T 02 WwPBOINY)) P33 T W33, BRODT DO3RLLREIDNIHT. 3%,
MY, (BTBDY)) NP T 233, ABRODN DABRCLRIINMITHT. WROT) 30
TR, 323, BRODN Y500V, €303, e300 DPR2CNEE B, SO3T TIR, &)
R, 8 205 B3 &R I WRON 500330, €303, e0BIMB) B, eI 20T,
NOR, BT RONN ys00eET), €30, EITWIHT AP2CNEE 3, NOR, ) A, 3
&P WRODN 2ys0D0NTII TW €303, 00BN,

7.1 U=

R AT HRUGTAT 1 UG HE, TS &R [ER 4R Yddh ITadTd] % dTg ded YR HHl o
1 e . R, I THRIAR Sad o, Taradied et Ge Iredl IbHd! 5T Hed

qaIq UATag adSdl oied. & 1 Tl SAUMAATTeA] dag odR diav e Y6hHd ad8
T YRR YRR BARA 3G G, FAqdadaed 3l o A1 G Y18 31 310,
TAd (IICH) IHRIAD JIgNE d9gad & doRATd 3fd %I, Hegd, sk qq 3
(HIdHTAD), IS TDHRIAD qI-gIg ITgdd B AR Td. HeYal/ABI-Idded el ¢ AT A9
Ydig 3Ih ?(1'1:[‘?13[ Wl Hegd, {e::::::-TP\" Held (‘GIH\FIT
& ASRCT. TIA(STR UdT8) FHRIHD JI8MNg Igdd & AR Id. dhHM Wdlads gy
JTISTET A BT I, HHR HH Geared ah R T UaTad gas dl Sisd. guRIds, STRAR
SR TRINTE U1y 9-a8udTal Ay o a1, SR ST acaT Ja J 3Re o T SR,

gdsa.

e:ii::zfiiiiiﬁl\Q{'ICIdeIS) MR RIHD dd-glde d1Yad

7.2 REVENUE-DOMINATED CASH FLOW DIAGRAM
A generalized revenue-dominated cash flow diagram to demonstrate the present worth
method of comparison is presented in Fig. 7.1.
7.2 3T0D-T9) W B INK) B80S Bty 3®
BRYRLZ 05T BRCDTON APONeT), RTBAERL) ARV ILTHI 3T 0N-
DYWOT SN BD eI B0 Tja3d), 233) 7.1 T, &ByRI,STRACTINT.
7.2 Ud-Ud W YATg TP <
T T HRUATAT UG UGRA HROANIS! MG Aed-Uaes NG YdTg 3t
3Ipcll 7.1 HA G et 3T,
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Fig.7.1 Revenue-dominated cash flow diagram

In Fig. 7.1, P represents an initial investment and Rj the net revenue at the end of the
j" year. The interest rate is i, compounded annually. S is the salvage value at the end of the
nth year. To find the present worth of the above cash flow diagram for a given interest rate.

In this expenditure is assigned a negative sign and revenues are assigned a positive sign.

If we have some more alternatives which are to be compared with this alternative,
then the corresponding present worth amounts are to be computed and compared. Finally,
the alternative with the maximum present worth amount should be selected as the best
alternative.

233) 7.1 B, P £3802DT BRDBTONT, &8 0RRIZE 03D, Jth BRETW TRI0N. Rj
a3 & 300, TSAPRRIZE. W, BT i, WORAE TN FOACRINT. S
DOWIT N I BVRET FRIONAS TFTHBWOAD a35°05300NT. DR, W&, BTT,N
SR SN BDIS LAV IFT A, 239053330, TOTBIGLAIEN.

T RBB3,3). eI T BTB,000, INDOBRAING 20, 30N, 03T
830,003, ANDTBAROING.

B BOPREORTBLRODT BRLODFITOE VIR, TR BOIVEOINTI), ~o)
BRODTWTF, BN IITMIRTIE WAL o°O;E WIS, ST,ToTRD aNIY,
BRLDAWIET. €903zDa00N, NOR, TR 52T RVRIWRONR BWOITREONIT),
29305323 BWORECNIDN €303, 230TILIC.

3SR 7.1 A, P A= Jaauldid Uaid@ HRdl ST Jth Jui=am [iact Haae T84 Rj
Z=fadl. STl &R i TR, A1 Thdle. nodT IuT=al At S § dRUI Jed 3R, fEdedr arsiermana!
IRIT IG YATE AP Td aaH Hed MYTATST,

AL AT THRIHD o el S 301 ST THRIAD g fad ST,

RS a1 TAATEd ol HROATd SR Hlel Tad e, Hafed aad feadd!
YGHH A a1 HRUATET 3118, Wae, TRd SR aadH fhadiEr yafg warad yafg gud
[BCERISIC
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7.3 COST-DOMINATED CASH FLOW DIAGRAM

A generalized cost-dominated cash flow diagram to demonstrate the present worth method
of comparison is presented in Fig. 7.2.

7.3 P23,-R) 503 INT) BDIS BCW023 3,

BRI PO BRLDFAD  dPONRT), RTIERD)  AOeNOILTOAT  a3e3,-
DYWOT SN BDIS BC923 3jad3), 9023 4.2 B IJAI,IBRACINT.

7.3 BT -SIHACS H Tl STAUATH

el gaT HRUATT UG YeRH HRuamNe! iiiegd Td-UYd SR I8 Ydie
TP P! 4.2 L FIex Hal HTe.

Ci Cn
Fig.7.2 Cost-dominated cash flow diagram

In Fig. 7.2, P represents an initial investment, Cj the net cost of operation and

maintenance at the end of the j" year, and S the salvage value at the end of the nth year. In
this expenditure is assigned a positive sign and the revenue a negative sign. If we have some
more alternatives which are to be compared with this alternative, then the corresponding
present worth amounts are to be computed and compared. Finally, the alternative with the
minimum present worth amount should be selected as the best alternative.
Fig. 7.2 3¢), P e380)F ®RARBTODI), I[dIRAZT, Cj jth SRETW FRIONS,
FTOOVE BT e I), VWEBBOD ad, ¥ 3323, a3, N € TRETW TRION), S. &8
R23,BD). P3T BTV, a3, L3000 INTO3,T 8 TV,00, INDBRCIINTS. B8
BOPREODTRODT BRCDRWICTOE VSR, IO BOVEODNFID, o)
BRODTWT, N IIJVMEIVT TALZ a0°D5T W RI ), ST,T0TID aNIY,
BRCDRWET. 903NN, TAR, TALZ wNOOTW  RVRIW), BRODTI
FWOREODNET, 9353 BOECRNON €303, 200T3LICH.

3SR 7.2 A4, P & URMY® TdaUd aRiad, Cj § jth I Qact TR ST ST
fages fahud anfdr s § Taea aufear [act ARl Hed aRidd. I Waiel RIS og AT
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HARA THRIED 7 [Gd SId. MUHS I TRARIEd ga-l HRudTd R Hlet gard
forreiean Y vt gafaw uatg weuE Rasar S,

EXAMPLES

EXAMPLE 1 Alpha Industry is planning to expand its production operation. It has identified three
different technologies for meeting the goal. The initial outlay and annual revenues with respect to
each of the technologies are summarized in Table. Suggest the best technology which is to be
implemented based on the present worth method of comparison assuming 20% interest rate,

compounded annually.

Initial outiay Annual revenue Life
(Rs.) Rs.) (years)
Technology 1 12,00,000 4,00,000 10
Technology 2 20,00,000 6,00,000 10
Technology 3 18.00.000 5,00.000 10

NTOBVOW 1 B8, YOWR, 3IJ, UIT,BI0 TN WTBOND, IR DA
ABRERRIZT. MHDONT, ST BT DRI P, 30, SN, THTVIAT.
FT3BPROT) Z0Z W, SNPN AOWORAWOI e3C0YT W, NP D), ORNET
e30000DW), FTRERITEA), ROTLAROINT. DOXEToON 20% &, W33,
NRHAIE TAI,I aPOT BRLATA L)PONEY, e3EDL ToODENINRP PR ICTOT
930532 30320, T35, AW A.

FSTERT 1 3(eh] S| AT ST DTl fIdR HROATH JIoHT HRd TR, AT EAY IS
TEqd IRUTHE IRIRA HaT 38, 20% ST &3, AMNE Tehale oid U gal HRUI]
AT T UG IR STeTRd Jarad da- gadl.

Solution In all the technologies, the initial outlay is assigned a negative sign and the annual
revenues are assigned a positive sign.

TECHNOLOGY 1

Initial outlay, P = Rs. 12, 00,000

Annual revenue, A = Rs. 4, 00,000

Interest rate, i = 20%, compounded annually

Life of this technology, n = 10 years

The cash flow diagram
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400,000 4,00.000 400,000 . + 400,000

= 20%

The present worth expression for this technology is
PW (20%)1 =-12,00,000 + 4,00,000 * (P/A, 20%, 10)
=-12,00,000 + 4,00,000 * (4.1925)

=-12,00,000 + 16,77,000

=Rs. 4, 77,000
TECHNOLOGY 2

Initial outlay, P = Rs. 20,00,000
Annual revenue, A = Rs. 6,00,000

Interest rate, i = 20%, compounded annually
Life of this technology, n = 10 years

The cash flow diagram

6,00,000  6,00,000 6,00,000
_ | I T
0 1 2 10
i=20%

.
20,00,000

The present worth expression for this technology i
PW(20%)2 = - 20,00,000 + 6,00,000 * (P/A, 20%, 10)
=-20,00,000 + 6,00,000 " (4.1925)
=-20,00,000 + 25,15,500 =Rs. 5,15,500
TECHNOLOGY 3
Initial outlay, P = Rs. 18,00,000
Annual revenue, A = Rs. 5,00,000
Interest rate, i = 20%, compounded annually
Life of this technology, n = 10 years
The cash flow diagram
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500000  5,00,000 5.00,000
| I
0 1 2 10
i=20%
15,00,000

The present worth expression for this technology is
PW (20%)3 = -18,00,000 + 5,00,000 * (P/A, 20%, 10)
=-18,00,000 + 5,00,000 “ (4.1925)
=-18,00,000 + 20,96,250
=Rs. 2,96,250
From the above calculations, it is clear that the present worth of technology 2 is the
highest among all the technologies. Therefore, technology 2 is suggested for implementation
to expand the production.
EXAMPLE 2 An engineer has two bids for an elevator to be installed in a new building.

The details of the bids for the elevators are as follows:

Bid Engineer’s estimates
nitial cost Semvice Annual operations
life (vears) & mainfenance
(Bs) cost (s
Alpha Elevator Inc. 430,000 13 27,000
Beta Elevator Inc. 540,000 13 28300

Determine which bid should be accepted, based on the present worth method of comparison
assuming 15% interest rate, compounded annually.

Solution

Bid 1: Alpha Elevator Inc.

Initial cost, P = Rs. 4,50,000

Annual operation and maintenance cost, A = Rs. 27,000 Life = 15

years Interest rate, i = 15%, compounded annually.

The cash flow diagram
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0 1 2 3 4 15
l' 2?,u£:r :?.J JT,lmﬂ li%}ﬂﬂ 27,000
450,000 1=15%

The present worth of the above cash flow diagram is computed as follows:

PW(15%) = 4,50,000 + 27,000(P/A, 15%, 15)
=4,50,000 + 27,000 * 5.8474 =4,50,000 + 1,57,879.80 =Rs. 6,07,879.80

Bid 2: Beta Elevator Inc.

Initial cost, P = Rs. 5,40,000

Annual operation and maintenance cost, A = Rs. 28,500
Life = 15 years

Interest rate, i = 15%, compounded annually.

The cash flow diagram
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The present worth of the above cash flow diagram is computed as follows:
PW(15%) = 5,40,000 + 28,500(P/A, 15%, 15)
=5,40,000 + 28,500 " 5.8474
=5,40,000 + 1,66,650.90
=Rs. 7,06,650.90

The total present worth cost of bid 1 is less than that of bid 2. Hence, bid 1 is to be selected
for implementation. That is, the elevator from Alpha Elevator Inc. is to be purchased and

installed in the new building.

. EXAMPLE 3 Investment proposals A and B have the net cash flows as follows:

Proposal Endofyears

0 1 2 3 4
A(Rs) -10,000 3,000 3,000 7,000 6,000
B(Rs) -10,000 6,000 6,000 3,000 3,000
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Compare the present worth of A with that of B at i = 18%. Which proposal should be
selected?

Solution

Present worth of A at i = 18%. The cash flow diagram of proposal A

o
o

10 0N
[SPREE

(=]

The present worth of the above cash flow diagram is computed as

PWA (18%) =-10,000 + 3,000(P/F, 18%, 1) + 3,000(P/F, 18%, 2)+ 7,000(P/F, 18%, 3)
+

6,000(P/F,18%, 4)

=-10,000 + 3,000 (0.8475) + 3,00000.7182) + 7,000(0.6086) +
6,000(0.5158)

=Rs. 2,052.10

Present worth of B at i = 18%. The cash flow diagram of the proposal B

ANN AN 2 000 2 000
6.'./‘./\1 6 WU 2,V A, U0V

The present worth of the above cash flow diagram is calculated as
PWB(18%) = -10,000 + 6,000(P/F, 18%, 1) + 6,000(P/F, 18%, 2)+ 3,000(P/F,
18%, 3) + 3,000(P/F, 18%, 4)

=-10,000 + 6,000(0.8475) + 6,000(0.7182)+3,000(0.6086) -+
3,000(0.5158)

=Rs. 2,767.40

At i = 18%, the present worth of proposal B is higher than that of proposal A.
Therefore, select proposal B.

EXAMPLE 4 A granite company is planning to buy fully automated granite cutting
machine. If it is purchased under down payment, the cost of the machine is Rs. 16,00,000.
If it is purchased under instalment basis, the company has to pay 25% of the cost at the time

of purchase and the remaining amount in 10 annual equal instalments of Rs.2, 00,000 each.
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Suggest the best alternative for the company using the present worth basis at i= 18%,

compounded annually.

PTOBOB 4 MY FTOBION) ROTPIE A,0D0FDI M43 T3 DAV
OD0ZTI), VORI ABRCBAIT. O JVCaN0EF RONE). DOLRDATT,
ODOZE 233 T. 16,00,000. FOIS ST a0¢3 DDCDATT, TOWIOI DD
ARDODTEA), 323,33 25% D3I, MVPT BRI, 10 ORET Fados FOIINFE), 3.2,
00,000 e33R, WA TN FOCA3RERIONTIE i= 18% IO, FRI,3 a35°05T3
00330, WFATPOTWI FOBIN S0Z a3 &BO0E 0TI, AR A.

IGTERYI 4 U Y13 U1 Yol Weaferd J-Tse HicH AR TR HRugrt TieHT od 3.
SR d ST3 UHE 3fiid WRel hal 3d o, ARM fdhHd . 16,00,000. SR o SATAT YRR
WA Bl 3, TR HUATAT BRI d ! AT 250% ST JART I9HH UAD!T 2, 00,000
JUITAT 10 A THM S HRTAT ANI. i= 18%, AT dehdle Gl daHTH JedT SR
JIEH HU-TS! FaraH Tt .

Solution There are two alternatives available for the company:

1. Down payment of Rs. 16,00,000

2. Down payment of Rs. 4,00,000 and 10 annual equal instalments of Rs. 2,00,000 each
Present worth calculation of the second alternative. The cash flow diagram of the second

PWA(18%) = -10,000 + 3,000(P/F, 18%, 1) + 3,000(P/F, 18%, 2) + 7,000(P/F, 18%, 3)
+

6,000(P/F, 18%, 4)

=-10,000 + 3,000 (0.8475) + 3,000(0.7182)+ 7,000(0.6086) +
6,000(0.5158)

=Rs. 2,052.10
Present worth of B at i = 18%. The cash flow diagram

A0 AN 2 OAD
6.000 6.000 3,000

©
Q
(=]

5
Wl

B The present worth of the above cash flow diagram is calculated as
PWB(18%) = -10,000 + 6,000(P/F, 18%, 1) + 6,000(P/F, 18%, 2) + 3,000(P/F, 18%, 3) +
3,000(P/F, 18%, 4)
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=-10,000 + 6,00000.8475) + 6,000(0.7182)+ 3,000(0.6086) +
3,000(0.5158)

=Rs. 2,767.40
At i = 18%, the present worth of proposal B is higher than that of proposal A. Therefore,

select proposal B.

EXAMPLE 5 A granite company is planning to buy a fully automated granite cutting
machine. If it is purchased under down payment, the cost of the machine is Rs. 16,00,000.
If it is purchased under instalment basis, the company has to pay 25% of the cost at the time
of purchase and the remaining amount in 10 annual equal instalments of Rs. 2,00,000 each.
Suggest the best alternative for the company using the present worth basis at 1 = 18%,

compounded annually.

PVTOBOTW 5 M43 FOBION) ROTPIE A,0D0FODI M43 T3 DAV
ON0ZTI), DODR) ABRCEAIT. T B0 9RON). DOLRDATT,
ODHOIZI 33 Bse. 16,00,000. TOIS ST &30€e3 DDCDATT, FOWIOD) DDCLOI
R ODE), 8322, 25% 5030, VDTS 3035370, 10 sI0AEE Reox FOIINTE). B,
33 2,00,000. FRAETON ROO3RCRIONTVE | = 18% I, TR 350053
3T, WFATROT FOTIN GV &OIECNETI), RPWA.

IaTERUI 5 U JISC HU-I QU0 Waferd F-18e HiT A=A TR FRugra faaR &vd 3.
SR d ST3 UHE 3fiid WRe! hal 3d o, ARM fdhHd . 16,00,000. SR o §WATAT YRR
WS FA A, R HIET WA Job! fhHdier 25% i1 IdRd I9HH 10 aIf¥ies THH
TR %, YIB! 2,00,000. | = 18%, ATND Ihale G IaHH HedTal YR dTIe HI-A1a!
A YaTg e,

Solution There are two alternatives available for the company:
Down payment of Rs. 16,00,000
Down payment of Rs. 4,00,000 and 10 annual equal instalments of Rs. 2,00,000 each

Present worth calculation of the second alternative. The cash flow diagram of the second
4000 4,000
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The present worth of the above cash flow diagram is computed as
PW(12%) =-1,000 + 4,000(P/F, 12%, 10) + 4,000(P/F, 12%, 15)
=-1,000 + 4,000(0.3220) + 4,000(0.1827)
=Rs. 1,018.80

The present worth of plan 1 is more than that of plan 2. Therefore, plan 1 is the best plan

from the investor’ s point of view.

EXAMPLE 6 Novel Investment Ltd. accepts Rs. 10,000 at the end of every year for 20
years and pays the investor Rs. 8,00,000 at the end of the 20th year. Innovative Investment
Ltd. accepts Rs. 10,000 at the end of every year for 20 years and pays the investor Rs.
15,00,000 at the end of the 25th year. Which is the best investment alternative? Use present
worth base with i = 12%.

SVTIOBTO 6 V03T Y38, 083 DedEITE Co A LFDRIZER. 20 [RENP TN )3
BRET TRIONE). 10,000 D3I, BRDTOTON TR. 203¢€ BRE T TRIONE), 8,00,000.
YIR,L23¢E3e0* B3 A5e00EF Dedde3TE® BUo. 20 BRENPTTN Ty BRET TRIONSD),
10,000 &0 3), BRDTWOTON Bue. 25:3¢ eS3RET TR0, 15,00,000. 930,33 BR DT
FBWOVEOD O3I0eHT3? i = 12% SLORN &RI,B e37°D5T e30Te33), WFA.

ISTERV 6 Aled Seiche [HCE ¥, WIHRA. 20 a3 Udd au=dm Jaet 10,000 ST
TIqUHGRIAT %. 20 T 9= Yde! 8,00,000. SRR SwTHE [AHeS ¥. 20 TN UAH

quT=aT RIaet 10,000 IO JAAUHERIAT . 25 ST GV [ac] 15,00,000. FadH TddUd Yarg
DIV 3TR? i = 12% T aTHH HeardT STYR TR,

Solution: Novel Investment Ltd.’s plan. The cash flow diagram of Novel Investment

Ltd.’s plan is shown below

8.00,000
i=12%
0 1 2 3 2
10.000 10,000 10,000 10.000

The present worth of the above cash flow diagram is computed as
PW(12%) = —10,000(P/A, 12%, 20) + 8,00,000(P/F, 12%, 20)
=-10,000(7.4694) + 8,00,000(0.1037) = Rs. 8,266
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Innovative Investment Ltd.’s plan. The cash flow diagram

i=12%
°

3 "0 25

1= 14
n N )
o - - -

N ANN

1V, VW

10 00N
iV.VW

The present worth of the above cash flow diagram is calculated as
PW(12%) =-10,000(P/A, 12%, 20) + 15,00,000(P/F, 12%, 25)
=-10,000(7.4694) + 15,00,000(0.0588)
= Rs. 13,506
The present worth of Innovative Investment Ltd.’s plan is more than that of Novel
Investment Ltd.’s plan. Therefore, Innovative Investment Ltd.’s plan is the best from

investor’s point of view.

EXAMPLE 7 A small business with an initial outlay of Rs. 12,000 yields Rs. 10,000 during
the first year of its operation and the yield increases by Rs. 1,000 from its second year of
operation up to its 10th year of operation. At the end of the life of the business, the salvage
value is zero. Find the present worth of the business by assuming an interest rate of 18%,
compounded annually.

VTOBTT 7 BUo e3T0YT 323,330, BRODTVE A, 2055093. 12,000 9230 3.
9T TOOREWTHBON BRWO B[REWE). 10,000 DI, YHTOON) TR.MFRY,
B, M3, BT VB BRETW  TOONEIFTBANOT 93T 10 € [BRETW
FOORE2FTHBODRBT 1,000, e3533TBO0E  BeRST  TRIONE), TFTHBOD  a30°sa)
FRS5eNTII . TOAE TaodN 2uE0,NPERCIITI 18% 208 T3, PURE0RIES eNROT
205RVCE WjA.3 PD5e3x3), TOTBIEAND

IGTERUT 7 3.3 URIHS TRy Sfcidll BTl Uadd. 12,000 S %, AT ORI UigedT
gufd 10,000 30T I . 7 ATE . 1,000 AT SRR GH-AT TTURT AT SRR 10
1 IO, ST ST Yact, dRUT Yol YA 3118, TTSIaR 18% Tald Ue- adrar!
Fee fhaa e, e askhare

Solution
Initial investment, P = Rs. 12,000

Income during the first year, A = Rs. 10,000

Annual increase in income, G = Rs. 1,000
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n =10 years
i = 18%, compounded annually

The cash flow diagram

15000

il

12,000

The equation for the present worth is
PW (18%) = -12,000 + (10,000 + 1,000 * (A/G, 18%, 10)) * (P/A, 18%,10)
=-12,000 + (10,000 + 1,000 ~ 3.1936) " 4.4941
=-12,000 + 59,293.36

=Rs. 47,293.36
The present worth of the small business is Rs. 47,293.36.

7.4 ANNUAL EQUIVALENT METHOD

Introduction
In the annual equivalent method of comparison, first the annual equivalent cost or
the revenue of each alternative will be computed. Then the alternative with the maximum
annual equivalent revenue in the case of revenue-based comparison or with the minimum
annual equivalent cost in the case of cost-based comparison will be selected as the best
alternative.

ROWOD

BRLADTOD TOAET Ao )FPOSTRE) , WRTE) TOAET Ao 323, LI 3y
BOREONT 30300V, NBRIMIZE. SO3T €300 355003 BACDTOR
ROTPERD), NOR, WVOAFT A0S STIONWRODN 9T 233, 37003
BRLADTOAD ROWREWE), TR, WONET Aedon 323, BRODNT  BWOOEONT,
£93053,23) FBOECRNIDN €303, 2VTBIITHI .

gfag

qo-eT aIie TAged U aed, UUH dies JHqed Td fdhal Uddh Uaiara] dHTs ! 0 dall
5. T Hegd-3eRd qa-<a1 Siadid HH dive Taded HHARYE [hal Gd-SMTTRd
T JEdTd A a1t THde TaiNg Uaid Jarad Uaid I Hasdr Sed.
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First compute the present worth then, in the second step, the annual equivalent cost is
computed using the following equation:

(1= i
(1 +ip-
1=PI (D (AP L)

A=PT)

where (A/P, i, n) is called as equal-payment series capital recovery factor.

As in the previous case, if we have some more alternatives which are to be compared
with this alternative, then the corresponding annual equivalent costs are to be computed and
compared. Finally, the alternative with the minimum annual equivalent cost should be
selected as the best alternative.

If we have some non-standard cash flow diagram, then we will have to follow the
general procedure for converting each and every transaction to time zero and then convert
the net present worth into an annual equivalent cost/ revenue depending on the type of the
cash flow diagram. Such procedure is to be applied to all the alternatives and finally, the

best alternative is to be selected.

0D JFTTRWO3, B BAVEORNTLRODT BRCDRICTOE AR, TO)
FBOVEOINP I, Vo)) BRODTT, SOZT LISITIEIIOT 2ORE T AT &3, NP,
33,3003230B a3, BRCDRICB). 903503300, TR, TONE T AN 2323, 3ROV
FBWOVEONETTY, €93053 83 WOVECRNN €303, 23003,

Vo) TOTY WWpIRRIXBAE [N BOAT TBeowe3Feds), BRODTBT, &)d
2330200833, BRT, BDWIERE) Voey) A PO ed), EIRIRDRLICT) 203,
S0330 INT FToTad), 9WBD0WA el & WAL a2, ONET Reows
&3%3,/e305000809,N WO IE AT, De3E B0 W33 9OZB TOODE PO,
DY, BOEOINDN &9 CNRICD 20, ©903eDe0N, €938253e3 WO E O,
€303), eVTBLWCH.

TR YHROMHHTO, SR TS T UGTaTRi o1 St 3d ok TR HTe! Uaig SR,
TR G aTfiies Trqed T TOHT SHATIOT a1 HR1a arid. [act, fea anftfe THded war
gy gaiad yaig U Hasdr ST,

HRUGTS! SRS AT Ufehad UTa R1d ArId ST HeR AT Y RIAR Heaes aadT
PRI T ST Yac! Farad uard asrmET 31T,
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EXAMPLES

EXAMPLE 1: A company provides a car to its chief executive. The owner of the company is
concerned about the increasing cost of petrol. The cost per litre of petrol for the first year of
operation is Rs. 21. He feels that the cost of petrol will be increasing by Re.1 every year. His
experience with his company car indicates that it averages 9 km per litre of petrol. The
executive expects to drive an average of 20,000 km each year for the next four years. What is
the annual equivalent cost of fuel over this period of time?. If he is offered similar service with
the same quality on rental basis at Rs. 60,000 per year, should the owner continue to provide
company car for his executive or alternatively provide a rental car to his executive? Assume i
= 18%. If the rental car is preferred, then the company car will find some other use within the

company.

TOBOHB 11 TOBIOA) 3T, 3BNYs TOONE DI BION ToTD, WwBNAITI.
VU0 BERL® WIT 07T, TOBDOD VT TYRY  335T.8RATT.
TOOVELWTTBOID BBRTO BRE T, 38 DCEIT® W3R w33 . 21. )8 [RE B3R
33 1 CR.AFRY, 302F0,MISTS OT) &9533) LI0e)RITYT. 9538 TOTBIOD FoDIL0N
£9530 e93023e3a3) 33)8 DCEITE B3I FTORD 9 3.eIIE. TVOD TOEN), WRE NP ST
@S WRE ROIRD 20,000 3 LRI ToONEDWIEBTT) D AITT. &8
ITBPOND). YOTTT OAFT RaI0 323, DEw,?. WORN e3o03E a0ee3 €93t
MR T3¢ DL3OD ACRPONT, TR. WIRET, 60,000, TROEFTT o,
FTOODNE DRE BTN FOBIOD FTOTT), LWNRIYTWS),  @00TNRDRICTFTE 95300
BOREODNWIN €938 FOONE N)edE BT ON 2R TOTRD, WENRLICTC? i = 18% DOTD
RA. WORN TR €333 ARWT, TOBIOD TOB) FOIBIARYNR TOY) V3T
WFTONR, FOBITR, 3.

TGN 1: TH DU+ [l T HRAGR] SHABTI SR GRAd. U dTedl [hHd e Hu-Td
AT feidd 3Med. IR UlgedT auTTa! Ui fefex Ui fhid . 21. Te dfed &, Ui
fhrd eRadll 1 ¥ ATed. AT HUTAT HRAT SHT THTA! B1 Ufd fofex Ueiere IR 9 foret
38, Jeid IR auiudd Udd guf TRIERT 20,000 o Araauareh e dRieR! HfUGRT aad
. I Hraadtd SUART aftie THqed fhHd fEdl 3182, SR Are 0 goird! JdT HIsaH 9.
60,000 UfcT O, HTAHH AT TAIAfCRdd] Hu-idl HR GRAU Y= odld B i Tl
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ufFgragfegdn HIsa™ &R Trdl? TEId &RT i = 18%. SR HISdTAT HRAT WY f3d, aR o=
HRAT BT TR Hlal ST TS,

Solution
Average number of km run/year = 20,000 km
Number of km/litre of petrol = 9 km
Therefore,
Petrol consumption/year = 20,000/9 = 2222.2 litre
Cost/litre of petrol for the 1st year = Rs. 21
Cost/litre of petrol for the 2nd year = Rs. 21.00 + Re. 1.00 = Rs.
22.00 Cost/litre of petrol for the 3rd year = Rs. 22.00 + Re. 1.00 =
Rs. 23.00 Cost/litre of petrol for the 4th year = Rs. 23.00 + Re. 1.00
= Rs. 24.00
Fuel expenditure for 1st year = 2222.2 * 21 = Rs. 46,666.20
Fuel expenditure for 2nd year = 2222.2 * 22 = Rs. 48,888.40
Fuel expenditure for 3rd year = 2222.2 * 23 = Rs. 51,110.60
Fuel expenditure for 4th year = 2222.2 * 24 = Rs. 53,332.80
The annual equal increment of the above expenditures is Rs. 2,222.20 (G). The cash
flow diagram for this situation is depicted

0 1

[
2]

Al = Rs. 46,666.20 and G = Rs. 2,222.20
A=Al + G(A/G, 18%, 4)
=46,666.20 + 2222.2(1.2947)
=Rs. 49,543.28
The proposal of using the company car by spending for petrol by the company will
cost an annual equivalent amount of Rs. 49,543.28 for four years. This amount is less than
the annual rental value of Rs. 60,000. Therefore, the company should continue to provide

its own car to its executive.
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EXAMPLE 2: A company is planning to purchase an advanced machine centre. Three
original manufacturers have responded to its tender whose particulars are tabulated as

follows:
Manufacturer Dowr pavmeni Yearly equal Nolaof
pmrallma s Il enis
(F=a {Bs.)
1 3,00,000 200,000 13
2 4,00,000 3,00,000 13
3 600,000 1.20,000 13

Determine the best alternative based on the annual equivalent method by assuming i = 20%,
compounded annually.

Solution Alternative 1

Down payment, P = Rs. 5,00,000 Yearly equal installment, A = Rs. 2,00,000 n = 15 years

i = 20%, compounded annually

The cash flow diagram for manufacturer 1 is shown below

0 1 2 3 4 13
Il )
2,00,000 2.00.000 2.00,000 2,00.000 2,600,000
53,00,000

The annual equivalent cost expression of the above cash flow diagram is
AE1(20%) = 5,00,000(A/P, 20%, 15) + 2,00,000

=5,00,000(0.2139) + 2,00,000

=3,06,950
Alternative 2
Down payment, P = Rs. 4,00,000 Yearly equal instaliment, A = Rs. 3,00,000 n = 15
years

I = 20%, compounded annually. The cash flow diagram is as shown below
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The annual equivalent cost expression of the above cash flow
diagram is AE2(20%) = 4,00,000(A/P, 20%, 15) + 3,00,000
=4,00,000(0.2139) + 3,00,000 = Rs. 3,85,560.
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Alternative 3

Down payment, P = Rs.
6,00,000 Yearly equal
installment, A = Rs.1,50,000 n
=15 years

i = 20%, compounded annually

The cash flow diagram

6.00.000

The annual equivalent cost expression of the above cash flow diagram is AE3(20%) =
6,00,000(A/P, 20%, 15) + 1,50,000

=6,00,000(0.2139) + 1,50,000 = Rs. 2,78,340.
The annual equivalent cost of manufacturer 3 is less than that of manufacturer 1 and

manufacturer 2. Therefore, the company should buy the advanced machine centre from
manufacturer 3

EXAMPLE 3: A company invests in one of the two mutually exclusive alternatives. The
life of both alternatives is estimated to be 5 years with the following investments, annual

returns and salvage values.

QVTOBOV 3: TOTION) DT VORI &)35LT WOAECDNP D). 2,0TTE), BRTF
BRIZE. TPNS BRDTINYD, BORET 3TV eI, BT o0 °ONERODN DTTBR
BWOPREOINY 233330, 5 BW/ETIED DOT) 90TV RN,

IETERUT 3: TETE! HU GF IRER 39 TiUe! UL dqud Hd. Qe Jaaue,
qTftfeh TRTaT 30T TRUN HeAi¥E Gie! qaidid SRS Sarol 5 Iy 3.

Alternarive
A B

Investment (Rs) —1.,50.000
Annual equalretum (Es.) - 60.000
Salvage value (Rs) - 15,000

Determine the best alternative based on the annual equivalent method by assuming i =25%.
Solution:
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Alternative A

Initial investment, P = Rs. 1,50,000

Annual equal return, A = Rs. 60,000

Salvage value at the end of machine life, S = Rs. 15,000 Life = 5 years
Interest rate, i = 25%, compounded annually

The cash flow diagram

60,000 - 15,000
60,000 60,000 60,000 60,060

!

Ci 1 2 3 4

n

1,50.000
The annual equivalent revenue expression of the above cash flow diagram is as follows:
AEA(25%) = -1,50,000(A/P, 25%, 5) + 60,000 + 15,000(A/F, 25%, 5)
=-1,50,000(0.3718) + 60,000 +
15,000(0.1218) = Rs. 6,057
Alternative B
Initial investment, P = Rs. 1,75,000 Annual equal return, A = Rs. 70,000
Salvage value at the end of machine life, S = Rs. 35,000 Life = 5 years
Interest rate, i = 25%, compounded annually

The cash flow diagram for alternative B is shown in Fig. 3.8.

70,600+ 35.000
70.000 70.C00 70.0C0 70.C00

A A

< 1 2 3

")

1.75.000
The annual equivalent revenue expression of the above cash flow diagram is
AEB(25%) =-1,75,000(A/P, 25%, 5) + 70,000 + 35,000(A/F, 25%, 5)
=-1,75,000(0.3718) + 70,000 + 35,000(0.1218)
=Rs. 9,198
The annual equivalent net return of alternative B is more than that of alternative

A. Thus, the Company should select alternative B.
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EXAMPLE 4: A certain individual firm desires an economic analysis to determine which
of the two machines is attractive in a given interval of time. The minimum attractive rate of
return for the firm is 15%. The following data are to be used in the analysis:

NTOBVOTW 4: 20T ADFR, WgONTT ROR O WOTD JRFR, RNDODT
RDPs03TRTE). DTB AHOIZNFE). O0IHTI) E3FTRE TN DOy DFEDREN
SRDET dFLRHBONTY, WONRIZES. ROAR TIR, STRET 30N 15% 3N,
BERBODS), B TYNS BeEIVRT, WFRICH:

IETERYT 4: fdia wramada g ARiFU®! SIv A 3THy® e & FMufika Fxvamms!
fafRry dufdas e anfifes fa=eom o Sfesd. BHUATS! fh T 3T ves TRATTE &R 15% 3118,
IEESEIRIGIREIRI SIS ICIBG | KE I G

Machine X Machine Y
First cost Rs. 1,50,000 | Rs. 2,40,000
Estimated life 12 years 12 years
Salvage value 0 Rs 6,00
Annual maintenance cost 0 Rs 4,50

Which machine would you choose? Base your answer on annual equivalent cost.

Solution Machine X

First cost, P = Rs. 1,50,000 Life, n =12 years

Estimated salvage value at the end of machine life, S = Rs.0. Annual maintenance cost, A
= Rs. 0. Interest rate, i 15%, compounded annually.

The cash flow diagram

(o] 12

The annual equivalent cost expression of the above cash flow diagram is
AEX(15%) = 1,50,000(A/P, 15%, 12)
=1,50,000(0.1845)
=Rs. 27,675
Machine Y
First cost, P = Rs. 2,40,000
Life, n =12 years
Estimated salvage value at the end of machine life, S = Rs. 60,000 Annual maintenance cost,
A = Rs. 4,500 Interest rate, i = 15%, compounded annually.
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The cash flow diagram

€n.0en
0 1 2 3 . Tll
ooy
35300 33500 2500 4,500
220,000

The annual equivalent cost expression of the above cash flow diagram is AEY (15%) =
2,40,000(A/P, 15%, 12) + 4,500-6,000(A/F, 15%, 12)

=2,40,000(0.1845) + 4,500 - 6,000(0.0345)
= Rs. 48,573

The annual equivalent cost of machine X is less than that of machine Y. So, machine
X is the more cost-effective machine.

132



Management and Economics

Chapter 8

COSTING AND DEPRECIATION
(B2, H3B), ISTD /T AT TAR7)

8.1 Introduction

Costing can be called as a specialized branch of accounting which deals with classification,
recording, allocation and control of costs. It is the technique and process of ascertaining
costs (ICWA, England definition). In common terms costing can be defined as the process
of determining actual cost of an item after adding different expenses incurred to bring it to
the final form, ready for marketing. With the help of estimating and costing, a manufacturer
finds out the total cost of each article he makes and fixes the selling price of the article in
order to make a definite profit. Cost data provide a basis for important decisions on pricing,
product mix, product design, process improvement and technology acquisition. Poor
decisions in these areas can severely impair the ability of the company to compete.
Estimation is the assessment of the total cost in manufacturing a product even before it is
manufactured. One must have a sound knowledge of material, labour, processing costs,
quality and quantity of material required, selection of manufacturing method, manufacturing
time required, etc. in order to do a proper estimation. The engineer must be able to state the
probable cost at the stage when only sketch plans are drawn. If the available funds are
known, the designer has to work backwards i.e. will have to design the building/product
which may be constructed within the available sum.

Estimation involves the computation of the quantities required and expenses likely
to be incurred in the construction of a work. The amount estimated should be sufficient to
cover the probable expenditure on the work without revision by reason of minor
unanticipated contingencies, but it should not be so excessive as to permit of extravagance
in execution.

The essentials of an estimate are:

1. The drawings — plans, elevations and sections of the work;

2. Specifications indicating the nature and class of work and materials to be employed;
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3. The local rates at which different types of work can be executed. The designs of an

engineer will be of little use of he is not able to give an idea of cost.

8.1 ®Dwod

R, BNCETTED, TTBEOTT, TOWT NI, RB,NY  AONOIWRODN
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8.2 NEED FOR ESTIMATING AND COSTING:
Following points illustrate the need for estimation and costing:

1. Fordetermining the cost of production: Estimating and costing provides reliable data
regarding expenditure on materials, wages and other things which helps in
determining the cost of production precisely.

2. For controlling the costs: It provides the cost for each product, process, job,
department etc., which helps in identifying profitable and non-profitable areas in the
organization. This guides the management to take corrective measures of their non-
profitable activities. It helps in reducing the total manufacturing cost. It helps to
reduce material wastages and control labour wages.

3. For fixing selling price: Costing provides information for fixing the selling price of
the product. The cost and volume of production, profit and break-even analysis
serves as a basis for determining the selling price of the product.

4. For preparing the quotations and submitting tenders: A quotation is the information
regarding the selling price of a product or service offered to a prospective buyer. A
tender is the information regarding the selling price given to a prospective buyer,
but given in a sealed envelope. The principles of costing help immensely in
preparing quotations and submitting tenders.

5. For specific managerial decisions: Costing provides invaluable information for
taking the managerial decisions like make or buy, whether to own fixed assets or
buy them, whether to replace the existing machinery before its useful life, etc.
Costing also provides information on wage incentive plans, cost control measures
for materials and supplies, budget and budgetary control, etc.

6. Ithelps in formulating the policies of the concern for changing prices of the products.

7. It helps in making the product more economical by incorporating suitable changes

in the design.

8.2 0TI D3I, VW, B ITT3:
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8.3 ESTIMATING PROCEDURE:
Production planning department:
(a). Decides the specification of the product to be manufactured.

(b). Make out the drawings: Lays down the method of manufacturing and required
operations Machines to be used Labour rates Accuracy and finish required Prepare a

list of components of the product Make or buy decision.

e Determine the material cost.

e Determine the time required for various operations.

e Determine labour cost.

e Determine prime cost = Direct expenses + direct material cost + direct labour cost.

e Determine factory overheads, depreciation, maintenance and insurance cost, power

cost, etc.
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Determine the administrative overheads.
Determine the packing and delivery charge.
Determine the total cost.

Determine the selling price = total cost + profit.
Decide the discount allowed to the distributors.

Decide delivery time
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8.4 COMPONENTS OR ELEMENTS OF COST:

The total cost of a product is the sum of several elementary costs that are involved
in its manufacture. The major costs in manufacturing a product consist of:
1. Material cost
(a). Direct material cost (b). Indirect material cost
2. Labour cost
(@). Direct labour cost (b). Indirect labour cost
3. Expenses
(a). Direct expenses (b). Indirect expenses or overheads or on

cost Figure 1 shows the elements of product cost.

Direct Material Cost:

It is the cost of materials with which the product is made of. In other words, it is the
cost of materials which are processed through various stages to form a part of the product or
the whole product itself. Example: mild steel rods for making shafts, sheet metal for making

cupboards, etc.
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Indirect Material Cost:

It is the cost of materials which are essentially needed for helping the direct materials
to be converted into finished products. It includes the cost of materials that are necessary for
the production process, but are not directly used in the product itself. Example: cost of grease,
lubricating oil, coolant, cotton waste, etc. The elements of product cost are as shown in
Fig.8.1

COST
MATERIAL LABOUR EXPEMNSES
Direct Indirect Direct Indirect Direct Indirect Expenses
Material Material Labour Labour Expenses or
Cost Cost Cost Cost Overheads

Fig.8.1 Elements of product cost
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Calculation of material cost:

The method is as follows:

i. Calculate the volume of each component by applying mensuration. Volume of the
material is calculated after adding due allowance for machining purpose on those
sides which need machining.

ii. Calculate the total volume of the product by adding all the volumes of components.

iii. Determine the weight of the material by multiplying total volume and density of the
material.

iv. Determine the cost of the material by multiplying cost per unit weight with the total

volume of the material required
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Direct Labour Cost:

Direct or productive labours are the workers who actually involve either manually
or with the aid of machines in manufacturing components using different materials. The
nature of their duties is such that their wages may be directly related to the job they are
manufacturing. Direct labour includes the workers operating various production machines
in machine shop, welding shop, fitting shop, assembly shop, etc. Direct labour cost consists
of wages paid to the workers directly engaged in the manufacturing of a product. It also
includes the wages paid to the workers engaged in handling the product within the

department. Example: wages paid to the machinist, turner, fitter, welder, moulder, etc.

Indirect Labour Cost:

It consists of wages paid to the workers who are indirectly helpful for the production.
In other words, it is the wages paid to the labour who help the direct labour in performing

their duties.

Indirect labour cost cannot be associated directly to a particular job, but are charged on the
whole log of products produced in the plant during a particular period. Example: wages paid

to supervisor, inspector, sweeper, helper, loader, watchman, store keeper, crane driver, etc.

Calculation of Direct labour cost:

For calculating the labour cost, the estimator should know about the types of tools
and machines required operations to be carried out to bring the raw material into final
product. He should consult the production department to get the details on the estimated

time for each operation. Some of the time estimates are given below:
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a) Setup time: It is the time required to set and fix the tools and jobs on the machine. It includes
time to study drawings, blue prints, to set machines, to study job, etc. It is independent of
the number of jobs produced.

b) Operation time or cutting time or floor to floor time: It is the time required to carry out
specific operations on machines. It includes both work handling and machining times.

c) Tear-down time: It is the time considered from the moment; the last operation has been
completed. d) Miscellaneous allowances:

i. Personal allowances: It is the time allowance given to a worker to attend his
personal needs. It is about 5% of the total working time.

ii. Fatigue allowances: Excessive and continuous work, improper illumination,
excessive machine noise, etc. lead to fatigue. To maintain the efficiency of the
worker, about 5% of the total working time is allotted as fatigue allowance.

iii. Tool changing and grinding allowances: It is the time allowance given to remove
the tool from holder, to fix another tool, etc. It is nearly 5-10% of the total working
time.

e) Measurement and checking allowances: It includes time taken for measuring and checking
different dimensions of the product. It is generally taken as 2-3% of the total working time.
f) Other allowances: They include time taken for periodic cleaning, oiling and lubrication,
procuring inventory, disposing scraps and surplus stocks, etc. This allowance may sometimes

as high as 15- 20% of the operation time.
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Expenses:
Apart from direct material cost and direct labour cost, there are several other

expenditures involved in the manufacture of a product. They are known as expenses. They
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include building rent, depreciation charges of plant and factory building, administrative,
selling and distribution expenses, etc.

i. Direct expenses:

These are the expenses which are directly charged to a particular job and are incurred
for that specific job only. Direct expenses are identified and allocated to persons and
materials involved in that job.

Example: cost of preparing designs and drawings, cost of manufacturing jigs and fixtures
for a particular product, cost of patterns, moulding boxes, dies, cost of consultancy charges
for the design and manufacture of a specific product, etc.

ii. Indirect expenses:

They are also called as overheads, on-costs, indirect charges or burden. These
expenses cannot be charged directly to a particular product manufactured. All expenses
other than the direct material cost, direct labour cost and direct expenses are considered as
indirect expenses.

Indirect expenses can be classified as given below:

iii. Production or Factory overheads:

They include all the expenditure made on the actual operation of the product in the plant
like indirect material and indirect labour. They are also known as works on cost. Some of
the expenses charged under factory overheads are as follows:
i. Cost of indirect materials or consumables such as grease, coolants, cotton waste,
etc.
ii. Indirect labour wages paid to foreman, inspectors, sweepers, helpers, watchman,
etc.
iii. Factory rent and lighting, water, fuel, power, internal transport, maintenance
charges.
iv. Insurance of plant and factory.

v. Depreciation on machinery, factory, plant.

vi. Stationery consumed in the factory.

vii. Works canteen and labour welfare activities expenses.
iv. Administrative expenses:

These expenses include the following:
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i. Salaries to MD, GM, personal manager, medical officer, finance manager,
secretary and staff.

Ii. Expenses incurred on legal, banking and audit charges.

iii. Telephone, telegraph, postal charges.

Iv. Printing and stationary for office.

v. Office rent, repair and depreciation charges.

vi. Office lighting and power charges.

vii. Insurance of office building and equipment.
v.  Selling and distribution overheads:

These expenses include the following:

i. Salaries of sales manager, sales representatives, agents
ii. Cost of advertisement and publicity.
iii. Travelling expenses, commission and other facilities to salesman.

iv. Showroom expenses.
v. Packing, loading and unloading expenses and carriage charges.

vi. Printing of pricelist and catalogue.
vii. Expenses for the preparation of quotations and tenders.
viii. Insurance for finished goods, showrooms, goods in transit and in go downs.

ix. Delivery van maintenance, repair, depreciation and running expenses.
X. Entertainment expenses, telephone and postal expenditure of sales department.
xi. Rebate to customers, legal charges incurred for debt recovery.

xii. Salaries to store keepers, stores officers and their assistants.

vi. R & D overheads:

These expenses include the following:

Salaries to R & D staff. And Costs of R & D equipments and activities, etc.
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8.5 SELLING PRICE OF THE PRODUCT:

The selling price of the product is derived as shown below:
a) Prime cost or Direct cost: It is the sum of all direct costs.

Prime cost or Direct cost = Direct material cost + Direct labour cost + Direct

Expenses
b) Factory cost or Works cost: It consists of prime cost and factory expenses.
Factory cost or Works cost = Prime cost + factory expenses (production overheads)

d) Office cost or Manufacturing cost or Production cost or Gross cost:
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It consists of factory and administrative overheads.

Office cost or Gross cost = Factory cost + Office and Administrative overheads.
d). Total cost or Selling cost:

It consists of office cost and selling and distribution expenses.
Total cost or selling cost = Office cost or Gross cost + selling and distribution
Overheads e).

Selling Price:

The customers buy the product by paying the price which is known as selling price. It
consists of total cost and profit.

Selling price = Total cost + Profit

Figure 8.2 shows the various elements of cost and determination of selling price of a
product.

PROFIT
Selling and
Distribution
Expenses
Office and
Administrative
Expenses
Factory OFFICE COST TOTAL
Expenses or or COST -
MANUFACTURIN ®:
Works G or =
= COST e
> dn-cost SELLING
irect FACTORY or
Material PRIME COST S 2oL PRODUCTION SC S
Cost & LT COST
. or WORKS COST
Direct DIRECT or
¥ .
A.é‘hﬁ?}}i COST GROSS COST
Cost
Direct
Expenses

Figure 8.2 Determination of selling price of the product

Fixed and Variable Costs:

Fixed costs remain constant irrespective of the volume of production. They remain

the same whether the production is smaller, larger or nil. Examples for fixed costs are: costs

on land, building, salaries to top management, rent of building and insurance, depreciation,
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taxes on property, interest on the invested capital, etc. Variable costs vary with the volume
of production. Variable costs are the function of the output. Higher the production, higher
will be the production costs. Variable costs become zero when the production is stopped.
Prime costs are generally variable costs. Examples for variable costs are: power or fuel
consumed costs of raw materials, labour, packing costs, transportation of finished goods,

etc.
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Allocation of Overheads:

Once the total overheads are determined, the next step is to allocate this cost over

the production. The variation of overheads with production volume should be essentially
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known from economical aspect of running the firm. Different methods of allocating
overheads are as follows:
I. Percentage on Prime cost:

The total overhead or on-cost is expressed as a percentage of prime cost. This
percentage is charged on each job being manufactured. This method is more suitable when
both direct material and direct labour costs are almost same and where only one type of

product is being manufactured.

Percentage on-cost = [Total overheads/Prime cost] x 100

This method does not consider the fact that the material cost has nothing to do with
the overheads and the products which require more manufacturing time should have more
overhead expenses.

ii. Percentage on direct material cost:

The allocation of overhead is based on the total direct material cost. This method is
suitable when the material cost has the major share as in foundries or mines.

Percentage on-cost = [Total overheads/Total direct material cost] x 100
iii. Percentage on direct labour cost:

The allocation of overhead is based on the total direct labour cost. This method is
suitable where production is mainly carried out manually (by hand).

Percentage on-cost = [Total overheads/Total direct labour cost] x 100
iv. Man hour or Labour hour rate:

On-cost is expressed in terms of total direct man hour or labour hour spent to finish

a job.

Man hour rate = [Total overheads/Total direct man hours or labour hours
spent]
v. Machine hour rate:

On-cost is expressed based on the total productive machine hours. The total
overheads are distributed over a group of similar machines as explained below: Building
rents, taxes, insurance, lighting charges, indirect material and labour costs are distributed
based on the floor area occupied by the machines. Power consumed and depreciation
charges are measured separately. The expenses of wages paid for the machine idle periods

is separately charged from the profit and loss account and not considered in the overheads.
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Machine hour rate = [Total overheads/Total productive machine hours]

vi.  Combination of man hour and machine hour rate: It is the combination of man
hour and machine hour rate methods. In industries both man and machine should coordinate
to finish a job. Whenever a machine is used, machine hour rate is applied and whenever
work is done by hand, man hour rate is used.

vii. Unit rate method or production unit basis method:

Cost allocation is done based on number of units produced. This method is applied
where only one type of production is carried out.

Overheads per unit = [Total overheads/Quantity of production]
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8.6 METHOD OF COSTING:
The methods of costing that are commonly used to assist the determination of selling

price of a product are listed below. The method differs according to the nature of business

and types of products manufactured.

e Job costing and Order costing
e Process costing

e Operating cost method

e Departmental costing

e Unit cost

Job costing or Order costing:

It is concerned with finding the cost of each individual job and then fixing the selling
price based on it. Each job has to be planned and its cost is determined separately. The
method is adopted in job order industries, special purpose machine units, ship building,

fabrication and structural construction, etc.
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Process costing:

This method is employed when a standard product is made which involves a
sequence of processes. It indicates the cost of a product at different stages as it passes
through various processes or departments. It is used in industries like chemical, paper mills,
oil refineries, paint and cement manufacturing, etc. By-products and their cost of disposal
should also be taken into account while calculating the cost of each manufacturing process
and the subsequent selling price.

Operating cost:

This method is used in firms providing utility services like transport, water and
electricity boards, railways and airways, etc. The cost is determined on the basis of operating
expenses and charges are made in terms of per km, per litre, per kWh, etc.

Departmental costing:

This method is used in industries like steel and automobile, where each department
produces independently one or more components. The actual expenditures of each
department on various products is entered on a separate cost sheet and the costing of each
department is separately undertaken.

Unit cost:

This method is adopted by single product manufacturers who make products such as

bricks, cement, milk, etc, than a variety of products. Costing is done on per unit basis
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