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FOREWORD

Dear learners,

The world of business is rapidly changing. New values and management
approaches are appearing, organisations are changing their forms and
practices, jobs are being redefined and relocated; information technology
and intricacies of globalisation are presenting major organisational and
economic challenges before the world of business. Trained managers and
manpower are needed to tide over this pressure. The efforts in this direction
should be initiated from higher secondary level.

In continuation with changes made in the first year, Management in the
second year opens with an introduction to economic environment for
managerial decision making and moves to short term and long term
financial decision making, functional areas of management like production
and operations management.  Quality management, a recent devel opment
in this field is also included. As the thrust is given to managerial decision
making, some areas from Satistics like averages, dispersion, correlation
and index numbers which are inevitable tools for decision making are
included.

This reference book is the result of new approach in designing the course
so as to provide an integrated learning model to the learners. Sncere
efforts have been taken to make the content simple, comprehensive and
self-exploratory. Self-evaluation and term evaluation questions have been
included to help the learner to know the progress of learning. Extended
activities are also included to enhance management skills. There is ample
opportunity for the learners for self-reflection, critical thinking and active
learning by exposing themselves to practical business situations.

Hope that the material will make your learning a delightful, interesting
and rewarding. Suggestions for improvement are always welcome.

With regards,

Dr. P A. Fathima
Director
SCERT, Kerala

%
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ABOUT THE SUBJECT

Management is a developing discipline. It ensures the accomplishment of
the objectives of an organization within a set of constraints in scientific
manner. Being the budding entrepreneurs, vocational higher secondary
learners get ample knowledge, skills and attitudes on various aspects of
management. The subject Management is introduced in VHSE as part of
the commerce education in all commerce based vocational courses. It
helps learners to acquaint with different management concepts and their
application in business. Learners are also being introduced to certain
tools for managerial decisions making from Economics and Satistics.

Learners have acquired the basic concepts of management, its process,
functions, objectives and its functional areas, recent trends and certain
tools from economics and statistics, used in managerial decision making,
during first year. In the second year, as a continuation of what they have
studied, the economic environment for managerial decision making and
the areas of short term and long term financial decision making, functional
areas of management like production and operations management and
quality management are included. More areas from Satistics like averages,
dispersion, correlation and index numbers which are inevitable tools for
managerial decision making are also included in the syllabus.
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SYLLABUS

ECONOMIC ENVIRONMENT FOR MANAGEMENT (26 Periods)

Economic environment — Meaning and Significance

Basic conceptsin Economic Environment

National Income: Gross Domestic Product, Net Domestic Product,
Gross National Product, Net National Product

Methods of Measuring National Income

- Value Added Method - Income Method - Expenditure Method
Problemsin the calcul ation of National Income

Business Cycle - Phases of Business Cycle

WORKING CAPITAL MANAGEMENT (22Periods)

Meaning and Concept of Working Capital

Components of Working Capital

Types of Working Capital

M eaning and significance of working capital management

Approachesto working capital Management

LONG RUN INVESTMENT DECISION - CAPITAL BUDGETING
(24 Periods)

Meaning and Importance of Capital Budgeting

Capital Budgeting Process

Methods of Capital Budgeting — Traditional (Non- Discounted Cash Flow

Methods)

Pay Back Method

Average Rate of Return Method

Methods of Capital Budgeting — Discounted Cash Flow Methods

Net Present Value Method

Profitability Index Method

Internal Rate of Return Method

PRODUCTION AND OPERATIONS MANAGEMENT (22 Periods)

Meaning and Importance of Production and Operations Management.

Difference between Production and Operation

Major Decisions of Production Management

Plant Location and factors affecting plant location

O
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4.5, Plant Layout and different types of Plant Layouts
4.6. Aggregate Planning — Meaning, Importance and Strategies
4.7. Master Production Scheduling - Meaning, Significance and Development of
Master Production Schedule (MPS)
Unit V QUALITY MANAGEMENT (16 Periods)
5.1. Meaning and Definition of Quality
5.2. Dimensions of Quality — Product and Service
5.3. Meaning and Concept of Quality Management
5.4. Principlesof Quality Management
5.3. Quality Systems
5.3.1. Elements
5.3.2. 1SO 9000:2000
Unit VI MEASURES OF CENTRAL TENDENCY (32 Periods)
6.1. Meaning and Significance of Central Tendency
6.2. Qualities of agood average
6.3. Types of Average
6.4. Simple Arithmetic Mean — Individual Observation, Discrete Series, Continuous
Series.
6.5. Weighted Arithmetic Mean
6.6. Combined Arithmetic Mean
6.7. Correctionin Mean
6.8. Median - Individual Observation, Discrete Series, Continuous Series.
6.9. Determination of Median Graphically.
6.10.  Partition Values — Quartiles, Deciles and Percentiles
6.11. Quartiles- Individual Observation, Discrete Series, Continuous Series.
6.12. Percentiles- Individual Observation, Discrete Series, Continuous Series.
6.13. Mode- Individual Observation, Discrete Series, Continuous Series.
6.14. LocatingMode Graphically
6.15. Comparison of mean, median and mode
Unit VII MEASURES OF DISPERSION (28 Periods)
7.1. Meaning and Significance of Measures of Dispersion.
7.2. Methods of studying Dispersion.
7.3. Absolute and Relative M easures of Dispersion.
7.4. Range- Individual Observation, Discrete Series, Continuous Series.

>
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7.5. Coefficient of Range.
7.6. Quartile Deviation -Individual Observation, Discrete Series, Continuous Series.
7.7. Coéefficient of Quartile Deviation
7.8. Mean Deviation - Individual Observation, Discrete Series, Continuous Series.
7.9. Coefficient of Mean Deviation
7.10. Standard Deviation - Individual Observation, Discrete Series, Continuous Series.
7.11. Cogéfficient of Standard Deviation/Variance
7.12. Qualities of agood measure of Dispersion.
Unit VII1 CORRELATION (18 Periods)
8.1. Meaning of Correlation
8.2. Typesof Correlation
8.21. Simple, Partial and Multiple
8.2.2. Positiveand Negative
8.2.3. Perfect and Imperfect
8.24. Linear and Non linear
8.3. Methods of studying correlation
8.3.1. Scatter Diagram method
8.3.2. Pearson’s Co-efficient of Correlation
8.3.3. Spearman’s Rank Correlation
Unit IX INDEX NUMBERS (22 Periods)
9.1. Meaning
9.2. Types of Index Numbers
9.2.1. Price Index
9.2.2. Quantity Index
9.2.3. Cost of Living Index
9.2.4. Whole Sale Price Index
9.3. Uses and Purpose
94. Methods of constructing Index Numbers

9.4.1. Simple Index Number

9.4.2. Weighted Index Number
Laspeyres’ Method
Paasche’s Method
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Unit 1
Economic Environment for Management

1.1. Economic environment — Meaning and Significance
1.2. Basicconceptsin Economic Environment
* Nationa Income: Gross Domestic Product, Net Domestic Product,
Gross National Product, Net National Product
e Methodsof Measuring National Income
- Value Added Method - Income Method - Expenditure M ethod
*  Problemsin the calculation of National Income
* Business Cycle - Phases of Business Cycle

Introduction

The success of a business not solely depends on its internal management, but also on
many external forces. These external forces include consumers, other business firms,
general economic conditions, Government laws and regul ations. Business hasto monitor
the changes happeningin these external forces and adapt to these changesfor itssurvival.
Economic environment isone of themain e ementsin business environment. Theeconomic
environment iscomposed of various sets of economic policies, economic system, national
income, per capita income, infrastructure, capital formation, development strategy for
economic growth and devel opment, resources mobilisation, businesscycleetc. Thischapter
deals with national income and its basic concepts, methods for its measurement and
problemsinitscalculation.

Learning Outcomes

Thelearner;
e Identifies the meaning of economic environment
* Explains basic concepts in economic environment
e Sates the importance of economic environment
e Explains various concepts of national income
* Analyzes the various methods of measuring national income
« ldentifies the problem in the calculations of national income
e ldentifies the meaning of business cycle

* Recognises the phases of business cycle
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Meaning of Economic Environment

Economic environment refersto the economic factorslike economic conditions, economic
policiesand economic systemsthat influence the businessin acountry. The basi c concepts
in economic environment are:

1. Economic system

Economic system isasystem, which functionsin acountry for the purpose of production

and distribution of goods and servicesto satisfy the needs of the people. Economic system

can be;

a. Capitalism-Capitalism believesin private ownership of production and distribution
facilities. The United States, Japan and United Kingdom are examples of capitalist
countries.

b. Socialism-Socialist economy isonewhereall meansof production are collectively
owned and it also ascribealargeroleto the state. The erstwhile USSR isan example
for socialist country.

c. Mixed economy-Existence of both private and public sectors. France, Holland
and India are examples of mixed economies.

2. Economic policies
Economic policieslay the framework within which every organisations hasto function.
Economic policiesinclude;

A. Monetary policy- Monetary policy is primarily concerned with the management of
supply of money inacountry. The main objective of monetary policy isto maintain
price stability and ensure an adequate flow of credit to the productive sectors of the
economy. In India, monetary policy is announced twice ayear by Reserve bank of
India. Monetory policy isalso termed as credit control policy. Credit control can be
of two types.

(i) Quantitative credit control (i) Qualitative credit control
(i) Quantitative credit control - It regul ates the volume of total credit and includes,

Bank rate policy- The bank rate, is the rate at which central bank would re-
discount the eligible billsalready discounted by commercial banks. The central bank
can control the money supply in the country by revising the bank rate upwards and
downwards.

Open mar ket operations -The central bank may purchase or sell the securitiesin
the open market and thereby control money supply in the economy. For example:
suppose thereisinflation, to bring down the money supply, the central bank would
sell the securities. When thereis defl ation the central bank would buy the securities.
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Variable reserve ratio- Variable reserve ratio refers to the increase or decrease
in the statutory liquidity ratio and cash reserve ratio. By increasing the ratio the
commercia banks would be left with lesser volume of funds to grand loans and
prevent theinflation.

(i) Qualitative credit control - Qualitative credit control means regulating the flow
of credit through margin requirements, moral suasion, credit-rationing etc.

B. Fiscal palicy - It is the means by which a Government adjust its spending levels
and revenue collection to monitor and influence a nation’s economy. In other words,
fiscal policy is concerned with the determination of State income and expenditure
policy. Thisis the policy, through which Government can encourage and restrict
consumption, investment and saving habitsin acountry. One of the important goals
of fiscal policy formulated by the Government of Indiaisto attain rapid economic
development of the country. The following are four important techniques of fiscal
policy of india;

1. Taxationpolicy

2. Publicexpenditurepolicy
3. Publicdebt policy

4.  Deficitfinancing policy

C. Foreigntradepolicy- Foreigntrade policy determinesthe scopefor trade between
countries. A liberal policy would extend the scope for exports and imports while
restrictive trade policy would narrow the scope for trade.

D. Licensingpoalicy-Till 1991, Indiaadopted licensing policy to regul ate the growth of
industriesin India. After 1991 Indiaadoped thepolicy of liberalisation, liberating the
economy from strict rules.

E. Technology policy- The policy of using modern techniquesin business.

Pricepolicy- Price policy refersto the controlsthat Government hasonthe pricein
acountry. Through price policy the Government protectstheinterest of the people.

Importance of Economic Environment

There is a close and continuous interaction between the business and its economic
environment. Economic factors such as per capitaincome, national income, exploitation
of natural resources, employment generation, propensity to consume, industrial development
and so on, influence the business environment. Likewise, the economic performance of a
country al so determinesthe business environment. Theinteraction hel psin strengthening
the business firm and using its resources more efficiently. Economic environment helps

the businessin thefollowing ways:
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* Identifying opportunitiesand threats.
» Givingdirection of growth.

» Continuouslearning.

* Imagebuilding.

» Meeting competition.

* |dentifying strength and weakness.

Assessment Activity

Suppose, asaresult of budget announcement therewill beahike of ¥10,000in the price
of two wheelersfromApril 2016. Analyseitsimpact on two wheelar market on the basis
of a) Sales D) profitablity.

National Income

National income is the money value of al the final goods and services produced by a
country during a period of one year.

For exampl e, national income consists of millions of metres of cloth, tonnes of sugar, and
millions of litres of milk. How can we measure thetotal incomein this case? Sincethese
goods are measured in different physical units, it isnot possibleto add them together. So
thevalue of all goods and services produced is measured in terms of money, whichisthe
common measure of value.

Basic concepts of National Income
1.Gross Domestic Product (GDP)

Grossdomestic product isthe money value of al final goodsand services produced inthe
domestic territory of acountry during ayear.

(a) Final goods — Final goods are those goods, which are being purchased for final use
and not for resale or further processing.

(b) Domesticterritory-

» Territory lying within the political frontiers, including territorial waters of the
country

» Ships and aircrafts operated by the residence of the country

» Fishing vessels, oil and natural gasrigs and floating platforms operated by the
residence of the country in the international waters.

» Embassies, consulatesand military establishmentsof the country located abroad.

&
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2. GDP at constant prices and current prices
Thedomestic product estimated on the basi s of the prevailing pricesiscalled grossdomestic
products at current prices.

The domestic product measured on the basis of fixed prices, in some base year, isknown
as gross domestic product at constant prices.

3. GDP at factor cost and GDP at market price

GDPat market priceisthemoney value of al goodsand services produced in the domestic
territory of acountry during one year estimated at the prices prevailing in the market.
GDP at factor cost isthe estimation of gross domestic product in terms of the earning of
factors of production.

Conceptually, the value of GDPat market price and factor cost must beidentical. Thisis
because the final value of goods and services at market price must be equal to the cost
involvedin their production (factor cost).

4. Net Domestic Product (NDP)
Gross domestic product does not represent the true national income because it includes

thefull value of all goods, even capital goods. When depreciation allowanceis subtracted
from GDP we get Net Domestic Product.

Capital goods- Capitd goodsarethosefinal goodswhich aredurableand used in production
process but do not get transformed in the production process. They form apart of capital
and they gradually undergo wear and tear. For example machines, equi pment, buildingsetc.

NDP = GDP - Depreciation
5. Gross National Product (GNP)

GrossNational Product isthetotal value of all goods and services produced by the nationals
of a country within the country or outside the country. The value of goods and services
produced by non- nationalsin Indiawill not beincluded in the Gross National Product of
India

GNP = GDP + Income from abroad
6. Net National Product (NNP)

Net National Product isthetotal valueof final goods and services produced in an economy
during ayear after allowing for depreciation. Thus;

NNP = GNP - Depreciation OR
NNP= GDP + Income from abroad - Depreciation
NNP is the “‘National Income’ of an economy. When NNP is divided by the Population of

a country, we will get ‘Per capita Income’
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7. NNP at factor cost

NNP at factor cost is the volume of commodities and services turned out during an
accounting year, counted without duplication. It can also be defined as the net value
added at factor cost (by the resident) in an economy during an accounting year.

Assessment Activity

Form equationsfor different concepts of national income.
GNP at market price- depreciation =NNP at market price.
GNP at market price — net income from abroad = GDP at market price.
GDP at market price — net indirect taxes =GNP at factor cost.
NNP at market price — net income from abroad = NDP at market price.
NNP at market price — net indirect taxes = NNP at factor cost.
GDP at market price — net indirect taxes = GDP at factor cost.
GNP at factor cost — depreciation =NNP at factor cost
NDP at market price — net indirect taxes =NDP at factor cost.
GDP at factor cost — depreciation = NDP at factor cost.

Methods of measuring national income

There are three methods of measuring national income:
(1) Value added method or product method
(2) Income method
(3) Expenditure method
1. Value added method or product method

According to val ue added method or product method or net output method, national income
Is measured by adding up the money value of al final goods and services produced in a
country during oneyear. There arethree stepsin computing national income, under product
method. They are:

a. Classify the economy into;

I.  Primary sector i.e. producing commodities by exploiting natural resourceslikeland
and water e.g. agriculture, forestry, fishing, mining etc.

ii.  Secondary sector i.e. manufacturing sector—transfers one type of commodity into
another eg. manufacturing,construction, electricity, gas, water supply etc.

ii. Tertiary sector i.e. service sector e.g. trade and commerce, transport and
communi cation, banking, insurance Government and professional services.
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b. Estimation of net value added

The second step is to find out the net value added at factor cost within the domestic
territory of acountry.

c. Estimation of National |ncome

Thethird stepin estimating national incomeisestimating the net factor incomeearned
from abroad. Net factor incomefrom abroad cons sts of net compensation of employees,
net incomefrom property and entrepreneurship and net retained earnings of resident
companiesabroad. When weadd the net factor income from abroad to the net domestic
product we get the national income.

2. The income method

Theincome method measures national income from the side of the payments madeto the
primary factors of production for their productive servicesin an accounting year.
Therearefour stepsinvolved in estimating national income by theincome method. They
are: (a) ldentifying the production units employing factor services (b) Classifying factor
payments (c) Estimating factor payments and (d) Estimating net factor income from
abroad.

(@ Identifyingthe production unitsinto primary sector, secondary sector and tertiary
sector.

(b) Classifying factor payments

Thefactor payments are generally classified into;
compensation of employees - salaries and wages, employers contribution to social
security and welfare funds, ration, uniform, housing, medical and education benefits

capital income- rent, interest, profits, royalties, dividends undistributed profits of
companies etc.

mixed income - earning from agriculture, trade, transport, income from professions.
(c) Estimating factor payments

The third step is to estimate factor payments i.e. the number of units of each factor
employed is multiplied with theincome paid to each unit.

(d) Estimating net factor income from abroad

This is the last step in estimating national income. Compensation of employee’s, capital
income and mixed income earned by all the production unitsin the domestic territory of a
country during an accounting year gives the domestic factor income. By adding the net
factor income from abroad with the domestic factor income we get the national income.

&
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3. Expenditure method

The expenditure method estimates national income by measuring final expenditure on
grossdomestic product. Final expenditurein an economy isthesumtotal of the expenditure
incurred onfina goodsand services produced. It isthe sumtota of consumption expenditure
and investment expenditure. Thefinal expenditure on grossdomestic products consi sts of :

a. Privatefinal consumption expenditure b. Government final consumption expenditure
c. Grossfixed capital formation d. Changing stocks
e. Net acquisition of valuables f. Net export of goods and services

Problems in the estimation of national income

Generally two types of difficultiesare met within the estimation of nationa income. They

are: - (a) conceptual difficulties (b) statistical difficulties

(a). Conceptual difficulties — conceptual difficulties relate to definition of various concepts
and terminology used in this process like definition of nation, method employed in
the national income estimation, stage of economic activity at which national income
isto be calculated and the type of commaodities and services which are to be taken
into account in national income.

(b). Statistical difficulties — Lack of adequate data, lack of differentiation in economic
function, double counting etc., are some of the statistical difficulties. In adevel oping
country like India, alarge portion of agriculture output does not cometo the market
at al andisretained either for barter purpose or for self-consumption. In unorganized
sectors like small scale industries and trade, hotels and restaurants etc, data on
production, capital formation etc are not satisfactory. In India, conditions not only
differ between different states but also within each state. Information based on
samples taken from a few districts may or may not be valid for the whole states.
Occupational distribution of working population of Indiaisnot very clearly defined.

Assessment Activity

Calculate the value of goods produced by garment manufacturers assuming that cotton
passes through four stages of production.

Value added at different stages
Sages of Production Value of output (Rs) | Value added (Rs)
1 Cotton cultivation 100 100
2. Cloth Manufacturing 150 50
3. Garment Manufacturing 210 60
4. Retailer 250 40
Total 710 250

Explanation : If we add the value of different stagesof production, total comesto ¥710. The
customerspay only ¥250. Thisamount shoul d be added whileestimating the national income.
Thisisbecause the value of thefinal product, i.e., the cotton garmentsis only ¥ 250.
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Business Cycles

Economic activities never move on a straight line, it faces fluctuations. The wave like
fluctuationinthelevel of economic activity iscalled business cycles. It may be defined as
an alternate expansion and contraction in overall business activity, characterised by the
periods-boom, recession, depression and recovery. Business cycle also known as trade
cycle, affectsthetotal income, investment, employment and output.

Phases of a Business Cycle

1.Boom (Prosperity or expansion): The boom phase means a state in which the real
income consumed, the real income produced and the level of employment are higher or
rising. All these bring up the economy to the peak.

2.Recession (contraction): Oncethe economy reached the peak, the course will change.
A downward tendency in demand occurs. But the producers who are not aware of this
go on praducing. The supply now exceeds demand. When the producers come to know
the situation they are compelled to give up the future investments. Business failures
increase and unemployment expands. Thereis general distress.

3.Depression: During the phase of depression economic activity isat itslow ebb. Wages,
costs and prices are very low. There is
massive unemployment and a fall inthe | "1
aggregate income of the people. The
lowest point at thisphaseiscalled “trough’

4.Recovery: Depression phase does not
continueindefinitely. Theidleworkersnow
come forward to work at low wages,
consumers start consuming, and banks
come forward to give loans. Thus
economic activity starts picking up.

Level of business activity

1] Mo of Years X

Business cycles and Managers

Business cycles are readlity. Every firmis a part of economy and hence cannot remain
isolated. A thorough knowledge about business cycle, its impact on the economy are
inevitable for business managers for forward planning and decision making. Periods of
depression bring in pessimism and slacken business activity. Periods of boom create
optimism and brighten business prospects. Signs of recession warn about probabl e losses
and recovery signals potential opportunities. Thus the impact of every phase has to be

analysed properly.
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TE Questions

1

© o N o v

10.

The economic environment of businessincludes
a) Economic system b) Economic policiesc) Economic conditionsd) All of these
Net national product at factor cost is —

a) Equal to national income b) more than national income c) less than national
income d) always more than the gross national product

Which of thefollowingisincorrect?
a) GDP at market price = GDP at factor cost plus net indirect taxes
b) NNP at factor cost = NNP at market prices minus net indirect taxes

C) GNP at market prices = GDP at market prices plus net factor income from
abroad

d) None of the above.

Expansion in general businessactivities : Inflation

Contraction in general business activities

Name the various methods of quantitative credit control policiesof central bank.
Differentiate GNP at market prices and NNP at market prices.

Mention the three sectors in which an economy can be classified.

Examine the various conceptsrelated to national income.

What are the various methods of estimating national income?

What arethe various difficultiesinvol ved in estimating national incomein India?

Extended Activities

1

Prepareanoteon the new initiativesand policies adopted in Indiafor the devel opment
of start-ups, small, medium and micro business units.

Collect national income and per capita income data from new Economic Survey
report available in the web site www.finmin.nic.in

Collect monthly salesdataof aparticular year from 5 shops doing similar businessin
your town and analyze it on monthly-wise. Link your findings with the different
phases of business cycle.
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Unit 2
Working Capital Management

2.1. Meaning and Concepts of Working Capital

2.2. Components of Working Capital

2.3. Types of Working Capital

2.4. Meaning and Significance of Working Capital Management
2.5. Approaches to Working Capital Finance

Introduction

Every organisation requires broadly two kinds of capital. Onefor investingin fixed assets
and another for financing routine activities. Investment in fixed assets is called fixed
capital andinvestment in current assetsis called working capital . Thischapter dealswith
how working capital is managed by maintaining an optimum level of current assets and
current liabilities.

Learning Outcomes

Thelearner;
* ldentifies the meaning of working capital
e Sates the importance of working capital
» Explains the concepts of working capital
e Compares gross working capital with net working capital
» Explains different components of working capital
« ldentifies different kinds of working capital
* Analysis the factors affecting working capital
e Sates the meaning and importance of working capital management
« Explains different approaches to working capital finance.

Meaning and Importance of Working Capital

If you proposeto start asmall business after completing the vocational higher secondary
course, say a coffee shop. What all things do you need?

You require building, furniture, utensils, sugar, coffee powder, cash to pay wages and

other day-to-day expenses. For all these we need money or capital.
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Every business needs funds for two purposes - for its establishment and to carry out its
day-to-day operations. The investment madein the fixed assets like building, furniture,
utensils etc. is called fixed capital. Funds needed for the purchase of sugar, tea powder
etc. and payment of wages and other day to day expenses are known as working capital.
Thus, working capital isthe sum of money needed to finance current assets.

No business can run successfully without an adequate amount of working capital. The
importance of maintai ning adequate amount of working capital isasfollows:

1. Solvency of the business-Adeguate working capital ensures solvency of the busi-
ness by providing uninterrupted flow of production.

2. Goodwill-Sufficient working capital enables a businessto make prompt payments
and it will enhance the goodwill of the firm. It also helps to arrange loans on easy
and favourable terms.

3. Cash discount- With adequate amount of working capital the business can make
cash purchases and thereby avail cash discount.

4. Regular payments of salaries, wages and other day to day commitments-Regular
and prompt payment of employees’ claims is possible only if sufficient working
capital isavailable. Thiswill raise their morale and eventually leadsto increasein
efficiency.

5. Exploitation of favourable market conditions- Adequate amount of working capital
hel ps the firm to exploit favourable changes in the market such asreduction in the
price of raw materials, unexpected demand for product, etc.

Ability tofacecrisis- Sufficient working capital providesabuffer toface uncertainties.

High morale- Adequacy of working capital createsan environment of security, con-
fidence, high morale and enhance overall efficiency in business.

Concepts of Working Capital
The different concepts of Working Capital are:

(i) GrossWorking Capital- The sumtotal of all current assets of abusiness concern
is called as gross working capital. Current assets are those assets which can be
converted into cash within a short period of timeie, oneyear.

(i) Net working capital- Net working capital isthe difference between current assets
and current liabilities. Current liabilitiesarethoseliabilitieswhich areintented to be
pai d within one accounting year.

Net working capital=current assets-current liabilities
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Net working capital may be:
(a) Positiveworking capital:- excess of current assets over current liabilities.
(b) Negative working capital;- excess of current liabilities over current assets.

iii). Permanent or fixed working capital: Thereisawaysaminimumlevel of current
assetswhich is continuously required by the enterpriseto carry out itsnormal busi-
ness operations. For example, aminimum level of raw materials, work in progress,
finished goods and cash balance. This minimum level of current assets is called
fixed working capital

iv). Temporary or variable working capital- This is the amount of working capital
which isrequired to meet the seasonal demands and some special exigencies.

Components of working capital

Working capital iscomposed of various current assetsand current liabilities, which areas
follows;

(A) Current Assets: Current assetsinclude:

a) Inventory
i. Raw materials
ii. Work-in-progress
iii. Consumable stores
iv. Finished goods
b) Sundry debtors
c) Billsreceivables
d) Pre-payments
€) Short term investments
f) Accrued income
g) Cash and bank balances
(B) Current liabilities: Current liabilitiesinclude:
a) Sundry creditors
b) Bills payables
c) Accrued expenses
d) Bank overdrafts
€) Proposed dividends
f) Short term loans
g) Tax payments due
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Assessment Activity

Compute gross working capital and net working capital from the given balancesheet
Balancesheet of ABC Itd. as on 31.3.2015

Lighilities Rs. As=ts
Equity shares 400000 Gowill
8% debentures 200000 Land and building
Resaves& Qumplus 100000 Plant and maching'y
Undry aeditars 300000 Finished goods
Bill payade 60000 Work-in-progress
Qutdanding experses 40000 Prepad expanses
Bark overdraft 100000 Marketable saurities
Provision for tax 40000 Sndy deltors
Proposed dividend 60000 Bill recdivadles 40000
Ceeh & bark 180000
Totd 1300000 Totd 1300000

As per the balancesheet
1) Gross working capital= total of current assets
ie., 120000 + 80000 + 40000 + 120000 + 180000 + 40000 + 180000 = 7,60,000
2) Net working capital = current assets — current liabilities
Current assets = ¥7,60,000
Current liabilities= 300000+60000+40000+100000+40000+60000 = 600000.
Net working capital =760000-600000 = z160000.

Factors determining the working capital requirements
Theworking capital requirements of a concern depend upon anumber of factors such as:

1. Natureof business-Theworking capital requirements of afirm basically depends
upon the nature of its business. Public utility undertakings like electricity, water
supply and railways need very limited working capital becausethey offer cash sales
only and supply services, not products, and as such no fundsaretied up in invento-
ries and receivables. On the other hand, trading and financial firms require invest-
ment of large amountsin current assets like inventories, receivables and cash.

&
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Size of business- Greater the size of a business unit, generally larger will be the
requirements of working capital. However, in some cases even smaller concern
may need more working capital due to high overhead charges and other economic
disadvantages of small size.

Production policy-In certain industries the demand is subjected to wide fluctua-
tions due to seasonal variations. If the policy isto keep production steady by accu-
mulating inventoriesit will require higher working capital .

L ength of production cycle-In manufacturing business, the requirements of work-
ing capital increasein direct proportion to length of manufacturing process.

Working capital cycle- In a manufacturing concern the working capital cycle
startswith the purchase of raw materials and endswith the realisation of cash from
the sale of finished products. Larger the period of thecycle, larger istherequirement
of working capital.

Rate of stock turnover — A firm having a high rate of stock turnover will need
lower amount of working capital as compared to afirm having alow rate of turn-
over.

Credit policy- A concern that purchases its requirements on credit and sells its
products on cash requires lesser amount of working capital. On the other hand, a
concern buying its requirements for cash and allowing credit to its customers shall
need larger amount of working capital.

Business cycles- In aperiod of boom, there is a need for large amount of working
capital. Intimes of depression therewill be large amount of idleworking capital.
Rate of growth of business - The working capital requirements of a concern
increases with increasein the growth of business activities. For afirm with normal
rate of growth and expansion of business, theretained profit may be used for additional
working capital . But fast growing concernsreguire large amount of working capital .
Dividend policy- A firm that maintains a steady high rate of cash dividend needs
more working capital than the firmsthat retains larger part of its profits.

Price level changes- Generally, the rising prices will require the firm to maintain
larger amount of working capital to maintain the same level of current assets.

12. Other factors- Operating efficiency, management ability, irregularities of supply,

import policy, importance of labour, banking facilitiesetc., a soinfluence therequire-
ments of working capital.

Working Capital Management: Meaning and Significance

Working capital management means planning, organising directing and controlling of

&
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working capital. It is concerned with the management of current assets and current
liabilitiesof afirmin such away that asatisfactory level of working capital ismaintained.
The aim of working capital management is to deploy such amount of current assets and
current liabilities so as to maximise short term liquidity. The two steps involved in the
working capital management are;

1. Forecasting the amount of working capital
2. Determining the sources of working capital

Both excessaswell asdeficit working capital position are bad for any business. Working
capital management policies of afirm have great effect onits profitability, liquidity and
structural health of the organisation.

Disadvantages of excessive working capital
1. Idlefunds earn no profitsfor the business.
2. Accumulation of inventories causing more chances of theft, waste and losses.
3. Defective credit policy cause higher incidence of bad debts.
4. Dueto low rate of return on investments, the value of shares may fall.
5. Theredundant working capital givesriseto speculative transactions.
Dangers of inadequate working capital

1. A concernwithinadequate working capital cannot pay its short termliabilitiesin
time. Thiswill loseitsreputation and shall not be ableto get good credit facilities.

The concern cannot avail the benefit of bulk purchase and discounts.
It becomes difficult for thefirmsto expl oit favourable market condition.
The firm cannot pay the day-to-day expenses of its operations.

ok~ DN

The firm is not possible to utilise the fixed assets due to non — availability of
liquid cash.
6. Therateof return oninvestment also fallswith the shortage of working capital.

Out of the two situations, i.e. excess or inadequacy of working capital, the
inadequacy of working capital is more dangerous from the point of view of the firm.

Approaches to working capital finance
Broadly speaking, there are two sourcesfor financing working capital requirements:

a. Long term sources- share capital, debentures, public deposits, plough back of
profits, loansfrom financia ingtitutions etc.

b. Short term sour ces- Short term fund from commercial banks, indigenous bankers,
trade creditors, instalment credit, advances, accounts receivables etc.
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The management has to decide the proportion of short term and long term sources of
finance to be included in the total working capital requirements. There are three basic
approachesfor determining the mix to finance working capital. They are:

1. Conservative approach

According to this approach, the entire estimated investment in current assets should be
financed fromlong term sources, and short term sources should be used only for emergency
requirements. The main features of this approach are:

a) Liquidity isseverally greater

b) Riskisminimized

¢) Thecost of financingisrelatively high
2. The aggressive approach

The aggressive approach suggeststhat the entire estimated requirementsof current assets
should be financed from short term sources and even a part of fixed assets investments
be financed from short term sources. The main features of this approach are:

a) Morerisk  b) Lesscostly c) More profitable

3. The hedging or matching appr oach

Theterm hedging usually refersto off setting transaction of asimultaneous but opposite
nature which counters balance the effect of each other. The hedging approach suggests
that the permanent working capital requirements should be financed with fundsfromlong
term sources while the temporary or seasonal working capital reguirements should be
financed with short term funds.

TE Questions

1. Grossworking capital isequal to:
a) Total of current assets
b) Total of current liabilities
¢) Current assets-current liabilities
d) None of the above

2. According to conservative approach of working capital management, current as-
sets should be financed from

a) Long term sources
b) Short term sources
c) Both Long term sources and Short term sources
d) None of the above

&
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3. Completethediagram

raw
debtors .
MEYEELS

work in
progress

4. Find odd one out and state reason.

Land and building, cash in hand, cash at bank, sundry debtors.
5. Giveashort note on Hedging?
6. Listout thefactorsdetermining working capital requirements?

7.  What are the different components of working capital ?

Extended Activities

1. Visitasmall enterprise working in and around your location. Ask the entrepreneur
how he arranged his working capital? Identify the major problems he faces in
arranging working capital.

2. Preparealist of formal agenciesin Keralathat provide working capital finance to
small entrepreneurs.
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Unit 3

Long Run Investment Decision - Capital Budgeting

3.1. Meaning and Importance of Capital Budgeting
3.2.Methods of Capital Budgeting — Traditional

3.3. Methods of Capital Budgeting — Discounted Cash Flow Methods

e Pay Back Method
* Average Rate of Return Method

 Net Present Value Method
e Profitability Index Method
e Interna Rate of Return Method

Introduction

The allocation of funds of a concern mainly depends on its investment decision. It isa
choice of assets such as short term or current assets and long term or fixed assets where
fundswill beinvested. Theinvestment decision which relatesto the short term or current
assets is known as working capital management or current assets investment decision
whereas the investment decision relating to the long term or fixed assets is known as
capital budgeting or capital expenditure decision or long term investment decision.

Learning Outcomes

The learner;

Identifies the meaning of capital budgeting

Sates the importance of capital budgeting

Recognizes the process of capital budgeting

Classifies different types of capital budgeting methods

Explains the concept of Pay Back Period method

Explains the concept of Average Rate of Return method

Compares between Pay Back Period method and Accounting Rate of Re-
turn method

Explains the concept of Net Present Value Method

Explains the concept of IRR Method

Explains the concept of Profitability Index Method

Classifies different types of Discounted Cash flow techniques
Differentiate between Traditional Methods and Discounted Cash flow

Solves problems by using different formulae

techniques
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Meaning of Capital Budgeting

A progressive businessfirm continual ly needsto expand itsfixed assets and other resources
to be competitive in the race. Investment in fixed assets is an important indicator of
business growth. The success of an organisation in the long run depends upon the
eff ectiveness with which the management makes capital expenditure decisions.

The term Capital Budgeting refers to the process of decision making with regard to the
investment in fixed assets (ie, long term assets and capital projects). It involveslong-term
planning for proposed capital expenditure for maximizing return on investments. The
capital expenditure may be;

» Cost of acquisition of fixed assets. e.g., land, building and machinery etc.
» Cost of mechanization, automation and replacement.
* Investment on research and devel opment.
» Cost of development and expansion of existing and new projects.
Importance of Capital Budgeting
Capital budgeting isimportant because of the following reasons:

» Cost: Initial investment is huge. Hence, these decisions are planned after care-
ful evaluation of various projects.

» Time: The effect of the decision is known only in the near future and not
immediately.

» Irreversibility: These decisions once taken are not easily reversible without
incurring hugeloss.

» Risk: The longer the time period of returns, the greater is the risk. Hence
decisions should be taken after acareful review of all availableinformation.

» Complexity: Decisions are based on forecasting of future events and inflows.
Quantification of future eventsinvolves application of statistical and probabilis-
tic techniques.

Process of Capital Budgeting
The process of capital budgeting decision involvesfive steps;

1. ldentify the Investment Projects -The first and crucial process of any invest-
ment decisionistherecognition of opportunities. Several opportunitiesareavailable
for investment but only promising opportunitiesthat are compatible with firms ob-
jectivesshould beidentified
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2. Evaluate the Investment Projects - It is necessary to estimate inflows and out-
flows of each of the investment projects. Evaluations are done by using different
capital budgeting techniques.

3. Select Investment Project - After evaluation, the top management by consider-
ing returns, risk aswell asthe cost of capital, choosesthat project which maximises
the shareholders’ wealth.

Evaluate the

4. Project Execution- Once the se- et i
lectionismade, the project will be A Projects
implemented by acquiring neces-
sary fundsfor financingtheproject. ISR sk
5. Feedback- After the execution of RIS Rrolect
the project, its progress must be

monitored with the help of feedback
reports. Actual performance should

be compared with the expected one Feiioti Project
and deviations, if any, should be B Ereaition
properly addressed.

Methods of Capital Budgeting

Capital budgeting techniques (Investment appraisal criteria) can bedivided intofollowing
two groups:

Non-Discounted Cash Flow Methods (Traditional M ethods)

» Payback Period (PBP) » Accounting Rate Of Return (ARR)
Discounted Cash Flow Methods (Modern or Time adjusted M ethods)

* Net Present Value (NPV)  Profitability Index (PI)

* Internal Rate of Return (IRR)
Non-Discounted Cash Flow Methods (Traditional Methods)
(a) Payback Period (PBP) :
The payback period (PBP) isatraditional method of capital budgeting. Itisthesmplest
and perhaps, themost widely used quantitative method for gppraising capita expenditure
decisons.
PBP isthe number of yearsrequired to recover theoriginal cash outlay investedina
project.
Computation of PBP
There are two methods of calculating the PBP.
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(@) Thefirst method can beapplied when theannual cash inflow isuniform. In
such agtuationtheinitia cost of theinvestment isdivided by the constant annua cash
flow: For example, if aninvestment of 100000 inamachineisexpectedto generate
cashinflow of 20,000 per annumfor 10years. ItsPBPwill beca culated usngfollowing
fomula

PBP =Initia Investment / Constant Annua Cash Inflow
=100000/20000 =5 years

(b) The second method is used when a project’s annual cash inflows are not
equal. Insuchastuation PBPiscalculated by the process of cumulating annual cash
inflowstill thetimewhen cumulative cash flow becomesequd totheorigind investment
outlays.

For example, A firm requires an initial cash outflow of ¥20,000 and the annual cash
inflowsfor 5 yearsare 6000, 8000, ¥5000, 4000 and F4000 respectively. Calculate
PBP. Here, When we cumulate the cash flows for the first three years, 19,000 is
recovered. Inthefourth year 4000 cash flow is generated by the project but we need to
recover only 1000. So thetimerequired for recovering 1000 will be (¥1000/F4000)x
12 months = 3 months. Thus, the PBP is 3 years and 3 months (3.25 years).
Decision Rule:

The PBP can be used as a decision criterion to select investment proposal.

» If the PBP is less than the maximum acceptable payback period, accept the
project.

» If the PBP is greater than the maximum acceptabl e payback period, reject the
project.

This technique can be used to compare actual payback period with a standard payback
period set up by the management in terms of the maximum period duringwhich theinitial
investment must be recovered.

Uses:
The PBP can be gainfully employed under the following circumstances.
1. ThePB method may be useful for the firms suffering fromaliquidity crisis.

2. ltisvery useful for those firmswhich emphasizes on short run earning performance
rather than itslong term growth.

3. Thereciprocal of PBP is a good approximation of IRR (Internal Rate of Return)
which otherwise requirestrial & error approach.
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Advantages

1. Thismethod issimple to calculate and easy to operate.

2. It is suitable in the case of industries where the risk of technological obsoles-
cence is very high.

3. It clarifies the concept of profit or surplus.

4. When fundsare limited projects having shorter payback should be selected.

5. Thismethod promotesliquidity by stressing on projectswith earlier cash inflows.

Limitations

1. It stresson capital recovery rather than profitability.
2. It does not consider post payback cash flows.
3. Thismethod ignores time value of money.

Assessment Activity

From the following two projectsfind out the most feasible project according to Payback
Period Method.

Project A Project B
Initial Investment 10000 10000
Cashinflow — Year 1 4000 3000
Cashinflow — Year 2 4000 3000
Cashinflow — Year 3 2000 3000
Cashinflow-Year4 | - 3000
Cashinflow-Year5 | - 3000

(b) Accounting/Aver age Rate of Return (ARR):
The ARR istheratio of the average profit after tax divided by the average investment.

This method is aso known as the Return On Investment (ROI), Return On Capital
Employed (ROCE) and is using accounting profit rather than cash flow to evaluate
investment proposals.

Accounting profit is the difference between total monetary revenue and total monetary
costs, and is computed by using Generally Accepted Accounting Principles (GAAP).

Accounting profit = total monetary revenue - total costs.
Computation of ARR
The most common method of computing ARR is

Average Annual Profit after Tax y
Average Annua Investment

ARR = 100
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For example, a project requires an investment of ¥10,00,000. The plant & machinery
required under the project will have a scrap value of 80,000 at the end of its useful life
of 5 years. The profits after tax and depreciation are estimated to be as follows:

Year 1 2 3 4 5
Profit after
tax (Rs) 5000 75000 125000 130000 80000

We shall calculate ARR using above formula.

(50000+75000+125000+130000+80000)/5
(1000000+80000)/2

ARR = x100=17.04.%

Decision Rule:
The ARR can be used as a decision criterion to select investment proposal.

> If the ARR is higher than the minimum rate established by the management,
accept the project.
» If theARR islessthan the minimum rate established by the management, reject
the project.
The ranking method can also be used to select or reject the proposal using ARR.
Highest rank would be given to a project with highest ARR and lowest rank would
be given to the project with lowest ARR.

Thisistheonly method cons dering accounting profit for decision making andirrelevant
for today’s business decisions.

Discounted Cash Flow Methods

Discounted Cash Flow Methods take into consideration time value of money. In an
economy, money grows at aparticular rate. Therefore, one rupee received today is more
worthy than one rupee received tomorrow. This concept is called time value of money.
The present value of future cash inflows is computed by discounting at an appropriate
discount rate and projects are evaluated on that basis. These methods are also known as
modern or time adjusted techniques.

(@) Net Present Value (NPV)

Net Present Va ue (NPV) isthe difference between the present value of cashinflows
and the present va ue of cash outflows. NPV isusedin capital budgeting to andysethe
profitability of aproposed investment or project.

NPV recognisesthat cash flow streamsat different timeperiod differsinvalueand can
be computed only when they are expressed in terms of common denominator i.e. present
vaue

&
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The procedure for determining the present values consists of two stages. Thefirst stage
involvesdetermination of an appropriate discount rate. With the discount rate so sel ected,
the cash flow streams are converted into present values in the second stage.

Computation of NPV

The important steps for calculating NPV are given below.

1. Annual cashflowsof theinvestment project should beforecasted based onrealistic
assumptions. These cash flows are the incremental cash inflow after taxes but
before depreciation.

Appropriatediscount rate should beidentified to discount theforecasted cash flows.

Present value (PV) of cash flowsshould be cal culated by multiplying with appropriate
discount rate.

4. NPV should be found out by subtracting present value of cash outflows from present
value of cashinflows.

Decision Rule:

The present value method can be used as an accept-reject criterion. The present val ue of
the future cash streams or inflowswould be compared with present value of outlays. The
present value of outlays are the same astheinitial investment.

> If the NPV is greater than O, accept the project.
> If the NPV islessthan O, reject the project.
Advantages

1. It considers the concept of time value of money.
2. Unlike payback period, all cash flows are considered.
Limitations

1. Itinvolvescomplex calculationsin discounting and present val ue cal cul ations.

2. ltignoresthedifferencein initial cash outlays, size of different proposals
etc

Assessment Activities
1. From the diagram given, complete the empty
circles.

2. Cadculate NPV for aProject X initially costing

Rs.250000. It has 10% cost of capital. . ‘
expected
cashflows

&
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It generatesfollowing cash flows:

Y ear Cashflows PV@10%
1 90000 .909
2 80000 .826
3 70000 .751
4 60000 .683
5 50000 .621

b) Profitability Index (PI)

Profitability Index (Pl) or Benefit-cost ratio (B/C) issimilar to the NPV approach. Pl
approach measuresthe present val ue of returns per rupeeinvested. Itisobservedasa
shortcoming of NPV that, being an absolute measure, it isnot areliable method to
evaduateprojectsrequiringdifferentinitia investments. The Pl method provides solution
tothiskind of problem. It isarelative measure and can bedefined astheratiowhichis
obtained by dividing the present value of future cash inflows by the present val ue of
cashoutlays.

Pl = Total discounted Cash inflows/ Initial cash outlay

This method is also known as B/C ratio because numerator measures Benefits and
denominator Cost.

Decision Rule:
Using the PI ratio,
» Accept the project when PI>1
» Reject the project when Pi<1
» May or may not accept when PI=1, the firmisindifferent to the project.
Advantages
1. Thismethod considerstime value of money.

2. ltisabetter project evaluation technique than NPV, and helps in ranking projects
where NPV is positive.

Limitation
1. Itfailsasaguidein resolving capita rationing problems, when projectsareindivisible.
c) Internal Rate of Return (IRR):

Internal rate of return (IRR) isthediscount rateat which thenet present value of
an investment becomeszer o. In other words, IRR isthediscount ratewhich equates
the present value of the future cash flows of an investment with the initial
investment.
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IRR refers to that discount rate (Kt) such that
> {Period Cash Flow / (1+R)"T} - Initial Investment=0

where R istheinterest rate and T isthe number of time periods. IRR is calculated using
the NPV formula by solving for R if the NPV equals zero.

Decision Rule

Advantages

1. Timevaueof money istaken into account.

2. All cashinflows of the project, arising at different points of time are considered.
3. Decisions are immediately taken by comparing IRR with the Firm’s cost of capital.
4

It helpsin achieving the basi c objective of achieving shareholderswealth.

If Decision
IRR> Ko Accept the project. Returns over and above the cut-off rate
is obtained.
IRR= Ko Project generates cash flows at arate just equal to the cost

of capital. Hence, it may either be accepted or rejected. This
constitutes the indifference point.

IRR< Ko Reject the project. The project does not provide returns even
equivalent to the cut-off rate.

Limitations

1. IRRisonly an approximation and cannot be computed exactly without the use of
computers.

2. Itistediousto computein case of multiple cash outflows.
Example:

Themanagement of V GA Textile Company is considering to replace an old machinewith
anew one. The new machinewill be capable of performing some tasks much faster than
theold one. Theinstallation of machinewill cost 8,475 and will reduce the annual |abour
cost by ¥1,500. Theuseful life of the machinewill be 10 yearswith no salvage value. The
minimum reguired rate of returnis 15%.

Required: Should VGA Textile Company purchase the machine? Use internal rate of
return (IRR) method for your conclusion

Solution:

To conclude whether the proposal should be accepted or not, the internal rate of return
promised by machine would be found out first and then compare to the company’s minimum

required rate of return.
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The first step in finding out the internal rate of return is to compute a discount factor
calledinternal rate of return factor. It iscomputed by dividing theinvestment required for
the project by net annual cash inflow to be generated by the project. Theformulaisgiven
below:

Investment required
Net annual cash inflow
In our example, the required investment is ¥8,475 and the net annual cost saving is
¥1,500. The cost saving is equivalent to revenue and would, therefore, be treated as net

cashinflow. Using thisinformation, theinternal rate of return factor can be computed as
follows:

Internal rate of return factor = ¥8,475 /71,500 =5.650

IRR Factor =

After computing theinternal rate of return factor, the next step isto locate the discount
factor in “present value of an annuity of 1 in arrears table”. Since the useful life of the
machineis 10 years, thefactor would befound in 10-period line or row. After finding this
factor, see the rate of return written at the top of the column in which factor 5.650 is
written. That is 12%. It meanstheinternal rate of return promised by the project is 12%.
The final step is to compare it with the minimum required rate of return of the VGA
Textile Company. That is 15%.

According to internal rate of return method, the proposal is not acceptable because the
internal rate of return promised by the proposal (12%) islessthan the minimum required
rate of return (15%).

Notice that the internal rate of return promised by the proposal is a discount rate that
equates the present value of cash inflows with the present value of cash outflows as
proved by the following computation:

Present value of cash outflow 8,475 x 1.000 = ¥8,475
Present value of cashinflow  1-10 year-period @ 12% 1,500 x 5.650=%8,475
Assessment Activity

A company proposesto install amachineinvolving acapital cost of ¥360000/-. Thelifeof
the machineis5 yearsand its salvage value at the end of thelifeisnil. The machinewill
produce the net operating income after depreciation of ¥68000/- per annum. The
company’s Tax Rate is 45%. Calculate IRR of the proposal. The PV factors for 5 years
is as under-

Discounting factor 14 15 16 17 18
Cumulativefactor 343 335 327 320 313
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TE Questions

1

The value of a Rupeeto be received in future is less than the value of a Rupee on
hand today is the concept of;

(@) Compounding (b) Discounting (c) Budgeting (d) Time Va ue of money

2. Find the odd one out and state the reason.
(@ NPV (b) IRR (c) ARR (d) Profitability Index
3. Complete the series
NPV = PV inflows - PV outflows
.......... = PV inflows — PV outflows = 0
What is meant by the concept of Accounting Profit?
Briefly explain theimportance of capital budgeting.
What are the various steps involved in the capital budgeting process? Show the
steps with the help of adiagram.
Explain the advantages and disadvantages of Payback period method.
You are required to find out the NPV of the following projects, assuming that the
cost of capital is 10% and theinitial investment is ¥1600 each.
Y ear Project A net Project B net
cashflows (Rs) cashflows (Rs)
1 800 200
2 800 400
3 400 400
4 200 400
5 600
6 800
Extended activity

Visitasmall scaleindustrial unit and examinetheir project reportsand prepare an account
of capital budgeting techniques used for the eval uation of projects.
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Unit 4
Production and Operations Management

4.1. Meaning and Importance of Production and Operations M anagement

4.2. Difference between Production and Operation

4.3. Magjor Decisionsof Production Management

4.4. Plant Location and factors affecting plant location

4.5. Plant Layout and different types of Plant Layouts

4.6. Aggregate Planning — Meaning, Importance and Strategies

4.7. Master Production Scheduling - Meaning, Significance and
Development of Master Production Schedule (MPS)

About the Unit

The reason for the existence of any organization is to fulfill the wants of the customer.
These wants may be fulfilled through tangible products or intangible services. The
management of manufacturing of productsisreferred to as Production Management and
the functions dealing with the operation of services are covered under Operations
Management. This unit throws light on the meaning and importance of Production and
Operation Management and some important management concepts coming under the
function of production and operation.

Learning Outcomes

The learner;

» Sates the meaning and importance of production and operation management.
» Distinguishes between production and operation
 ldentifies various types of decisions in production and operations management

 Distinguishes between various types of decisions in production and operations
management

 ldentifies the importance of plant location

» Lists out various factors affecting plant location

* ldentifies concept of plant layout

» Sates the importance of plant layout

» Suggests suitable types of plant layout

» Explains the concept aggregate planning, its meaning and importance
» ldentifies the strategies used in aggregate planning
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. Explains the Concept of master production scheduling
. Develops a master production schedule (MPS)

Meaning and Importance of Production/Operation
Management

* Meaning of Production Management

Having once set up the enterprise, the future survival of enterprise whether micro, small,
medium or large depends upon its profit earning capacity. The profit earning capacity of
any enterprise depends upon the right decision taken by the entrepreneur regarding
investment, location of the plant, product design, quality control, technology etc. All these
decisions come under the purview of production management.

The term production is used to indicate a process through which raw materias are
converted into finished product. Production Management refers to the application of
management principlesto the production functionin afactory. In other words, production
management involves application of planning, organising, directing and controlling the
production process.

Assessment Activity

Discussthe following and define the term production;
» theprocessiscarried out in afactory
¢ management functions
* application of management functionsin production
e Importance of Production Management
Themain aim of Production function isto produce the goods and services economically

to the full satisfaction of the customer for which they are meant. In order to achievethis
aim, itisessential to plan, organise, direct and control the production system.

Assessment Activity

Which one of the following isacorrect statement ;

1.  Production and operation management helps to produce goods and services eco-
nomically

2. Production and operation management helps to produce goods which satisfy the
customers

3. Production and operation management plans, organises, directs and controls the

4, All theabove

production system
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Difference between Production and Operation

Theterm productionisstrictly used in the sense of manufacturing tangible products. The
term operation involves services. The differences between production and operationsare
asfollows:

Production Operation
Manufacturing of tangible product Rendering of Services
Used in narrow sense Used in broad sense

Applied to manufacturing organisations Applied to non-manufacturing

organisations
Have closing stock No closing stock
Demand isregular Demand fluctuate

Assessment Activity

Observethefollowing points and arrange them under the heads production and operation
inalogical order.

no closing stock

narrow sense

non-manufacturing organisations
closing stock

regular demand

tangible product

services

broad sense

fluctuating demand
manufacturing organisations

Fill themissing points.

Production Operation
Manufacturing of ................ Rendering of ............
Usedin.......coeeeen. sense Usedin............. sense
g?g;ﬁ;atl ons 0 Appliedto ................... organisations
Haveclosing stock |
.................. is regular Demand .........ccoeeeeennens
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Major Decisions of Production Management

Decisions can be classified into a. Strategic b. Tactical and c. Operational .

1. Strategic Production Planning

Strategic planning involves deciding and devel oping strategic plansto achieve strategic
objectives (or goals). Top management typically develops strategic plans. Thesedecisions
or plansare normally long term decisions, which are having implicationsfor the next five
years and above. Lot of risk and uncertainty is involved in long term or strategic level

planning. Strategic planning needs athrough scanning and analysisof externa environment
to seek information.

Srategic Planning include;
« Technology decisions. Choice of appropriate technol ogy, equi pments, process
choice and degree of automation.
» Capacity decisions: Amount, timing and type.
» Facilitiesdecisions: Size, location and specializations
« Vertical integration: Direction, extent and balance
2. Tactical Production Plan

Tactical planning is done at middle management level medium term planning (ranging
between 2 to 3 years) concerned with deciding specifically how the resources of the
organization will beutilized to achieve the organizational strategic goals. Tactical planning
involveslessuncertainty and hencelower risk compared to strategic planning. Mainly the
planning requiresinternally generated data.

Tactical planning includes:

»  Establishing the parameters for measuring operational efficiency and productivity.
Making plansto improve utilization of existing resources.

*  Prepare an equipment and manpower planning.

*  Planning for modernization of the facilitiess and automation.

»  Deveoping specific technology and tool sto enhance production efficiency or pro-
ductivity.

*  Prepareswork plansfor process redesign, methods improvement and job design.

*  Makeor buy decision.

*  Projectionsregarding skill requirementsfor future work assignment and preparethe
skill devel opment plans.

«  Planning for medium term maintenance (preventive and condition monitoring) to

enhancetheavailability of productionfacilities.
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3. Operational Level Production Planning:

The operational planning decisionsaretaken at the lower level of management and these
areroutinedecisions. Theseplansare prepared to establish actionsnecessary for achieving
operational goals. These cover shorter time frame i.e. within a year. No or very less
uncertainty in these plans and information needed isinternal. They are stated in definite
quantitative terms and can be spelt out in terms of time and targets.

Operational level planningincludes;

What isthejob

On which machine/machinesit is to be processed (sequence of operations)

Who should do this job — operator details

Starting and finishing times of each job in each of the workstation or machines or
facilities

Quality specificationsand inspection, and test detail s

Thus, the operational production plan givesall the details regarding the processing
of the product from raw material stage to finished goods ready for dispatch after
quality check and performance testing.

Assessment Activity

a) Classify thefollowing Decisionsinto Strategic, Tactical and Operational.

» Thetype of technology to be adopted

» Parametersfor measuring operational efficiency

* What type of job

» Prepares work plansfor process redesign and job design
» Selectsthemachinefor production

*  Who should be the operator

*  When should thejob start

*  What should be thequality

» Improveutilisation of existing resources

» Plant capacity

» Planfor modernisation

» Specific technol ogy and toolsto enhance production efficiency or productivity
» Makeor buy decision

* Location of the plant

* Prepare equipment and manpower planning

* Projection regarding skill requirements
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* Plan for medium term maintenance (preventive and condition monitoring) to
enhancetheavailability of production facilities

b) Observe the following chart and prepare a short note on it;

| Major Decisions of Production Management |

l v l
Strategic Tactical Operational
Planning Planning Planning

Plant Location and factors affecting plant location

The location of a plant should be fixed in such a manner that the firm can sell their
products most profitably and manufacture them with the least expense.

Factors affecting plant location

Buying
Nearness to raw materials
Accessibility of raw materials
Manufacturing
Proximity to large adaptive |abour
Nearness to sources of power
Ready accessibility to repair shops
Nearnessto good banking and credit facilities
Adequate transport and communication facilities
Ability to build and expand plant cheaply
Government regulation and subsidy
Adeguatefirefighting facilities
State of organi sationsand development of learning
Suitablesail, climate and topography
Association with other Industries
Complementary industries
Competingindustries
Momentum of an early start
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Assessment Activity

CASE STUDY
Study the following case and answer the questions bel ow:

Mr. Avinash wants to start a Prawn Processing industry in Kerala. He is a native
of Idukki and wanted to start such factory in Thodupuzha, since it is in his own
district and very accessible to Kochi. But when consulted with an owner of such
a factory from Kollam district, his opinion was to start at Neendakara, Kollam.
He tells Avinash that if he starts in Kollam he can easily avail the raw materials at
competitive prices. There are also plenty of skilled labourers around and many
such industries of the same nature nearby. So it will be easier to get license. Plant
can be established without much difficulty and already there are supporting
industries nearby.

What are the advantages if a Prawn Processing industry is started in Kollam
district

What difficulties Avinash may face if he starts such a business in Thodupuzha?

Plant Layout

Plant layout refersto the arrangement of physical facilities such as machines, equi pment,
tools, furniture etc. in such a manner so as to have quick flow of material at the lowest
cost and with the least amount of handling in processing the product from the receipt of
raw material to the delivery of thefinal product. It isthe physical arrangement of planned
industrial operations.

Assessment Activity

Field Visit
Visit a nearby Manufacturing Industry and list out the machines, equipments,
furniture, buildings etc. used in the factory and sketch the location of each item
on a chart paper.

Need for Plant Layout

» Establishment of new plants

» Expansion of the capacity of existing plants

 Incorporation of latest changesin technol ogy, plant design, equipments etc
* Increasing the efficiency of operations
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Assessment Activity
Read the following points and give tick mark on the boxes against to the points which
need adecision of plant location.
Increasing the quality of the product
Establishment of anew plant
Decrease the volume of production
Forecast the future demand
Increase the efficiency of operation
Increasing the salary of the employees
Expansion of the capacity of the existing plant

00000000

Incorporate latest technol ogy in the production process
Types of Layout

Product or Line Layout

Process or Functional Layout

Combination Layout

Fixed Position or L ocation Layout
Product or Line Layout

In thislayout, the machines and equipments are arranged in one line depending upon the
sequence of operations required for the product. The output of one machine becomes
input of the next machine. It requiresavery little material handling.

Itisused for mass production of standardised products.

Work Station 1 Work Station 2 S— Work Station 3

Process L ayout

In this layout the machines of a similar type are arranged together at one place. This
layout is used for batch production. It is preferred when the product is not standardized
and the quantity produced isvery small.

| Department I | Department I
Department
[ Department ] | P I
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Combined Layout

A combination of process& product layout isknown as combined layout. Manufacturing
concernswhere several productsare produced in repeated numberswith no likelihood of
continuous production, combined layout isfollowed.

—_ Work Station 1 — Work Station 2 — Work Station 3

Department

Fixed Position or Location Layout

Fixed position layout involves the movement of manpower and machines to the product
which remains stationary. The movement of men and machinesis advisable asthe cost of
moving them would be lesser. This layout is preferred where the size of the job is bulky
and heavy. Example of such type of layout is locomotives, ships, boilers, generators,
wagon building, aircraft manufacturing, etc.

Men . i
NS
Air Craft e~_——~\\‘“ .
Materials | Assembly Unit h"'“&-n

Machines

Assessment Activity

Suggest asuitable type of layout for the following industries and justify your answers;
Cashew Industry
ShipBuilding
Car Manufacturing
TyreManufacturing
Printing Press
BusBody Fabrication
Building Construction
Readymade Shirts
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Aggregate Planning

An organisation can finaliseits business plans on the recommendation of demand forecast.
Once business plans are ready, an organisation can do backward working from the final
sales unit to raw materials required. Thus annual and quarterly plans are broken down
into labour, raw material, and working capital requirements over amedium-range period
(6 months to 18 months). This process of working out production requirements for a
medium rangeis called aggregate planning. Theterm aggregate impliesthat the planning
isdone for asingle overall measure of output or, at the most, afew aggregated product
categories. Theam of aggregate planning isto set overall output levelsfor short termand
medium termin consideting the fluctuating or uncertaintiesin demand.

Importance of Aggregate Planning
» Achieving financial goals by reducing overall variable cost and improving the
bottomline
* Maximum utilisation of the available production facility

* Provide customer delight by matching demand and reducing wait time for cus-
tomers

* Reduceinvestment ininventory stocking
» Abletomeet scheduling goal sthereby creating ahappy and satisfied work force
Aggregate Planning Strategies
There are three types of aggregate planning strategies,
1. Leve Srategy : Level strategy looks to maintain a steady production rate and
work forcelevel. In this strategy, organisation reguires arobust forecast demand as
to increase or decrease production in anticipation of lower or higher customer de-

mand. Advantage of level strategy is steady work force. Disadvantage of level
strategy is high inventory and increased back logs.

2. ChaseStrategy : Chase strategy looksto dynamically match demand with produc-
tion. Advantage of chase strategy is lower inventory levels and decreased back
logs. Disadvantage islower productivity, quality and depressed work force.

3. Hybrid Strategy : Hybrid strategy looks to balance between level strategy and
chase strategy.

Assessment Activity
Identify thetype of strategiesfollowed by the following companies.
1. PoloFurniturePvt. Ltd. forecast ademand of 1500 units per week and they plan to

produce 250 units per day uniformly.
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2. Tip Top Furniture calculates demand for the next 4 weeks as follows; 1400, 1300,
800 and 900. So they plan to produce 1410 unitsfor thefirst week, 1305 unitsfor the
second week, 802 units for the third week and 905 units for the fourth week.

3. Interior Furnishing Pvt. Ltd. forecast a demand for the next 4 weeks as follows;
1000, 1200, 800, 700. They plan to produce 1200 each for thefirst two weeks and
750 each for the next two weeks.

Master Production Schedule (MPS)

Aggregate production and capacity plan combine productsinto product groups, demand
into monthly total sand personnel requirements across departmentswhich altogether reflect
the top management decisions. Eventually the time comes when individual ‘end item’
products and services must be scheduled at specific work centres. Thisis accomplished
by master scheduling.

Master scheduling means producing a supply plan, atime table including quantities, to
produce specific items or provide specific services within a given time period. Master
Scheduling cal culates the quantity required to meet demand requirementsfromall sources.

Assessment Activity

Case Study

Sudy the following case and suggest suitable solution to the problem faced by
the firm.

ABC (Pvt) Ltd. is an offset machine manufacturing company at
Thiruvananthapuram. In the first week of April, 2016, they had an opening stock
of 8 machines and had forecasted a demand of 5 machines per week. They needed
a lead time of 1 week for the manufacturing of offset machines. On the first week
they had an order of 4 machines and on the second week they had an order of 7
machines. On the third week of April they had an order of 6 machines and on the
fourth week they had an order of 4 machines. There was shortage of stock to
satisfy the customers and hence some customers cancelled their order and moved
to some other suppliers.

Significance of Master Production Scheduling

*  Itenables marketing to make legitimate delivery commitmentsto field warehouses
and final customers.

e Itenablesproduction to eval uate capacity regquirementsin amore detailed manner.

* It providesthe management, opportunity to ascertain whether the business planand
itsstrategic objectiveswill be achieved.

e TheMaster Production Schedule (MPS) isthe primary output of the master sched-
uling process. It is the “plan’ for providing the supply to meet the demand.
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Master Production Scheduling Process

A prospective MPS is created to test whether it meets the schedule with the
resources. (eg. Machine capacities, labour, overtime and subcontractors) pro-
vided for in the aggregate production plan.

Operations revise the MPS until it obtains aschedul e that satisfiesall resource
limitations or determinesthat no feasible schedul e can be devel oped.

If no feasi ble schedul e can be devel oped, the production plan must berevised to
adjust production requirements or increase authorised resources.

Once a feasible prospective MPS is accepted, operations use the authorised
MPS asinput to material requirements planning.

Operations then determine specific schedules for component production and
assembly.

Actual performance data such as inventory levels and shortages are inputs to
the next prospective MPS and the Master Production Scheduling process is
repeated.

y

Authorized

Prospective Master NO

Are resources

Production Plan » Production Available ?
Schedule
y
YES
y
Material Authorized Master
Requirement < Production
Planning Schedule

Developing a Master Production Schedule

The process of devel oping amaster production scheduleincludes;

1. Calculatingthe projected on hand inventory.

2. Determining thetiming and size of production quantities of specific products.

Calculating Projected on hand inventory

Projected on hand inventory is an estimate of the amount of inventory available each week
after demand has been satisfied.
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Projected Projected on
inventory at hand
the end of = inventory at
this week the end of
last week

Assessment Activities

MPS

quantity of

+ the current
week

Forcasted
demand or
actual order
which ever is
higher

1. Geekan Seating Collections (Pvt.) Ltd. produces Executive Chairs and needs to
develop an MPSfor it. Marketing department has forecasted ademand of 30 chairs
for the first week of April. But actual customer orders booked are for 38 chairs.
The current on hand inventory is 55 chairs. No MPS quantity is due on week 1.
Calculatethe projected on hand inventory.

(Projected inventory =55+ 0-38=17)

2. Study thefollowing table, interpret and make areport

Quantity on Hand 55 RN
Week 1 Week 2
Forecast 30 30
Customer Orders Booked 38 27
Projected on hand Inventory 17 -13
MPS quantity 0 0
MPS start

Explanation: Forecast isless than the

booked ordersin week 1.

Projected on hand inventory =55+ 0-38 = 17
Forecast is more than the booked ordersin week 1.
Projected on hand inventory = 17 + 0— 30 = -13.

Determining the timing and size of production quantities of specific

products.

The purpose of determining the timing and size of MPS quantities is to maintain a non-
negative projected on hand inventory. MPS quantities should be scheduled to cover the
shortages. The scheduler adds the MPS quantity to the projected on hand inventory and
searches for the next period when a shortage occurs. This shortage signals aneed for a

second M PS quantity and so on.




B MANAGEMENT

Illustrative example of a Master Production Schedule

ssessment Activi
Complete the missing columns of the following Master Producution Schedule.

KELACHANDRA RUBBER ROLLERS(PVT.) LTD.
KOTTAYAM
MASTER PRODUCTION SCHEDULE

Item: Ruber Sheet Rolling Machine Order Policy - 50
units

Lead Time - 2
weeks

MONTHS

Quantity onhand 25 JULY AUGUST
Weeks 1 2 3 4 5 6 7 8
Forecast 10 10 10 10 10 10 10 10
Customer Orders (booked) 12 8 9 11 15 5 7 13
Projected on hand inventory 13 ? 43 ? ? 7 ? 9
MPS quantity 0 0 50 0 ? 0 50 0
MPS start 50 ? 0 0 ? 0 0 0
Explanation: * the time needed to assemble 150 chairsis 1 week. So MPS start on week 1 to be completed on
week 2.
** MPS quantity of 150 is needed to avoid shortage of projected on hand inventory. Thisis repeated in week
7

&
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TE Questions

1

Which of thefollowing isawrong statement;

a. Production is concerned with tangible goods.

b. Operation is concerned with services.

c. Operation is used in a broader sense.

d. In management, both production and operation are used in the same meaning.
Decisions as to the use of technology is atype of;

a. Operational Planning.

b. Strategic Planning.

C. Operationa Planning.

d. Middlelevel planning.

Thesuitablelay out for ship buildingis;

a. Product Lay out

b. Process Lay out

c¢. Combination Lay out

d. Fixed Position Lay out.

Steady Production Rate and Workforce Level - Leve Strategy
Dynamic matching of demand with production e
What do you mean by production management?

What isthe importance of production management?

Differentiate between production and operation management.

Which arethe different types of decisionsin production management?
What do you mean by Strategic decision? Give an example.

What do you mean by Tactical decision? Give an example.

What do you mean by Operational decision? Give an example.

Which are the factors affecting plant location?

What do you mean by plant layout?

Which arethe different types of plant layout?

What do you mean by fixed position layout? Give an example.

What do you mean by aggregate planning?

Which are the strategies used in aggregate planning?

&
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19.
20.
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What isMaster Production Scheduling?

Explain the master production scheduling process.

Why ismaster production scheduling significant?

What do you mean by Master Production Schedule?

How is a Master Production Schedule prepared?

Develop aMaster Production Schedule from thefollowing;

Theforecast is 84 unitsfor thefirst period and 80 for the second week and 60 units
for each of the next three weeks. The starting inventory is 20 units. The company
uses alot size of 50 units and the lead period is 1 week. Committed Orders are as
follows:

Week 1 2 3 4 5
Customer Orders | 82 82 58 40 20
Extended Activity

M eet some entrepreneursworking in and around your locality. Find out the various
factors he/she considered while selecting location for his/ her enterprise. Analysethe
sameand suggest if he/she could have other better optionsavailablefor selecting the
location of theenterprise.
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Unit V
Quality Management

5.1. Meaning and Definition of Quality
5.2. Dimensions of Quality — Product and Service
5.3. Meaning and Concept of Quality Management
5.4. Principles of Quality Management
5.3. Quality Systems

* Elements

* 1SO 9000:2000

Introduction

In busi ness, engineering and manufacturing, quality has apragmatic interpretation asthe
non-inferiority or superiority of something; it is aso defined as fitness for purpose.
Quality is a perceptual, conditional, and somewhat subjective attribute and may be
understood differently by different people. Quality management ensures quality in all
areas of marketing, design, purchasing, production or operations and distribution. The
entireorganisation should excel onal dimensionsof productsand servicesthat areimportant

to the customer and to achieve Total Quality Management (TQM).

Learning Outcomes

The learner;

Identifies the meaning of quality

Recognizes the definitions of quality

Explains the various approaches to quality

Identifies various approaches to quality

Explains the various approaches to quality

Identifies various approaches to quality

Sates the meaning of Quality Management

Ouitlines the concept of Quality Management.

Describes the various principles of quality management.
Explains the meaning of Quality Management System

Identifies the elements of Quality management System
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* ldentifies the concept of 1SO standards
« Explains the concept of 1SO 9000: 2000.

Meaning & Definition of Quality

Quality refersto aparameter which decidesthe superiority or inferiority of a product or
service. It can provide a competitive edge to an organisation. The term “quality” has a
relative meaning. It may be seen as the totality of features and attributes that satisfy a
customer’s stated and implied needs.In simple words, one can say that a product has
good quality when it “complies with the requirements specified by the client”.

Quality is an attribute which differentiates a product or service from its competitors. It
plays an essential role in every business. 1ISO defines quality as “the totality of features
and characteristics of a product or service that bear on its ability to satisfy stated or
implied needs”.

Now a days, quality standards and strict compliance to it is considered as the key to
successin every field of business either in the form of product or service.

Approaches to Quality

Harvard professor David Garvin, in his book ‘Managing Quality’ summarised five principal
approachesto defining quality: transcendent, product-based, user-based, manufacturing -
based and value-based. Let’s discuss each one of them:

1. Transcendental view of Quality: Thosewho hold transcendental view would say,
“l can’t define it, but I know when | see it.” Advertisers are fond of promoting
products in these terms. “Where shopping is a pleasure” (super market), “We love
to fly and it shows” (airline), and “It means beautiful eyes” (cosmetics) are examples.

2. Product-based view of Quality: Product based definitionsare different. Quality is
viewed as quantifiable and measurable characteristics or attributes. For example,
durability or reliability can be measured (e.g. mean time between failure, fit and
finish), and the engineer can design to that benchmark. Quality is determined
objectively. Although this approach has many benefits, it has limitations as well.
Where quality is based on individual taste or preference, the benchmark for
measurement may be misleading.

3. User-based view of Quality: User based definitions are based on the idea that
quality isan individual matter, and products that best satisfy their preferences (i.e.
perceived quality) arethose with the highest quality. Thisisarational approach but
leadsto two problems. First, consumer preferencesvary widely, and it isdifficult to
aggregate these preferencesinto productswith wide appeal . Thisleadsto the choice

&
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between a niche strategy or a market aggregation approach which triesto identify
those product attributes that meet the needs of the largest number of consumers.

Manufacturing-based view of Quality: Manufacturing-based definitions are con-
cerned primarily with engineering and manufacturing practices and use the univer-
sal definition of “conformance to requirements.” Requirements, or specifications,
are established design, and any deviation impliesareductionin quality. The concept
appliesto services aswell as products.

Value-based view of Quality: Value-based quality is defined in terms of costsand
prices as well as a number of other attributes. Thus, the consumer’s purchase deci-
sion isbased on quality (however it is defined) at the acceptabl e price.

Dimensions of Quality

Eight dimensions of product quality management can be used at astrategiclevel toanayse
quality characteristics. The concept was defined by David Garvin. Some of the dimensions
are mutually reinforcing, where as others are not. Improvement in one may be at the
expense of others. Understanding the trade-offs desired by customers among these
dimensions can help to build a competitive advantage. Garvin’s eight dimensions can be
summarised asfollows:

1.

Performance: Performance refers to a product’s primary operating characteris-
tics. Thisdimension of quality involves measurabl e attributes; brands can usualy be
ranked objectively onindividual aspects of performance.

Features: Features are additional characteristics that enhance the appeal of the
product or serviceto the user.

Reliability: Reliability isthelikelihood that a product will not fail within aspecific
time period. Thisisakey element for users who need the product to work without
fail.

Conformance: Conformance is the precision with which the product or service
meets the specified standards.

Durability: Durability measures the length of a product’s life. When the product
can be repaired, estimating durability is more complicated. The item will be used
until itisno longer economical to operateit. This happenswhen therepair rate and
the associated costs increase significantly.

Serviceability: Serviceability isthe speed with which the product can be put into
service when it breaks down, as well as the competence and the behaviour of the
service person.
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7. Aesthetics: Aestheticsisthe subjective dimension indicating the kind of response a
user has, to a product. It represents the individual’s personal preferences.
8. Perceived Quality: Perceived Quality isthe quality attributed to agood or service
based on indirect measures.
1. Performance 2, Features
8. Perceived —
g . Reliability
Quality w 4 f 3
7. Aesthetics A - ~ 4. Conformance
6. Serviceability 5. Durability
Eight dimensions of quality
Service Quality

Service providerswant to know what customers (internal or external) care about. Service
guality isagood guess. After extensive research, Valerie Zeithaml, A. Parasuraman and
Leonard Berry found five dimensions, customers use when eval uating service quality.
They named their survey instrument SERVQUAL. The five SERVQUAL dimensions

are:

TANGIBLES-Appearance of physical facilities, equipment, personnel, and com-
muni cation materials.

RELIABILITY-Ability to perform the promised service dependably and accurately.
RESPONSIVENESS-Willingness to help customers and provide prompt service.

ASSURANCE-K nowledge and courtesy of employees and their ability to convey
trust and confidence.

EMPATHY-Caring, individualised attention thefirm providesits customers.

&
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Meaning and Concept of Quality Management

Quality management isthe act of overseeing al activitiesand tasks needed to maintain a
desired level of excellence. Thisincludes creating and implementing quality planning and
assurance, as well as quality control and quality improvement. It is also referred to as
total quality management (TQM).

Quality management ensures that an organisation, product or serviceisconsistent. It has
four main components. quality planning, quality control, quality assurance and quality
improvement. Quality management i sfocused not only on product and service quality, but
also on the means to achieveit.

Quality assurance (QA) is a broad concept that focuses on the entire quality system
including suppliersand ultimate consumersof the product or service. Itincludesall activities
designed to produce products and services of appropriate quality.

Quality control (QC) hasanarrower focusthan quality assurance. Quality control focuses
on the process of producing the product or service with theintent of eliminating problems
that might result in defects.

Assessment Activity

Complete the components of Quality Management.

Quality
Planning

Quality
Management
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Principles of Quality Management

1.

Customer focus: Organisations depend on their customers and therefore, should
understand current and future customer needs. They should meet customer
requirements and strive to exceed customer expectations.

Key Benefits:

* Increased revenue and market share obtai ned through flexible and fast responses
to market opportunities

« Increased effectiveness in the use of the organisation’s resources to enhance
customer satisfaction

* Improved customer loyalty |eading to repeat business.

L eadership : Leaders establish unity of purpose and direction of the organisation.
They should create and maintain theinternal environment inwhich people can become
fully involved in achieving the organisation’s objectives.

Key Benefits:

« People will be motivated towards the organisation’s goals and objectives
* Activitiesareevaluated, aigned and implemented in aunified way

e Ma-communication between levels of an organisation will be minimised.

I nvolvement of people: People at all levels are the essence of an organisation and
their full involvement should be focused for the benefit of the organisation.

Key Benefits:
* Motivated and committed peoplewithin the organisation
* Innovation and creativity in furthering the objectives of the organisation.
»  People became accountable for their own performance
People participate and contribute to continual improvement.

Process approach : A desired result is achieved more efficiently when activities
and related resources are managed as a process.

Key Benefits
» Lower costs through effective use of resources
« Improved, consistent and predictableresults

»  Focused and prioritised improvement opportunities.
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5.

System approach to management : Identifying, understanding and managing
interrelated processes as a system contributes to the effectiveness and efficiency
of the organisation in achieving its obj ectives.

Key Benefits:

* Thedesired r esult will be best achieved by Integration and alignment of the
processes.

» Ability to focus effort on the key processes

» Providing confidence to interested parties as to the consistency, effectiveness
and efficiency of the organisation.

Continual improvement : Continual improvement of the organisation’s overall
performance should be a permanent objective of the organisation.

Key Benefits:
» Performance advantage through improved organisational capabilities

» Alignment of improvement activities at all levels to an organisation’s strategic
intent

» Flexibility toreact quickly to opportunities.

Factual approach to decison making : Effective decisions are based on the
analysisof dataand information

Key Benefits:
¢ Informeddecisions

* Anincreased ability to demonstrate the effectiveness of past decisions based on
factual records

* Increased ability to review, challenge and, change opinions and decisions if
necessary.

Mutually beneficial supplier relationships: An organisation and itssuppliersare
interdependent, and mutual ly beneficial relationship enhances the ability of both to
create value.

Key Benefits:
* Increased ability to create value for both parties

» Flexibility and speed of joint responses to changing market or customer needs
and expectations

»  Optimisation of costs and resources.
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Quality System

Itisthe system that an organi sation usesto managethe quality of their servicesor products.
Quality management system is only one type of management systems; other examples
include financial management systems, saf ety management systems and environmental
management systems.

The definition of a quality system from 1SO (the International Organisation for
Standardisation) is ‘the management system used to direct and control an organisation
with regard to quality’.

Elements of a Quality Management System
The 1SO 9001 standard is a model of a quality system, describing the processes and

resources required for registration of a company’s quality system. A brief summary of
the key elements are detailed below.

» QMS - Document processes necessary to ensure product or service is of high
quality and conformsto customer requirements.

» Management Responsibility - Provide avision. Show commitment. Focus on the
customer. Define policy. Keep everyone informed.

>  Resource Management - Assign the right person to the job. Create and maintain
positive work space.

> Product Realisation - Clearly understand customer, product, legal and design
requirements. Ensure that the specifications are followed. Check your suppliers.

» Measurement, Analysis & Improvement - ldentify current and potential
problems. Monitor and measure customer satisfaction. Performinternal audits. Fix
problems.

Management
Responsibility

Resource Measurement,

ams Analysis &
Management Improvement

Customer RPrT.d U;t Customer
Requirements ] Satisfaction
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International Organisation for Standardisation (1SO) :

Internationa Organisation for Standardisation (1SO) isaninternationa standard-setting
body composed of representativesfrom various nationa standardsorganisations.itis
an independent, non-Governmental international organi sation with amembership of
162 nationd standardsbodies. Through itsmembers, it bringstogether expertsto share
knowledge and devel op voluntary, consensus-based, market relevant International
Standardsthat support innovation and provide solutionsto globa challenges.

ISO standards are documented rules and guidelines for implementing a quality system
into a company. Specific technical specifications and/or other specific criteriamay also
beincluded depending on the standard, a company select.

SO 9000 : 2000

ISO first published its quality standards in 1987 and later revised them in 1994. They
were later revised in 2000. The quality standards of 1994 formed the 1SO 9000 series.
The series comprised 1SO 9000, 1SO 9001, 1SO 9002, 1SO 9003 and I SO 9004. Whereas
SO 9000 and 1SO 9004 are only established guidelines for operations, 1SO 9001, 1SO
9002 and ISO 9003 were well defined standards.

The new 1SO 9000:2000 has done away with the previous 1SO 9002 and 1SO 9003
standards. The new series consists of:

e SO 9000:2000 - describesthe fundamentals of a quality management system and
specifiesterminology. It presentsguidelines.

e SO 9001:2000 - specifiesrequirementsfor aquality management system.
e 1S09004:2000 - guidelinesfor performance improvement.

Most companiesin theworld today want to do businesswith companiesand organi sations
that have SO 9000 certification. The certification ensuresthat the company irrespective
of language barriers, cultural and social differences, and technological variations has a
quality systemthat meets uniform standards. The 1SO 9000:2000 isthe only standard that
carriesthird party certification. A third party called Registrar, accredited by national body,
isthe only authorised entity that can award an SO 9000 certification. |SO 9000 certification
isonly awarded after heis satisfied that the organisation meetsthe | SO 9001 requirements.
Thiscertification isrecognised worl dwide.
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Assessment Activity

List out the various types of quality standards suitable for different types of products or
services.

Quality standards Products/Services
AGMARK ?
? For eco-friendly products
? For precious metalslikegold, platinum etc
? Quality Management System

TE Questions

1

© N o 0 &

A parameter which decides the superiority or inferiority of aproduct or serviceis,
(a) Quantity (b) Value (c) Price (d) Quality

Thefive SERVQUAL dimensions does not include;

(a) Tangibles (b) Consistency (c) Empathy (d) Assurance

Complete the series

Fitnessfor purpose/Superiority of something - Quality

System that an organisation uses to manage the quality of their services/products

What you mean by user-based view of quality?

Briefly explain the elements of Quality Management System.

Write ashort note on 1SO 9000:2000 quality standards?

Explain the various dimensions of Quality with the help of adiagram.

Discussthe various principles of Quality Management.

Extended activities

1

Visit the web sites of different companies and prepare alist of companies and the
quality certification they have attained.

Conduct a survey among people of your locality about the awareness of different
quality standards.
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Unit VI
Measures of Central Tendency

6.1. Meaningand Significance of Central Tendency

6.2. Qualitiesof agood average

6.3. Types of Average

6.4. Simple Arithmetic Mean — Individual Observation, Discrete Series,
Continuous Series.

6.5. Weighted Arithmetic Mean

6.6. CombinedArithmetic Mean

6.7. Correctionin Mean

6.8. Median- Individual Observation, Discrete Series, Continuous Series.

6.9. Determination of Median Graphically.

6.10. Partition Values — Quartiles, Deciles and Percentiles

6.11. Quartiles- Individual Observation, Discrete Series, Continuous Series.

6.12. Percentiles- Individual Observation, Discrete Series, Continuous Series.

6.13. Mode- Individual Observation, Discrete Series, Continuous Series.

6.14. LocatingMode Graphically

6.15. Comparison of mean, median and mode

Introduction

Statistics plays an important rolein managerial decision making. Business managersuse
statisticsto present and describe dataand information properly, to draw conclusions about
large popul ation with samples and to make reliabl e forecast about a business activity. To
describethe datacondensation is necessary. Thisis because alarge number of bigfigures
aredifficult to analyse. Therefore, in order to reducethe complexity of dataand to make
them comparable, it isnecessary that various dataare reduced to asingle value. Thiscan
be done by using central tendency or averages which summarises the whole data in
singlevalue. Theword averageiscommonly used in day-to-day life. eg.average production,
average expenditure, average income, average marks obtained by studentsin aclass etc.
The concept of measure of central tendency is an important tool in the statistics. The
measure of central tendency is also called Averages or Measure of location. This unit
givesanideaonthe concept of averages, qualities of good average and different types of
average. It helps the learners to calculate different types of average.

Learning Outcomes

Thelearner:
» ldentifies the concept of Average
» Explains requisites of a good average
» Recognises the concept of mean
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* To calculate Mean for different series

* ldentifies the meaning of weighted arithmetic mean

e Computes the weighted arithmetic mean

e Compute combined Mean

* Rectifies incorrect mean

* Recognises the concepts of the term median

» Computes the median in different situations

 |dentifies the concepts of mode

» Recognises the concepts of locating median and mode graphically

e Lists out the partition values

» Computes the quartiles, deciles and percentiles

e Compares Mean, Median and Mode.

» Selects appropriate average to be used on different cases
Measures of central tendency: Meaning
Values of astatistical series shows atendency to concentrate around a particular central
value. Thistendency is called central tendency. In other words, the central tendency is

the extent to which all the data values group around atypical or central value. Thetypical
or central value is called ‘average.’

“ An average is a significant single expression representative of the whole distribution”. A
measure of central tendency will represent whole of the distribution ie. measure of
central tendency summarises datain asingle value which represent the entire data.

Importance of Measures of central tendency

a. To find representative value : Average is a single value which can represent the
entiredistribution.

b. To condense data : Collected and classified figures are vast. To condense these
figures, we use averages.

c. Tomakecomparison: To make comparison of two or more distributions, we have
tofind therepresentative values of thesedistributions. These representative values
are found with the help of measure of the central tendency

d. Hepful infurther statistical analysis : Many techniques of statistical analysislike
measures of dispersion, measures of correlation, Index numbers etc are based on
measures of central tendency.
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Qualities of a good average
For an ideal measure of central tendency , following qualities are necessary:
a. ltshouldberigidly defined
It should be representative of the entire data
It should be based of all observation
It should be easily calcul ated
It should be capable of easy interpretation.
It should be capable of further mathematical calculation
g. It should not be influenced by the extreme value
Types of Averages
There are various types of measures of central tendency or Averages. Most important
among them are:
1. Arithmetic Mean
2. Median

3. Mode
Assessment Activity

-0 Q0o

Following table showing the land holding of 50 farmers in village.

Land holdings in acre No. of families
2 6
3 8
4 10
5 1
6 11
7 9
8 5

Anil, one of the farmers holds 4 acres of land. Evaluate his economic condition
by comparing his size of land with the size of land holdings of other farmers .
For this , you may like to see through inspection, if the land owned by Anil is —

A . above average in ordinary sense ? (see Arithmetic Mean)
B. above the size of the what half the farmers own?(see the median)
C. above what most of the farmers own ? (see the Mode)

Arithmetic Mean

Thisisthe most commonly used measure of central tendency. It isdefined asthesum
of thevaluesof dl itemsdivided by the number of items. Itisdenoted by x .

Arithmetic mean may be of two types; SimpleArithmetic M ean and weighted Arithmetic
Mean.
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Simple Arithmetic Mean
1. Individual series

Arithmetic mean for Individual seriesisthe sumof all itemsin aseriesdivided by thetotal
number of item

Example : N
Calculate Arithmetic mean from the data.showing daily income of thefamiliesin avillage
250,,275,280,300,500,250, 290,350,400,375
Solution : Z X =250 + 275+ 280+ 300+ 500+ 250+ 290+ 350+ 400+375 =3270;
N =10
Mean =  3270/10 = 327
2. Discrete Series

In case of discrete series, frequency against each of theitemismultiplied by the value of
the item. The value so obtained are summed up and divided by the total number of
frequencies.

In this series, Mean may be computed by applying (i) Direct method or (ii) Short-cut
method.

Direct Method : under this method, the formulafor computing Mean is
Y = Z X
N

wheref = frequency ; X =thevariable; N=total of frequency ie. Zf
Short cut method :
Inthismethod, cal culation can be simplified by using Assumed mean. Hence according to

3 fd
N

d=(x -A); N= > f

thismethod, x =A+ where A = assumed mean

Example

Marks obtained by studentsin aclass are given below
Marks 10| 20 | 30 40 [50 | 60 | 70| 80
No. of students 121 20 18 18| 11 9 8

* How do you calculate average marks in this series?
* what isthe need of using two methods?
* Whether the answers under two methods are one and same?

N
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Solution: (i) Direct method

Marks(X) | No. of studenty f) X
10 12 120
20 20 400
30 18 540
40 18 720
50 11 550
60 540
70 8 560
80 4 320
Total 100 3750
Mean = 2, X = 3750/100=37.5 Average mark is 37.5

N
Solution: (ii) Short —cut method

Let us assume 40 as Assumed Mean=(A)

Marks(X) | No. of sudents(f) | d (X —40) fd
10 12 -30 -360
20 20 -20 -400
30 18 -10 -180
40 18 0 0
50 11 10 110
60 20 180
70 8 30 240
80 4 40 160
Total 100 - 250

X =A+ = 40 + (-250)/100 =40 + (-2.5) = 37.5

N

3. Continuous Series

In continuous series, classintervalsaregiven. Theprocess of calculating arithmetic mean
Issame asthat of adiscrete series. The only differenceisthat the mid-points of various
classintervalsaretaken. Here, arithmetic mean may be computed by applying any of the

following methods.
a. Direct method b. Short-cut method

a. Direct method : In this method, each class frequency is multiplied by the mid-
value of the class, the products added and the total of the product divided by the
number of items.
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where m=mid-value; f =frequency of eachclass ; N =thetotal of frequency

b. Short-cut method : Under short cut method the calculations are based on the
deviations taken from the assumed mean .

> fm
N
Assessment Activity

X =A+ where A =assumed mean; d=(m-A); N=Tota of frequency

The following table showing marks of 70 studentsin aclass

Marks X No. of students-f
0-10 5
10-20 12
20-30 15
30-40 25
40 - 50 8
50 - 60 3
60— 70 2
70

*  What isthe main difference between cal cul ation of mean in the continuous series
and discrete series?

*  Compute arithmetic mean under two methods in continuous series
Merits of Arithmetic Mean

1. Itissimpleto understand and easy to calculate

2. 1tisrigidly defined

3. Itisbased on &l the values of the series

4. Itismorereliablefor comparison

5. It can be calculated without arranging the dataiin any form

6. It is capable of further mathematical treatment
Demerits of Arithmetic mean

1. It is very much affected by the extreme values of the variable

2. Itisdifficult to calculate in open end classes

3. Itisnot suitable for averaging ratios and percentages

4. 1t can be avalue which does not exist in the series

5. It cannot be calculated in the absence of any of theitem
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Weighted Arithmetic Mean

In the calculation of simple average, each item of the series is considered as equally
important. But there are certain caseswhere values are to be given appropriate weights.
For example, to compute the average cost of food items of a person in Kerala, more
weight should be given to rice than wheat. In such cases simple average is not suitable,
hence we compute weighted average.

Theformulafor computing weighted Arithmetic Meanis

B D WX
X W= ZW
where x w = Weighted arithmetic mean; W = weights ; X = the variable

Assessment Activity

Find out weighted arithmetic mean from the following data

Group Index no- X Weights- W
Food 300 40
Fuel 220 10
Cloth 210 8
House rent 160 12
Miscellaneous 200 14
Combined Mean

If astatistical seriesconsists of two or more component series, and mean and number of
each component series are known, we can compute mean of the entire series. That
mean is called combined Mean .

When two or more distributions are given with their number of items and arithmetic
means ,we can cal cul ate the combined mean as follows;
Xow obie XM,
1 2
If we have to find out the combined mean of three or more distributions, the above

formula can be extended as follows
X s XN+ X, NAX N, IN;+N,+ N, ...

where X, =Mean of first distribution; X, = Mean of second distribution; N, = No . of
itemsinthefirst distribution; N, = No. of the second distribution and so on.
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Assessment Activity

The Mean age of 40 students is 16 years and the mean age of another group of 60
students is 20 years. Find out the mean age of 100 students combined together.

Correction in mean

While cal culating mean, wrong items crept in due to mistakes or oversight and thereby
we get wrong mean. In order to correct such mistakes we have to deduct incorrect
values and add correct values to theincorrect total (incorrect Mean x number of items),
then find correct mean.

Following formulaisapplied for the correction of mean.
Total value of the observation (>°X) = x X N (incorrect total value)
correct Y x = Incorrect total value — wrong item + correct item
Correct Mean = correct total value/ N

Example

The average marks secured by 50 students was 44 . Later on it was discovered that
score of 36 was taken as 56. Correct the mean.

Solution: Total value of observation (incorrect value) = 44 x 50 =2200

180

2
Correct total value = 2200 - 56 + 36 = 2180 ; correct Mean = =0 =43.6

Assessment Activity

Examinethat thesum of the deviationsof theitemsfromtheaverage isdwaysequa to
Zero, ie“ (X—Mean) =0 and Arithmetic mean is affected by extreme values from the
following data.

X:4 8 12 14 16 20 24
Replace the value 4 by 74, what happens to the arithmetic mean?

Median

Arithmetic mean is affected by the values of the extreme items. It cannot be cal cul ated
for qualitative observation like honesty, intelligence, blindnessetc. Moreover, if afrequency
distribution includes open end class, arithmetic mean does not exist. In order to avoid
these drawbacks, other measures of central tendency, median or modeis used. Median
isthe middle value when the data set is arranged in order of the magnitude.

*“ Median of a series is the value of that item, actual or estimated when series is arranged
in order of magnitude which divides the distribution into two parts”. - Prof.H.Secrist.

>
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Thus median is the value of middle most observation in a data. It is that value of the
variable which divides the distribution into equal parts, one part comprises all values
greater than or equal to the median and the other comprises all values less than or equal
toit. Itisalso called as positional average.

Uses of Median
Median is used
1. tocalculatethe qualitative datalike intelligence, honest etc
2. tocaculatetherelative standing of theindividual inacertain classor society.
Computation of Median
A. Individual series

Themedian can beeasily computed by sorting the datain ascending or descending order.
Then Median is computed by the formula;

Median= Sizeof (N +1/2)"item
Example
Calculate Median fromthefollowing
15, 20, 25, 28, 16, 18, 17, 9, 11
Solution
1. Arrange the data in ascending or descending order?
2. Usetheformula, M = N+1/2th item.
The value of the item thus obtained will be median , here 5" itemismedianie. =17
B. Discrete series

Arrange the data(X) in ascending or descending order. Then find out the cumulative
frequencies. Usethefollowing formula

Median =Sizeof (N +1) /2" item
Assessment Activity

Calculate Median from thefollowing data

Variable(X) Frequencies
5 18
10 16
15 14
20 9
25 13
30 8
N= 78
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C. Continuous series

In case of continuous series, we have to locate the median class where N/2""item (not
(N+1)/2 th item) lies. Median can then be obtained asfollows;

M
g 3
Median = L+ = X I where L = lower limit of median class;
cf = cumulative frequency of the cilrass just preceding the median class; f = simple
frequency of themedian class; i = the classinterval of the median class.

Assessment Activity

Following data relates to daily wages of personsworking in afactory.

Compute the median daily wages.

Daily wages No. of workers

20 - 25 14
25 - 30 28
30-35 33
35-40 30
40 - 45 20
45 - 50 15
50 - 55 13
55 - 60 7

You should remember that Median, asameasure of central tendency, is not sensitiveto
al thevaluesin the series. It concentrates on the values of the central values of the data

Assessment Activities

Find Mean and median for all four values of theseries.
What do you observe ?

Series1  values(x) 10 13 17 2218

Series 2 values 10 13 17 2248

Series 3 Values 10 13 17 22 448

Series 4 Values 10 13 17 22 4448

Is median affected by extreme values ?
Is median a better method than mean
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Merits and demerits of Median

Merits

1

. Itisespecially useful in the case of open-end classes
2.
3.

Its value is not affected by the presence of extreme values

It is the most appropriate average in dealing with qualitative data like intelli-
gence, honesty etc.

4. Itisuseful in measuring dispersion and skewness
5. Itcanbelocated graphically
Demerits
1. It may not be representative of seriesin many casese.g. inaseries 14 15 55
62 67, median is 55 which is not atrue representative of the data.
2. Itisnot based on al the observation of the data.
3. Itisnot capable of further Mathematical operations.
4. ltisaffected by sampling fluctuations. Thus, if class-intervalsare not uniform,

the value of median becomes inappropriate.

Determination of Median graphically
Median can also calculated with the help of Cumulative frequency Curve or Ogive
Thefollowing stepswill be taken to cal cul ate median with the help of Ogive

1
2.
3.

4,

Draw aless than Ogive or more than Ogive of the series.
Calculate size of N/2 th item and locate this point in Y-axis.

From N/2th item distance, draw a straight line parallel to X — axis and let it meet
the Ogive curve and intersect it.

From the point of intersection, draw a perpendicular line to X-axis. The point
where the line meets the X-axis, gives the value of median.

Assessment Activity

Draw the cumulative frequency curve from the following data and find out the median.

Marks No. of Students
40-45
45-50
50-55
55-60
60-65
65-70
70-75
75-80
80-85

P woo NS oo s~
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Hints: In order to calculate median by cumulative frequency curve, we have draw ‘More
than Ogive’ or ‘Less than Ogive’.
Compute size of N/2th item and locate this point on Y- axis, ie. 25" item
Median = 58.5
Mode

Modeisdefined asthe value which occurs maximum number of timesinaseries. Mode
isthe most frequently observed datavalue. So it is value with highest frequency .

“ the value occurring most frequently in a series(or group) of items and around which the
items are distributed most densely is called Mode”. - Prof. Zizek

Uses of Mode

Sometimes, you may beinterested in knowing the most typical value of the seriesor the

value around which maximum concentration of itemsoccurs. For example, amanufacturer

would like to know the size of shoesthat has maximum demand, style of the shirt that is

morefrequently demanded, to estimate crop yield etc. Smilarly, in case of election results,

a political party with largest votes(i.e., maximum frequency) is considered as

representative. Here, Mode is the most appropriate measure.

Calculation of Mode

A. Individual series

Inan Individual series mode can be the value which occurs maximum number of timesin

a series.

Example 41, 42, 45, 44, 45, 48, 50, 45, 47, 50, 56

Solution : By observation, we notice that 45 occurs 3 times in the series. Thus 45 is

Mode.

When there aretwo or more val ues, having the same maximum frequency, modeis

saidto beill-defined. In such case, modeisca culated by thefollowing formula
Mode =3 Median -2 Mean

B. Discrete series

Indiscreteseries, vauewith the highest frequency istaken asmode
Example Find modefrom thefollowing;

X f
10 28
20 73
30 115
40 205
45 110
50 88
55 37

Solution : We observe that maximum frequency is 205. Hence, modeis 40.

>
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Grouping Table Method

In some cases, it is possible that the value having the highest frequency may not be the
mode. An error of judgment is possible where the difference between the maximum
frequency and the frequency preceding it or succeeding it isvery small. In such acase,
we use another method and that is known as Grouping Method.

C. Continuous series

In a continuous series mode lies in the class having the highest frequency. Either by
Grouping and analysis tables or by inspection, we have to find out Model Class. Then
apply thefollowing formula

Mode = L+ -

D1+D2

xi

whereL =lower limit of themodel class; D, = The difference between the frequency
of the model class and the frequency of the pre-model class( ignoring signs) ; D, =the
difference between the frequency of the model class and the frequency of the post-

model class; i =theclassintervals of the model class.
Example
Calculate the Mode of marks obtained by 10 studentswhich is given below
Marks No.of students
0-10 3
10-20 5
20-30 7
30-40 10
40 - 50 12
50 - 60 15
60-70 12
70-80 6
80-90 2
90- 100 8
Solution

Highest frequency is 15; therefore model class = 50 — 60.

- 3
Mode = L+ xXi =50+t % 10=50+5=55

D1+D2
Assessment Activity

A readymade garments unit, making shirts for males only, wants to know the
most popular size of shirt. Which average will be most appropriate for it?
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Location of Mode Graphically
Mode can be located graphically with the help of histogram.
Steps: 1. Draw a histogram of the given data
2. Draw two linesdiagonally intheinside of the model class bar, starting from each

corner of the bar to the upper corner of the adjacent bar

3. Then draw a perpendicular line from the point of intersection to the X-axis,
which gives usthe model value.

Merits and Demerits of Mode

Merits
1. Modeisthemost representative value of the distribution
2. It is not affected by the extreme values
3. It can also be determined graphically
4. 1t can be used to describe the qualitative aspects
Demerits
1. Modeis not based on all observations
2. In the case of bi-model series mode cannot be determined
3. It cannot be manipulated mathematically
Partition Values

Median divides aseriesinto two equal parts. Similarly, we can locate the values which
dividethe seriesinto four, ten, hundred parts. Quartiles, Decilesand percentilesare such
measures. |t should be noted that quartiles, deciles etc are not averages but measures of
dispersion.

Quartiles

Quartiles divided a series into four equal parts. Thus, for any distribution, there are 3
quartiles denoted as Q,, Q, and Q..

Q, isknown asfirst or lower quartile which dividesthe distribution in such away that one-
fourth of total observationsfall below it and three-fourth are aboveit.

Q, isknown as median or middle quartiles. It isalso called second quartiles.

Q,isknown asupper quartilesor third quartiles. It dividesthedistributionin suchaway
that three-fourth of total observation fall below it and one-fourth aboveit.

The methods of |ocating quartilesisthe same as discussed for median. Intheindividual
and discrete series, Q, is found by determining the size of (N+1)/4" items and Q, is

found by determining the size of 3(N+1)/4" item.
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For continuous series, wefirst locate the classesin which the quartileslie by thefollowing
formula
Q, =N/4"itemand Q,=3N/4"item. After finding thesize of theitem of Q, and Q,
‘apply thefollowing forn[]'_ulato determine theval ue [Qf Q, andQ,

Q- L+TEEEXi and Qg:L+¥Xi
Where L =thelower limit of the quartile class; f = frequency of the classin which the
quartilelies
I = the width of the quartile class intervals ; cf = cumulative frequency of the classin
which quartilelies.

Deciles

It divides the distribution into ten equal parts. For any series there can be nine deciles
ie. D, to D, . The value of the 5" deciles (D,) is same as Q, or the Median.
Inindividual and discrete seriesthe value of decilesisthe size of N+1/10" item.

eg. D,=4N+1/10"item, D .=6N+1/10" item.

But in continuous or class interval series, the value of the deciles is the size of N/10™
item. e.g., D, = 4N/10" item,D ;= 6N/10" item and then cal cul ate the val ue of the deciles
with thefollowing formulae;

N
——f

— . 10 =, —_ 1) = . —_ 1
D=L+ 7 xi; or D,=L+ P xi;or D,=L+

N =N
T o G T

®i

WhereL =lower limit of the classin which the decileslie.; cf = cumulative frequency of
the class preceding the classin which decileslie; f = the frequency of the classin which
thedecileslie; i = width of the classin which decileslie.

Percentiles

Percentile divides the series into hundred equal parts. For any series, there can be 99
percentiles P, to Py,

Inindividual and discrete series, the value of the percentile(say P)) is the size of N+1/
100" item. e.g., the value of P_=size of the 55N+1/100" item.

For continuous series, the value of the percentileisthe size of the N/100" item. e.g., the
value of P_;= 60N/100" item and then cal cul ate the val ue of the percentile with the help

of thefollowing formulae

EER

f
— | L iDD :
Pl_ L+ ; XI or %

e

L+ '-””f xi soon...

o
I
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Where L =lower limit of the classinwhich the percentilelies.; cf = cumulative frequency
of the class preceding the classin which percentilelies; f = the frequency of theclassin
which the percentilelies; i = width of the classin which percentile lies.

Example-1

Calculate Q,, Q,, D,,D,, P,  and P, from the following marks obtained by 19 students
Marks: 18, 20, 25, 17, 9, 11, 23, 37, 38, 42, 36, 35, 8, 6, 11, 21, 20, 41, 35
Solution

First of all, arrange the marksin ascending order

Marks: 6, 8, 9, 11, 11, 17, 18, 20, 20, 21, 23, 25, 35, 35, 36, 37, 38, 41, 42.
Q,=N+l/4"item =19+1/4=5"item; value of the 5" item =11
Q,=3N+1/4"item = 3(19+1)/4" item= 15" item ; value of the 15" item = 36

D, =3N+1/10"item =3(19+1)/10 =6"item; value of the 6" item =17

D, = 7N+1/10"item =7(19+1)/10 = 14" item ; value of the 14" item = 35
P,._35N+1/100" item =35(19+1)/100 = 7" item; value of the 7" item =18

P,,= 80N+1/100" item = 80(19+1)/100 = 16" item; value of the 16" item= 37

Example 2
From the following series calculate Q, Q, D.P,,.
Variable Frequency
5 16
10 18
15 22
20 21
25 24
30 14
35 11
40 9
Solution
Variable Frequency cf
5 16 16
10 18 34
15 22 56
20 21 77
25 24 101
30 14 115
35 11 126
40 9 135
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Q, = N+1/4" item = 135+1/4" item =34" item =10

Q, = 3(N+1)/4™ item = 3(135+1)/4" item= 102th item = 102 liesin 115" item = 30
D, = 6N+1/10" item = 6(135+1)/10" item = 81.6" item liesin 101 =25

P, _47N+1/4"item = 47(135+1)/100" item = 63.92thitemliesin77 =20

Assessment Activity

Calculate Median, quartile one, 3 deciles and 53 percentile from the following.

Marks No. of students
0-10 16
10-20 14
20-30 23
30-40 17
40-50 7
50-60 3

Hints: Median= valueof N/2thitem = 80/2thitem =40 whichliesin 53 item,
therefore median class is 20 — 30

Then apply foll ovp\{/i na formulae
(——cf) . )

Median=L—i—“f xi = 2042 x 10 =20+4435=24.35

=

3 Decilesor D, =value of 3N/10" item = 3x80/10" item = 24 which liesin cf 30,

therefore 3 quartile classis 10 -20

Then apply following formulae
N LENED =

LB
(——cf) |

D,=L+=—x1 = 10+-—=— x10 =10+571=1571

53 Percentiles or P, = value of 53N/100" item = 53x80/100 =42.4" item which lies

in cf 53, therefore 53" percentile class is 20 —30 . Then apply following formulae

Sel :
=5 Issxsn_gl}}

P oop+me T - oopp-=e T 40 =20+5.40 = 25.40

53 F 23

Relationship between Mean, Median and Mode

Mean, Median and Mode have their distinct role and they cannot be substituted for one
another. Arithmetic mean is the most commonly used average. It is suitable when one
wantsgive equal importanceto the values of aseries. Itisbased onall the observations,
but unduly affected by the presence of extremeitems. It hel psto comparetwo different
distributions rel ating to the same variable e.g., compare per capitaincome of Indiaand
Chinafor the evaluation of level of economic development in two countries.
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Median is suitable where the objective is to determine an average that would indicate
its position among other valuesin the series. It helps to avoid the effect of the extreme
items.

Modeisthe best suitable to determine the most frequently occurringitemin aseries. It
isgenerally used to describe the qualitative data.
Thus, it isimportant to select an appropriate average depending upon the purpose of

analysisand the nature of the distribution.
Comparisons of Mean, Median and Mode

Basisfor comparison Mean Median Mode
Definition Rigid Rigid Not Rigid
Calculation Easy Easy Easy
Based on all ohservations Yes No No
Cagpable of Mathematicd
treatment Yes No No
Affected by extreme
values Yes No No
Computed graphically No Yes Yes

Assessment Activity

Which average would be suitable in the following cases?
a. Average wagesin an industrial unit
b. Average size of Shoes for adults
c. Average intelligence of studentsin aclass

d. Average production in afactory per shift

TE Questions

1. Themost suitable average for qualitative measurement is
a arithmetic mean b. median c. mode d. above dl
2. Which average is affected most by the presence of extreme values ?
a. mode b. median c. Arithmetic mean d. none of the above
3. Thesum of deviations of items from the arithmetic mean isalways
a +1 b. -1 c.0

4. completethe series

d. none of the above
a. Quartile — The value which divide a series into four equal parts
b. Deciles —
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5. If thearithmetic mean of the data given below is28. Find the missingitem
21, 25, 26, 30, 24, 27,31, ?, 29, 34
6. Match thefollowing

Average n —— The sum of the values of all items divided by number of items
Mode —— Divide the series 100 equal parts

Percentile —— Value which occurs most frequently

Median —— Single value that represents whole data

Mean —— Positional Average

7. What is meant by Measure of central tendency?
8. How can we determine Mode when the value of Mean and Median are given?

9. Compute mean, median and mode from the following data

Income | 70-80 | 80-90[ 90— 100 100- 110 [ 110— 120 [ 120—130 | 130—140
No.of 1 95h | 140 | 115 % 70 60 40
families

Extended Activity

Collect the datawith help of aschedulefrom 10 familiesin your locality and find
averageincome, expenditure and savings of each family.
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Unit VII
Measures of Dispersion

7.1. Meaning and Significance of Measures of Dispersion.

7.2. Properties of agood measure of Dispersion.

7.3. Methodsof studying Dispersion.

7.4. Absolute and Relative Measures of Dispersion.

7.5. Range- Individual Observation, Discrete Series, Continuous Series.

7.6. Coefficient of Range.

7.7. Quartile Deviation - Individual Observation, Discrete Series, Continuous Series.
7.8. Coefficient of Quartile Deviation

7.9. Mean Deviation - Individual Observation, Discrete Series, Continuous Series.
7.10.Co efficient of Mean Deviation

7.11. Standard Deviation - Individual Observation, Discrete Series, Continuous Series.

7.12. Co efficient of Standard Deviation/Variance

Introduction

Averages are the representatives of a given data. However the individual valuesin the
series may vary too much from the average. In such case, we cannot say that the average
calculated istruly representing the whol e series. It necessitatesthe study of variationsto
know thereliability of the average. The averages of two series may be same but reliability
may be different. This chapter enables students to measure the variation of values from
average, compare the averages of two or more series of data and identify the most
consistent series.

Learning Outcomes

The learner;

« ldentifies the Meaning and Sgnificance of Measures of Dispersion.

e Lists out various Methods of studying Dispersion.

* Recognises the use of Absolute and Relative Measures of Dispersion.
e Calculates Range

e Interprets the result by using Coefficient of Range.

» Calculates Quartile Deviation

e |dentifies the use of Quartile Deviation

e Interprets the result by using Co efficient of Quartile Deviation

e Calculates Mean Deviation
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* Interprets the result by using Co efficient of Mean Deviation
» Identifies the limitations of range, quartile deviation and mean deviation.
* ldentifies the concept Sandard Deviation.
e Solves problems of Sandard Deviation.
* Recognizes the use of Sandard Deviation
* Interprets the result by using Co efficient of Sandard Deviation
» Lists out the Qualities of a good measure of Dispersion.
Meaning and Significance of Measures of Dispersion

Marks secured by six students from three commerce batches are given:

Batch Marks
A 51 52 50 48 49
B 30 35 50 65 70
C 0 15 45 95 95

Observe the data given above;

What is the average mark? Does similar average mean similar nature of data? What
about the variation in marks among students of batch A and C?

Average condensesinformeation into asinglevalue. However, average aloneis not sufficient
to describe the distribution completely. To ensure the reliability and consistency of the
average, we have to see how each individual values are scattered (varied) from the
average value. An average has little significance unless the degree of variation in the
distribution is known. Dispersion measures the degree of variation in a distribution. If
variationissmall, an average becomes meaningful and useful, andif thevariationislarge
the average has only limited significance. Therefore, an average is meaningful, when
viewed with the help of dispersion.

Assessment Activity

M arks secured by students from three commerce batches of aVHSE school dong
withtheaverage marks.

Batch Marks A. M
A 51 52 50 48 49 50
B 30 35 50 65 70 50
C 0 15 45 95 95 50

Examinethetable and observethevariationsof marksin each batch from theaverage.
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Properties of a good measure of dispersion

a) Easyto calculate and simple to understand

b) Rigidly defined: For the samedata, all the methods should produce the sameresult.
c) Based on all theitems so as to be more representative.

d) Amenableto further algebraic treatment.

e) Samplingstability.

f)  Not unduly affected by the extreme items.

Methods of studying dispersion
» Range
% QuartileDeviation
< Mean Deviationand
< Standard Deviation
Absolute and Relative Measures of dispersion

When the dispersion is measured and expressed in terms of the original data, itiscalled
an absol ute dispersion. For example, average weight of 10 peopleis50 kgwith adeviation
of .5 kg. Here the dispersion is expressed in the unit in which the data are expressed, in
our example it is ‘kg’. Absolute measures of dispersion cannot be used for comparison
purposesif expressed in different units.

In order to make the comparison of the dispersion of two more distributions meaningful ,
they should be brought to some common base. For this, the absolute measure of dispersion
hasto be expressed asaratio or percentage of the average, which called rel ative measure
ie, co-efficient of dispersion.

Assessment Activity

Examinethefollowing dataand Find the average of each data. Write down the difference
between each value of the data and the average. Discuss the possibility of differences
you have seen into a single measure. Also see whether comparison possible between
these dataif one dataisin cmsand onedataisinkgs. Isit useful to get asingle value
which facilitates comparison also?

Height (in cms): 150 | 165 | 170 | 180 | 160
Weight (in kgs): 50 60 65 75 70
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Range - Individual Observation, Discrete Series, Continuous Series

Range isthe difference between the highest and the lowest valuein aseries. Itissimple
to calculate and easy to understand but it isnot based on all the observations. Itissuitable
for asmall group with lessvariation.

Range=L-S
Assessment Activity

Sudy the following data;

1. Themarket price of share, Kitex recorded at regular interval on a particular day.
456 458 475 472 468 486 467

2. Temperature recorded for aday at Munnar in April 2016.
11 1412108119

3. Theprice of Orange chargedin 100 shopsin adistrict;

Price No. of Shops
45 6
50 54
55 35
60 5
4. Themonthly salary paid to 1000 employeesin afactory.
Salary No. of employees
5000 - 10000 180
10000 - 15000 220
15000 - 20000 300
20000-25000 160
25000 - 30000 140

Write down the lowest and highest value in each data and record the difference.
7.6. Coefficient of Range
L-S

Coefficient of Range = 1+s

Assessment Activity

Study thefollowing data;

1. Themarket price of share, Kitex recorded at regular interval on aparticular day
458 475 472 468 486 467

The market price of share, Hindalco recorded at regular interval on a particular day

78 67 75 63 80 74
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2. Temperature recorded for aday at Munnar in April 2016
11 12 9 8 10 9
Temperature recorded for aday at Palghat in April 2016
40 39 33 41 37 36
3. Thepriceof Orange charged in 100 shopsin Kannur district;

Price No. of Shops
45 6
a7 54
50 35
52 5
The price of Orange charged in 100 shopsin Pathanamthittadistrict;
Price No. of Shops
50 6
52 54
54 35
57 5
4. Themonthly salary paid to 1000 employeesin a Cashew factory.
Salary No. of employees
5000 - 10000 180
10000 - 15000 220
15000 - 20000 300
20000-25000 160
25000 - 30000 140
The monthly salary paid to 1000 employeesin aCoir factory.
Salary No. of employees
2000 - 4000 180
4000 - 6000 220
6000 - 8000 300
8000- 10000 160
10000 - 12000 140

Write down the lowest and highest value in each data and record the difference.
Calculate co-efficient of range
Comment on the answers.
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Quartile Deviation - Individual Observation, Discrete Series,
Continuous Series

TheRange usesonly two extremeitems. Hence, any changein thein-between observations
is not going to affect the range. Thisisthe main drawback of range. Moreoever, in many
situations, extreme items are widely separated from remaining items. In this situation,
rangewill overestimate thedispersion. Thusrangefailsto givetrue picture of dispersion.
In order to overcome these drawbacks, range of middle 50% items are computed. The
middle 50% items lie in between the two quartiles, Q1 and Q3. Soitisaso called Inter

Quartile Range.
Q3-Q1

Quartile Deviation (QD) ==

Co efficient of Quartile Deviation
Q3a—-Q1

Co efficient of Quartile Deviation =531

Assessment Activity

1. Observethefollowing data;
3 3#4 45 54 32 33 93
Write down the smallest and largest value.
Find range and Coefficient of range.
What demerit you notice in the answer.
2. Arrangethefollowing datain ascending order
3 A4 45 54 32 33 93
Find Q1
Find Q3
Find Co efficient of Quartile Deviation
Notice the difference between answers of Activity 1 and Activity 2
What made the difference?
3. Calculate Quartile Deviation and its co efficient from the following data;

Price Quantity Purchased
50 163
100 116
150 78
200 62
250 49
300 31
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4. Caculate Quartile Deviation and its co efficient from thefollowing data;

Number of Workers No of Factories
0-50 78
50- 100 9%
100- 150 A
150 - 200 2
200 - 250 79
250-300 61

One of therequisites of agood averageisthat it should be based on all the observations.
However QD depends upon only two partition values.

Mean Deviation - Individual Observation, Discrete Series,
Continuous Series

In this method, deviations of items from mean, ignoring positive and negative signs, is
averaged to get the absolute measure.

Its co efficient is calculated by dividing the Mean Deviation by the Mean.

.||

Mean Deviation (MD) = =—

N 2. ||

For Discrete and continuous series, Mean Deviation (MD) = N

Co efficient of Mean Deviation
MD

Co efficient of Mean Deviation= ———
Mean

Assessment Activity

1. Thefollowing are the number of units produced by aworker in afactory for 7 days.
54 37 45 52 45 56 47
Calculate the Arithmetic Mean.
Find difference between each value and the Arithmetic Mean.
Sum the differences.
Divide the sum of difference by the number of values.
Find the co efficient by applying the formula

2. Cdculate Mean Deviation and its co efficient from thefollowing data by the follow-
ing the steps; cal culate mean, find out the difference between mean and the values,
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multiply the difference with the frequency, take the sum of the product and apply

the formulae.
Number of Children Number of Families
0 3
1 4
2 6
3 4
4 3
3. Calculate Mean Deviation and its co efficient from the following data;

Daily Wage No of Workers

0-100 2

100 - 200 3

200 - 300 4

300 - 400 3

400 - 500 2

The disadvantages of Mean Deviation are;
* itisnot helpful infurther analys s becausefurther mathematical treatment islimited.

e Itignorestheplusand minussigns.

Standard Deviation - Individual Observation, Discrete Series, and
Continuous Series

Standard deviation (SD) isthe most commonly used measure of dispersion. Itisameasure
of spread of data about the mean. SD is the square root of arithmatic mean of squared
deviationstaken from the arithmatic mean of aseries. Itisdenoted by s (read assigma,
alower case Greek |etter).

2
For Individual Observation SD.(s ) = \/le\lid

[llustrative Example
Compute S.D. for the following data;

36 15 25 10 14
Solution

D X =36+15+25+10+14=100
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1
N
(3]

100

Arithmetic Mean = % =—
5

Totd

X 36 15 25 10 14 100

d(X-AM) 11 -10 O 15 -1l

o2 21 100 0 25 121 567
\/567

s =7 = 41134 =10.65

[N}

For Descrete and Continuous Series SD. (s ) = Lfd
N

( 3\

SD is used as a measure of dispersion when mean is used as measure of central
tendency (ie, for symmetric numerical data).

Thereason why SD isavery useful measure of dispersionisthat, if the observations
arefromanormal distribution, then;

68% of observations lie between mean + 1 SD

95% of observations lie between mean + 2 SD and

99.7% of observations lie between mean = 3 SD

The other advantage of SD isthat along with mean it can be used to detect skewness.
The disadvantage of SD is that it is an inappropriate measure of dispersion for
skewed data. For skewed numerical data, median and interquartile range are used.

& J

SD by Deviation Method
Step 1: Decide assumed mean ()
Step 2: Compute deviation (d) from assumed mean (a) d = X-a

For descrete and continuous series multiply d with frequency i.e. fd
Step 3: Square the deviations (d?)

For descrete and continuous series multiply d? with frequency i.e. fd?
Step 4: Find the sum of ‘d” ie, Y dor 2. fd
Step 5: Find the sum of ‘d?’ i.e. S g or ¥ fd”

Step 6: Apply the formulae and find SD.

SD.(s) =(23-(X!]  (forindividual series)
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SD. (s) = @{%} (for descrete and continuous series)
SD by Step Deviation Method

Step 1: Decide assumed mean (&)

Step 2: Compute deviation (d) from assumed mean (a) d = X-a
Step 3: Divide d by a common factor ‘¢’ i.e. d’ = <

For descrete and continuous series multiply d” with frequency i.e. fd’
Step 4: Square the deviations (d’?)

For descrete and continuous series multiply d’2 with frequency i.e. fd’2
Step 5: Find the sum of “d”ie, ¢ or 3 fd

Step 6: Find the sum of ‘d’# i.e. Y ¢° or ¥ fd”

Step 7: Apply the formulae and find SD.

SD.(s) = @[%]c (for individual series)

SD.(s) = Z’Id'z[fs]zxc (for descrete and continuous series)

Co efficient of Standard Deviation

SD.

= X 100
C.V. AM

Variance and Standard Deviation

Variance is the average of the sguared differences from the mean. Variance measures
how far a set of numbers are spread out. Standard Deviation is the square root of the
variance.

Variance=s 2

S = 4variance




B VANAGEMENT

Assessment Activity

1

w

Compare the procedures under Deviation Method and Step Deviation Method and
find the difference.

Calculate C.V.
AM.=25
S.D. =10.65

Compute S.D. and C.V. of marks scored by 10 candidates given below;

54 61 o4 69 58 56 49 57 55 S0

Thefollowing are the share prices of two companies, Adani Ports and Asian Paints
for the last 7 days. Calculate standard deviation and its co efficient and comment
which company’s share is more consistent.

AmbujaCement 235 217 258 277 218 238 285

Asian Paints 1381 1414 1515 1400 1350 1425 1325
Calculate the standard deviation and co efficient of variation for the frequency
distribution of marks of 100 candidates given below;

Marks 020 20-40 4060 60-80 80-100

Why square the differences?

If we just added up the differences from the mean ... the negatives would cancel the positives:

g 4 4+4-4-4
| -°
= = 1 4
So that won't work. How about we use absolute values?
i T 2 |4l + 4]+ |-4]| + |-4]| 4+4+4+4
| ] . -,
e i
That looks good (and is the Mean Deviation), but what about this case:
-7
|71+ 111+ [-6] +|-2] 7+1+6+2
+1
! = =4
o 4 4

{3

Oh Nol! It also gives a value of 4, Even though the differences are more spread out!
So let us try squaring each difference (and taking the square root at the end):
i~ S2i 42+ 42+ 4%+ 42 64
v =V =4
[ | 4 “

77412+ 62422 90
v =V =4.74..
e 4 4

That is nice! The Standard Deviation is bigger when the differences are more spread out ... just
what we want!

And it iseasier to use algebra on squares and square roots than absol ute val ues, which makes the
standard deviation easy to use in other areas of mathematics.

(Source: www.mathsi sfun.com)
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Merits of S.D

Based on all observations
Capable for further mathematical treatment
It does not ignore algebraic signs

It is not much affected by sampleing fluctuations

TE Questions

1

© ® N O

12.
13.
14.
15.

Which one of thefollowingisarelative measure of dispersion?

a. Range b. Inter-quartile Range c. Co-efficient of Range d. Standard
Deviation.

If mean is 25 and Standard Deviationis 5, then Co efficient of Variationis;

100 % b 25% c.20% d. non of these
If Varianceis 64, what is Standard Deviation?
a. 4096 b.8 c. 128 d. 32

Which of thefollowing isawrong statement?
a. Rangeisthe difference between the highest and lowest value.
b. Rangeis an absolute measure of dispersion.
c. Range is a suitable measure for further algebraic treatment.
d. Rangeissuitablefor small groupswith less variation.
The squared deviations of the mean divided by the number of observationiscalled;
a Variance b. Standard Deviation
c. Co-efficient of Standard Deviation d. either aor b.
What isthe significance of measuring dispersion?
What are the properties of a good measure of dispersion?
What isthe draw back of absolute measure of dispersion?
Why isrelative measure of dispersion used?
Which arethe different methods of measuring dispersion?
When is arange used?
What isthe formulafor co efficient of range?
What is the demerit of range?
What do you mean by inter quartile range? Why isit so called?
Why isquartile deviation used?




16.
17.
18.
19.
20.
21.
22.

23.

24,

25.

26.
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What isthelimitation of quartile deviation?
What isthe formulafor mean deviation?
Which are the steps for the cal culation of mean deviation?
Whet istheformulafor standard deviation?
What is the advantage of standard deviation over mean deviation?
What is the best measure of deviation? Why?
Calculate Range and its co efficient for the following data;
3 1 5 4 6 2
Calculate Inter Quartile Range and its co efficient for the following data;
4 3 5 8 3 6 7 6 8 1
Calculate Mean Deviation and its co efficient for the following data;
3,6,6,7,8,11, 15,16
Calculate Standard Deviation and its co efficient for the following data;
FootSize 1-3 35 5-7 7-9
Number of Students 40 30 20 10

By using the measure of Standard Deviation and its co efficient, find out which of
the following share show more consistent performance?

SouthIndianBank 20 2026 19 18 24 22
Federal Bank 58 6578 90 55 45 54

Extended Activity

Collect marks obtained by all studentsinyour classin first year VHSE examination and
analyse the data with the help of dispersion measures and comment on its findings.
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Unit VIII
Correlation

8.1. Meaning of Correlation
8.2. Typesof Correlation
» Simple, Partial and Multiple
» Positive and Negative
e Perfect and Imperfect
» Linear and Non linear
8.3. Methods of studying correlation

» Scatter Diagram method
» Pearson’s Co-efficient of Correlation
8.3.3.Spearman’s Rank Correlation

Introduction

Measures of Central tendency and Dispersion are dealt with asingle variable. In many
cases, there exists some sort of relationship among variables and is required to measure
the degree and extent of such relationship numerically. Correlation isatool in statistics
whichisused to measure therelationship among the variales. Correlation analysishelps
in several decision making areas of management. For example, price of aproduct andits
competitive products, amount spend on advertisement and sales generated, training
programme given to workers and their efficiency, etc. This unit gives an idea about the
concepts of correlation, types of correlation and techni ques of measuring correlation.

Learning Outcomes

The learner;

» ldentifies the nature of relationship between variables.
* Recognises the concept of correlation

» Distinguishes different types of Correlation

* Recognises the idea of drawing scatter diagram

» ldentifies the type of correlation from a scatter diagram
* Classifies the types of correlation

» Recognises the concepts of correlation coefficient

» ldentifies properties of correlation coefficient
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» Distinguishes direct and short cut methods

e Computes correlation coefficient under two methods

* Recognises the concepts of rank correlation

* ldentifies the circumstances in which rank correlation is preferred

« Didtinguishes different situations for calculating rank correlation coefficient
» Computes rank correlation coefficient under three situations

Meaning of Correlation
Consider thefollowing variables;
height, weight, intelligence

Which among them is related/ not related ? Do height and weight move in the same
direction/ opposite directionWhat isthe degree of relationship?

In practical context, very often, we have to study the relationship between two or more
variables.

For example, between rainfall and agricultural production, income and expenditure of a
family, number of workersand time taken to compl ete aj ob, training given and performance
of employees, price of product and its demand etc.

The term “correlation” means relationship between two or more variables. The two or
more variables are said to be correlated if changesin one variable inducesin changesin
other variables. Asadtatistical tool, correlation helpsto measure the degree and direction
of relationship between variable quantitatively in a single value called ‘correlation
coefficient’. The value of correlation co-efficient will always be between +1 and -1.
Correlation studiesand measuresthe direction and intensity of relationship among variables.
Correlation measures covariation, not causation (cause and effect relationship).

Types of correlation
Correlation may be classified into thefollowing categories.
1. Simple, Multiple and Partial correlation

Depending upon the number of variable to be correlated, correlation is classified into
simple, multiple and partial on the basis of number of variables correlated in astudy.

Therelationship between two variables are called simple correl ation.
Hence the study considers only two variables. Eg. Income and savings of anindividual.

If one variable is related to a number of other variables the correlation is said to be
multiple. Eg. relationship between the demand of aproduct and other demand determinants.
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If onevariableisrelated to anumber of other variables and we study only therelationship
between that variable and any one of the other variables the correlation is said to be
partial. For example, in a study of demand of a products and demand determinants, we
study only the rel ationship between demand and price by keeping other variables constant.

2. Positive and Negative correlation
On the basis of direction, correlation may be positive or negative.

If changes (increase or decrease) in one variableleads to changes in another variablein
the same direction, the correlation is said to be positive. Eg: price of a product and its

supply.

The correlation is negative when the variables move in opposite direction.

Eg. Awareness campaign and use of tobacco products.

3. Perfect and Imperfect correlation

On the basis of rate of change in the variables, correlation may be perfect or imperfect.

If changesin one variable result in changesin another variable at the same rate on either
direction (increase or decrease) the correlation is said to be perfect.

Eg: one variable “x’ increases or decreases by 10 point. Then the other variable ‘y’
increases or decreases by 10 point.

If changes in one variable results in changes in another variables at different rates on
either directionsthe correlation is said to be imperfect.

Eg: one variable “x’ decreases by 10 points, then the other variable ‘y’ increases or
decreases by 15 Or 20 points but not 10 points.

4. Linear and Non Linear correlation

On the basis of shape of the datawhen plotted on agraph correlation may be linear and
non linear. If the points corresponding to the ordered pairs formed, by taking the
corresponding values of the correl ated variables cluster around aline, then the correlation
between thetwo variableissaid to belinear. If the point clustersaround a curve, then the
correlation between two variablesis said to be non linear or curvi - linear.

Methods of measuring correlation

1 Diagrammatic M ethod
2. Mathematical Method
1. Diagrammatic Method
Diagrammatic Method isal so called scatter diagram method. It isone of the simplest

methods to study the simple correlation. Hence we need to plot the pair values of
two variables on a graph paper by taking the first variable on *X’axis and second
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variable on “Y’axis. The scattering of the points on the paper will give you a diagram
and the pattern of scattering tells you the nature of relationship exists there.

Eg (a) If the pointsare concentrated on alinefromlower |eft to upper right there exists
a Perfect positive correlation.

b) When the pointsare concentrated on alinefrom upper |eft to lower right, there
exists a perfect negative correlation.

(c) If the points plotted moves from lower left to upper right not on asingle line,
thereexists positive correlation

(d) If the points plotted moves from upper |eft to lower right not in onasingleline,
there exists negative correlation.

(e) If the points plotted widely scattered over the diagram there exists no correlation

Assessment Activity

Thepriceof shares of acompany on BSE and NSE in 10 different days randomly collected
over aperiod of last three years are given below. Draw a scatter diagram and comment
on the nature of correlation.

Days 1 2 3 4 5 6 9 10
BSE 65 0 52 44 95 80 15
NSE 62 71 58 58 64 40 42 66 67 55
2. Mathematical method:

@ Karl Pearson’s Method

(b) Rank Correlation

Karl Pearson’s Coefficient of Correlation (Pearsonian coefficient of correlation)

&
&\l
8300

Pearsonian coefficient of correlation isthe most widely used method of measuring simple
correlation. It gives aprecise numerical value of the degree of linear rel ationship between
two variables X and Y and is denoted by ‘r’. The value of ‘r’ always is between +1 and
-1. The value of ‘r’ can be interpreted as follows;

r=1 : Perfect positive correlation

r = between 1 and O : Imperfect positive correlation
r=0 - No correlation

r = between 0 and-1: Imperfect negative correlation

r=-1: Perfect negative correlation
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Karl Pearson’s co-efficient of correlation can be calculated by using
(a)Direct Method (deviations from Actual Mean
(b) Short —cut method (deviations from Assumed Mean)

(a) Direct Method (Deviations from Actual Mean)

Under this method, co-efficient of correlation between any two variablesis measured on
the basis of the deviations of the items obtained from their respective actual arithmetic
mean.

z
Under this method, r =] z

Seps
1. Find out the arithmetic average of both the variable
2.Takethe deviation of X seriesfrom the mean of X and denote the deviation by x
3. Square these deviations and obtain thetotal i.e., ¥ x-
4, Take the deviations of Y series from the mean of the series and denote these by .
5. Square these deviations and obtain the total i.e, ., Yyl
6. Multiply thedeviationsof X and Y seriesand obtain thetotal , ie, Xxy
7.Substitute the values of Txy, ¥xZ, Ty inthe above formula

Assessment Activity

1. Calculate Karl Pearson’s coefficient Corelation from the following data
X 12 9 8 10 11 13 7
Y 14 86 9 11 12 3

(Hint: + 0.95)

2. Calculate the co-efficient of correlation between birth rate and death rate from the
datagiven below

Year Birth rate Death rate

1931 24 15

1941 26 20

1951 32 2

1961 33 24

1971 35 27

1981 30 24




B VANAGEMENT
b. Short -cut Method (Deviations from Assumed Mean)

Under this method deviations from Assumed mean are taken for the computation of

correlation coefficient. (> x> dy)

> dxdy e

r= \/zdxz—(zl\?()z\/zdyz—(zi\lmz

Seps
1 dx = (X =A) ; Ais the assumed mean of X series
2. dy = (Y -A); Ais the assumed mean of Y series
3. Y.dx =sumof thedeviations of X series from the assumed mean
4. Y'dy =sumof thedeviationsof Y seriesfrom the assumed mean
5. Y dxdy = sum of the product of the deviations of X and Y seriesfrom
their assumed means
6. Zolx2 = sum of the sguares of deviations of X series from the assumed mean

7. Y dy* = sum of the squares of deviations of y series from the assumed mean
8. N = Number of pairs of observation
Example

Calculate Karl Pearson’s co-efficient correlation between the values of X and Y given
below;

X 78 8 9% 69 59 79 68 61
Y 125 137 156 112 107 136 123 108

Solution
A =69 A =137

X dx(X-69) dx? Y  dy(Y-137) dy?  dxdy
78 +9 81 125 -12 144  -108
89 +20 400 137 0 0 0
97 +28 784 156 +19 361 532
69 0 0 12 -25 625 0
59 -10 100 107 -30 900 300
79 +10 100 136 -1 1 - 10
68 -1 1 123 -14 196 +14
61 -8 64 108 -29 841 +232
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N=8)> dx=+48 > dx’ =1530 » dy=-92 3 dy’=3068 > dxdy=960

S gy - (2 dxsz dy )

r= 2 2 =0.95
\/dez_(szx) \/Zdyz_(szy)

Thereis high degree of positive correlation between X and'Y

Assessment Activity

Calculatethe coefficient of correlation that exist between price and quantity and comment
onit.

Price Quantity
10 5
10 6
11 4
12 3
12 3

Rank Correlation

Rank correlation method was developed by the British psychologist C. E. Spearman. It
Is used when the variables cannot be measured in quantitative terms as in case of
intelligence, leadership quality, degree of honest, sense of cooperation etc. In such cases
we can only rank individual s or objectsaccording to their quality of variables.

Under Spearman’s Rank correlation method ,co-efficient is based on the ranking of the
various values of thetwo variables. Theseranksare used for the cal cul ation of correlation.
Thiscoefficient providesameasure of linear associ ation between ranks assigned to these
variables, not their values.

The Steps for calculation of Rank Correlation

1. Determinetheranksof X (R) andY (R)

2. Tekedeviations of the ranks of X (R,) from the Ranks of Y (R,) and denote these
asD

2
3. Sguarethe deviations and add them to obtrain Z D
L 6> D’
4.  Apply formula = m

The value of Rank correlation coefficient is interpreted in the same way that of Karl
Pearson’s correlation coefficient, hence its ranges between +1 and — 1. The calculation
of rank correlation will beillustrated under three situations

1. Theranks are given.
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2. Theranks are not given. They have to be worked out from the actual values.
3. Ranks are repeated
1. When the ranks are given

Example
Five persons are assessed by two judgesin abeauty contest and ranks of them are given
below . Calculate Spearman’s rank correlation and comment on it
Judge a b c d f
A 2 4 1 5 3
B 1 3 5 2 4

Solution:

AR)] B(R) | D(Ri-Ry) D”

2 1 1 1

4 3 1 1

1 5 -4 16

5 2 3 9

3 4 -1 1
Totd 28

6y D? 6x 28

R= 1—m = 1‘@ =1-14=-04.
Thus perceptions of judge and B have very different tastes.

2. When the ranks are not given

When no ranks are given , we must assign ranks. Ranks can be assigned by taking the
highest as 1 and rank others accordingly.

Example

The marks secured by 5 students in Management and Accountancy are given below.
Calculatetherank correlation coefficient.

8 60 55 65 75
60 48 49 50 55

Marks in Management
Marks in Accountancy

Solution:

Marks Marks Ranks Ranks

in Mgt. inAcc. inMgt.(R) in Acc.(R) D D2
85 60 1 1 0 0
60 48 4 5 -1 1
55 49 5 4 +1 1
65 50 3 3 0 0
75 55 2 2 0 0

>Dp* = 2
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R=, 6D =1- 652 = 1-01=09
—m 5‘5 —15
3. When the ranks are repeated

When two or moreitems have equal values, we should rank them progressively and give
eachitemanaveragerank , e.g., if thetwo values areranked equal at fifth place, they are
each givenarank 5+6/2=5.5. Theformula of Rank correlation coefficient when the
ranks are repeated is as follows;

G(ZD2+112(H13—M)+112(@3—Q)+ ..... )

R=1_
! N(NZ-1)

Example

TheValuesof X andY are given below. Compute Coefficient of correlation.
X 25 45 35 40 15 19 35 42
Y 55 80 30 35 40 42 36 48

Solution:
X Y R R D D
% 5 6 2 4 16
4 8 1 1 0 0
B 0 45 8  -35 1225
© B 3 7 -4 16
5 4 8 5 3 9
9 42 7 4 3 9
BB 3B 45 6  -15 225
2 48 2 3 -1 1
» 65.5
R 1 6(65-5+ E(Z - 2)) _, 8(655+05) , 36
gl 1) 504 504

Thusthere is positive rank correlation between X and Y , i.e both X and Y movein the
samedirection.
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Assessment Activity

Identify the circumstancesinwhich rank correlation coefficientispreferred to
smplecorrel ation coefficient? Discuss

TE Questions

1

Therange of simple correlation coefficient is
a. Otoinfinity b. minus oneto plusone
c. minusinfinity toinfinity d.Oto plusone

If sum of the product of deviations of X and Y seriesfrom their meansis zero, the
coefficient of correlation shall be

a. +1 b. 0 c. -1 d. None of these
List some variables where accurate measurement is difficult.
a. Positive correlation - Variables are varying in the same direction
b. Negative correlation P
c. Linear correlation T
Calculate the correlation coefficient between the heights of fathers (X)
and their sons (Y)

X(ininches) : 65 66 57 67 68 69 70 72

Y (in inches) . 67 5665 68 72 72 69 71

Extended activities

1

Collect the market price of ashare of SBT during the last 10 days and compare the
same with SENSEX average of those days using correlation and interpret the re-
sult.

Select 10 families of your locality and collect their income and expenditure during
last month and make a correlation analysis.
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Unit IX
Index Number

9.1. Meaning
9.2. Types of Index Numbers
e Price Index
e Quantity Index
* Cost of Living Index
* Whole Sale Price Index
9.3. Uses and Purpose
9.4. Methods of constructing Index Numbers
e Simple Index Number
*  Weighted Index Number
- Laspeyres’ Method
- Paasche’s Method

Introduction

When you read Daily News Papers or watch T V News, you might have noticed that the
SENSEX Index was dropped down by 200 points or shoot up by 300 points and so. What
does it indicate? It is the ratio of the average change in today’s market price of group of
securities/sharesin relation to their prices at particular previous date.

Learning Outcomes

The learner;

» Explains the meaning and characteristics of index number

» Classifies and describes various types of index numbers

» Describes the uses and purpose of index numbers

* lllustrates the various methods of construction of index numbers
Meaning of Index Numbers

Index numbers are specialised averages designed to measure the changesin variables or
group of variables either over a period of time or at various places. Variables maybe
prices of specified list of commodities, volume of products in different sectors of an
industry, production of variousagricultural cropsetc. For example, the aggregate market
priceof sharesof 50 companiesis Rs.4500/- as on 29/3/2016, the aggregate market price
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of those on 28/3/2016 is Rs.4000/-Theindex number of those shareson 29/3/2016 to the
base 28/3/2016 =(4500+4000) X 100 = 112.5 points. It reveals that share price index is
increased by 12.5%, inasingle day. If theindex points exceeds 100 points, It meansthere
is an increase in the market price of shares. If it falls below 100 points, it means the
decrease in the market price of the shares.

In short , it is a statistical device for measuring relative changes in the magnitude of
variablesfrom one point of timeto another.

Definition
According to Spiegal , “An index number is a specialised measure designed to show

changesin avariable or agroup of related variables with respect to time, geographical
location or other characteristics”

Features

1. Index numbersare specialised averages used to compare only those services which
are expressed in same units

2. It measuresthe net changes in agroup of related variables

3. It measure the effect of changesin variables or related variables over a period of
time

Assessment Activity

Wages of a carpenter during the year 2006 was Rs. 300/- per day and he spent Rs. 60/
- daily for food requirements. During theyear 2016, heneed Rs. 120/- per day for food
requirements.

1. How much wages should be given to himin the year 2016 to maintain his purchasing
power capacity asthat of 2006 based on food expenditure?

2.Can you calculate it ?
Uses of index numbers
Index numbers are mainly used for the following purposes.

1. Index number helpsthe Government to formulate the suitable policiesin thefield of
Economics, Business, Social services, etc.

2. It discloses the trends and tendencies of a group of variables or related variables
over aperiod of time. ie, days/yearsmonths, etc.

3. Itisusedto determine therate of Dearness Allowance payable to employees from

4. It helpsto measure the purchasing power of money.

different sectorsfrom timeto time.
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Assessment Activity

Index numbers are used in many areas of business like Fixation of Minimum wages
of employees in different sectors. List out other practical applications of index
numbers in business.

Types of Index numbers

Following are the important types of Index numbers
1.Price Index
2.Quantity Index
3.Cost of living Index
4.Whole sale price Index
Price Index

Priceindex numbers measures and permits comparison of the prices of certain goods. It
iIsmorewidely used. It represents the changes by a single numerical measure.

It shows the price index of particular variable or variables.
It can be cal culated by using the following formula-
Po. = (XR+Y R)x100

P,.= Index number for the current year
P,=Current year price of acommodity
P,=Base year price of acommodity
> B =Sum of the prices of group of related commoditiesin current year
> R, =sum of the prices group of related commoditiesin base year
Quantity Index Number

The index numberswhich are based on quantities of commoditiesas well asvolume of
servicesrendered are called quantity index numbers. Quantity index numbers measures
the changesin the physical volume of production, construction or employment.

Cost of living Index Number (Consumer price Index Number)

Cost of living index number is also known asthe consumer priceindex (CPI), measures
the average changes in retail prices. Cost of Living index numbers are intended to
represent the average change over aperiod of timein the prices paid by ultimate consumer
for a specified quantity of goods and services. Theneed to calculateit arises because
the general index number fails to provide clear idea about the effect of changes to the
genera priceslevel onthe cost of living of different classes of people.
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For example: CPI forindustrial workersisincreasingly considered the appropriateindicator
of general inflation, which shows the most accurate impact of price rise on the cost of
living of common people.

Significance of Cost of living Index number

1. It helps to determine the purchasing power of money

2. 1t helpsto determining the real wage

3. It hel psthe employersfor wage negotiation and fixing therate of DearnessAllowance
Whole sale price index

Thewholesale priceindex number indicates the changesin the general pricelevel. Unlike
the CPI, it does not have any reference consumer category.

What does the statement “WPI” with 1993-94 as base is 189.1 in march, 2005"mean? It
means that the general price level hasrisen by 89.1 percent during this period

It reveal sthe prices changesfor all commoditiessold at aparticular place or in aparticular
year with reference to a base year. It is used as a good indicator of general economic
changes. Thewhol e sale pricetrend of commoditiesin acountry isreflected through this
index numbers  Itisone of thewidely used index numbers.

Assessment Activity
Fromthefollowing Index number identify itstype.
1.  Index number which takesinto account prices of the variables only.

2. Index numbersof variablesare commuted by taking into account of both the prices
aswell as quantity of each variables.

3. Index number takes into account relative importance of each variablesin connec-
tion with the commodities used by different peoplein different locations.

4. Index number indicates the general economic changes
Methods of construction of Index Number
There are various methods for constructing Index Numbers. They may be broadly
grouped under two heads-
A) Simple Index Number
B) Weighted Index Number
Simple Index Number
It may be again sub-divided under two heads-
1) Simple aggregate price method (aggregate method)
2) Simpleaverage pricerelative method
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Simple aggregate price method

It is the simplest method for the construction of Index number. The formula for the
computation of simple aggregate priceindex s,

P, = >R+ R)x100
Z P, = aggregate current price for all commodities.
Z P, = aggregate of base year price of al commodities

Assessment Activity

From the data given bel ow construct the aggregate price index number for the year 2015
on the base of 2005

Commaodity Price in 2005 Pricein 2015
A 20 40
B 50 60
C 40 50
D 20 30

Simple Average price relative Method

Under this method pricerelative of eachitemiscalculatedie, (current year price/Base
year price) X 100. Then these are averaged to get the index number.

Theformulais;
Z(%xlmj

Pu=—""N
P,. = Index number for the current year
p, = current year price of the commaodity
Ps = base year price of the commodity
N = Number of items of commodities averaged
Assessment Activity

From the data given bel ow construct an index number for 2015 taking 2005 as a base by
the average relatives method

Commodities Price in 2005 Pricein 2015
A 500 750
B 450 700
C 900 1050
D 1200 1500
E 250 300
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Weighted Index Number

An Index number becomes aweighted index when theitems are given weightsaccording
to their relative importance. Depending upon the methods, Price relatives, Base year
price, Base year quantity, Current year price and Current quantity are used for the
computation weighted index number.

Thefollowing are two popular methods under wieghted aggregative method to calculate
weighted index number;

1 Laspeyer’s price index method
2) Paasche’s price index method

Laspeyer’s price index method

Under thismethod base period quantities are used asweight. Formulafor the calcul ation
of Index Number under this method is,

P, = DIL LI

> Do

PO1= Index umber for the current year

P1 = Current year price of the commodity,

g0 = Base year quantity of the commodity

PO = Base year price of the commodity
Paasche’s Price index method

It uses the current period quantities as weights . A weighted aggregative price index
using current period quantities as weights is known as Paasche’s price Index method.
Theformulafor the calculation price Index under thismethod is-

P, = 2P% 100

2 Pl
PO1 = Index for the current year

P1 = Current price of the commodity,
g1 = Current year quantity of the commodity
PO= Base year price of the commodity,

g0=Base year quantity of the commodity.
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Assessment Activity

Construct index numbers of prices from the following data by applying Laspeyers’
method and paasche’s method

. Pricesin Pricesin Quartity in Quantityin
Commodities 555 2015 2005 2015
A 200 450 8 12
B 500 950 12 13
C 400 800 10 8
D 200 450 4 3
TE Questions

Choose the correct answer from the following

1. Anindex number which accountsfor the relaive importance for theitemsisknown as
(a) Weighted Index number (b) simple aggregate index number
(c) smple average relative index number

2. A consumer price index measures changes in-
(a) Retail price (b)Wholesale price (¢) producers price

3. Adjustingoriginal datainto real valuesinthe case of index number is
(a)Inflating (b) deflating (c)averaging (d)none of these

4. Theitem having the highest weight in consumer priceindex for industrial worker is
(a) food (b) Housing (c) clothing (d) others

5. Ingenerd , inflationiscalculated by using-
(a)Wholesale price index (b)consumer price index(c)producers’ index

Find the odd one and give reason

6. (a)Retail priceIndex (b) Priceof living index (c) Index of industrial production (d)
cost of livingindex

7. (a) Laspeyer’s Index number (b)Paasche’s index (c) weighted index (d) simple
aggregate price index

Short Questions
8. Index numbers are described as “barometers of economic activity”. Explain.

9. Consumer priceindices are of great importance because of various reasons. What
are they?

&7



10.

12.
13.
14.
15.

What do you mean by Wholesale Price Index number?

What is meant by Cost of Living Index number?

What are the uses of Index numbers?

Explain the features of Index numbers.

MANAGEMENT

Explain the meaning and significance of Consumer Price Index Numbers.

Construct an index number for the year 2011 taking 2010 as base.

commodities Pricein 2010 Pricein 2011
A 100 110
B 70 85
C 110 120
D 50 55

16. Compute apriceindex for thefollowing by average of pricerelative method by using

Arithmetic mean.

Commodities Price in 2005 Price in 2006
A 40 50
B 60 60
C 20 30
D 50 70
E 80 90
F 100 110

17. Calculate index number from the following data by applying Laspeyers’ method and

paasche’s method.

Base
ltens Baseyear quantity | year Current year Current year
(kg) price quantity (kg) price (rate)
(rate)
Rice 10 30 8 40
Meat 20 350 15 450
Tea 2 125 3 150

Extended activities

1

Collect prices of selected food items in one year back and in the current year.
Prepare index number by giving quantity consumed during current year asweight.

Find out the method adopted by Government of Indiafor the compilation of cost of
livingindex inIndia

&
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