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DEMAND ANALYSIS—II:
ELASTICITY OF DEMAND

Learning Objectives

After completmg thls chapter, you should be able to understand

elasticity of demand and its types

L

factors '*ffetlm(r elasticity of demand e

. measurement of eiasumty

significance of elastlclty of d_emkmd _

INTRODUCTION

In the previous chapter, you have studied the laws governing consumer behaviour, concepts of demand,
laws governing demand and changes in price and quantity demanded. There, you were concerned only
with direction of changes in prices and quantities demanded. These changes are not so far quantified.
Measuring these changes is necessary to study the changes in quantity demanded in relation to changes in
price, income or prices of substitutes/ complementaries and there by take important decision whether to
increase the price or reduce the price without suffering a loss in demand for goods and services.

This chapter explains the concept of elasticity of demand, its types, factors affecting elasticity of
demand, how to measure elasticity and make use of the concept of elasticity of demand in our day-to-day
life.

CLASTICITY OF DEMAN>

Most of the times, it is not enough to understand the increase or decrease in price and its consequential
impact of change in the quantity demanded. It is necessary to find out the cxtent of increase or decrease in
each of the variables for taking certain managerial decisions. This paves the way for the concept of
elasticity of demand.

" The term ‘elasticity’ is defined as the rate of responsiveness in the demand ofa commod:ty for a given
change in price or any other determinants of demand. In other words, it explains the extent tof change in
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factors, may be price or any other

quantity demanded because of a given change in the other determining
factor(s).

-

-

/geasurement of Elasticity

The elasticity is measured in the following ways:

(a) Perfectly elastic demand
(b) Perfectly inelastic demand
(c) Relatively elastic demand
(d) Relatively inelastic demand
(e) Unity elasticity

These are explained below.

(a) Perfectly Elastic Demand When any quantity can be sold at a given price, and when there
is no need to reduce price, the demand is said to be perfectly elastic. In such cases, even a small increase
in price will lead to complete fall in demand. This is illustrated in Fig. 3.1(a).

Figure 3.1(a) reveals that the quantity demarided increases from OQ to OQ,, from OQ, to OQ, even
though there is no change in price. Price is fixed at OP.

Price
v

7 4 Q Q, A
Quantity demanded

" Fig.3.1(a) Perfectly Elastic Demand
,(m’erfectly Inelastic Demand When a significan degree of chan
no change in the quantity demanded, then the elasticity is said to be Perfectly i
In other words, the demanffl is said to be perfectly inelastic when there
demanded even though there is a big change (increase or decrease) in price
Figure 3.1(b) reveals that there is no change in the quantity demga -
; nded :
say increase or decrease. In otl}cr. words, despite the increase ip pricet?ough there is change in price,
demanded has not fallen down. Similarly, though there jg a fall in the price PJITI OP to OP,, the quantity
demanded remains unchanged. 1om OP5 to OP,, the quantity

ge in price leads to little or
nelastic.

1S no change in the quantity



35

Demand Analysis—II: Elasticity of Demand

0 Q
Quantity demanded

Fig. 3.1(b) Perfectly Inelastic Demand

The concepts of perfectly elastic and perfectly inelastic demand do not manifest in real life.

——

(c) Relatively Elastic Demand The demand is said to be relatively elastic when the change in
#"demand is more than the change in the price. Figure 3.1(c) reveals that the quantity demanded increases
from OQ, to OQ, because of a decrease in price from OP, to OP2 The extent of increase in the quantity

demanded is greater than the extent of fall in the price. -
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Quantity demanded

Fig.3.1(c). Relatively Elastic Demand

) Relatively Inelastic Demand The demand is said to be relatively inelastic when the
change in demand is less than the change in the price. This is illustrated in Fig. 3.1(d).
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Fig, 3.1 (e) Unity Elddticfty
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Figure 3.1(e) reveals that the quantity demanded increases from OQ; to OQ, because of a decrease in
price from OP; to OP2 The extent of increase in the quann ty demanded is equal to the extent of fall in the

TiCE.
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The_f_o_llowing are the four types of elasticity of demand;
(a) Price elasticity of demand | ; ' {)(QC 4
(b) Income elasticity_of demand _ R o 8
(c) Cross elasticity of demand {\'}‘f 0 I(J,»_
(d) Advemsmg elasticity of demand _ | i - o ﬁ '. //
’ \ J

These are explained below: ;; o

Price Elasticity of Demand Elasticity of demand in general refers to price elasticity of
demand. In other words, it refers to the quantity demanded of a commodity in response to a given change
in price. Price elasticity is always negative which indicates that the customer tends to buy more with every

fall in the price. The relationship between the price and the demand is inverse.

It is measured as follows: -
Proportionate change in the quantity demanded for product X

Price elasticity of d d =
e _ Proportionate change in the price of X

The same is expressed as
_ (Q, —Q))/Q,
N sl PR e

Where Q, is the quantity demanded before price change, Q, is quantity demanded after pnce change, P,

is the price before change and P, is the price after change.
The price is said to be elastic, when the proportionate change in quantity demanded is more than the

proportionate change in price. For instance, a 5 percent fall in the price results in an increase of 20 percent
in the quantity demanded, the price is said to be elastic, which implies that the elasticity is more than one

(e>1).

Box 3 1 Concept of Pnce E]avtlcny and Impact on Revenue Summmsed

53 . Pnce elasncny'of demand What r.hjs means Impact on Pnce
ED > 1 (elastic demand) Percentage change in quantity demanded greater than percentage change in

Price Revenue increases with every fall in price
ED =1 (Unity elasticity) Percentage change in quantity demanded is equal to percentage change in Price

Revenue remains unchanged even though there is fall in the price
ED < 1 (Inelastic demand) Pcrcentage change in quantity demanded less than perccntaoe change m .

R L R
e S ke ool e L i I

_  Price Revenue decreases when pnce is lower
gm\_.ﬁ.x.w,h...\mm R A R /XS B AL, S
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' On the other hand, if the price is said t0 be inclastic then it means tha
here the demand

: AN : i the price.
 quantity demanded is less than the proportionate change It ‘ll;‘ plrim lies 2 p
resulting in a 2 percent drop in the quantity demanded of the produc . (z < .l)
is said to be price inclastic, which means the elasticity is less than 0D

Example 1 Elastic price demand (e>1):

y of demand given that

1000 units at &
tity demanded incre

Determine the price elasticit
o the quantity demanded for product M is
o the price declines to Rs. 90 and the quan

price of Rs. 100.
ases to 1500 units.

.

Solution
_(Q -Q)/Q
Edp =", PR

Let us define these variables here; _
o= 100 qa},lmigs iqgalr}t.i‘ty‘ bef ore change)

LB A5, Atity: after change)

P, = Rs. 100 (price before change)
P, = Rs: 90 (price after change)

i (1500 - 1000)/1000 _
P="(90-100/100

nge in price, there is a change in demand by 50
her words,

Since Edp is -5, it means that for a 10 percent cha
percent. Where the numerical value of elasticity is more than one, the demand is elastic. In ot
the percentage of increase in quantity demanded is more than the percentage of decrease in price.

Example 2 Inelastic price demand (e<1):
Determine the price elasticity of demand given tiat -

el thg quaqtity de_m_andéd for p_rodlict"M is 1000 units at a price of Rs. 100.
" "the price déclines to Rs. 70 and the quantity demanded increases to 1100 units.

Solution

Edp = (Qz._Ql)/Ql
(P, - P,)/P,

Let us define these variables here.
' 'Q, = 1000 units (quantity before change)
Q 1100 units (quantity after change)
P, =Rs. 100 (price before change)
P, = Rs. 70 (price after change)

|

]

_ (1100 - 1000)/1000
(70-100)/100 -~ 033
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© Price elasticity. for various' goods and services varies based on
. 'substitutes available, urgency in usé etc. For instance, where there are more
~case of brinjals of cabbage), a product may have higher price elasticity and vice versa.
low for public utility services such as transport and elcctricity used for domestic purposes

following table. :

number of factors such as number ‘_Jf o7
number of substitutes (as 1
Price elasticity is
). Observe the

Goods/services Price elasticity
Brinjals 35
Cabbage 2.8
Health insurance 1.9
Public transport 1.0
- Electricity for domestic = 05
'-'l:.p:os--:;_ et

Since Edp is—0.33, it means that for a 10 percent fall in prf
percent. Where the numerical value of elasticity is less than one, the price demand is inelastic. In other
words, the percentage of increase in quantity demanded is less than the percentage of decrease in price.

Example 3 Unity price elasticity (e=1):
Determine the price elasticity of demand given that

e the quantity demanded for product M is 1000 units at a price of Rs. 100.

e the price declines to Rs. 50 and the quantity demanded increases to 1500 units.
=l

\
A Y

Solution | .\

= (Q2 —QIJ/QI {-\a"l \ ;

Ed
P= P, —P)/P,

Let us define these variables here.
Q, = 1000 units (quantity before éhange)
Q, = 1500 units (quantity after change)
P, = Rs. 100 (price before change)

P, = Rs. 50 (price after change)
s (1500 - 1000)/1000
(50-100)/100
= 1.0

Since Edp is 1, it means that for a 50 percent fall in price, there is an increase in demand by 50 percent.
Where the numen(':al value -of clasticity is equal to one, the price demand is unity elasticity. In other words,
the percentage of increase in quantity demanded is equal to the percentage of decrease in price.
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Box 33 Si}uafieﬁ Annlysis: Pr_ice Elastmty

_ ) | , e ) ity elasticity.
In each Situation, stare Whether demand is price elastic, price ",lclas"ct?tr ltlll:ganded.
@) A 109 rise in the price of refrigerators leads to a 10% fall in qum'l );r rices.
(b) The quantity of cars demanded rises by 14% following a 5%. fallip : (;) anded.
(©) A 10% rise in the cinema ticket rate leads to a 5% fall in their qu:_mllf}’ em;jed
(d) A 3¢ change in price of petrel leads to a 0.05% change in quantity deman
() A 10% increase in the wages of construction workers

(0 A 209 increase in the deluxe interior fittings

,‘b‘){(xﬁﬂ‘g}‘;ﬁlaiﬁtiéi@“of Demand 1ncome elasticity of demand refers to the quantity de-
manded of a'c'o}"m%m-ﬁ response to a given change in income of the consumer.
Income elasticity is normally

with every increase in Income.
It is measured as follows:-

positive, which indicates that the consumer tends to buy more and more

Pro

o 2 portionate change in quantity demanded for product X
Income elasticity of demand = \ - =
Proportionate change in income

The same is expressed as

Bdi = (Q=Q)/Q,
(I, -1, ),
is the quantity.demanded before ¢
I; is income befqre-chq_l]ge_.‘ and I, is the inco
A positive inz@ine elasticity indicates that the demapg for the Product rigeg more quickly ¢,
i i {Inother S, the demand is more o S
disposable mcotﬁ '. nvother words P el_mnd IS more IeSponsive ¢ a change in income.
Example 4 Elastic income demand (e>1):
Determine the Incume'_clast_ieily '__p!‘fdehl_and given that
e the quantity demandeg forproduct M is 1000 units
e the daily income declines (o Rs, 80

Where Q, hange, Q, is Quantity depy,

anded after change
me after change,

an the rise ip

at g (lzlily

income of Rg.
and the quantity demange o

d decreases to 700 Unitg
Solution

Edi = (2-Q))Q,
(12 T I[)”[
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Let us define these variables here,

Q, = 1000 units (quantity before change)
Q, =700 units (quantity after change)
[, =Rs. 100 (daily income before change)
I, =Rs. 80 (daily income after change)

Edi = (700 - 1000)/ 1000
(80 -100)/100
=15

Ediis 1.5, which means that for a 10 percent fall in income, there is a decrease in demand by 15 percent.
Where the numerical value of clasticity is more than one, the price demand is relatively elastic. In other
words, the percentage of decrease in quantity demanded is more than the percentage of fall in income. In
times of depression, the incomes fall and consequently the demand for the goods and services also decrease.

Similarly the inelastic income demand and unity income demand can be determined.

Significance of income elasticity In determining the effects of changes in business activity, it is neces-
sary for the trader to be aware of the income elasticity of demand for given commodities. With the help of
income elasticity of demand, he can estimate the likely changes in the demand for his product as a result of
changes in the national income. Income elasticity will help us in knowing whether a commodity is a
superior good, normal good or an inferior good. If the income elasticity is positive and greater than one, it
is a superior good. The superior goods such as automobiles and refrigerators can be advertised in business
magazines for better attention from the consumers. Retail show rooms also can be located where high
income group customers find it convenient to shop. If the income elasticity is positive and less than or
equal to one, it is a pormal good. If the income elasticity is negative, it is an inferior good. Knowledge of
the nature of goods helps in allocating advertisement budget. : )

Boi 3.4 Situation Ahalysis: Income Elasticity

b e i il e L s i g e ' i i U

T AT e

F In each situation, state whether income elasticity of demand is positive or negative. Explain the reason
£4 in 'each case, Syl i s : :
o Salt
* Electricity
* Holidays in Singapore
, * Colour Television = i _
| Tubeless tyres (used in imported cars) -+ :
)6‘055 Elasticity of Demand Cross elasticity of demand refers to the quantity demanded

of a commodity in response to a change in the price of a related good, which may be substitute or
complement.

e (e e e SR e Lt o ettt —

e ERPREY S PSS SR SR 1S e R tad A LR S LA e e S Al
[

It is measured as follows:

Proportionate change in quantity demanded for product X
Proportionate change in price of product Y

Cross elasticity of demand =
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The same is expressed as

% (Qz i Q[)/Q|
Bl ot
(P,y = Py)/Py
Where Q, is the quantity demanded before change, Q; is quantity demanded after change, P,y is the
price before change and P,y is the price after change in the case of product Y.

Cross clasticity is always positive for substitutes (which means that the demand for tea goes up if fhere
is an increase in the price of coffee) and negative for complements (which means that if there is an
increase in the price of sugar, the demand for coffee tends to fall).

Example5 Inelastic cross demand (e<1):
Determine the cross elasticity of demand given that

« the quantity demanded for product M is 1000 units at a daily income of Rs. 100.
e the daily income declines to Rs. 80 and the quantity demanded decreases to 700 units.

Solution
_ (@ -Q)/Q,
P,y - Py)/Py

Let us define these variables here.

Edc

Q,; = 1000 kg (quantity of coffee demanded before change) -
Q, = 1200 kg (quantity of coffee demanded after change)

P,y = Rs. 20 (price of sugar per kg. before change)

P,y = Rs. 30 (price of sugar per kg after change)

(1200 — 1000)/1000
Eip =
P (30— 20)/20

=04

Since Edp is 0.4 it means that for a 10 percent increase in the price of sugar, there is an increase in
demand by 4 percent. Where the numerical value of elasticity is less than one, the cross demand is
relatively inelastic. In other words, the percentage increase in quantity demanded of coffee is less than the
percentage increase in price of a related good say sugar. Sugar and coffee are complements. The increase
in price of sugar has shown its impact on the demand for coffee by marginalising the percentage of
increase.

Similarly, the elastic cross demand (where e > 1) and unity cross demand (where e = 1) can be deter-
mined.

T

Box 3.5 Situation Analysié: Cll.'oss. Elastlcuy

.r.-In each situation, state whether the cross elasticity of demand is poéi(ive or iiegati.vé'{' S
« Rice and vegetables

Car and scooters

Computers and related software

Bank loans and Number of industries /' ¢
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Significance of cross elasticity of de
mate the likely effect of pricing
defining industry,

/(d)"Advertising Elasticity
advertising expenditure, In othe
on advertising and its impact o

‘nmnd Knowledge of cross elasticity of demand helps a firm to esti-
decisions of its traders dealin g in related products on sales. It also helps in

It refers to increase in the sales revenue because of change in the
rwords, there is u direct relationship between the amount of ‘ money spent
1 sales. Advertising elasticity is always positive.

3 . ‘ 3 1 | % » b 1 v 1
r\d\’cmsmg clasticity = _l_lmu_ntmn.llc change in l|llill]lll__)_/_il_ﬂll]iilldﬂll for product X
Proportionate change in advertisement costs
The same is expressed as

(Q, -Q)/Q,
(Ay = A/A,

Eda =

lu.u‘ Q, is the (]ll.l!llll_\ demanded before change, Q, is quantity demanded after change A, is the
amount spent on advertisement before change and A, is the amount spent on advertisement after change.

Box 3.6 Elasticity Cdllccf)tz How Airlines Industfy Benefits

:'-"Th'c concept-of elasticity of demand is uslcful'to every husmessmanequahtyThe':tak;—m;;rh‘l‘l:sﬁ
© industry are huge and hence this example highlights how risk is minimised by following elasticity"
concept. - , - -

Basic service remains the same, by providing some other related facilities, Airlines charges its customers
differently.

For instance, it has two classes: Business class and Economy class.

Business Class passengers are assumed to have low elasticity and hence are charged relatively higher.
Because of their tight schedule, they have a compulsion to travel at the earliest through for a higher fare.
Economy class passengers normally have high elasticity and hence are charged lower. They respond
very sharply to price increases. They may even postpone to take advantages in the fare, if any. However,

if the travel is urgent, one may even travel by Business class also. : :
It is common to find airlines offering special incentives to the frequent flyers such as spgcial'dis_coun_ts it
for early bookings, group bookings, allowing more luggage, etc, . SoaS BE

frr

i il | e

The advertising elasticity is said to be high when even a small percentage change in the advertising
expenditure results in a large percentage of change in the level of quantity demanded or sales.

Example6 Elastic advertising demand (e>1):
Determine the advertising elasticity of demand given that _
e the quantity demanded for product M is 1,00,000 units per day at a monthly advertising budget of

Rs. 10,000
e the monthly advertising budget is slashed to Rs. 5,000; the quantity demanded will fall down to

30,000 units per day.
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Solution

=] (Qz - Q[)le
T (A, -A)/IA,

Eda

Let us define these variables here.
Q; = 100000 units (quantity demanded before change)
Q, = 30,000 units (quantity demanded after change)
A; =Rs.10,000 (advertising budget before change)
A, = Rs.5,000 (advertising budget after change)

_ (Qz - Ql)/Ql
Eda.= A, —A/A,
=+14

Since Eda is + 1.4 it means that for a 10 percent decrease in the advertising budget, there is'a decrezfse
in demand by 14 percent. Where the numerical value of elasticity is more than one, the ade:rl:ism g elastic-
ity is relatively elastic. In other words, the percentage of decrease in advertising budget is less than the
percentage of decrease in the quantity demanded. .

Similarly the inelastic advettising demand (wheree < 1) and hnity elasticity of advertising (wheree = 1)
can be determined.

Significance of advertising elasticity of demand The advertisin g agencies richly depend on this concept
to provide consultancy for their clients about the advertisement budgets for a given level of sales activity.

FACTORS GOVERNING ELASTICITY OF DEMAND

Elasticity is governed by a number of factors, Change in any one of these factors is likely to affect the
elasticity of demand. The factors are:

(a) Nature of product Based on their nature, the products and services are classified into necessities, -
comforts and luxuries. Necessaries imply the absolute or basic necessities such as food, clathing, hous-
ing. Comforts refer to TV, refrigerator and so on. By luxuries, we mean sofa sets, marble flooring in a
house and such others. "The meaning and definition of these necessaries, Tuxuries and comforts change

rom person to person, time to time and place to place. For example, a scooter may be a comfort or luxury
for a student but when he does a part-time job, it may be a necessity for him.

The nature of product has a significant impact on the elasticity of demand. For instance, if there is an
increase in the price of rice, we stil] buy it because it is a necessity for us. This means that the demand is

inelastic to price. Though there is an increase in price, we tend to buy the necessaries such as petrol, diesel
and so on. In other words, the demand does not fall because of in frm—" ==
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(c) Degree of postponement  Where (e product consumption can be postponed, the product is said to
have clastic demand and where j¢ cannol be postponed, it is said to have inelastic demand. The consump-
tion of necessaries cannoy be Postponed and hence they have inelastic demand.

(d) Number of alternative uses I the number of alternative uses are more, the demand is said to.be
highly inclastic and vice versa. Take (he case of power or electricity. It is used for a number of alternative
uses such as running of machines in industries, offices, households, trains, and so on. ‘

(¢) Tastes and preferences of he consumer  Where the customer is particular about his taste ar.;d
preferences, the product is said (o be inclastic. For the customers who are particular or loyal to certain

brands such as Colgate, Tata Tea, Annapurna Atta, and so on, price increases do not matter. They tend to
buy that brand inspite of the price ¢ anges.

() Availability of close substitutes

Where there are a good number of close substitutes, the demand
v . . i L. - "—-_'._'?"—‘-j—-—-________
is said to be elastic and vice versa. For gold, there is no close and literal substitute and hence the demand

for gold is inelastic. If coffee and tea are equally good for me, if there is an increase in price of coffee; I
may tend to switch over to tea. But this may not hold good when I am particular about coffee only. I may
be prepared to pay higher price for coffee. -

(2) In case of complementaries or Joint
demand, the elasticity is comparatively low.

(h) Level of prices If the price is very expensive

goods In case of complementaries or goods having joint

demand much. Similarly, if the price is

demand. The demand of the relatively poor people is more sensitive to price changes. In order to derive

maximum satisfaction from their limited income, they try to plan their purchases in response to changes
in prices. The rich may not bother about price changes.

order to help a company financially or to make something chea

subsidies in case of goods with inelastic demand such as LPG, sugar, wheat and so on.
- - _'“—————._____________

(j) Expehtation of prices  Where people expect a fall in the price, the

demand for the product is likely to .
be inelastic.

(k) Durability of the product Where

the product is durable in case of co
the demand is elastic. In the case of peri

shable goods such as milk, the dem
() Government policy Where the government policy
demand and vice versa. Government, in the interest of

nsumer durables such ags TV,
and is inelastic.

Lnelastic demand). Also, another example could be taxes. Government can raise tax collections with a
ittle reduction in the tax rates.

nificance of Elasticity of Demand
The concept of elasticity is very useful to the producers and policy ti
to decide the extent of increase or decrease in price for g desired change in the quantity demanded for the:
Products and services Mmﬁm are its applications:
(a) to fix the prices of factors of production
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(b) to fix the prices of goods and services provided rendered
(¢) to formulate or revise government policies

(d) 1o forecast demand

(¢) to plan the level of output and price

These are explained below:

() Prices of factors of production The factors of production are land, labour, capital organisation and
technology. These have a cost. We have to pay rent, wages, interest, profits and price for these factors of
production. Now, the question is how much do we have to pay for each of these factors. The elasticity
here depends on the supply of each of the factors vis-a-vis the demand for each of them respectively. For
instance, where the labour is organised and unionised, the labour is said to be inelastic. Similarly, in a
village, demand for land may be elastic, whereas in the case of an industrial township, it is inelastic. A
higher rent has to be paid for the facilities available there.

(b) Price fixation The manufacturer can decide the amount of price that can be fixed for his product
based on the concept of elasticity. If there is no competition, in other words, in the case of a monopoly, the
manufacturer is free to fix his price as long as it does not attract the attention of the government. Where
there are close substitutes, the product is such that its consumption can be postponed, it cannot be put to
alternative uses and so on, then the price of the product cannot be fixed very high.

(c¢) Government policies

(1) Tax policies Government extensively depends on this concept to finalise its polices relating to
taxes and revenues. Where the product is such that the people cannot postpone its consumption,
the government tends to increase its price, such as petrol and diesel, cigarettes, and so on. The
finance minister uses elasticity concept to identify the various products and services where the
taxes can be levied, and where relief can be extended to bring about the desired changes in the
production, consumption, savings or investments.

(i1) Raising bank deposits If the government wants to mobilise larger deposits from the customers,
it proposes to raise the rates of fixed deposits marginally and vice versa.

(iii) Public utilities Government uses the concept of elasticity in fixing charges for the public utili-
ties such as electricity tariff, water charges, ticket fare in case of road or rail transport and so on.

(iv) Revaluation or devaluation of currencies The government has to study the impact of revalua-
tion or devaluation on the interests of the exporters and importers.

(v) Formulate government policy If the product is such that the demand is inelastic, the govern-
ment would like to exercise close control over the matters relating to its supply and demand.

(d) Forecasting demand  Income elasticity is used to forecast demand for a particular product or
service. The demand for the products can be forecast at a given income level. The trader can estimate the
quantity of goods to be sold at different income levels to realise the targeted revenue. In other words, the
impact of changing income levels on the demand of the product can be assessed with the help of income

elasticity.
(¢) Planning the levels of output and price = The knowledge of price elasticity is very useful to produc-
ers. The producercan evaluate whether a change in price will bring in adequate revenue or not. In general,
for items whose demand is elastic, it would benefit him to charge relatively low prices. On the other hand,
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if the demand for the product s a li ]
o i p Is inelastic, a liule higher pricc may be helpful to him to get huge profits

To sum up, elasticity i )
p Y 18 an equally valuable (ool for the producer, trader and policy- makers.

Point Elasticity and Arc Elasticity

A demand curve does ;

at different points on no_t have the same clasticity throughout its entire length. In general, elasticity differs

;1] erfectly elastic h)axu\rm :iunmu] curve. However, this does not hold good in the following three cases:
- pericetly inelastic and c) unity clasticity. The demand curves in cach of these cases

S 5 b
possess a single elasticity throughout its entire length. Figure 3.2 shows the changing elasticity at different
points of a demand curve.

Price

Quantity demanded

Fig.3.2  Elasticity Changing at Different Points of the Demand Curve

From Fig. 3.2, it can be seen that elasticity at Point C where the demand curve meets the quantity axis
is equal to zero, and elasticity at point D where the demand curve meets the price axis is equal to infinity.
If P, is the mid-point of DC, elasticity at P, is equal to 1. At all the points between P, and C, the el asticity
is greater than zero but less than unity and at the points between Py and D elasticity is greater than unity but
less than infinity. At point D, elasticity is equal to <. Thus the range of values of clasticity is between zero
and infinity which means:

02e<w

The elasticity computed at a single point on the demand curve for an infinitesmal change in price is
called ‘point’ elasticity. The elasticity between two separate points of demand curve is called “are’ elastic-
ity. Point elasticity is more precise than arc elasticity concept,
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- . : sulting from a ve
The point elasticity is defined as the proportionate change in quantity demanded re g _ Iy
small change in price of that commodity. It is expressed as

AQ P
i =— —=X—
PointE, AP Q
Point elasticity can be calculated with the help of Differential Calculus.
dQ . .
Ed, = %S g where Ed, is point price elasticity of demand, ap s first order derivative of demand

equation, g is the ratio of price to quantity.

Figure 3.3 shows graphically where the point elasticity, in case of a linear dc-mand curve, is ?h'e ratio of
the segments of the line to the right and to the left of the particular point. In Fig. 3.3 the elasticity c'xf the
linear demand curve at point R, is the ratio of lower segment R,D, to the upper segment R;D; that is,

R,D,
R,D,
And at point R,, the elasticity is equal to

_R;D,
- RZDI

Where the demand curve is not linear, determining point elasticity is simpler. See Fig. 3.4.
From Fig.3.4 it can be seen that at an

y point to the right of point By,
and any point to its left (Ep>1); where t

elasticity is less than unity (Ep<1),
he demand curve touches the v.

ertical axis Ep —> oo

Dy
<
o Py
o
Q
o
s Po
3
o

H Q q D,
Quantity of Qoods A

Fig.3.3  Poini Elasticity where the Den'za.nd Curve is Linear
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Ep>1 (elastic)

Price of good X

Ep<1 (inelastic)

Dy Ep=0

Fig.3.4 Point Elasticity where the Demand Curve is not Linear

And where the demand curve touches the horizontal axis E, =0. Thus the range of values of elasticity are

0< E < oo, To the right of P, the demand is said to be inelastic (i.e., 0<E »<1) and to the left of P,, the
demand is said to be elastic (i.e., 1<E <eo)

Where E;, =0, the demand is perfectly inelastic
Where E, = 1 the demand is unity elasticity
Where Ep = oo, the demand is perfectly elastic.

Arc Elasticity

Arc elasticity measures the average responsiveness to price change over a finite stretch on the demand
curve. See Fig. 3.5 where MN refers to the stretch on the demand curve D, D,, it is not clear whether Point
M or Point N should be considered to determine elasticity. It makes a difference from which point we
start. Moving from point M to N is different from N to M. It is because the percentage changes in quantity

and price is different, depending upon the price and quantity from which it is taken. The difference in the
starting point reveals the different values of elasticity coefficients.

If we move from M to N, we get
clolbaudp i w8
B =505 5) (a) =02
If we move from N to M, we get

_AQ P _ (100
EP=2p'Q [3][500] D

Now take the average of the two end values (0.5 + 0.2)/2 = 0.35
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Fig. 3.5 Arc Elasticity

Which means it is the price demand that is inelastic

The arc elasticity is defined as below:

AQ (P +P)/2  AQ (P, +P,)
AP (Q, +Q,)/2 ~ AP Q; +Q,)

Where P, and P, are prices before and after changes, Q, and Q, are quantities demanded before and
after changes respectively. AQ and AP refer to change in the quantity demanded and change in the price

respectively. To make the arc elasticity more meaningful, compute between the points on the demand
curve that are close enough.

ArcEp =

y important concept for decisjon makers i
finance minister or a monopolist. The concept of Whether it

quantity demanded in relation to changes in inc
lecisive factor to bring desired change in the qu

is a
Ps to measure the changes in the

Ome or price and analyse how price or income can be a

antity demanded.

CHAPTER SUMMARY“-—H——-
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DEMAND FORECASTING

Learning Objectives

~ After completing this chapter, you should be able to understand

* thenecd for forecasting demand
* factors affecting demand forecasting

- * demand forecasting methods

* evaluation of each of these methods

INTRODUCTION

It is necessary to measure demand accurately in terms of quantity and its value for several purposes.
Forecasting helps to assess the likely demand for products and services and to plan production accord-
ingly. Demand forecasting is helpful not only at the firm level but also at the national level. There have been
instances where the government had to spend excessively on imports just because the demand for certain
goods had not been forecast in a scientific manner.

THE NEED FOR DEMAND FORECASTING

It is customary in all advanced countries to estimate demand for goods and services in a realistic manner
S0 as to carry out the production plans. The importance of demand forecasting is paramount when either
production or demand is uncertain. Where the supply is not in accordance with the demand, it results in the
development of a black market or excessive prices. In populous countries such as India, in addition to
demand forecasting, supply management is also critical. The results of demand forecasting guide the
entrepreneurs to set up their business/industrial activities accordingly. The macro policies such as export/
import and fiscal policies can be designed based on the results of demand forecasting.

Where there is a lot of competition, the entrepreneur has to estimate the demand for hl\ products and
services so that he can plan his material inputs, such as manpower, finances, advertising and other

overheads. In India, the services of the .WEL@H of AppEuid Economic Research (NCAER) are

— et s e
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very valuable in terms of demand estimates. NCAER estimates the probable demand for both indyg
and consumer goods at the national and the regional levels. These estimates guide the entrepreneurs tg
their production.

A P \

P , (!
e
“’FACTORS GOVERNING(DEMAND FORECASTING

There are several factors which govern the forecasting percess. These are:

trial
plan

Functional Nature of Demand

Market demand for a particular product or service is not a single number but it is a function of a number of
factors. For instance, higher volumes of sales can be realised with higher levels of advertising or pronio-
tion etforts. However, there could be some minimum volume of sales even when there is no advertising on

a large scale.

Tupes of Forecasts

Based on the period under forecast, the demand forecast can be of two types: (a) short-run forecasts and
(b) long-run forecasts. Short-run forecasts cover a period of one year whereas long-run forecasts cover
any peried ranging from one year to 20 years. Short-run forecasts help to foresee the fluctuations in the
demand based on seasonal and cultural factors such as festivals and so on, and plan the schedules of
producton or supply accordingly. In other words, short-run forecasts facilitate decisions by which the
unlisation of resources can be optimised. The annual requirements of inventory can be procured at com- -
peaave prices. In the light of the short-run forecasts, the trader can formulate an appropriate pricing

policy in mne with the seasonal fluctuations. The performance of the sales force can be monitored with

necessary incentives very closely if short-run forecasts are available.

A short-range forecast of the total demand for a particular product helps to provide a basis for ordering .
raw materials, to plan and schedule production activities, to seek short-term finances, and so on,

A long-run forecast provides information for major strategic decisions that result in extension or reduc-
tion of limiting resources. A long-run forecast can be an effective basis to make an application for neces-
sary long-term finance. It provides an appropriate basis to recruit human resources with a required
specialisation. A long range forecast of regional demand for its major product line helps to provide a basis
for considering market expansion.

Forecasting Level

<" The forecasting may be at the firm level, industry level, national level or at the global level. Forecasting at
the firm level means estimating the demand for the products and services offered by a single firm. The
aggregate demand estimated for the goods and services of all the firms constitutes the industry level
forecast. The total estimate of different trade associations can also be viewed as industry level forecast.
National level forecast is for the whole economy. National level forecasts are worked out based on the
levels of income, savings of the consumers. It is essential to consider the appropriate indices of industrial
production to work out national forecasts, With globalisation and deregulation, the entrepreneurs have
started exploring the foreign markets for which the global level forecasts are utilised.

SN
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p@;’;f Orientation

: . al sales o ice-wise si iven time
period. Forecasts in terms of totg] _ r product/service-wise sales for a gi

I K ¢ .sales can b‘f viewed ag general forecust whereas product/service-wise
or reg 8 Segment-wise forecast is relerred to as specific forecast. '

Established or New Products

It 3 relatively easy tf) forecast demand for established products or products which are currently in use. If
a firm wants to deal in detergents, it can find

i i _ i Hhd access to the industry demand for the detergents and market
share 0 cach competitor. It is upto this individual new firm and its ingenuity to create its own customer
base by pulling customers of the other competitors

: X through strategy. This type of database is not readily
available in case of new products. Every product, ti

Ilit is introduced in a given market, is a new product.
Internet, WAP-enabled mobile phones and so on are relatively new products into the market at least in
some of the developing countries. Even today, there are a number of villages where there is no power
supply, and hence, facilities like TV for instance, are not available,

Technological development in certain countries is relatively advanced and this facilitates forecasting. If
the product is introduced in any part of the world, there is some basis to gauge how customers react to
such products. But, how to estimate demand for a new or innovative product? Providing sight-seeing trip
into cosmos on a commercial basis could be cited as one example for a new product or service. In this
case, the market segment would consist of only such customers who are substantially rich and passionate
for such travel. However, it is relatively very difficult to forecast demand for new products. It is because
there is paucity of information about the customer base. The firm has to spend a lot of research on its likely

clientele to know the consumption pattern. The utility of the new products, more often, could throw light
on its likely demand.

Joel Dean suggested a number of possible approaches to forecasting demand for new products. These
are outlined below:

(a) find out the demand for a related existing product and project the demand for the new product as
its outgrowth

(b) the new product in consideration can be analysed as a substitute for some existing product

(c) assess the pattern of growth of established products and estimate, on this basis, the rate of growth
and the likely level of demand for the new product over a given period.

(d) assess the demand through a sampled or total survey of consumers’ intentions over the new
product features and price -

(e) offer the product for sale in a limited market and test the results. If the results are good, offer the
‘same in wider market. Where the results are not satisfactory, fiq_d out the reasons for the poor sales
and work on the product again to ensure wider acceptance.

(f) contact the dealers to know the customers’ reactions to the new product.

It is not necessary that all the above alternatives should be tried independently. More than one alternative
can be pursued simultaneously. For instance, the product can be tried in the limited market and the
reactions of the sales force can be simultancously studied.
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,Nﬁe of Goods

. ables and services. Th
The goods are classified into producer goods, consumer goods, consumer durab e
patterns of forecasting in each of these differ.
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_Degree of Competition

- . s and services.
There may be a single trader or a few traders depending upon the nature of goods and
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Amul is the brand fame owned by Gujarat.CoOpé’rﬂtiif'e'Mi'lk'Mér'ke.ti'ﬁg i?éiiéfa_tion,'thé cQop'ekatiifé of 21 74
lakh farmers. i g ASHE :

Present product range: Ice .creams, cheese, butter, packed milk, chocolates, gulab jamun mix, yoghurt
and shrikhand.

Just Launched: Pizza, soft cone ice cream, chocolate eclairs

Ready to launch: Frozen foods, stuffed parathas, paneer pakoras, tea and coffee (both filter and instant),
matar paneer and pizzas.
Present turnover (2000-1) Rs 2,258 crore
Targeted turnover (2003 -4) Rs 4,400 crore
. (2006-7) - Rs 10,000 crore
Th

[

_/O-ther Factors

Every forecast of demand should ¢ list the assumptions made
technological, political and cultura] envir
political developments,

e new products win_cqqtributc 25 p¢F¢¢Dl"Of:'f_hé_'_"iﬁfgctcd .quﬁ]oi/er. :

. : S€ are critical f s ki
instance, if a government is factors which g

This demand pattern undergoes a drastic chano
phy and priorities of the new gov.

ernment may be togally different. g¢in the government, The philoso-
,M'aﬁ{et Demand

Market demand for a particyl. 7

i Bty p; lfldl‘ pi'Odl{(.l 15 the toty volume (hyy 1

group marked geographical arey jp 5 certain marketine s

" Tpe

Market demand is affecteq by a host of controllaby f;» Programme,
technological, political and cultyry] envi 218 Tactor; as

; : ; nvironment, as well . 4s the de -

promotion, product improvements and distribeg: <o as well ag Stici feva mOgmphlc, €Conomic,

Spect to indust i
; i ; Stry price,
/Ffmct!onal Nature of Market Demang "

bought by a defined customer

Market demand is a function of many varjap|eg

ol . OUl of whj it
explains the functional nature of market demangq, The cu;sg :;]drkctmg effort g promi
Wn Market . Inent. Figure 4.1
Orecast here '
refers to the
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market Fiernanti fU“Ct“’:‘ﬂ that rises with higher levels of industry marketing effort. In other words, a
change in industry marketing effoft will bring forth a change in the curve also. There could be a minimum
amount of sales even when there is no significant marketing expenditure by the industry.

Figure 4.1t eve.als.s that the returns increase initially for every increase in the market expenditure. But this
is not eternal. This is only up to a particular level. Beyond this level, the returns decrease. In other words,

higher marketing expenditure would not necessarily stimulate further demand. This implies gn upper limit
to market demand called the market potential or maximum possible level of demand.

Y t Market demand in the specified period

Maximum possible 3
levelotdermiand.. I . .- . Coan o ST AT mSs=mmnmaes) At a given

marketing effort

Estimated
demand

Industry marketing effort X
Fig.4.1 Market Demand as a Function of Industry Marketing Effort

The curve also reflects alternative forecasts of market demand associated with alternative levels of
industry marketing effort. What is shown in the curve is only one of the many possible levels of industry
marketing effort that will actually occur. The market demand for a given marketing effort is called the
estimated demand. It is the expected level of market demand for an expected level of industry marketing
effort in a given environment.

at Constitutes a Scientific Approach to Forecasting?

The following steps constitute a scientific approach to demand forecasting:

(a) Identify and state the objectives of forecasting clearly

(b) Select appropriate method of forecasting, in the light of (a)
‘(¢) Identify the variables affecting the demand for the given product or service
(d) Express these variables in appropriate forms

(e) Collect the relevant data to represent the variables

(f) Determine the most probable relationship between the dependent variable and independent vari-
able, using the appropriate statistical techniques.
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and interpret results in terms of market share, turnover

’ : i ast
(g) Make appropriate assumptions 0 forec - individual products, sizes and brands of each

in terms of value and volume, product g
individual products and so on.
(h) Let there be alternative forecasls 0 make the forec
\

/
METHODS OF DEMAND FORECASTlN_éS MO

in the’case of a very few products or

asting exercise more meaningful.

i i i only
Forecasting demand is not an easy exercise. It may be easy : . e
services. where the demand for the product does not change from time to time or competition is not

significant, it may be relatively easy to forecast demand fora particul.ar product or service. In a majority
of the cases, market demand in general and company demand in particular chan.ge from year to year. In
such a case, the determining factor for marketing success is only a good forecast'mg technique. The more
the demand is sensitive, the more important it is to forecast it accurately. This calls for an elaborate
forecasting process. | -

There are many methods of forecasting demand. To forecast demand, we need to build a certain base

of information. To build such an information base, we need to consider what the customers say, what the
customers do, and how the customers behaved in a given marketing situation. The different methods of

forecasting demand can be grouped under (a) survey methods and_ (b) statistical methods.
4 Sun‘e}' methods i
(a) Survey of buyer intentions
. Census?nelhod
+ Sample method

(b) -Sales force opinion method °
Statistical methods
(a) Trend projection method
* Trend line by observation
* Least square method
* Time series analysis
* Moving averages method
¢ Exponential smoothing
(b) Barometric techniques
(c) Simultaneous equations method
d) Correlation and regression methods
A. Other methods
(a) Expert opinion method
(b) Test marketing
(c) Controlled experiments
(d) Judgemental approach

1. Survey Methods

# ? .
_(a) Survey of Buyers Intentions T anticipate what buyers are

e of | : like] :
of circumstances, a most useful source of informatjop would be the buyers lhgntﬂ le under a given set
1Selves. It is bett
: er to
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draw & hs[t .("f ‘\“ potential buyers, approach each buyer to ask how much does he plans to buy of the given
produc.t ah.\ gll t‘en P O,f_“mc under particular conditions. This is the most effective method because the
buyer is the ultimate decision-maker and we are collecting the information directly from him.

The survey of buyers can be conducted either by covering the whole population” or by selecting 2
Sﬂm[?]tf group (ft .buycrs. Suppose there are 10,000 buyers for a particular product. If the company wishes
to elicit the opinion of all the buyers, this method is called census method or total enumeration method._
This method is not only time-consuming, but also costly. On the other hand, the firm can sclect a group of
buyers who can represent the whole population. This method is called the sample method; A SUrvey of
buyers based on sample basis can be completed faster with relatively lower costs. /

There are professional organisations specialised in market research on behalf of the firms who wish to
forecast the demand for their products and/or services. Normally, a questionnaire is designed to elicit the
information. The data thus collected forms the information base to design the consumer profiles. These
consumer profiles guide the firms to identify the factors that influence demand. Also they may enable the
firms to strengthen their weak areas of operation and to refocus their marketing strategy. Specialised
organistion such as the ORG-Marg, and others conduct consumer surveys on large scale and offer
necessary market intelligence. .

Surveys of this nature focus directly on the consumer requirements and their behaviour. They look
more simple and easy to be administered when compared to other statistical techniques such as trend
analysis and econometric methods such as regression analysis.

The survey method is considered more advantageous in the following situations.

(i) where the product is new on the market for which no data previously exists
(ii) when the buyers are few and they are accessible
(iii) when the cost of reaching them is not significant

(iv) when the consumers stick to their intentions
(v) when they are willing to disclose what they intend to do.

This method has certain disadvantages also. They are:
(i) Surveys may be expensive Quite often the value of information supplied by the customer is not

worth the cost of gathering it.

(ii) Sample size and timing of survey ~Sample size should be large enough to yield meaningful results

on the desired aspects of study. Also the sample should be selected in such a way that it represent
the whole population under the study. This increases the cost and also the time needed to undertake
the analysis. The forecast results can deeply be influenced by the timing of the survey. For ex-
ample, the number of residents preferring to stay in multi-storied apartments soon after the news
about an earthquake may drastically come down when compared to the normal times.

Where the surveys are conducted by a group of firms, these costs can be shared.

(iiiy Methods of sampling The survey should be based on appropriate method of sampling. T
method so selected sh?uId be capable of providing results with no bias. For instance, the surveys
conducted on the internet will have an built-in bias towards those in the higher socio-economic
groups who have access to internet. \

(iv) Inconsistent buying behaviour The buyers also may not express their intentions freely. Even the

buyers do not act upon the way they express. Most of the buyers are susceptible to the advertise-

* Population here refers to the total number of buyers for a product or service. It does not refer to the country’s population.

{
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3 . " stion of buying the prod
ment strategies and are emotional when it really comes to the que ying product or
_gp-Service.

4 . : information about the poss;
«(b) Sales Force Opinions Another source of getting fd:__“blz ‘]r;fi’:::) sell th same. .I‘.'f::‘?:rz
level of sales or demand for a given product or service is the group 0 P‘;rf 4
can control the limitations of cost and delays in contacting the customers.

. s (8]

The sales people are those who are in constant touch with the main and ]}?r%ickgluyy:zesi; 5:1:;3:111;1:
market, and hence they constitute another valid source of information about t cr it e
The sales force is capable of assessing the likely reactions of the custome: o emalieg instantaneous]{;
given the company’s marketing strategy. It is less costly as the survey can be co -

) lected, forms another valid
through telephone. fax or video-conferencing, and so on. The data, thus col , .
source of reliable information.

.* #w-~te -.. DEMAND FORECASTING
T s e > i e A8 " METHODS

Tt as

%

el e A,

Other Methods %
1. Expert Opinion Method

IR TR, - g 2. Test Marketing .

S arPa il s At 3. Controlled Experiments

12 'S_-t?hsnc.ai Meth()t.:l-s\- : 4. Judgemental Approach

Survey Metho_ds 5

a

————

Survey of Trend Projection Method
Buycr's’ - a) Trend line by Observation
Intentions e ey ' ~ b) Least Squares Method

\ i I DUERY - ©) Time Series Analysis

Survey of 0y
Sales Force =

) .~ d) Moving Averages Method
, - d)Exponential Smoothing
Census S ! : : ) i

.‘_--_h = -!- = LRIV, W " B BBy R AGh R i

3. Simultaneous Equations

» - Method
4. i
Correlation and Regression

Methods .~

Fig. 1.2 Methods of Deman poreges
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Here also, }hcm is a danger that salesmen may sometimes become biased in their views, The sales
people are paid based on their results, Where (he targets are set based on the results of the survey of the
sales force, and the p:'lymcnl is linked (o achievement of these targets, incentive is paid to those who
achieve more than their targets. To prevent the company from fixing higher targets, it is quite likely that
they understate or overstate the demand to cventually get low or high sales qumﬂnsct for them.

45908

This method is appropriate when

e sales persons are likely to be most knowledgeable sources of information
e the salesmen are cooperative

o bias' .facltl)r can be corrected by means of growth factor, Where the company finds that the sales
position is forecast lower, it may correct it by adding to it the estimated difference.

In all, the results obtained through this method are questionable in terms of reliability. Hence the advan-
J tages of speed and cost associated with this method are not really very significant.

27 Statistical Methods ?f-?‘*-f":' L s

For forecasting the demand for goods and services in the long-run, statistical and mathematical methods
are used considering the past data.

U(al) Trend Projection Methods These are generally based on analysis of past sales patterns.
These methods dispense with the need for costly market research because the necessary information is
often already available in company files interms of different time periods, that is, a time series data. There
are five main techniques of mechanical extrapolation. In extrapolation, it is assumed that existing trend will
maintain all through.

(i) Trend line by observation  This method of forecasting trend is elementary, easy and quick as it involves
_ merely the plotting the actual sales data on a chart and then estimating just by observation where the trend
i line lies. The line can be extended towards a future period and corresponding sales forecast read from the
graph.

(ii) Least Squares Method Certain statistical formulae are used here to find the trend line which ‘best fits’
! the available data. The trend line is the basis to extrapolate the line for future demand for the given product
‘ or service on graph. Here it is assumed that there is a proportional (linear) change in sales over a period of
time. In such a case, the trend line equation is in linear form. Where this assumption does not hold good,

the equation can be in non-linear form. T L~
The estimating linear trend equation of sales is written as: eI}
or S =x+yT) ¢ ,""

| Where x and y have been calculated from past data S is sales and T is the year number for which the
| forecast is made. To find the values of x and y, the following normal equations have to be stated and solved:

>SS =Nx+y2T
SST =x3T+yXT?

Where S is the sales; T is the year number, n = number of ye
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e 1006 1998 2009,_,_‘?_“_‘;’_2._.@_23.
Year 1996
b L R =L 02
Sales (Rs. in lakhs) .79 84 el

Estimate the sales for the years 2004 and 2000.

Solution o x and y in the trend equation.
State and solve the normal cquations to determine the values ¢
TS =Ny+y 2T
T 2
TST = xXT+y 27
Let us now determine the following:

YS ST, &7 and 3 i

peA - SYRONORYE ; =)
};m e Yearno (1) Sales (S) ST r
(Rs. in lakhs)

1992 1 5 75 1
1994 3 84 252 9
1996 5 9211 « 460 25
1998 7 98 686 49
2000 9 88 792 81

>T=25 ¥S=437 ST =2265 zT*=165

By substituting the above values in the normal equations, we get

437 = 5x+ 25y
2265 =25x + 165y

By solving these equations, we get x=77.4 and y = 2. Years 2004 and 2006 take on the year numbers 11
and 13 respectively. :

By substituting these values in the trend equation x + y(T))

SZUOZ = ?74 + 2(1])
=99.4 lakh units.

= 103.4 lakh units.
Thus the forecast sales for year 2004 and 2006 are 99.4 and 103.4 lakh units

iii) Time series analysis . !
(iii) ; ysis Where the surveys or market tests are costly and i o -~
and mathematical analysis of past sales data offers another method ¢ ¢ ime-consuming, statistical
O pr

series analysis. One major requirement (o administer this technt . . - cpare the forecasts, that is, time
Jed i b nldeker for ot tE: N er this technique is that the prod . .
been traded in "ld Tl rquite sometime in he Past. In other words Product should have actively
service over signific: S, consi
Eaes of the pIpgup! prSeryicg ver Significantly large period should be hsiderable data on the perfor-
this method. Time series emerge from'such 3 gy, when argg € available for better results under
arrang

aus Tect relationships e :
large data, the caqﬁe- and clfcct re ‘uqr.mh,lps can be discover,
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The following are the four major components analysed from time series while forecasting the demand:,

frend (T), also called the long-term trend, is the result of basic developments in the population, capital
formation and technology. These developments relate to over a period of long time say five to ten years,
pot definitely OV‘_?mi.gl“- The trend is considered statistically significant when it has reasonable degree of
consistency. A significant trend is central and decisive factor considered while preparing a long-range

forecast.
Cyclic Trend (C) is seen in the wave like movement of sales. The sales data is quite often affected by
swings in the levels of general economic activity, which tend to be somewhat periodic. These could be
related to the business cycles in the economy such as inflation or recession. For instance, during the
pcriod of inflation, prices of the products go up and hence the demand slows down.

Seasonal Trend (S) refers to a consistent pattern of sales movements within the year. More goods are sold
during the festival seasons. The seasonal component may be related to weather factors, holidays, and s0
on.

Erratic Trend (E) results from the sporadic occurrence of strikes, riots, and so on. These erratic compo-
nents can even damage the impact of more systematic components, and thus make the forecasting
process much more complex.

Classical time series analysis involves procedures for decomposing the original sales series (Y) into the
components T. C, S, I. There are different models in the time series analysis. While one model states that
these components interact linearly, that is, ¥=T+ C + § + E, another model states that Y is the product of
all these compenents that is, Y =T X C X § X E.

A trend line is fitted by projecting the trend of the time series, through a series either by observation or
by means of statistical techniques such as the method of least squares. Identify an algebraic relation
(maybe in the form of linear, quadratic or logarithmic) depending upon the relationship between the
dependent and independent variables to project the trend line into the future by extrapolation.

Compute the trend values from the original data and then eliminate them from the observed data (TSCY/
T). After this, calculate the seasonal index to remove the seasonal effect (SCI/S). Thus, a cycle is fitted to

the remainder which also contains an irregular effect.
This method yields significantly good results
e because it is simple and inexpensive :
e because it considers the significantly large data which reflects a continuing growth trend
o where the underlying demand factors remain stable over time. Even if the demand factors might

have changed, past data reflects the compounding effect of such changes
e decomposition of time series data is a useful technique for understanding the nature of business

fluctuations.

The method fails to be relevant
e when there is a break-down in the trend projection as a result of a turning point or significant
change in policies or procedures.
e when it is difficult to identify the turning points causing the changes in the trend. As long as there
are no major changes in the policies and procedures, the management does not face significant
challenge in its forecasting exercise. But in the event of a turning point, it is necessary to assess the
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changes resulting as a result of changes in the policies. For ipslance,. the Govenil[??lr;lt ;J;!;Sd]a
continued its patronage in terms of financial assistance to the sick Pgb]lc sector ugr il 12 In
the year 2000, a decision has been taken by the government (0 disinvest the PUb]fC enter, PI{S:ES.
Such type of major and significant decision is going to affect the future of' lhrﬂ pu GIC enterprises,
Any attempt (o projectthe trend in the low of funds based on the past data, from Grovernment to
the sick public sector unit, is ridiculous.

* as this method calls for expert knowledge in !
demand for a given product or service. In this method, past and future sales
function of time rather than of any real demand factors. . ‘

* the long-term trend and seasonal trends can be forecast but not the cyclical and irregular trends,
and hence, it has limited utility in business forecasting.

he use of mathematics and statistics to forecast
are treated as a

(v) Moving average method  This method considerstha th averdge of past events determine the future
events. In other words, this method provides consistent results when the past gvents are consistent z}nd
‘uﬁ;ffJected by wide changes. As the name itself suggests, under this method, the average kee.pjs on movn?g
depending up on the number of years selected. Selection of the number of years is the decisive factor in
this method. Moving averages get updated as new information flows in.

This method is easy to compute. One major advantage with this method is that the old data can be
dispensed with, once the averages are computed. These averages, not the original data, are further used as
the forecast for next period.

The main shortcoming of this method is that it gives equal weightage to data both in the recent past and
the earlier one.

The following example illustrates the concept of moving averages method.

Example2
Compute 3-day moving average from the following daily sales data.
Date and month Daily sales 3-day
(Lakhs of tonnes) Moving average
Jan.1 40
2 44
3 48
4 45 44
5 53 457

Solution
To calculate 3-day moving average,

40+44 + 48
3

=44+48+45

§ = ——— =457

3

(v) Exponential smoothing - This is g more
is an improvement OVer moving averages

§y =

=44

Popular technique useq for short run forecas

b ts. Thi
ethod. Unlike iy Moving averages method 1 methof

all time periods
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Similarly, predicted sales for year 7 can be worked out.
Sy =¢Sg + (1 —c¢) Sm,
=0.1 (5.1)+ (I —0.1) 58875
= 0.51 + (0.9) 5.8875
=0.51 + 5.298
= 5.808

Since this method involves more mathematical computation, computers can be advantageously used

for better accuracy and quick results.

) Barometric Techniques Where forecasting based on time series analysis or extrapolation
may not yield significant results, barometric techniques can be made use of. Under the barometric tech-
nique, OIWHa is used to predict another set. In other words, to forecast demand for a particular
product or service, use some other relevant indicator (which is known as a barometer) of future demand.
How the statistical data relating to the economy comes handy for this purpose is explained in thé following
examples:

* To assess the demand for services in India and abroad, we can see the percentage of population in
cach occupation. In the US, 78-percent of the Lzlt_ggy_gj:g[gg is employed in services and 15 percent
in manufacturing: in India, according to 1991 census, 21 percent of the workforce is engaged in
services, 13 percent in manufacturing and 67 percent in agriculture. The world over, an increase in
prosperity has been accompanied by an increase in demand for services.

We can know how many jobs in a particular sector can be created, based on the estimated revenues
from it over a period of time. A study conducted by the National Association of Software and
Service Companies (NASSCOM) indicates that about 23,000 Indians are already generating $225
million in revenues from such services. The NASSCOM estimates that these services could gen-
erate 1.1 million jobs and $19 billion in revenues by 2008. These estimates may guide the policy-
makers to initiate necessary measures to offer necessary courses in the universities, to change the
course syllabus, and so on. '
What kind of occupations will continue to be relevant in the years to come? This can be assessed
by looking into the percentage of the demand in the global market for each of the occupations.
McKinsey & Co, one of the globally leading management consulting company, identified 11 white-
collar services that can be performed off-shore with relative ease. The firm projects, by 2010, a
global-market of $180 billion of such services including finance and accounting ($20 billion);
engineering and design ($6 billion); data-search, integration and management ($20 billion); dis-
tance education ($19 billi('m); website services ($7 billion); and customer interaction services ($42
billion). These figures guide many entrepreneurs to plan their ventures accordingly.

The demand for soft furnishings may also be linked to the number of new houses completed and

sold.
* The demand for cable TV may be linked to the number of new houses occupied in a given area

This technique has certain drawbacks also.
* sy bc dlfﬁ}f wito dcletintn thestime lag between the change in one variable and the change in the
forecast variable. It can be expected that the consumer will buy a scooter when there s increase in

income level. But how long it will take for hi i
im, to fter i in i
ftarseson onger? pick up scooter after the Increase in income? Is
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* Although it is possible
magnitnde of the chang
the increase i the

o determine the direction of change, it is often difficult to predict the

vy OTEENEE Uarl Y i ini
¢in lhg lorecast variable, For o given change in income level, what could be
number of scooters sold?

_{e) Simultancous Equation Method 1 s
sidered, with the convicetion that every Vi
Henee, the set of equationy cqual the

method, all variables are simultancously con-

wiable influences the other v;riuh[cs in an cconomic environment.
] nimber of dependent (controllable) variable which is also called
cndogenous vauables. In other words, iy I8 o system of *n' cquations with ‘n* unknowns. It can be solved.,
the moment the model i specified because it covers gl the unknown variables, it is also called complete
systems approach o demand I'urr:c;tsling.

Like two least squares, where regression ol investment (1) is fount on all the pre-determined variables
such as government policy, competition, level of technology and so sn, which are beyond the control of

the management, These include the exogencous variables such as government policy and logged endog-
enous variables such as §,

This method is more practical in the sense that it requires to estimate
mined vanables, Itis an improvement over regression method whe
both exogenous and endogenous variables have 1o be pre
wnherits all the limitations of regression method.

the future values of only predeter-
reas in regression equation, the value of
dicted. It is no better than regression method. It

lt1s difficult to compute where the number of equations is larger.

\Ld}"Correlation and Regression Methods Correl
uecal techniques. Correlation describes the degree of
advertisement expenditure. When the two variable
correlated. The cx_lm_u to which they are correlate
variables, one is a dependent variable

ation and regression methods are statis-
association between two variables such as sales and
s tend to change together. then they are said to be
d is measured by correlation coefficient! Of these two
and the other is an independent. If the high values of one variable are
associated with the high values of another, they are said to be positively correlated. For example, if the
sales have gone up as a result of increase in advertisement expenditure, we can say that the sales and
advertisement are positively correlated. Similarly, if the high values of one variable are associated with the
low values of another, then they are said to be negatively correlated. For example, if the price of a product
has come down; and as a result, there is increase in its demand, the demand and the price are negatively
correlated. In other words, where the functional relationship is analysed with the independent variable, it
is simple correlation, It is likely that there could be several independent variables, and in such a case, it is
called multiple correlation. Correlation coefficient ranges between +1 and —1. It does not exceed this
range. Where the correlation coefficient is zero, it indicates that the

variables under study are not related at
all.

In regression analysis, an equation is estimated which best fits in the se
variables and independent variables. The best estimate of the true
variables is thus generated. The dependent (unknown) variable
equation, for a given value of the independent (known) variable,
most regressions. As the regression coelficients ¢
best estimate of true population parameters, the
variable for a given value of the independent

ts of observations of dependent
underlying relationship between these
is then forecast based on this estimated
The method of least squares is applied in
stimated from the sample observations are merely the
regression equation cannot exactly predict the dependent
ariable. In cases of more than one independent variable
having significant effect upon the dependent variable, multiple lincar regression is employed.

The main advantage of this method is that it provides the values of independent variable from within the
model itself. Thus it frees the forecaster from the difficulty of estimating them exogenously.
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* Although it is possible 10 determine the direction of change, it is often difficult to predict the

L TAd 1 Ll " LAl . H y H " H
nmblmludu ut‘ the change in the forecast variable, For g given change in income level, what could be
the increase in the number of scooters sold?

In this method, all variables are simultaneously con-
ariable influences the other variables in an economic environment.
number of dependent (controllable) variable which is also called

A ol 2 VAT g \rv-",,,__‘ TP ' .
?@.JLMU-\ variables. In other words, it is a systemof *n” equations with ‘n’ unknowns. It can be solved,

the moment the model is specified because it covers all the unknown variables, it is also called complete
systems approach to demand fnrccasting.

sidered, with the convietion that every v

Like two least squares, where regression of investment (I) is founA on all the pre-determined variables

such as government policy, competition, level of technology and so »n, which are beyond the control of
the management. These include the exogencous variables such as government policy and logged endog-

cnous variables such as S, |

This method is more practical in the sense that it requires to estimate the future values of only predeter-

mined variables. It is an improvement over regression method whereas in regression equation, the value of

both exogenous and endogenous variables have to be predicted. It is no better than regression method. It
inherits all the limitations of regression method.

It is difficult to compute where the number of equations is larger.

orrelation and Regression Methods Correlation and regression methods are statis-
tical techniques. Correlation describes the degree of association between two variables such as sales and
advertisement expenditure. When the two variables tend to change together, then they are said to be
correlated. The extent to which they are correlated is measured by correlation coefficient: Of these two
variables, one is a dependent variable and the other is an independent. If the high values of one variable are
associated with the high values of another, they are said to be positively correlated. For example, if the
sales have gone up as a result of increase in advertisement expenditure, we can say that the sales and
advertisement are positively correlated. Similarly, if the high values of one variable are associated with the
low values of another, then they are said to be negatively correlated. For example, if the price of a product
has come down; and as a result, there is increase in its demand, the demand and the price are negatively
correlated. In other words, where the functional relationship is analysed with the independent variable, it
is simple correlation. It is likely that there could be several independent variables, and in such a case, it is
called multiple correlation. Correlation coefficient ranges between +1 and —1. It does not exceed this

range. Where the correlation coefficient is zero, it indicates that the variables under study are not related at
all.

In regression analysis, an equation is estimated which best fits in the sets of observations of dependent
variables and independent variables. The best estimate of the true underlying relationship between these
variables is thus generated. The dependent (unknown) variable is then forecast based on this estimated
equation, for a given value of the independent (known) variable. The method of least squares is applied in
most regressions. As the regression coceflicients estimated from the sample observations are merely the
best estimate of true population parameters, the regression equation cannot exactly predict the dependent
variable for a given value of the independent variable. In cases of more than one independent variable
having significant effect upon the dependent variable, multiple linear regression is employed.

The main advantage of this method is that it provides the values of independent variable from within the
model itself. Thus it frees the forecaster from the difficulty of estimating them exogenously.
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_Other Methods

) Expert Opinion Well-informed person
Cource of information. These persons are generally {
interests in the results of

An expert is good forecasting and anal
level of technology. The services of an exper
economic forecasts O special industry forecasts prepared
this method where there are parameters clearly defined 0 make fore

This method also has certain advantages and disadvantages.

The main advantages of this method are:
o results of this method would be more reliable as the expert is unbiased, ha

. Ll . . . .. .. ﬁ'--""ﬁ\"._ .
nvolvement in its primary activiles

v independent demand forecasts can be made e
+ where there are different points of view among different experts, consensus can be arrived

through an objective analysis. The experts can be asked to explain the reasons why the forecasts
are out of line with the consensus. These can be taken into account before taking the final deci-
sions. Sorting out the differences in the estimates in this way is called Delphi Technique.

+ this method constitutes a valid strategy particularly i the case of new products, in respect of
which there is no other alternative or source of information.

age is that an expert cannot be held accountable if his estimates are found incorrect.

Experts constitute yet another

¢ are called experts-
d they do not have any vested

e outside experts an

a particular Survey.

ysing the future (rends in a given product or service al 2 given

 could be advantageously used when a firm uses general

outside the firm. [t may be easy (o administer
casts. These act as guidelines. -

s 1o direct commercial

Jatively quickly and cheaply

The main disadvant

/(P)’Test Marketing Itis likely that opinions given by buyers, salesmen or other experts may be, at
times, n!jsleading. This is the reason why most of the manufacturers favour to test their product or service
ina l:n}:ted market as test-run before they launch their products nationwidef Based on the results of test
n;;ketmg, vall{able lessons can be learnt on how consumers react to the éiven product and necess;r;
zalesgz; ;]&1“&5; Iljrlllt;iggc;io g:l aam wider acceptability. To .fore'cast the sales of a new product or the likely
prim pracﬁce., in a new channel of distribution or territory, it is customary to find test

. P . . .

specifications of the new models. Accordi
. Accordingly these compani ;
launch the product in the wider markets, y PHITERD ey angs, i by

In test marketing, the enti
, the entire product and market; : |
ngmbcr of well-chosen a i eling programmeds tried out o ime i
i — nd authentic sales environment, The primary objecti - ttmt tme in a small
| ill-accept the product in the present form or | jective, here, is to know whether

If sales are not encouraging i .
: raging in the markets so tested. i ;
which are to be looked into seriously, The C{;]]S;;-Ieb[ed' It1s clear th

J
them and then test the product again, if necessary;

One of the factors determini
: s determining (h
chosen(As _ € success of the teg Bt 10
i lCSlmmaali](mE'lrke[ representing all the featyres Of;f*:hmar]}c[mg 1S
eting for a given product or scrvicﬂ In t; wide mark

l other words,

) 1t

ny can work furthe‘rru[{[)h?dgr?%ucfhhﬂs certain defects,
ntity these defects
, correct

el:le re]e'vance of small market
Shconstltutes an ideal place to
ould be representatiye.
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[_Of late, test marketing is applied not only to marketing products and services, but also to film produc-

tion. There are cases of reshooting certain parts of a major film based on the feedback from test marketing
audience. This practice, though originating in Hollywood, has now spread to India also. For instance,
where the ending of the film was not in line with the public opinion of selected audience, or the sense of
humour was difficult to understand as evidenced by people laughing at wrong places, the producers chose
to reshoot. ;

The advantages of test marketing are:

(a) the acceptability of the product can be judged in a limited market

(b) before 1t 1s too late, the corrections can be made to the product design, if necessary. Thus, major
catastrophy, in terms of failure, can be avoided. '

(c) the custqmer psychology is more focussed in this method and! the product and services are ali gned
or redesigned accordifigly to gain more customer acceptanc .

The following are the disadvantages of this method:

e Itreveals the quality of ‘the product to the competitors before it is launched in the wider market. The
gcgl_lpetitors may bring about a similar product or often misuse the results of the test marketing
against the given company. ~ '

* It is pot-always easy to select a representatiye,audience or matket. '

K ._-_r-—l‘l'-'k S— — ——— - .
* It may also be difficult to extrapolate the feedback received from-such a test market, particularly

where the chosen market is not fully representative.

Controlled Experiments Controlled experiments refer to such exercises where some of
the major determinants of demand are manipulated to suit to the customers with different tastes and
preferences, income groups, and such others. It is further assumed that all other factors remain the same. /
In this method, the product is introduced with different packages, different prices in different ‘markets or
same markets to assess which combination appeals to the customer most. Regression equation-caii be
built upon thesé price-quantity relationships of different markets. This method can not provide better
results, unless these markets are homogeneous in terms of, tastes and preferences of the customers, their
income and so on.

This method is used to gauge the effect of a change in some demand determinant like price, product
design, advertisement, packaging, and so on.

This method is still in the infancy stage and not much tried because of the following reasons:

e Itis costly and time consuming
e 5 Y i 4 a P
e It involves elaborate process of studying different markets and different permutations and combi-

4 e — T ——— r-——.._‘_“_h
nations that can push the product aggressively e —
o If it fails in one market, it may affect other markets also
--—'—'-h —

)d)ﬁl’dgemental Approach When none of the above methods are directly related to the given
product or service, the management has no alternative other than using its own judgement. Even when the
above methods are used, the forecasting process 15 supplemented with the Tactor of judgement for the
following reasons: _
e Historical data for significantly long period is not available
o Turning points in terms of policies or procedures or causal factors cannot be precisely determined




