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2 s this chapler. we will study the behaviour of an Individual
| -r"-,f" } consumer,. The consumer has (o dectde how o spend her income
.- on different goods'. Econonusis call this the problem of choice

Mosi nalurally, any consumer will want (¢ get a2 combinalion of
goods that gives her maxtmum satisfaction. Whal will be this best’
combination? This depends on the likes of the consumer and what
the consumer can afford to buy, The ‘ltkes’ of Lthe consumer are
also ralled ‘preferences’. And whal the consumer can afford (o buv.
depends on prices of the gnods and the income of the consumer.
This chapier presents iwo different approaches that explain
consumaer behaviour (4 Cardinal Utiliny Analysts and (1) Ordinal
Utility Analysis.

Prellminary Notations and Assumptions

A consumer, In general, consumes many goods; bul {or stmplicity,
we shall consider the consumer’s cholee problem in a sitnailon
where. there are anly iwo goods®: bananas and mangoes. Any
combination of the amount of the two goods will be called a
consumpiion bundle or. tn shori, a bundle. In general. we shall
use the varable x; to denote the quaniity of bananas and x, (o
denote the quantity of mangoes. x, and x, can be posiiive or zero.
[x, 2} would mean the bundie consisting of x, quantity of bananas
and x, quantity of mangoes. For particular values of x,and x_ [x,.
x). would give us a particular bundle: For example. the bundie
|B; 10] consisis of b bananas and 1) mangoes; the bundie {10, 5]
consists of 10 bananas and b mangoes.

"-_ﬂﬂ.l Urmary

A consumier usually decldes his demand [or a commiodity on the
basis of uulity [or sausfaciion) that he derives from 1L Whal is
utiliy? Utilily of 3 comimodily 1s 1is wanl-salisiying capacily. The
more e need of a commodily or the stronger the desire 1o have 1L
the grealer is the utlily derived rom the commodity.

Utilliy ts subjective. Differenl Individiials can gel difler=nl lsvels
of uulity from the same copunodity. For example, some ore who

+ ol

We abmil use the o poodn to mran goods as well as serdors
e ansmipion Ul Uwre ard only W doods shmplifcs the aalysiz constdersbly amid dllows e

b wmdetstand sotme Tmpertant coneepts by oring smple dfagoens
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lkes chocolates will gel much hlgher vttty from a chocolate than some one
whi 18 not so fond of chocolates. Also, uliity that one tindividual gets from the
commodity can cHange with change in place and Ume. For example, ittty from
the use of a room heater will depend upen whether the individual 1s tin Ladakh
or Chennal (place) or whether L 1s summer or winter (Ume),

2.1.1 Cardinal Utility Analysis

Cardinal utiiity analysis assumes that level of ulilly can be expressed In
numbers. For example, we can measure the utlity dertved from a shirt and say,
this shirt gives me 50 uniis of utiity. Before discusstng further, 10 will be useful
lo have a lock al two Important measures of utility.

Measures of Utility

Total Udlty: Total utility of a fixed quaniity of a commaodity (TU) 1s the total
sattsfaction dertved from consuming the given amount of some commodity x. -
More of commodity x provides more saltsiaction o the consinmer. TU depends .
an the quantity of the commodity consumed. Therefore: TU_ refers (o total ultliny
dertved from consuming n untts of a commodity x
‘Marginal Utility: Marginal utthity (MU) ts the change tn total utthty due lo
consumpiion of one additional unit of a commedity, For example. suppose 4
bananas give us 28 units of total utthty and b bananas gtve us 30 unitis of iotal
utiltty. Clearty, consumption of the 5* hanana has caused total utihity to tnercase
by 2 vmitts (30 units minus 28 unils), Therefore, margtnal vttty of the 5% banana
is 2 units,

MU, = T -TU,=30-28=2

In general. MU_=TU_-TU_ , where subseript nrefers (o the n® unit of the
commmodity .

Total uttlity and marginal utiiity can also be related tr the following way,

U, :M”-1 - MU=+ Lo+ MU MU

This stmply means thal TIi denved from comsuming nynis of bananas 1=
the sum total of marginal utihty of first banana (MU ), marginal wutility of second
banana (MU, ). and so on. (1l the marginal vttty of the n* unit.

Table Ne. 2.1 and Figure 2. | show an tmaginary example of the values of
margnal and total vitlity derived from consumption of varfons amounts of 3
commodity. Usually, 1t ts seen that the margmal utiltty diminishes with tncrease
n constmption of the commodity. This happens because having obtatned some
amount of the commodity, the desire of the consumer (o have sttll more of it
becomes weaker. The same 18 also shown in the table and graph.

Table 2.1: Values of marginal and total utility derived from consumption
of various amounts of a commodity

e

12
18
22
24
24
22

e Bl = B




Notlee thal MU, 1s fess than |
Mil. You may also nottee thal
total uulity tnereases bul al a L o |
dimintshing rate: The rale of = ,
change n total oty due Lo - e
change In quantity of commodity ;
consumed 18 a measure of |
marginal utility. This marginal U &
iriliky dimimishes wilh Increase Jarmlly of e o
in consumption of the |Fgal

commodity from 12 (06, 6104 al i el GHlE
anid s¢ on. This ollows from the jm"mmﬂ;"{’fqr e
law ol diminishing marginal commodity. The marginnl ity dimintshes with
utiltty. Law of Diminishing increase mooumplion of the commodity.
Marginal Utllity states that
marginal utility from consuming each addittonal unil of a commodity declines
as |1s consumpltion Increases, while keeping consumptian of other commuodiiles
cainsiant

MU hecomes zeto al a level when TU remains constant, In the example, TU
does not change at 5% untt of consumption and (herefore MEL= 0. Thereafter,
TH starts falling and MU becomes negative,

Derivation of Demand Curve in the Case of g Single Commaodity (Law of
Diminishing Marginal Utility)

Cardinal uttlitv analysis can be osed to dertve demand curve for a commodity.
What s demand and what 1s demand curve? The quantity of a commaodity that
a consumer is willing (o buy and is able o afford. given prices of goods and
income of the consumer. 1s called demand for that commndity. Demand for a
commuodity x apari from the price of xiiself. depends on factors such as prices
of other commodities [see subsiilutes and complemenis 2. 4.4), income of the
comsumer and tastes and preferences of the consumers. Demand curve s a
graphic presentation of various quantities of a commodity that a consumer is
willing io buy at differeni prices of the same commodity, white holding constant
prices of other refated commodities

anid income of the consumer.

Fuygure 2.2 presents hypothetical .
demand curve of an individual for ' LL.ﬁ
commaodity x al tis different prices. u [l
Quantily s measured along the g
horizontal axis and price {s measured s =
along the vertical axis. .

The downward sloptng demand e =
curve shows that at lower prices, the "TTl0 BU 40 4o Bu oo 0 e no sio
individual is willing (o buy more of Lty
commedity x; at higher prices, sheis Fig. 2.2
willing (o buy less of commodity X pemand curve of an individual for
Therefore, there is a negative commodity x
relationship beiween price of &
commedity and quantity demanded which is referred (o as the Law of Demand.

An explaination for a downward sloping demangd curve resis on the notion
of dimintshing marginal utility: The law of diminishing margtnal uitlity states
thal each successive unil of a commodity provides lower marginal ulility.
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Therefore Lhe Individual will not be willing to pay as much for each additional —\S

unit and (his resulls tn a downward sloping demand curve. At a price of Bs. 40
per unil x, madividual's demand for xwas 5 unils. The 6 untl of commodity x
will be worth less than the 5 unit. The individual will be willing to buy the fiths e e \ 0 oo
unit only when the price drops below Rs. 40 per unit. Hence, the law of  » s

dimmishing manzsinal nulity explains why demand curves have a negative slope. ( f' ~

4
2.1.2 Ordinal Utility Analysis s ) {f Q f
Cardinal utility analyvsts 15 stmple to understand, bul suffers lrom a major \1 u

drawbark in the form of quanttfication of ulthty tn numbers. In real Ufe, we
never express utiity in (he form of numbers. Al the mosl, we can rank various
alternative copbinations in tetms of having more or kess utllity. In other words,
the consumer does nol measure utllity in numbers, though she oflen mnks
varoms constmption bundles, This forms the starting poetol of this tople - Ordinal
Uity Analysis. -
A consumer’s preferences over Lhe sel of avatlable bundles can often be
represented diagrammatically, 'We
have already seen thal the bundles
avatlable (o (he consumer can be .
plotted as poinis in a two- Y
dimensional diagram. The polnis '
represeniing bundles which give the " o,
consumer equal utility can generally N
he Joinied (o oblam a curve ltke the
ane in Figure 2.3, The consumer Is i
sald Lo be Indifferent on the different . o -
bumdles because each point of the !

_

- —

L TR

bundles give the consumer equal |« T s
uttlity. Such a curve jotntng all potnts & L
represeniiing bundles among which hﬂ;ﬂhmmnuw An tdtfferenive curve s

the consumer is indiferent is called gy points representing bundles which are
an indifference curve, All the points ainswdered mdiffenmi by the consumise

such as A, B, C and D Ilving on an

indifference curve provide the consumer witl the same level of salisfaction.

It ts clear that when a consumer gels one more hanana, he has Lo forego
some mangoes, so (hal her Lotal utihty level remalns (hie same and she rematns
an the same indifference curve. Therefore, indiference curve slopes downward.
The amount of mangpes thal the consumer has o forege, in order lo g2l an
addittonal banana, her total utilily level being the same, Is called marginal rate
of substitution (MRS). In othir words, MRS ts simply the rate at which the
consumer will subsutule bananas for mangoes, so that her total uulity rematns

consiant. So. MRS =JAY /AX [
One can notice thal, n the able 2.2, as we tncrease the quantity of bananas,

the quantity of mangoes sacrificed far each additional banana declines, In other
words, MRS diminishes with increase in the number of bananas. As the number

TIAY FAX =AY PAK U LAY FAX ) =1
=—AYX{AX i {AY FAX <)
MESN={ AT [ AY [ menn= thaol MES oqguals only the magnitmde of the expression AVGAY . 17
A¥PAY = 1)) i 'toemris MEHE=D.
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Table 2.2: Representation of Law of Diminlshing Marginal Rate of Substitution
Combination| Quantity of bananas (Gx)| Quantity of Mansoes (Qy) | MES
i3

A 1

B Z 24 31
£ 3 g 2
n 4 9 153

of bananas with the consumer increases. the MU dertved from each addittonal
banana falls. Stmilarly. with the fall in quantity of mangoes: the marginal atilicy
derved from mangoes increases. So, with increase in the number of bananas,
the eonsumer will feel Lhe inclinaton (o sacrfice small and smaller amounts-of
mangoes. This tendency for the MRS (o fall with increase in guanuty of bananas
1= known as Law of Diminishing Marginal Rate of Substitution. This can be
seen from Ngure 2.9 also. Gotng from point A to point B, the consumer sacrifices
Jmangoes for | banana. going from point B 1o potnt C, the consumer sacrilces
2 mangoes for 1 banana. and going from point C o point D. the consumes
sacrifices just | mango for 1 banana. Thus. 1 s clear (hal thie conswmer sacrifloes
smaller and smaller guantilles ol mangoes [or each addifonal banana.

Shape of an Indifference Curve

14 may be mentioned that the law of Diminishing Marginal Rate of Substtution
causes an indifference curve (o be comvex (o the origin Thits 1s the mast commion
shape of an indifference cyrve. But tn case of goods being perfect substitutes’,
the marginal rate of substitution does not dimtntsh. [t rematns the same. Let's
lake an example.

Table 2.3: Representation of Law of Diminlshing Margina) Rate of Subst!tution

Combinstion, |  Quantityoffee |  Quantityoffive MRS
" Rupees notes (3x) Rupees colns (Qy)
4 [ 3
B [ 2 ¥ 1:3
c | 3 @ 11
D 4 5 11

Here, the consumer 15 tndifferent for all these combinalions as long as the total
of five rupee coins and (ive rupee noles rematns the same. For the consumer; 1
hardly malters whether she gets a five rupee cotn or a five rupee note. So,
trrespeciive of how many five rupee noles she has, the consumer will sacrifice
anly one five rupee coin for a five mupee note, So these two commuodities are
perfect substtules for the consmmer and mdifference curve depicting these will
be a stratsht line.

In the figure 2.4, 1t can be seen that consummer sacrtfices the same number of
five-rupet cotns each time he has an addittons! five-rupet note.

S Periert Sidebtiubes wre e goods sthict o be wsed o pliee of meli olhuer, wnd pooddde’ exaeily
the ==me lewved of ottty io e consmmer
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Monotanie Prr_.rermce: ) - .
Consumer’s  preferonces  are : ™ SIS e =
sz o be soch that berween E ¥ -

any two bundles (. 2 and (g, W), 14 r

i i, x) hos more of at least one of i R=

the goods mmd no less of the other i L I
good compared o y,. W), then the ™~
consumer prefiers . 2 (o Ly, Wl I
Proferefies of (hils kind are eolled .
monotonie preferences. This, a I, L,__:".,_",____
consumer’s preferences  are Fig. 24

monotonle If and only if belweett  ndifforence Curve for perfect
any two bundles, the counsumer substitutes. neliffererce curve depiciing v

preférs the budle which hins muee | commodiites whiof are perfect substttules is
of al fenkt one of the goods and np ~ @Staightiine,
less ol the other good as compared

io the etber mmnadle,

TS T

Indifference Map

The consumer’s preferences over all the
bundles can be represented by a family
ol tndifference curves as shown in Plgure
2.5, This is cailled an indifference map of
the consumer. Al poinls on an i
indifference curve represent bundles o impme
which are considered indifferent by the  Fig: 2.5 b
consumer. Monolomielty of preferentes ndifference Map. A family q_l'
trinply (hal between any two Indifference  mdiffenomwe dines. The amow ndicates
curves, the bundles on the one which lies  ihat bumeles on filgher tidifferonce qurves

above are preferned o the bundles on the 27 preferred by the consumer to the
ane which Hes below. terwedlees on dolcer ndtference curmes.

Features of Indifference Curve

1. Indifference curve slopes 1.
downwards from left to right: _

from ieft to rahl. winch means thal in

arder to have more of hananas; the
consumer has to foregs some mangpes.

It the consumer does not forego some
mangoes with an increase in number of _
bananas, 1t wil!mﬂn consimer having il Mafiaiese
more of bananas with same number of | gy 2.8

mangoes, taking her to a higher et noe
e cure. T, mmmmmﬁfﬁzmmmwﬁ
curve. ﬂﬂiﬂmtaselﬂbﬂnalmsmuﬂlhe tndifference cume Is assoctated with a
compensated by a fall tn quantity of decrease inthe amount of mangoes. [f AX,
THARE0es, > 0 then Ax, =< 0.




2 Higher indifference curve gives greater level of utility:

As long as marginal ulility of a commaodity ts positive, an individual will always
prefer maore of Lhal commodity, as more of the commaodity will increase the level
ol sattafarilon,

Table 2.4; Representation of different level of utilitles from different combination

of goods
Combination Quantity of bananas Quantity of Mangees |
A 1 19
B 2 10
C 3 10

Constder the different combinalion of bananas and mangoes. A, B and C
depleted in table 2.4 and figure 2.7. Combinations A, B and C consist of same
quantity of mangoes but different guaniities of bananas. Sthee cambination B

his more hananas than A B will
provide the tndividual a higher
level of sattsfaction than A.
Thercfore, B will lie on a higher
indifference curve
depicting higher satisfaction:
Likewise, C has more bananas
than B ([guanuty of mangoes 1s (the
same 111 both B and C). Therefore,
C will provide higher level ol
satlsfaction an B, and also le on
a hlither nidWlersnce corve b B,

A higher thdillesnce curve
consisting of combinalions with
more of mahgoes, or more of
baranas, or tmore of both, will

than A,

A
TR T

113} ' T ) :- "

' Il'@_._i“s. 7

.
Hananus

Higher ind{ference curees ]iiuir]:lﬂ:::iiﬁr lope]

of utility.

represent combinalions that give higher lovel of salisfaction.

3.Two Indifference curves never intersect each other:

Two Indiilerenos curves infefscling
each olher will ead (o conflicting
resulls, Toexpiain this, let us allow
e idiTerence cumas (o inlersect
cach ather as shown o the figure
28, As poinis A and B lie on the
same indifference curve IC, uldines
dertved from cﬂrnhinal.lun A and
combination B will ghve the same
level of sattsfacton. Stmilariy, as
potnts A and C e on the same
indifference curve 1C,. uttity
dertved from combination A and
from combination C will give the
same level of satisfaction.
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From this, it follows that nility from point B and from potint C will also be the
same. But this 1s clearly an absurd resull, as on potnt B, the consumer gels a
greater number of mangoes with the same quantity of bananas, So consumer 15
better off at point B than at point C, Thus, # &s clear that intersecting indifference
cmves will lead to conflicting results, Thus, two mdifference curves canmnot
intersect each other

iiﬂ.!‘z Tuz Coxsumer's Buncer

Let us considesa consumer who hias only a lixed amount of money (inearie) 10
spend o two goods. The prices of the goods are piven In Uie markel. The consurtier
cannot buy any and every conibiniation of the (wo goods thal she may want to
cansume, The consumplon bundles Lhat are avatlable to the consumer depend
om the prices of the bwo goods and the income of the consumer. Given her fixed
mcome and the prices of the two goods, the consumer can afford (o buy only *
those bundles which cost her less (han or equal lo her income.

2.2.1 Budget Set and Budget Line

Suppase the ineome of the consumer is M and the prices of bananas and mangnes
are p, and p. respectively®. If the consumer wanis (o buy x; quantities of hananas,
she will have Lo spend p_x, amoun| of money. Simularly, f the consumer wants
to buy x, quaniittes of mangoes. she will have (o spend pox amowd af money.
Therefore, If the consumer wants to huy the bundle conststing of x, q_llﬂ:]lllltﬁn!'
bananas and x, quantitles of mangoes. she will have Lo spend p e, + px, amount
alFmoney. She can buy this bundie only if she h:ts at leasl px, + poc, amount of \ —
“'\.

"‘—ﬁ
Y :
7
\

money. Given the prices of the goods and the tncome of & consumer, she can
chooese any bundle @ long s 1 costs less than or equat o the tincome she has.
In other words. the consimer can hujr':m_j"hm}d!n {x;. %) such that

px,+px.<M (2.1

{

“a\d\\"\'.'l)

The incquality (2. 1) 1s called the consumer's budget constralnt, The set of
bunidles avattable (o the consumer is called the budget set. The budgel set is
thus the collection of all bundies that the comsumer cany buy with her tncome at
the prevatling markel prices.

EXAMPLE 2.1

Cansider. for example, a consumerwho has Hs 20, and suppose. both the goods
are priced at Rs 5 and are avatlable only in integral untts. The bundles that this
consumer can afford (o buy are: (0. 01, (0. 1) (@ 20 (0, 35 (0. 43, (1. 0), (1, 1.

(1. 2) (1. 3). 2..0). (2. 1). 2. 2), (3. 0). (3. 1) and 4. O). Among these bundles,

(0. 4), (1.3, (2. 2). (3, 1)and (4. 0) cost exactly Rs 20 and all the other bundles
cosl less than RBs 20, ‘The consumer cannol afford to buy bundies like (3. 3) and
14, 5] because they cosl more than Rs 20080 the prevatling prices.

1
1

g -
i
#

(s
Av,/él:

FPriee of o ogood f e sEerant ol ey thet the eomsaney s b pay per amil of the good sie
wants o by, I niper 38 the Jt of msey abd quantity of the good is measard In kilogratis, e
iz of Dsanarin beingd o) mesnes the ronsumier bas (o pioy py rpeees pees kilogrmm e of e Had she
wids 10 b
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If both the goods are perfectly
divistble®, the consumer’s budget sel Mo
wonld constst of all bundles (x,, x i
such that x, and x, are any numbers A
greater than or equal to 0 and px, + New

p,x, £ M. The budget set can be -‘.'.“:':_'.-q‘

represented i a diagram as in Pynre e

29, Biadget Set \

All bundles in the positive ~

guadrant which are on or below the 0 M/ p.. Bl

line are meluded tn the budgel sel.  Fig, 2.9

The egquation of the Iine ts Buidget Set. Quariity of bananas is menstired
px,+pe=M [2.2) «long fhe horfmeiol ads and quantitly of mangoes

1% measureel nfong the verftoal avis, Any potrd tn
Theline consists of all bundleswhich the diagrom represenss a bundie of the two
cost exaclly equal (o M. This ine s goods. The budget sof conststs of @l potnts on
called the budgel ine. Points below o below the stralght e hauing the equation
the budget Une represent bundies P4~ PrS =M

which cost stricily less than M.
The equation (2.2) can also be wriiten as’
oM B, 2.9
 Ps

The budget line is a straight line with horizontal intercept “E* and vertical

Intercept ',‘1&% . The horzonlal iIntercept represents the bundle that the consumes

can buy f she spends her entite income-on bananas. Stmtlarly, the vertical
intercept represents the hundle that the consumer can buy if she spends her
entire income on mangoes. The slape of the budgel Une s —;'- .
Price Ratio and the Slope of the Budget Line

Think of any potnt on the budget Iine. Such & point represents 4 bundie which
costs the consumer her enlire budiet. Now suppose the consumer wanis (o
have one more banana, She can do 1L ondy If she gives ap some amount of the
other gnod. How mamy mangoes does she have (o give up if she wanis o have an
extra quantity of bananas? It would depend on the prives of the two goods. A
quantity ol banans costs p,. Therelore, she will have (o reduce her expendilure
on nuangoes By p, amount, 1f she wants one more quantity of banana. With p,.

she could buy —E gquantities of mangoes. Therefore. f the consumer wanis (o
have an extra guantity of bananas when she 15 spending all her money, she will

: P
have io give up . gquaniities of mangoes, In olherwords. in the given markel

*The foods conadered i Exmuplc-2. 1 wore, not dioasble aod wiore avednbie ouly @mintegor uniis.
Theee are timy goosds which sre divisihle in (e seose ot Ui wre amliable @ e bdeper dnits
alsn 1 e oot posaibie to boy heti o omogs or ane-fourth of B bawena, bt § 8 cerisinly poessiids io
by bl o bty of e or oo forerh of o litre of ool

Tl mehanand rpasternaiaes, you o lesrnt the couastion of o strught e as r=o+ i whene o m thie
vertionl Intertopd and o EE e slope of tle sbralgat, Bie . Sobe thuid eopeation 225 bos G sotie il



Derivation of the Slope of the |
Budget Line Mmecn
The slope of Lthe budget Hne -
measures Lthe amount of chiange In
mangoes required per unit of N x)
change in bananas along the LIS
budgel Une. Consider dany lwo —inrAnar il
points (x,, x) and (x, + Ay, %+ Ax) |
ﬂnlhthudgel Hne_ = 5
It musi be the case (hat

P+ G =M 24

and, p,(x, + &%)+ pylx, + Ac) =M 2.5 g

Subtracting {2 4) from (2.5). we obtain \ [ 4
Pl‘;-u"i + PAX, =0 2.6) |

By mmng termis tn (2.6), we oblaln | )"‘. \

T .

Banmmas

Ers [d'nltn'_l in o Greek letter In un:ll‘l.mmﬂﬁ At n:m'u"hnmﬂ |.t|-rd tin demofe ‘h uhﬂt@r
s, Aw, whatiile lor o chadild In 2l A ‘wlatudy for @ r.'hﬂgr In'x.

conditions, the consumer can substitute bananas for mangoes'al the rate E‘ .

The absolute value® of (he slope of (e budget tne measures the rate at wineh
the consumer |s able (o substitute bananas [or mangoes when she spends her
entre budeel

2,2.2 Changes In the Budget Set

The set of avatlable bunidles depenids on e prices ol the two goods and the income
of the consumer. When the priee of efther of the goods or the consumer's income
changes, the setl of avallable bundles s also lkely o change. Suppose the
consumers income chianges from M 1o M bul the prices of Lhe two goods rematn
unchanged, With the tiew tneome, the consumer can afford (o bay-all bundles
(x,. I.I'Eltfhﬂ'tal_px‘*i-pnxriﬁf Now the equation of the budget lne 1s

B+ P =M (2.8)

Equation |2.6) can also be wrillen as
M .
Xy =E "*2'—1': 2.9)

Note that the slope of the new budget ltne is (e same as the slope of the
budget line prior (o the change in the constumer’s incame. However, the vertical
intereept has changed after the change in incame, If there Is an increase i the

*Mie atisslie vilie of & mber ks ogiiil 1o x IF x =0 snil bs el b - x40 0 < 00 The iihwilibe
valorn of & ks ity deootes] by (ad




income, Le. if A > M, the vertical as well as hortzontal Intercepls inerease, there
15 a parallel outward shift of (he budgel ne. Il the tncome Inereases, the
ransumer can buy more of the goods at the prevalling marke! prices. Stimilarly,
if the Income goes down, Le 10M < M, both intercepts decrease, and hience, there
1s a parallel tmwand shift of the budget lme. If Income goes down, the avallability
of goods goes down, Changes in the set of avallable bundles resulting from
changes n consumer’s income when the prices of the two goods rematn
unchanged are shown in Figure 2,10,

Moo= Manmea
Mip,

Mp

LU M/

. i) (151}

Fig. 2.10 ‘ :
Changes in the Set of Available Bundles of Goods Resulting from Changes in the
Consumer's Income. A decréase In throme cavses a paralle] tovord shift of the basdget
lireer s iy paned (@), An nereasy in inoeme couses o paraticl outiogrd shifi of the budget line
exs fre ] ().

Now suppose the price of bananas change from p, lo p', bul the price of
mangoes and the consumer's (neome rematn unchanged. Al the new price of
bananas, the consumer can afford 10 buy all bundles (x ) such that p'x, +
px, <M. The equation of the budiget line1s

pX+pa=M (2.1
Equation (2. 10) can also be wrillen as
M_b
I; F: P: -I'g {E:-I- I'

Nole that the vertical intercept of the new budgel line 1s the same as the
verilcal inlercepl of the budgel Uine prior o the change in the price of bananas.
However. the slope of the budget line and horzontal intercept have changed
after the prige chiange. i the price of bananas nereases, e if p' > p,. the absolule
value of the slope of the budgel Une increases, and Lthe budget Une becomes
steeper (It pivols inwards around the vertical intercepl ad honzontal intercept
decreases), IT the price of bananas decreases, Le., p, < p,. the absolute value of
the slope of the budgel Une decreases and hence, the budgel ine becomes
flatter (It ptvols outwarsds arowmd the vertical iitereepl and hortzontal tnlercept
increases), Figure 2,11 shows change in the budgel set when Lhe price ol only one
cammodity changes while the price of the other commodity as well as income of
the consumer are consiant,

A change in price of mangoss, when price of bananas and the consumer’s
ineome rematn unchanged, will bring abaout stmilar changes inthe hudget set of
the cansimer,



Aanprrs (TESE S

Mip. Mip,

Baussarusi |

Q My M/p, Bl 'a M/, M

o f) I lf 7) !
chmminlﬁlﬁﬂlﬂrbﬁlnbhmﬂmnﬁﬂdugﬁqﬂqhmihm #\. j I I
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Price of bananas. An tnerease In the price gf bananas makes the budget line steoper a= m

pwd ja). A detrease mthe prive of baranas maked the budget e atier as - panet (Bl Y e }' e
| ! o f
2.3 Oprmat Croice or Tae CoNsuMER ; éJ :‘"‘éﬁ*j

The budgel sel consists of all bundies that are avattable to the consinner: The ::.:‘\ L~_‘
consumer can choose her consumpiton bundle from the budgel sel. Buton

whal basis does she chooge her consumption bundle from the ones thal are V= ‘
~ I[‘“ &.1 Ta

available to her? In economics. i is assumed that the eonsumer chooses her
constmption bundle on the basis of her tatse and preferences over the humdles
fn the budget set. [1 s generally assumed that the consumer has well defined
preferences over the set of all possthle bundies. She can compare any wo
bundles. In other words, between any two bundles, she etther prefers one to the
other or she 1s tndifferent between the two.

Equality of the Marginal Rate of Substitution and'the Ratlo of
the Prices

The optimum bundle of the consumer 15 locited @t the polnt where the
budget line 1s tangent (o one of the indifference curves. If the budget line
1s tangent to an indifference curve at a point, the shsolute value of the
slope of the tndifference curve (MRS] and that of the budget Hoe (price
ratio) are same at that potnt. Recall from our earfter discussion that the
stopeof the indtfference curve s the rate at which the consumer ts willing
to substiiute onegood for the other. The slope of the budgel line is the
rale al which ihe consumer s able o substituie one ggod for the other
in the market. At the optimum, the two rates should be the same. To see
wiiy. consider a point where Lhis 1s nol so. Suppase the MRS at such a
potnt s 2 and suppose the two goods have (he same price. AL this pofnl.
the consumer 18 willing to give up 2 mangoes If she 1s givent an exlra
banana. Bul in the markel, she can buy an extra banana if she gives up
Just 1 mango. Therelore, if she buvsan exira banana, she can have more
of holh (he goods compared (o the hundle represenied by Lthe poinl, and
henee, move o a pfc{é’:_nrd bundle. Thus. a poinl at which the MRS Is
greater, the price ratto cannot be (he optimum. A stmitlar argument holds
for any potnt at which the MRS 1s less Lhan the price ratlo,
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I economics, I is generally assumed thal the ecmsumer 1s a rational
individual. A rattonal individual clearly knows whal 1s good or what ts bad for
her, and tn any given siluation. she always (ries Lo achieve Lhe best for hersell
Thus, not anly does a consumer have well-defined preferences over the set of
avallable bundles. she also acls according to her preferences, From the bunudles
which are avatlable (o ber, a ralional consumer always chooses the ane which
gives her maxtmum salisfaclion.

[n the earlier secitons, il was ohserved thal the budget set describes Lhe
bundles thal are avallable 1o U consumer and her preferences over the avallable
buniles can usually be represented by an indtfference map, Therefore, the
consumer's problem can alse be sialed as follows: The ratlonal consumer’s
problem ts Lo move (o a potnt on the highest possible tndiference curve given
her budgel sel

i such a point exists, where would 1L be locatled? The optimum point toudd
be located on the budget line. A poinl below the budget line cannot be the
optiimum. Compared 1o a poinl below the budget lne, there 15 nlwavs SOT1E
point on the budeet ine which contains more of at least one of the guﬂds and
noless of the olher, and 1s. therefore, mfemdbyacmmmmrwhmrpmlﬁmm
are monolonic. Therefore, Il Lthe consumer's preferences are manolonde, for any
point below the budgel Une, there 1s some point on the budget ine which 1s
preferred by the consumer. Potnts above the budget Ine are not avatlable to
the consumer. Therefore, the opttmum (most preferred) bundle of the consumer
would be on the hudget line.

Where on the budgel line will the optimuam bundie be located? The point al
which the budnet line just louches fis tangeni o), one of the indifference curves
waottd be the optimum.® To see why this (s so. niote that any potnt on the budget
Itne other than the potnt at which it touches the mdifference curve lles on a
lower indiTerence carve and hence isinferior. Therelore. such a polnl cannol be
the consumer’s 'eptimu. The opuminm bundle 1s located on the budeed ine at
the point where the budged line 1s Gingent 1o an indifference curve.

Figure 2.12 illusirates Lhe
consumer’s oplimunt. AL (x], %) e s
budget Ilne 18 tangenl to the black
coloured tndiffercnce curve: The first
thing to note ts that the mdifference
curve just touching the budgel line
1s the highest possible mdifference
curve given the ronsumer's hudget
set. Bundles on the indifference
curves above this, ltke the grey one, s St
are noi affordable. Points on the Fig. 2.12
tncifference curves helow this, like the Consumer’s Optimum. The potnd (x;, X2, al
blue one. are certatnly tnfertor to the wuthilch the budgel Mne s langent to an
potnts on the mdtfierence curve, just  "uferemme curre represents he conswomers
touching the budget lme, Any other
patnt on the budget tne les on a lower indifference curve and hence, 1s infertor

o (x;, x2) . Therefore, (¥, x3) is the consumers optimum bundle.

"To be mere precis- o the situmilon §s os depioted @ Figuee 212 ien e opllmmn sl be
lommled a1 the, paind whers the buddei line i= ungent o one of the mdificrener curves. Tlowever,
tiere wre ather siuations i which e optiossm s al o peint whuere e oonsemes spends b eotine
incone on oone of tho goods ooly.
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In the previous seclion, we studied the cholce problem of the consumer and
dertved the consumer's optimum bundle given the prices of the goods, the
consumer’s income and her preferences. it was observed that the amouni of a
good that the consumer chooses optimally. depends on the price of the gooil
iself. the prices of other goods: the consumer's tncome and her tastes and (
preferences. The quantity of a commaodity that a consumer ts willtng to buy and

is able (o afford, given prices of goods and consumer's tasies and preferences is
calied demand for the commodity. Whenever one or maore of these vartables
change. the quaniity of the good chosen

by the consumer is likely to changeas = 3y, 4

well. Here we shall change one of these !

varahles at a time and siudy how the \

amouni of the good chosen by the X~ i « - .

consumer is related to that vartable. ™ | (‘J__

2.4.1 Demand Curve and the Law of \ ~

Demand F 3

if the prices of other goods, the o - . N ? ..__'—-—_:"_‘__r.-
{?ﬂflﬂlﬂﬂﬂJﬁlﬂWﬂ]Eaﬂdhﬂ 135“3 and m: (Foatind ey - ,ﬁ""
preferences remain unchanged. the ’ ~ b

¢ that Drmn.m:t E‘m‘nﬂ. e demnd nlwc.' s ﬂ
amtl:m:lu of & good b the q:unm';:T relation between the quanttty of the good
optimally chooses, hecomes entirely chosen by a comsurmer and the grice of the

s -

- . A——
dfpﬁndmt on 5 price. The relalion F.i Thue I'fﬂpl.l'ﬂl.'ﬂl L‘ﬂ-ﬁﬂ-ﬁﬂlﬂrh" is Al f" '%‘ '|=-
between the consumer’s opiimal cholce  pusasured along the verttoal wets and J '
of the quantity of a gnod and s price s dependeni variahle (quaniiy) s measured I-
very mmportamt and this relation is called @iy e hortagnial axss. Tl demand cumye : = -\*{/
the demand funetion, Thus. the giues' the quanttty demanded by the ™ S

s i ) Rinction for a- y CONSUTET at cool price.

T——
£l nﬁt
1
<)
J

R
o
[

Functlons S
Constder any two variablesyand y. A metion -
y=f1
Is a relallon between the two vartables xand i such that for each value of x,
there 1s an unigue value of the varable y. In other words. [(x s a mle
which assigns an untque value y for each value of x As the value of y
depends on the value of x, 15 called the dependent variable and xis called

the independent vaniable,

EXAMPLE e 1

Constder, for example, a situation where vean take thevalues 0, 1,2, 2 and
suppose corresponding vatues of y are 10, 15, 18 and 20, respectively.
Here y amd xare related by (he function = /(x4 wihich is defined as ollows:
JOy=10: (11 = 15: f12) = 18 and f{3)= 20.

g -
i
#

(s
N

EXAMPIE — . 2
Consider another stiualion where x can lake the vatues 0, 5, 10 and 20.
And suppose cormesponiding values of yare 100, 90, ?ﬂmadw rwpmuvelg
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He=, yand yare refale] by Lhe funelion gy = f1x) which is defined as ollows:
J0y = 100: f110) = 90; r{15) = 70 and f(20) = 40.
Very often a functional relation between the two vartables can be expressed
in algebrale fom tie
y=b+xamd y=hHl —x

A function ¥ = f{v 18 an Increasing funclion if the value of ¥ does not
decrease with increase in the value of x. 118 2 decreasing ﬁms:ﬂﬂrl il the
value ol 'y does nol inerease with increase in the value of x The funclion in
Example 1 15 an increasing funciton. 56 Is the function y= x+5, The funciton
in Example 2 1s a deereastng function. The function y = 50 — x 1s also
decreasing,

Graphical Representation of a Function

A graph of a funciiim y = Mz 15 a diagrammallc representaiton of
Lhe uinciion. Following are the granhs of the functions tn the examples
gven above.

¥ 1] .
(o4 (0, 101
(2. 18 + 5. 90)
v 18} - (1o, 700
{0, 10)
- (0, 400
u 1 L ﬂ L)
Lal [LE]
F i |
C I-// ~,
e ™
g
;’ N
" \'\\l%-\"
L
g
\\‘-_1
0 ' ]
{c) (1]

Usudlly, in a graph, the independent vanable s meastred dlong the
‘horzontal axis and the dependent variable 15 measured along the verlical
axts. However, tn economics, ofien the opposite 15 done, The demand curve,
lor example, s deawn by taking |he independeni vaddable {price) along the
vertical axts and the dependent variable ([quantity) along the horizontal axis.
The graph of an increasing funclon is upward stoping or and the graph of a
dntn-aﬁing function = downrwanrd sloping. As we can see from the diagrams
above, the graph of y =5+ xis upward sloping and that of y =50 - x, 15

downiward sloping.



gives (e amount of the good thal the consumer chooses al different levels of 1ts
price when the other things rematn unchanged. The consumer’s demand for a
goud as a funetion of its price can be wrillen as
X=fi¥} 2.32) o=

where X denotes e quantity and P denotes Whe price of the good. 4 .‘,‘

The demand function can also be represenled graphically as tn Flsure 2.13. »”
The graphical represéntation of the demand functon 1s called the demend curve. | '\ (,f C\;)
The relation between Uie consuttier’s demanid for a good and (he price of the Q o |

good 15 lkely 0 be negative n general. [ other words, the amourd of a pood
that a consumer would optimally chioose 1s [ikely (o Increase when e price ol

the good falls and it 1s likely Lo decrease withh a rise in the price ol Lhe good. - -‘7‘ ¢ .-—-::
2.4.2 Deriving a Demand Curve from Indifference Curves and Budget - 4 [ }
Constralnts '

Constder an individual consuming bananas (X, Jand mangoes (X)), whese income Ty b )
ts M and market prices of X, and X are p', and P, respectvely. Figure (a) depicts | ( %/—
her consumptton equilibrium at potnt C. where she buys X' and X', quaniittes . -

of bananas and mangoes respectively. In panet (b) of figure 2. 14, we plot P!, / :'. l
agatnst X', which is the first point on the demand curve for X . Ll

5 nk
A \ 1 \,,
: X EN
A L
a ] i f I-' l._“-.-
R = St
& =M
= x, X! A Tx % = g
| | | | 4 i
B : fhaamtities & B
Fig. 2.14 fol i

Deriving a demand curpe from ind {{fference curves and badget constraints

Suppase the price of X, drops (o B, with P, and M remaining constant. The
budget sel i panel (a), espands and new consumption equilibrium 1s on a
htgher mdifference curve at polnl D, where she buys more of bananas (X, > X', ).
Thus, demand for bananas tncreases as (s price drops. We plol B H.EH]]!SI. K
in panel (b) of ligure 2.14 10 get the second potnt op the demand curve for X,
Likewtse the price of bananas can be dropped furthier Lo B, resuliing in furlhﬁ'
increase in consumption of hananas o X, . 1, plotled againist ¥, oives us the
third potnt on the demand curve. Therefore, we observe that a drop tn price of
barvinas resulis in an norease In quallly of bananas purchassd by an indmnvidual
who maxinises s utihty, The denuad curve (orf bananas ts thus negatively
sloped.

The negrtive slope of Lthe demand curve can also be explatned tn tems of the
two effects namely, substitution effect and income effect Lhat come tnlb play
whien price of a commodity changes. When bananas become cheaper. the
consumer maximises his utllity by substlinting bananas (or mangoes th order
Lo dertve the same level of satisfacton of a price change, resulling In an Increase
in demand lor bananas,




Moreover, as price of bananas drops, consumier's purchasing power Incieases,
which further increases demand for bananas (and mangoes), This 1s the tncome
effect of a price change, resultmg in lurther merease o demand orbananas.

Law af Demand: Law qf Demand siales that olher things being equial,
there s a negalive relation betiween demvnd for a commedity and its price. in
other words, when price gf the commodity increases, demand for 1 falls and
when price of the commexdlty decreases, demand for Il rises, other factors
remaining the same.

Linear Demand

A linear demand curve can be written
as

Vrlvs
T

dipp=a-bp0<psi

:ﬂ:p?% (2.13)

where ais the vertcal intercepl. -bis
the slope of the demand curve. AL
price (). the demand 18 @ and at price

o
| Fig. 2.3%

Linear Demand Carew. The dingrom depicts
the Mnevorelenaned cune given by oquation 2,13

(s

ALY (=

equal to %. the demand 15 0. The

slope of the demand curve measures

the mte at which demand changes with respect loils price. For a unit increase
tn the price of the good, the demand falls by bimits, Punire 2. 15 deptels a linear
demand curve.

2.4.3 Norma! and Inferior Goods

The demand [unctlon 18 & relatton between the consumer's demand for &
good and s price when other thilngs are given. Instead of studying (he refalion
between e demand lor-a good and 1S price, we can also study Lhe relallon
between e consumer's déemand lof Ue good and (he incomie of the consumer.

The quanuty of a good Lhat the
corsumer demands van Incregse or
decrease wilh the fise In lncome
depending on the rature of the good.
For most poods, the gquaniiy ial a
consumer chooses, Increases as Lhe
consumer’s intonie Increases and
decreases as (e consumers licome
decreases. Such goods are called
normsal goods, Thus, a consumers
demand for a normal good moves 1o the
same directlon as He ncome of Lthe
corlsuimer. However, thiere are some
goods Uie demands for which move in
the apposite direction of the income ol
the consumer. Such goods are called
inferlor goods. As the income ol the
conswmer lnereases, Lhe demand for an
Inferior good [als, and as the come
decreases. e demiand [or an inlerior
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A rise in the purchasing power
liftcome) of Lhe consumer con
somclimes indues the consmmmer (o
reduce the consumption of o good.
In such a case, the subsiitution
effoct and the ncome effect will woerk
in opposite direcions. THe demamnil
for such a good cone b oversely or
positively related to s price
depmading on Whe nelilive strengihs
ol Lhese two opposing eleels, 1 the
substitution effect 5 stromger Lhan
thee ineomn offieel, the demond for the
good and the price of the good would
sl be dnversely related. However,
If the meome effect ks stronger g
Lthr subsiitution effvel, e dietord
for (he pgood would be positively
velated o s prce. Such w gond is
calliel o Glffen good.



good Tises, Examples of Inferior goods include low qualily food llems ke
coarse ceteals,

A pood can be a normal good for the consumer al some levels of Income and
an Inferior good for her al other levels of income. Al very low levels of income, a
consumer’s demand for low quality oereals can inerease with income. But, beyonsd
a level, any Increase in income of the consumer s ltkely to reduce her
catsumption of such foud llems as she switchies Lo better quallty cereals.

2.4.4 Substitutes and Complements

We can also study Lhe relation between the quaniity of a good thal a consumer
chooses and the price of a related good. The quanlity of a good Lhal the
consumer chooses can increase or decrease wilh the rise tn the price of a
related good depending on whether he (wo goods are substitutes or
complementary to ¢ach ather. Goods which are consumed logether are called
complemenlary goods. Examples of goods which are complement lo cach ©
other include lea and sugar, shoes and socks, pen and ink, ete. Since (ea
and sugar are used (ogelher, an Increase 1o the price of sugar Is likely (o
decrease Lhe demand for tea and a decrease (n the price of sugar s ltkely to
increase the demand for tea. Stmilar 1s the case with ather complemenis. In
general, the demand for a good moves in the opposite direclion of Lhe priee of
ils complemenitary goods, '

ln contrast o complements, goods bke lea and colfee are nol consumeéd
logether. In fact, they are substitutes for cach other. Stnee tea is a substitule for
coffee. il the price of coffee Increases, the ronsumers can shifl Lo tea, and henece,
ihe consumption of tea is ikely lo go up. On the other hand, if the price of colfe:
decreasss, the consumplion of tea 1s ltkely to go down. The demand for 2 good
usually moves tn the direction of the price of Its substitutes.

2.4.5 Shifts in the Demand Curve

The demand curve was drawn under the assumplion (hal the consumer's
meome. (he prides of olher goods and (he preferendes of the consumer are given.
Whal happens to the dentand curve when any of these things changes?

Given the prices of other goods and the preferences of a consumer, il the
income thoreases. the demand for the good &1 each price changes, and hence,
there 18 a shift i (he demand curve. Farnormal goods. the demand curve shifts
rghtward and for tnfertor goods, the demand curve shifts leftward.

Given the comsumer’s Income and her preferences, (M ihe price of a relaied
good changes, the demand for a good al each level of it price changes, and
hence. there is 4 shifl tn the demand curve. If there 1s an increase n the priee of
i substitule good, the demand curve shills rightward, On the other hand, of
there is an merease inthe price of a complementary good, the demand curve
shifts leftward. '

The demand curve can also shifl due (o a chiange in the lastes and preferences
of the consumet. If the consumer's preferences change in Byvour of a good, the
demand curve for such a good shifis nghiwand. On (he other hand, the demand
curve shifts lefiward due Lo an unfavourable chiange In the preferences of Lhe
consumer. The demand curve for jee-creams, for example, 1s likely o shiil
Aghtwand In the summer because of preference for 1ce-creams goes up o
stimmer. Revelatton of the fact thal cold-sdrtnks might be injurons (o healih can
adversely afleet preferences for cold-drinks, Thists Ukely to result in a leftward
shift in the demand curve lor cold-drinks.
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Shifts in Demand. The demand curoe tn panel o) shifts Leflosard aned theal tn poned
(1) shigfi= Piephiieard.

Shifis in the demand curve are depicted tn Figure 2, 16. [t may bementioned
that shift in demand curve takes place when there is a change in some factor,
other than the price of the commodity.

2.4.6 Movements along the Demand Curve and Shifis in the
Demand Curve h

As It has been noted earlier, the amound of & good that the conmsumer chooses
depends on the price of the good, the prices of other goods. income of the
consumer and her lastes and preferences. The demand funciion ts a relation
between the amount of the good and (s price when other things rematn
unchanged. The demand curve s a graphical representation of the demand
function. At htgher prices. the demand i1s less. and at lower prices. the demand
Is more. Thus, any changein the price leads Lo movemenls along [he dermmand
curve. On the other band. changes in any of the other things lead 1o a shiftin
the demand carve. Flgure 2,17 illustrates a movement along (the demand
cufve and aslill in the demand cirve.

 Inzeatevanry) 13
Mverwpommpmics
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 Fig, 2.7

Movement along a Demand Caree and Shift of a Domand Curee. Pancl fal depiiis a
movemend alon) the diemend curve and panel (b) depiets a shift of the demand curne.

|—'32.5 Marxer DEMAND

e

In thie Iast seécilon, we studied the cholee problem of e individual consumer
and dertved the demand curve of the consumer. However, tn the markel for a
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goud. there are many consumers. [t s tmportant to find sut the markel demand
lor the goud, The markel demand for a gooid al a particular price ts the Lolal
demand of all conswmers Laken together. The markel demand for a good can be
dertved from the mmdividual demand curves. Suppose there are only two
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cortsumers in the niarket for a good. Suppose ai price p', the demand of consumer f
115 ¢; and that of consumer 2 is ¢, Then, mnmaﬂ:ﬂulﬁnaﬂdn[llmgmdaip-'
Is g+ 4, Stmilarly, al price p. il the demand of conisuer 115 g, and that of
comsumer 2 1s §, , the market demand of the good at j Is §, +§,. Thus. the N O T
mnrkﬂidmtandlnrmﬂgmﬂalearh;mremhﬂdmwﬂdb}rmﬁinguplhe ‘)"%‘ l';_; =
demands of the two consimmers at that price. [f there are more than two consummer s 7

in the market fora good, the market demand can be derved stmitlarly,

The market demand curve of a good can alse be derived from the individual
demand curves graphically by adding up the individoal demand curves
hortzentally as shown in Flgure 2.18. This method of adding two curves 1s called
horgonial suimmation.

Adding up Two Linear Demand Curves

Constder. for example, a market where there are two consumers and the demand . ©
curves of the two consiuners are ghven as

dip)=10-p (2.14) =

and dyp)=15-p (2.15) 7

Furthermore, at any price greater than 10, the consuimer 1 demanids O unil of

the good., and stmilarly, al any priee gréater than 15, the consumer 2 demands 0

uril of the good. The markel demand can be dentved by adding equations {2.14)

and (2.15), At any price less thian or equial ip 10, the market demand 1s given by

25 - 2p, for any ;mr.rgma:frthan 10, and less han or equal to 15, market
demand 1s 15 -p. and at any price grealer than 15, the market demand ts 0.

ihf'ﬁ EvasTicrry oF DEmasp

The demand for a good moves in the oppostte direction of 1ts price. But the
mmpact of the price change is always nol the same. Somettimes, the demand for a
good changes constdersbly even for small price changes. On the other hand,

there are same goods for which the demand 1s not affected mueh by price changes.

R
o
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Demands for same goods are very responstve (o price changes while demands
for certatn others are nol so responsive to price changes, Price elasticity of demand
Is a measure of the responstveness of the demand for a good Lo changes in 1s
price, Price clastictty of demand for a good bs defined as the pereentage change
in demand for the good divided by the perventage change tn 115 price, Price-
elasticity of demand for a good

percentage change in demand for the good

0= percentage change tn (he price of (he good (2.16a)
o
ﬁumn
(2.16b)

a,y
(5 M)
Where, op 15 the change in price of the good and AQ) 1S the change In quarlity
of the good.
EXAMPLE o 2.2
Suppose an Individual buy 15 bananas when Its price ts R, 5 per banana. when
the price increases (o Rs. 7 per banana, she reduces his démand to 12 bananas,
Price Per banann (Rs.{3 B -:mgg:g—ﬁmm demanded : Q
OldPrice : P,=5 Old quantily : O, = 15
New Prive : P,=7 New quantiy: 9, =

In order Lo find her elasticity demand for bananas, we find the percentage change
in quanilly demanded and 15 price, using the mformation summartzed in tahle.

Note thiat (hie price elasticlty of demand s a negative number siee (e desnand
for a gond {s negattvely related tothe price of a good. However, for stmplicity, we
will always reler (o Lthe absolute value of the elastcily.

Percentagte change tn quaniity demanded = %‘E—xlnﬂ

=[M]ﬂm
8

_12-15
15

x 100=—20
AP
Percenitage chiange tn Markel pirice = ﬁ_ﬂm
4 i F']:-:'I[Hl
1

—?;5:1m=4u
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Therefore, tn our example, as price of bananas Inereases by 40 percent,

demand for bananas drops by 20 percent. Price elasticlly of demand || =§ﬂ =05,

Clearty, the demand for bananas 1s nol very responstve (o a change inpriceofl g
bananas. When the percentage change in quantity demanded ts less than the  »

percentage change tn market price, o) 1s estimaled (o be less than one and the f’x
demand for the good s said Lo be inelastic al (hal price. Demand lor essenital | o \ {f . ’
v

gupds 1s often found Lo be nelasiic. \1
F [. : l
When the perceniage change in quantity demanded equals the pereentage + ) i

When the percentage change in quantity demanded 1s mare than the
)
change in iis markel price, | 1s estimaled 1o be equal (o one and the demand I ‘(‘J /_

percenlage change tn markel price, (he demand 1s satd (o be highly responstve
to changes in market price and the estimated Ihdismurclhaﬂcmt.*ﬁhfdmxaﬂd 7)
for the good 1s sald Lo be elasie al Lhat price. Dmnﬂnd.[urmmwgmdsmﬁeﬂn

1o be highly responsive to changes in thetr markel prices and o >1.

for the good 15 satd (o be Unitary-elastie al that price. Note that the demand for

certamn goods may be elastic, unitary elastic and inelastic at different prices, In ’-..! \ L~_‘

fact, n the next section, elastictly along = linear demand cirve 1s estimated af I —_— o=
diﬂﬂmlpﬂmmidshuml {0 vary al each pomt on a downward sloping demand "'/:-_r" -

curve. o : J:,-* X
2.8.1 Elasticity along & Linear Demand Curve i

Let us constder a inear demand curve g= a— bp, Note thal al any poinl'on the

demand curve. the change In demand rﬂ“ﬁmt(ﬁgﬂ}g&tﬂ,mﬂpt}m ﬁ =

Sulmulltﬂrlgilltva]uuﬂf% 2 I68) e

o u/ts ==
weobtain, €,=— b w,
puting the valueof g. | S 1:. Jo
___bp iy '

S=a=ln (2:17) * wl

From (2.17). 1t 1s vlear {hat the lei=0
elastieity of demand is different at =~ 9 a/a O g
different points on a lnear demand  Fig. 219

curve. Al p=0, the elastieity 150, aL g=  graaricity along a Linear Demand
.l Curve. Frice elastictly of demand ts different
D. elasticiy 1s «. ALp= o . theelastiolly o giferent potnes o the taear demearn

is 1. at any pirice greater than Oand less “™
.1&9113.}- elasticity ts less than 1, m}d&lmwpﬂmwtﬂmanir dasicityts ™~

greater than 1. The price elasticittes of demand along the Unear demand curve |
givery by equation (2.17) are depicted in Figare 2.19.
}

y . s
A | J:-_f‘— L& 1 _:“‘

e ===



Geometric Mensure of Elasticity along a Linear Demand Curve

The clasticity of a linear demand
curve can easily be measaredd
geometrieally. The elastlelty of Bl
demand ot any point on o stradgll e
line demand curvr is given by the . S £
ratto of the Iower segmend ongd the P N
upper segment of tie demsnd curve i -
Al thal poinl. To see why Uthils is e c -,
case cofisider (e [ollowing [rare \\
which depicts o straighl linc . .
demand curve, g =a —bp. ]
Suppose al price pY the
demand for the good {5 §". Now
onfssider w snill clange in e price. The ticw price |s pf, and ol ol prioe,
dermand for Ue good B gt

aq=q'q°=cnmump=p'w=cﬂ

P

i g & Uity

0
Therefore, ¢, = ;j:gﬂ :3 —1%711 gﬂ Ecg x %

. "D ‘D
e 857w 5 e i g, B - B AD O
(o’ _ @D
e

gD pa

Since. Bp'D wid BOA are similig irinngles, p'B = 0O

Thiis. e, = %-

Th t.‘]u_-qll.r.lf.y af demund ot different points on 3 stralghl Une demand
carve cun be dirdved by ds melhod. Elnstletty s O 4l the polol where Uie
ol curve meols | the horizonilal aods ond 11S s @l the poind where LHe
demand gurve meets: Uie vortienl neass At the madpoint of (the demand  curove,
the glastiniiy = 1. al ooy point to the [efil of the midpointl. it i grentor than 1
and e any poind (o the Tight, it s leas than 1.

Note (hal along the herizonlal axis p = 0, alengd the vertienl nxis g = 0 and

| 2t this midpodal of the demond curve p = %

Constant Elasticity Demand Curve

The elasticity of demand on different pomnts on a inear demand curve 1s duferent
varying from 0 to = But somettmes, the demandd curves can be such that the
elasticity of demand rematns constant throughout. Constder, for example, a
vertieal demand enrve as the one depieted in Figure 2.20(a). Whatever be Lhe
price, the demand 1s given at the level § . A price never leads to a change tn the

demansd for such a demand curve and ley | is always 0. Therefore, a vertical
demand curve ts perfectly inelastice.

Figure 2.20 {b) depics a horlzontal demand curve. where market price
remains constant ai . whatever be the level of demand for Uhe commodity. At
any other price, quantily demanded drops (o zevo and therelore |ef=~. A
hortzontal demand curve 1s perfectly elastic.



i L

Q | G il L IWETETRTNI LY T | | # A ETHRR
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Constant Elasticity Demand Curves, Elastteity of demand af all potris along ihe vertioal
demand curve, as shown e paned (a), s 0, Elastietty of demoned ar all poing along the
Tumrteontal desmwenid curfie. as sfiior i peer] A0 s o - ElaSindtly al el potnis on e denad
v i panaed o) t5 1

Figure 2.2{(c) depicts a demand curve which has the shape of a rectanoilar
hyperbola. This demand curve has a property that a percentage change in price
along the demand curve always leads (o equal percentage change in quantity.
Therefore, le,l = 1 at every point on this demand cirve. This demand curve ts.
calied the untiary elasttc demand curve.

2.6.2 Factors Determining Price Elasticlty of Demand for a Good

The price elastivity of demand for a good depends on the nature of the good and
the avatlability of close substitutes of the good. Consider, for example, necessiifes
Itke food. Such goords are essenttal for e and the demands for such goods do
not change much in response (o changesin Hhetr prices.. Demand for food does
not chisnge much even if food prices gu up. On the ofher hand, demand for
fuxuries can be very responsive (o price changes, In general, demand lor a
necessity 15 lkely to be price tinelastic while demand for a huxury good 1s lkely
to be price elastic. _ _

Though demand for food ts tnedastic, the demands for spectfic food Hems are
ltkely 10 be more elastic. For example, think of a partinilarvanety of puises. If the
price of this vartety of pulses goes up, people can shift 1o some olher variety of
pulses which ks close substitute. The demand for a good 1s ltkely o be efastic if
close substitutes are eastly avatlable. On the other hand. if clipse substitntes are
not avallahle eastly, the demanid fora good 1s Ukely (o be inelastic.

2.8.9 Elasticity and Expenditure
The expenditure on a good 1s equal to the demand for the good tmes 1Ls price.
Often it s tmpartant to know how the expenditure on a good changes as a resuil
af a price change. The price of a good and the demand for the good are tnversely
related (o each other: Whether the expenditure on the good goes up or down as
a resull of an increase n iLs price depends on how responstyve the demand for
the good 1s to the price change.

Constder an increase m (he price of a good. If the percentage decline In
quantity is greater than the pacentage iIncrease m the price. the expenditure on
the good will go down. For example, see row 2 tn table 2.5which shows that as
price of & commodity mereases by 10%. 1ls demand drops by 129, resultng i
a deciing in expenditure on the good. On the other hand. if the percentage decline
I quantity 1s less than the perventage increase In the price, the expenditure on
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the good will go up (See row 1 in table 2.5). And 1f the percentage decline in
quantity is equal to the percentage merease in the price, the expenditure an the
pood will remain unchanged [see row 4 m lable 2.5).

Now constder a decline tn the price of the good. Ifthe percentage Increase tn
quantity 15 greater than the percentage declime in the price, the expenditure on
the good will go up{see row 4 in table 2.5). On the other hand. if the pereentage
Incresase in quantity s bess than the peroentage decline tn (e price, the expenditure
on the good will go downlsee row 5 in1able 2 5). And [ the percentage ncrease
i quankity 1s equal to the percenlage decling in the price, the expendiiure on
the good will rematn unchanged {see row 6 i Lable 2.5).

The expenditure on the good would change in the opposite direction as the
price change if and only I the percentage change i quantity ts greater than the
percentage change tn price, el the good 1s price-elastie (see rows 2 and 4 in
lable 2.5). The expenditure on the good would chiange tn the same direction as
the price change If and only If tHe percentage chiange in quantity ts less than the
percentage change in price, Le., (Fthe good 1s price inelaste (see rows | and 5in
tahle 2.5), The expenditure on the good would rematn unchanged f and anty 1f
the percentage change In quaniity is equal to Lhe percentage change In price,
Le 1 the good 15 unit-elastie (see tows 3 and 6 (n table 2.5),

Table 2.5: For hypothetlc cases of price rise and drop. the following table
summarises the relatlonship between elasticliy and change in expenditure
of a commodity

Change| Changein | % Change| % Change. pacion | Nature.of price
i Price| Quantity | mprice lnqumﬁyhrpm’ diture | Elasticity of
(7 [demand Q)] demamd =P demandpy;
1 T i +|0 8 T Price Inelastie
! T i +i0 -12 ' Price Elastic
a|l 1 T <10 -10 No Change| Unil Elastic
4 1 3 =10 +1b T Price Elastic
5| | 1 -10 +7 l Price Inelastic
6 E T =10} +10 No Change | Unit Elastic
Rectangular Hyperbola 2
An eguntion of the form
a =
whire x ared b nre fwo variables und ¢ s 2
constanl, giving us a curve called I 5\
| rectanginlar hyperbola. It s o dowtiwaied N
sloping ourve o the 2~y plane es shown i =
| in the diagrom. For any two poimis pani g ‘w::
| ‘an the enrve, the arvas of the two
rectanglles Oy, pr, ssnd O g are simme and O , Az, L

cqunl o ¢

Il the cguation of o demand | curee
tnkes the form pg.= e, where ¢ 5 n constant, W will be p rectangular
hyperbola. where price (p times quantity (gl 1s o constant. With such o
demand eurve, oo maller ol what peint the capsumer copsumes, her
expenditures afe always e same gl egual e



Summary.

Relationship between Elasticity and change in Expenditure on s Good

Suppose al price p, the demand for a good 1s g, and al price p + Ap, the
demand lor the good Is g+ Aq.

AL price p, the (otal expenditure on the good Is pg, and at price p+ Ap.
the lotal expenditure on the good 15 (p+ Apllg+ Ag).

If price chianges from p to (p+ Ap), the change m (e expenditure on the
good 1s, [p+ Apllq + Aq) - pq= gAp + pAg + ApAg.

For small values of Ap and Ag, the value of the term ApAg 1s negligtlie,
and tn thal case, the change in the expenditure on the good Is approxtmately
given by gAp + pAg.

Approximate change In experiditure = AE = gAp + pAg = Aplq + p%g]
=aplgil+ %El] =Apiqgil +e)l.

Note that

e, <-1, then gl +¢€,) <0, and hence, AE has the opposite sign as Ap,
e, >-1. thett q(1 + g) >0. and hence, AE has U same sign as Ap.

ife, =1, then g (1 + ¢,) =0, and hence, AE=0,

Thie budget sel s U colleetion of dll bundies of goods thot o catistimer G biy
with her ineome o the prevailing markot priges.

The budget lirie represients all bundles which cost e consumer b critire Incotme.
The budget line is negatively sloping,

The budgel st chunges W either of (he (wo prices or the nenme changes.

¢ The consumer s well-defined '[lfﬂﬁ!ﬂ!lwz:'t tver U tl:[ltmﬂnn of all pussible

bundles. She can ok the avallable bundles aceording (o her preferences
owet Lhem.

The consumers preferences are assumed 1o be ook,

An indifference curve s a Joctis of all points representing bundles among which
the consumer s fmliffereat.

Monotonicity of preferences mmplies that the indifference curve is downwarnd
sloping.

A consumer's proferences. o general. can be representod by on indifferonce map.
A consumers preferenioes, i genoral, ean ilso be represented by o ulllity funelor
A mtiomal vonsumer always chioases bor mosd, prefimed bundle from dhe bueleel sef.
The cansumer's optimum bundle s located of the point. of tsngency between the
bl lime amd anindifference curves

The consumer’s demand curve g@ves the amount of the good that o consumer
chooses at different livels of its price when the price of other foods, the copsumer’s
ineaine anil ber wstes and preferences remain unchanged.

The demmnd curve ts gonerplly downward sloping

The denmsarm) (oo nomsld @eod incrmses |decrensss) willi Bicrese (decrense] i3
e consmmNET’s Mo,

The demunid for an inferior pood decreases (incrcases) as the income of the
crHIsSImeT inereases [decreases).

The rorked demand curse represerits e demsisd of all eonsomers in e mnrket




Key Concepis

Exercises

| (aken togettier ot different levels of the price of the good.

1* The price clasticity of demand for o good s defined as the poreentoge change in
demand for the good divided by the percentage change in ls prive

* 'Phe clusticity of demand is a pure number.

» Elssticity of demand for o good ard totdl expendiiure on the good are closely
redated.

Budgel sel Budget ltie

Preference [ndiiference

Indifference curve Marginal Rale of substitaticn
Monalonle preferences Dimitnishitng rate of substitaiion
Indifference map, Uity lanetion Consumer's aptimum

Demand Law ol demand

Demiand curve Substiutton efect

Incame effect Normal good
Inferior gnod Subsutute
Complement Prive elasuelty of demarnd

L

10.

11

|

Whint o you mesn by the budgel sct of o consumer?.

2. Whind s hudigel lie?
3.
4.

Explain why ihe budgel line Is dowsveard sloping.

A consumer wants to consume twp goods, The prices of the (wo goods nre Rs 4

uml e & e=spectively. The consmer s ineome b Rs 260,

(I Write down the equation of (he bl Hine

{it) How mmucls of geod | ein the cansmmer consume I she spemds her entine
Inecme on Ul good?

() Hew much nrupul! 2 can she consime |l she spauds her entire neome an
thint good?

[iv] Whad is Lhe slope ol De Bodigd e

Quisllons 5, & and 7 are milated o gquestion 4.

How does the budget line change if the consumer’s neome Increases (o s 40

but the prices remaln unchanged?

Einwdn&nlhem:dqﬂi line change i the price of good 2 decreases by o Tupee

bt the price of woodd 1 s the cofismers ihcome remain uncliangd?

Whist hsppens io the badget set if both the prices ns well as the ineome doubic?

Suppose o coisumer can dfford to buy & units of god 1 ond B units of good 2

if she spenmds her ontire ineome. The prices of the two goods are Bs 6 and Rs 8

respectively, How munch is the consumer’s income?

Suppose o censumer wants lo consume two (@oods which are available only in

inieger units, The bwo goods are equally priced at Rs 10 aml the consumer's

income s s 40,

{1 Write dewn all the bamadles thast are avallible to the consmmer _

il Amrng the bumiles that are available to the consamer. ldemtify those which

cost her exactly fts 40,

What dn yon mean by ‘monotonic preferences™

» H m consumer hns monotonic preferonees, con she be indifferont. between: the

bumdles (10, 8] and (8. 6]7
Suppose 0 consumer's preferenices ore monolonie. Whal can you say aboul
her preferopes mnking over (e bumdtes (10, 10} (10, 9) ond (9, 97
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- 27. Suppase there wats a 4 % decrease in the price of a good, and as o result, the

13. Suppose vour friend Is Indifferent 1o the bundles (5, 8) and (6, B). Are Lhe
proferences of your friend mondtoriic?

14, Suppose there ame Iwo consumers in the marked for o good and their demand
funetions are as Bllws: =

,1pi'=20 p for amy price liss than or egqual 1o 20, aml o (p) = 0 al any price

preater Lhan 20
dip) = 30 - 2p for any price less than or equal to 15 and d {pl = 0 at any price
greater than 15
Fiod ol ihe macke] demand Gmmciion.

15. Suppose there are 20 consumers for a yood and they bave idimbeal demand
fumgtions:

dip) = 10— ipfnrnnyl:ﬁrrlmlhunwnpmiml anid o {p) = ﬂﬂlnﬂf[ﬂ'ﬁ:r*

greater thpm lﬂ
What Is the mﬂrki:i. cemand firnction?

16. Consider m market where there are just two | g o, ‘!.u
consumers angd suppose their demands {or the - —
Pouxd are &]'ﬂ‘rﬂ as follows: 18 |24
Caleulate the market demand for the good. 2 |8 20

& |-T |18
4|6 |18
15 |5 |14

1614 (12

17. What do you mesn by 5 normal good? _

18. What do you mesn by nn inferior good'? Give some examples.

19, What do you mean by !uhsulu.hns? Give examples of two goods which are
substitiies of coch: siler-

20. What dis you mican by complements? Give exaomples of tvo goods which sre
complements: of cach other

21. Explain price clasticity of demind.

22, Consider the demand fr & goml. At price Hs 4, the demmmid for the good 1s 25

wrills. Sugpose prive ul'lhcgmdmummtnﬂnn aned as 5 Tesult. the demand
fior the food falls Lo 20 ulls. Dnlmml:lituprbu:r:lulldly

23, Consider the demand curve B = 10 - 3p, What is the clasticity at price -g"?

24. Suppase the price elastigity of demand for a good Is —02 If there §s 2.5 %
mcrease u Lhe price of the good. by wihal peroentage will the demand for the
good pgo down?

25. Supptse the ]:rri'l:'ﬂ-_1_*.5I}I.uﬂr:itjir af demam) for o good s -0.2, How will e
expenditure on the good be affecled I there & o 10 % inerease in the prive of
the good?

expenditure on e good inereased by 2 0 Whal can you say aboul the elasticity
ol demuand?



