Indifference Curve Analysis 111

faction to the consumer. But later on for the sake of simplicity and
geomctrical convenience, we may consider groups of only two commo-
dities in the course of our araly<is. We may, thus, takc two gcods
say, apples and bananas into considcration for our hypothetical consu-
mer. Weassume that the following combinations of these goods yield
equal level of satisfaction to him, hence an indifference schedule is

. -‘_~____.—~__——
composed accordingly (See Table 4.1)
Table 4.1 & e Y

Combination Appics (LX) Traw?" Bananas (Y) &1“9‘/)

a ! Fie 12 477"

b 2 S0 8 Sv

(3 3 5 X9

d 4 a7 3 63

¢ 5 G 2 -

Since, by definition, all lbcse combinations give him the same leve!
of satisfaction, the consumer is indifferent to any of these combinations
whether he getsa, or b,orc,ord, ore. He will neither be better off
nor worse ofl whichever combination he chocses.

[t must be remembered that an indifference schedule represents a
part of consumer’s “*scalc of preference.”” The scale of preference about
combination of goods will constitute diffcrent ranks of preferences
of given combinations. whereas, at a given rank, there may becertain
combinations that may be yiclding equal satisfaction. An indifference
scheduled represents only equal satisfaction combinaticns at_a_parti-
cular ordc. of prcfcrencc while a scale preferenge represents all com.-

binat xone A 'cldmg differen? as wellaq equal levels of satlef'a\,txon

— ———

I‘JDIFITRE\CE CURVE
The Indifference curve is a geometrical devicerepresenting all such

combinations of two gcods yielding equal safisfaction of a particular
level. While plotting an indiflerence curve, however, it is assumed
that the consumer is able to givesufficient information and the goods
are perfectly divisible, so that we have infnite number of combinations
of given goods (apples and bananas in our illustration) yielding the
same level of satisfaction. Thus, by graphically plotting all such
combinations and joining their loci points we derive an indifference
curve as illustrated in Fig 4.1.

In Fig. 4.1, apples and bananas are measured along the x-axis and
the y-axis, respectively. JC is the indifference curve derived on the
basis of indiflerence schedu'e (in Table 4.1). Thus, an indifference
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curve is the curverepresenting the varic us combiraticns of two goocs
(in consideration) vielding equa! catisfacticn to the consumer. Obvic-
usly. aifferent points (a. b. ¢, d.e; on theindilference curve indicate
different  combination$
of the two gOOdS, but
all these combinations
are of equal significance
for the consumer. So he

-1s indiflerent to them

3;; as he will be neither
H i better off nor worse off
41 in choosing any oi these

;‘ points. Thus, the con-
| sumer is indifferent to
O' r $ 5 7 $=—=% ‘May point on a given in-
APPLES difTerence curve. Again.

an indifference curve

represen’s a particular
level of satisfaction, but all points on it represent the same level
of satistacticn. Thus, if we move dewnward or upward from one
noiat to another on the givenindulercnce curve, the level of satisfaction
remains unchanged, though combinaticus between the two geads
change. Alternatively, therefore. an ndilerencecurve may bedes-

\..xb‘,d as vyuai sar; i3 facifon clirve OF o-n 1/ Iy curye.

lndmcrenct Map

Following the above stated principalof equal satisfaction yielding
combinations of two goods X and Y, wecan fcrm various indifference
schedules of these goods with more and more quantities that can be
purchased with higher levels of income, zrnd set outa complete sche-
dule o1 scale of preference by putting indifference schecdules in cider
of their levels of significance.  Accordingly, we can draw severalingi-
Herence curves, cach representing an inditierence schedule. Hence, we
can have a set or a group of such different indifference curves cailed
m(/:ffc;ence nap. This has been illustrated in Table 4.2 and
Fip. -

In Figr. 4.2, v-axis represents commodity A oand )-asis represents
commodity Y. The indifierence curves /C,./C, and IC, are represen-
ting different level of mtzsﬂm ons, nam Lf;. L'_ U. and U, deuved
from the various combinations of two goods Xand Y. Remember

e e s m———— SR i e e——— T e, WOTIEE et —



= re—

W -

Ind fference Curve Analysis 113

Tabic 4.2

Hypothetical Data for an Iadifference Map

Combination of two goods (Unty)

{ I 11!

pX Y X Y X Y

1 10 2 l 3 20

b 6 4 10 5 14

d 2 6 A 7 10

4 | 8 3 9 7
Level of U, (IC) Us (IC2) U, (1C3)
Significarce
Third Order Preference S:cond Order Preference First Order Prefercence.

U, U, and U, stand for the level of satisfaction which is comparable
but not quantitiable.  Thus, U;> U,> U;. Evidently, a higher level
of indifference curve represents a higher level of satisfaction. By de
finition, all points on any one curve must represent the same level of
satisfaction. Thus, combinations of points ¢ and b yield the same
level of satisfaction (U,) on thecurve /C,. However, point ¢ and
vield equal satisfaction (U,) at difference curve /C,. the consunier is,
therefore, indifferent to both, a and b. He is also indifferent to both

M

. i " S ww g 3 ke . .
gor “w‘?w | v candd. But, heis not indifferent
o

betwe¢en @ and ¢. He would
prefer ¢ to a, because ¢ yields
him a higher level of satisfaction
than «. (.- U; > U,). As the
consumer moves to the right
from lower to the higher in-
difference curve, he derives more
satisfaction  because of the
increased quantities of the two

goods. It may be recalled here
that, the level of satisfaction or

B

COLRAQDITY ¥

ordinal utility is the increasing

function of the quantities of the
goods under consideration.
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PROPERTIES OF INDIFFERENCE CURVES

In order o use the indifference curves as a tool of apalysis, itis
essential 10 know their basic characteristics. Some basic properiies
o1 indrTerence curves are enlisted and discussed helow

I. Indifference curves slope dowrwards and to the right.

2. Theyare convex to the origin,

3. They can never iatersect cach other.

4

They need not be parallei.

th

They represent ordirnal measurement of utility.

1. Downward Slopc

By deiinition, cvery indifference curve must slope dow nwards frem
left to the rieht. That means, the indifference cuive Las a negative
stope indicaring that as the quantity oT X increasesin the sei of com-
bination of X and ¥, the amount of ) decreases. This 1s very essen-
1ial 1o substantiate the cefinition of an indifference curve that it re-
presents an equal-satisfaction phencmencn at all points.

It may be recalled that in order to maintain dU=0, when ax re-
presents an increase, Y must imply a decrease. This is possible anly
when the curve bas a negative slope [Sve Fig. 4.3(A) ].

If boweser, anindiflerence curve has no negative slope, it will have
either zero slope or a positiveslope. 1 it has no slope, then the n-
differcrce curve is a horizontal siraipht line as shewn in Fig 4.3 (B).
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This implies that the corstmer would be actually sausfied with more

of commodity X combined with & given quantity of ¥ Thisis absurd
Actually, a combination which includes an increased quantity o7 one
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good with nodecreate in the amountof ancther gecd will yie'd a hig-
her level of satisfacticn ascompared 10 a cembinat:or conta nirg less
of the une good and the unchenged cmount of another good. Hence,
the consumer cannot beandifferentto there combinations. In Fig. 4.3
(B) thus, combination bis preferred 1o a. Thus, the level of satis-
faction does not rcmain corstant, as we move Nom«e to b. While, by
definition, theindiffererce curve implies that the level of satisfaction
remains constant thrcughout the curve. Thus, the indifference cune
carnnot ke horizental or paralle! to x-axis. Similarly, it can be preved
that an indifference curve 1o y-axis carnot run parallel, i.e., it canrot
be vertical straight-line. .

Likewise, it can bescen that an indifference curve cannot slope up-
ward measuring a poritive slope.  For, this would mean that the con-
sumer treats equal level of satisfaction in less as we!l as more quanti-
ties_of the two goods. Jhisis aso absurd. In praphical terms, see
Fig. 4.3 (C), when we compare combination ¢f X snd Y at point ¢
with b, we find that the combination b includes large quantities of
both X and Y. Obviously, then &, will be preferred to a, consume:
cannot be indifferent to @ and b. Herce, the positive slope of indi-
fTerence curve is also ruled out as it does not ceriespond to definttion
of the indifference curve concept. We, therefore conclude that ai]
irdifererce curve must slope downward towards the x- axis.

2. Convc\'it5

All duﬁerencc curves are convex 1o the origin of the axes, or they are
concave upwards, so that they are rclamel) flatter towards the x-axis
and steep.er towards the y-axis, (See Fig. 4.4).

(_onvcxny is an important characteristic of an indjfference curve,

because it implies the law of f_diminishing marginal rate of substitu ¢
(lon.

The Marginal Rate of Substitution (MRS) 7

The marginal rate of substituticn refers to the rate of substituting
cne commodity (on margiral basis) for the other, maintaining the same
aggregate level of satisfaction as befcre. From an indifference curve
we can find out the marginal rate of substitution between thctwo
goods.  Thus, the cmcunt of}’ the consumer i is willing to give up
order to cbtain tn extia unit _(the margiral unit) of X, with a view
to remain on (he s;me ind: f‘grfx cecurve,is uchmca_l cajled the mar-
gifial rate ol substituticn of Xfor Y— (M iRSxy). In fact, the ncga-
tive slope of an indiffcrence CUIVE imbiles that in ardaven — -
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the same level of satisfaction, if the consumer gets an increase in the
stock af ene commadity, (say X) he must have a decrcate in the steck
of another commodity (say Y)Y, This rate of relative chunge ketween
thee two goods is the marginal rate of substitution - 1te s'ope of the
ind:lerence curve measures the margine! rate of substituticn. Thus ¢

4 MRSxy = — 8 "
AX
where,
MRSy = the marginal rate of substitution of X for ¥
A v = asmall change in the quan‘ity of V.
A Y = a smallchange in the quantity of X,
— ?\1 measures the ifopc of the indiflerence curve which

s negative. suggest:ne thatif Yincreases, ) decteasesand vice versa.
The measurement of MRS is ilustrated in Table 4.3,

A .
Tabde .8

Measuiement of Muarginal Rate af Substitution

Commaodity Commadin AIRS = A Y

Py Y A X

10 28 —_—

11 20 — ._S_..= —
|
4

12 16 - —= —4
1
3

13 13 R S

14 " - %: —

3

As in Fig. 4.4, the downward slope of the indifference curve mec-
sures MRS But, the indiflerence curve has convexity, which implies
that the slope is not constant and it diminishes as we mcve downwards
on the difference curve. This supges's that the marginal rate of sub-
stitution of X jor Y is diminishing progressively. In the irdifference
curve concept, thus, Hicks replaces the law of diminishing marginal
utiiity by miredyiing the principie of dimnashing  marginal rate of
sunstitution.  The reason behind diminishing MRSy is apparent.’ As
the consumer has anincreasc in the stock of commedity X, its margi-
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nal significance 1n ‘erms o! commwodity ¥ tends to diminish. Thatis,
X tends 1o become relatively less attractive than before. While, the
marginal significance of Yin terms of X tends to improve with the de-
crease in its stock so it becomes relatively beneficial.  As such, the
consumer, in order to remain on the same level of satisfaction, is re-
quired to sacrifice or part with lesseramount of Y for each additioral
unit of X acquired successively.

The principle of diminishing margiral rate of substituticn is a defi-
nite lmprmement__gon ‘the Marshallian law of diminishing marginai
utility. Unlike Marshall, Hicks does nct assume the cardinal measare-
‘ment of utility which is unrealistic and impracticible. The marginal
rate of substitution is a measurable concept, at it is defined as the ratic
of a small change in the quantity of one commodity (¥)to a small
change in the quantity of another one (x). Thus, MRSxy is measured
in terms of physical units ol the goods.

Indifference curvgtgre convex and not concave to origin. Concavity

implies that there is an increasing slope slope of an mdxﬁcrcnce curve
which ch suggest an mcreasing mede of the margmal rate ol‘sLbsmutmn
ugLest

It means that asthc consumer has more ofX he 'ﬁnds X to be mere

and more bcnchual so he will go on subslxlutln;, Xf'or mdehmtely

(See Fig. 4.5)." This is far from reality. So, the possibility of complete
concavity of indifference curve is tatally ruled out. However, there
might be a typical indifference curve with bumps of concavity along
with the range of convexity. It displays discontinuity in consumer’s
demand curve. But such discontinuity is a rare phenomenon. Hence,
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it can be said that normally inditference curves are always convex to
the ongin of the axes.

3. No Interscction '

VT X 5

Inditlerence curves do not interest bfcross cach other. ‘Thal means ;

that there cannot be a common point Letween the two indificrence

v curves.  This is true by defi
A nition, because cach indiflc-
rence  curve represents
part_f_gula; lc\_-glgt_"_sg}_i_sf;lc(ion.
If two indifference curves
cross each other, there will

be 2 common point between

COMMODITY ¥
-

them which will mean that

< o L
. M) one level of satisfaction is at
£, (U the same time greater or less
°o *x  than as well as equal to the
SRRy x other. This involves absurdity.
Fig. 4.6 (See Fig. 4.6)

In Fig. 4.6, IC, intersects /C, at point «. Now, from the indifle-
rence curves we may find out the follcwinginformation :

(iy The consumer 1s indifierent tetween « and ¢ because both
points yield the same level of satisfacti~n U, corresponding to IC,
Thus, a=c.

(i) The consumer is indizerent between « and b because these
points yield the same level of satisfaction U, corresponding to /C,
thus ¢=p.

(iif) Since, a=c¢ and «==b, it follows that b=e. Again, the fact
that ‘¢’ is commonto both the curve /C and IC.. proves that level of
satisfacfion U, = U,. This is irrational and unacceptable.

Hence, we may conclude that, by definition, indiflerence curves can
never intersect

I'be ubove stated three propertics are most significant.

4. Parallel

When a set of inditierence curve is drawn, curves appcar to be paral-
lel.  But, they need not be parallel. The cconomic significance of an
indifference map does not vary whether curvesare parallel or not.
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Actually, there is no definite proportion between the rarge of different
levels of satisfuction representcd by different indiffeierce curves. So
they are not parallel.  Economists quitc often draw them as if they
are parallel, but it is just for the sake of convenience and pictorial

beauty.

5. Ordinal Utility

An indifference map represents the ordinal measurement of utility
and the consumer's scale of preference. An indifference curve, away %
frou}le_ongnn depicts'a_higher level of satisfaction. A higher mdl-\

A

fference curve represents a high level of satis‘action because 1t corres-
ponds to a larger quanmv of tno wocds than what is in the caseof a
lower ‘hdiflerence curve. Thus, the height and place of indifference
curves in @ map indicate the rank of utility and the order of prefe.
rence. A rational consumer always prefers a higher indifference curve
to_a lower one. o =T

It follows, thus, that the indifference map represents Lhe scale of pre-
ferenceof a consumer regarding various combinations of the given
two goods. Sincea higher indifference curve shows more satisfaction
than a lower one, a consumer would prefer the higher one. Thus /C;
is assigned the first order preference, /C, the second and /C; third or-
der ones. Remember, the consumer assigns order of preference to i
different indifference curves, between ary point he has equal prefer-
ence, so heis indifferent. Thus, indifference map is just a pictograph
of the consumer's devices and scale of preference.

THE PRICE LINE : THE BUDGET LINE

What a consumer can actually buy depends on the income at his |
disposal and the prices of goods he wantsto buy. Thus, income and | i
prices are the two objective factors which form the budgetary constraint | (
of the consumer. To illustrate the point, let us assume that a consu- I
moum of Rs. 50 to be spent on two goods X and Y. The |
price_of X is Rs. 5 per unit and the price of ¥ is Rs. 10 per unit.
Then, his alternative spending poss ‘bilities can be asstmed as under,
(See Table 4.4)

[t isclear thatthe consumer could spend his given income on any
one of the alternative combination of two goods X and Y. If he
spends all his amount of Rs. 50 on Y he has 5 units of ¥ and none of
X. Alternatively, he can have 10 units of X and noneof Y. Or, he
can allocate his entire income on two goods in different proportions
and can have a comhination ac illnerentad fa Tubis 40 s
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P =40
Ja Pr=%"
Fedabe 2 3 /rAh Mr— Ry, 50/..
Alternative Purchase Possibilities dpevibaw Xiy
Units of Units of
Commodity Y Commodity X
. A < 0 5 >
4 2
3 4
N 6
! N
At 0 10 or o4 10X5=S 0

ming that X and Yare prefectiy divisible, wecan huve aninfinits num-
her of possihle purchase combinations ot A and Yas represented diu-
grammuticaily i Fig. 4.7,

In tig 3.7, point A denvies that b« consumer spends il his -

come on }, he can 'bL\ OA o Y. unour numenical thustration, s
g o4 F. e ol s
units of Y1, Simih «n\, point 5 denotes that OB of X cun be Fought
maximum by spending the entire given income onat, (i, ¢ 10 units
of X inthe tlustration). By ummb A dnd 8, we detive the line 44, \/

which 1s described as the prie luu or the budged line, representing
-

various  alternative  purchase
combinations. It exhausts  ull

the opportunitics ¢ purchase in

C(“ e -?A W ralation To A given 1acome_and

prices of goods. So. itis called
budect conslyainl. The consu-
ner carnot have any point of
combinaticns (fike say, point z),
which 1s beyond the region of
the budget line. This is because
sincome could buy only mited
quantities of the goods. He can
»x only selectany point (like a, b, ¢,
B/Q ;o cete)and the reevant combina-
Ail V\‘,\/L,.‘u!ion on the budget line, if he
xpenkon (3 spends his entire income on these
goods ¥end Y. T'he budget hine s aiso relerred to us;__ljlﬁplhc_u)lc(-.\/
because it represents the reul income of the consumer. Any point
(like potnt 8) which 1s below the price line A5, indicates that the
consumer does not spend his entire income cn X and Y.

QUANTITY Of Y

QUANTITY OF X

g 4.7

h
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Now, theslope of the price line 1s measured as : —OA
0B
. ' Px
Thus, Slope of the Price Line =-?—
3

That is the slope of the price line or the budget linc represents the

t 00« 4 igeraty
ratio of prices of two goods under corB’o”at on.

Evidently, the slopi and position !l the price uﬂe depcnds on _two
factors : (1) Ihc _money income of the consumier, und (i1) Prices of
S———— -

the twa goods | e wants (o buy
prices of'the two goods (X and Y) remaining

It fol!ows thus that,
~ )

unchanged, so that is constant, if the monew income of the |

1’)' X { -
i
consumer chuahges (Increases or desreases) the price .mc or the ..1c0mc ‘1
line will shifi accordingly (Fig. 4.8). |
v
a w X ®) H o v’
. l CHANGES 1N
oy a CHANGS 1y e
N\ PG OME ' MICE OF ¥ *2 i:‘:;:éi":
| A
H 1
R\ > |
PN | :
\ N \ ' ;
\ 5
3 ) N\ \\ ’
) B, o0, o X ) >3 {

Ao~ NI OQTY X e
kFig. 4.8

In Fig. 4.8 (A), the income linc shifts upward as A, B, 4, B,, A,
B, etc. as money income increases from M, to M, and A etc. Since,

H

is constant, the slope of income line does not change,

Px

Thereis, thys, a parallel shift away from the origin.  Similarly,
when money income decreases, income line will tend to shift towards

A —_—— R

ongm

If, however, price of the goods chunge, but the money iscome re-
mains unchanged, then also the real income of the consumer will

UL LALEL

t.hd___gc so the budget line will chdm,cTut in this case, theslope of
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the budget line or the price line will also change. Sce Fig. 4.8 (b)
and (c).
M e A Q7 ey ’ o . . (I)X)
As in Fig 48 (b), when the price of X falls, the price ratio )
(I

will tend to diminish, therefore the slope of the price line willtend to be
more flat. Thus,.the price line changes as 4B, to AB,, 4B, etc. with
the fall in price of X. Conversely, when the price of X tends to rise,
( Px

’—P__)_ rises; sothe slope of the price line will become more and
more steeper, as the line moves lrom 4B, to AB,, AB, etc.

Likewise, Fig. 4.8 (¢), depicts the movement of the price line when
nrice of Y cbanges—(price of X remaining unchanged). With the fall
in price of Y, the price lLine tends to move as O4, to 04, etc. We
can find out the rise in price o Y, by viewing the move of the price
lineas 04,1004, etc.

EQUILIERIUM OF THLI CONSUMER

A rationa| consumer attains an cquilibrium position when his mo-
tive of maximising satisfaction is realised. Marshall has given the
prupo:txor‘ah') rule’ (‘l!b\/sz MUy/Py...cic.) in his marginal uti-
litv analysis of the consumer's equilibrium. But based on the cardi-
na! nfeasurement of utility. his approach was very much criticised.
Hence, Hicks came forward with an alterpative approach in terms of
the ‘ordinal pf pretcrcnce or md:f:crcnce curves Ux*dcr that apyrmch

retained but m ising satisfaction po l nger m;_ns achieving the
maximum total utility but rather reaching the highest jevel of satis-

faction.
Inthe indifference curve approach, the equilibrium position of a

consun er is examined under the following assumptions .
I. The consumer bas a fixed amount of money income to spend.

(To express symbolically let it be Afo.)
2. Heintends to buy @ combination of two goods X and Y.
3. The price of ¥ and Y are given and ate constant. Thus, the

ratio is fixed. So, the budget line or the pricc line has a

Py
constant slope.

4  Each of the yoods X and Y1s homogencous (i. e., all its units

have identical characteristics) and divisible, so that various combina-

tions of these goods can be had.
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5. The consumer has definite tastes and preferences. So, he has
a given scale of preference expressed through an indifference map.
This scale of preference remains the same throughout the analysis,

6. Theconsumeris rationul. This rationality assumption__jr_ggl‘igs
that the consumer seeks s maximisation of his satisfaction. Thus, i
terms of indifference curve, the consumer acts to reach\ to the hlghcst
possible indifference curve—i.e. the hlghest lc\ez of sausfac tion,

In order to find outthe equilibrium purchases, of the consumer,
thus, we should consider the scale of preference i.e. indiflerence map
and the price line simulianeously. The price line represents the bud-
getarm:nt rela'ing to the opportunities of combining the two
goods, based on the objective consideration cf market prices cf these
goods and the consumer's income. The indiflerence map represents
the eubjccn\ scale of prelerence of the consumer based on his taste,
habit_and liking. Hence, it should bé noted that the ind:fTerence map I
and the price line are quitc indcpendent of one another. That is |
to say, the consumer has a scale of p»r‘._-':t'_edrgn_qc~ yhl_ch does not depend | ‘
on prices or income.. Bul, it is also a fact that the consumer cannot
pul‘dlasc bc»ond he budget line (or the price line). o

Y RSN
1\ A V»“ J~*’
AL YU ugu, Vs LV"P"' ‘5,‘7{
n YN N
W
< Y
A w7 N
N :Xt:ﬁi N e L
z | |
5 é\qﬂ}r, '
: S
8
f
"
COMMODITY X
Fig. 4.9

cuce, in the graphical i ilibri i- |
~ Hence, in the graphical technique, to obtain the equilibrium posi !
tion of the consumer, we have to superimpose the budget lire upon

the consumer’s indifference map, as shown in Fig. 4.9.
-

<
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Evidently, all indifference cuives (such as ICy), which are above the
region of the budget line A8, in Fig. 4.9, are beyond the reach of
the consumer. So, theyv are irrelevant for equiitbrium consideration.
A consumer can choose any pointon the budyet line. His interest,
however, lies in.-the maximisation of satisfaction. So, he will try to
attain the highest possible indifference curve within his reach.  Sup-
pose, the consumer sturts at the point @ on the budget line 4B. Here,
he derives U, level of satisfaction (represented by theindifference curve
IC,) relating to a relevant combination of two goods X and Y which
he couid buy. If, however, he moves from point « to 5 on the bud-
get line, he is placed on the higher indifference curve /C, represent-
ing U, level of satisfaction. By so doing, he has reallocated his total
expendiiure in favour of X, That is, he has substituled some quan-
uly of X ftor Yin the combination. He, thus, prelers point b to
because the level of satisfaction U, derived at point b on /C, is grea-
ter than U, level of satisfaction realised on point ¢ on IC,. Similariy,
as he moves ahead on point ¢, he moves toa stll preferred position of
the tndifference curve /C,. The consumer will continue this progess
of moving downward on the budget ['nc Gll he reaches poipt e.
Point e places the consumer on JC,. which the highest attainable
postion of the level of satGiuciion under the given constraints of
income and prices. [t he moves further down on the budget line to
poin'sd, £ and g, he will again be placed te a lowerand lower in-
ditference curve.  As such, after, once attaining point ¢, the consumer
wouid not ke to move further. Apparent]y, it the consumer begins
from roint g, as he moves
Y up topoint f, « and e, he
B will be pliaced to a higher
and higher indilference
curve, (Here, he tendsto
substitute ¥ for X in the
combination). Anyway,
point e is the position most
preferred by the consumer,
as at that point only, he
attains the highest order of
indiifercnee curve.
Viewing Fig. 4.10, it may
be observed thar, 1y tech-
nical sensc, at this must

preferred position—point
g

-
»

COMMODITY ¥
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—the equilibrium poiat, the price ling iIs tangent to the adifference
curve JC,.. We may, thus,conclude :
e ——
Maximum satisfcetion is yielded and ithe conswner reaches equili- ]/

briunt ot the peint of rargency teiweer anirdiffererce curveand the price
line. Thsrc can be only onesuch indifference curve tangent to lhe
price Jing. XA Ths ndifierence curve is of the highest order in  the
consumer’s scale of preference within his reach.

[t follows, thus, that the consumer cannot be in equiltbrium
at the point of intersection cr cross between any indifference curve
and the price-line.

This geou.etrical tangency of the consumer’s equilibritm implies
that the slcpe of the price line is_exact]ly equal to the slope of the in-.

difference curve. This leads to the following observations and con-
clusions :

Slope of Indifference curveé = — 294 = MRS~y '
AX

>\
Slope of price line = 1}\
)}.

—3> At equilibrium point,

Slope of Indifference curve = Stope of price line

(.\/RS.\-;.- = ‘_‘{\/

v

Thus in economic sense, it may be restated that

Satisfaction is maximised wlen the marginal ra‘e of substitution of XJ e/
for Y is just equal to the ratio of the price of X 1o ithe price of Y.
Now, it is casy to see why the consumer cannot be in equilibrium
at the pcint of intersection be'ween the indifference curve and the
price line. See Fig. 4.11.

In Fig.4.11,a is the point of in‘ersecticn between the indifference
curve /C, and the price line AB. Tangent/, is drawn at pointato
measurc the slope of the indiffererce curve. Tangent : issteeper as

. . . Px
compared t¢ the slojie of line AB. It, thus, implies that A/RSxy >—’;-—
Y

. AY Px . .
atpoint a (*.© =2 > . Thus, obviously, does notsatisfy
e 7 ) y Y e

the equibibriun. condition (MRSx) =

) sothat satisfaction is

Py

v

maximised. The consumer will not stick to point @ because he finds
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greater significance of X
measuredin terms of Ythan
the price of Y. Hence, he
will prefer to acquire more
X at the detriment of Y.
So, he will tend (0 move
downward on the budget
line. The process will con-
tinuc till he reaches point e

Similarly, at point &
also, there is  a cross
between the "indiffercnce

curve and the price line.

QUANTITY OF ¥

Tangent 1, is drawn at
Fre 411 that point which measures
the slope of the indifierence curve which is flatter than that

of the price ine.  This suggests, MRSxy <$. (.. the slopc of the
>

indiffererce curve is less than the slope of the price line).  As such,
the consumer wi!l prefer Y 1o X, so he will terd to substitute secme
amountof ¥ for X and thereby will expciier.ce a tice inhislevel of
satisfaction derived from the changed combination. Thus the consu-
mer will not be at ecquilibritm. The process of substituticn and the
reallocation of income spending in faveur of Y will be contirued till
he reaches pcint e. where the ARSvy becomes just cquzl to the
. Px
ratio .
Py

In short, when MRSxy > 1;;;1]16 consumer will not be at equili-
3

brium as he feels that by substituting X for Y to some extent Lie can

. . . . Px .
improve his level of satisfaction. If MRSxy < - then also hewill
»
S
not ke at equilibrium. as he finds the scepe of moving to the higher
evel of satisfaction by substituting Y for X to some extert. However,

. Px : . .
when ATRSvi = ——— he exrerienices  lighest possible level of
Py

satisfuction under the given cond'ticns of hisscale of preference and
his income and the price of goods (X and Y)in consideration.
SE LSO RERIOCE e R AL

B
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Thus, it may be recuslled that accorcing to the Hicksian ordinal
prefeicnce approach the consumer's equilibrivm is representec ty the
tangency between the price line and anindifferencecurve. At the
point of tangency only, the ratio of consumer’s marginal significance
of Xin terms of Y (or the MRSxy) is equal to the ratio of 1he price of

).

,).‘.

Py
. . Px .

It must be noted that while equation : MRSxy =h1’\r IS 4 neces-
sary condition for maximising satisfaction i.e. the point of tangency
between the price line and an indifference curve, it is nct a sufficient
condition. Because, the point of tangency does not necessarily imply
the position of maximum satisfaction realised by the consumer. If, for
example, theindifference curve 2t the point of tangency is ceicave to
the origin, it would imply minimum level of satisfaction rather than
maximum one. (See FFig. 4.12). Concavity impliez tha! the MRSxy
is increasing, so the consumer will be inclined t¢ substitute X fcr Yto
the extent that he wovld like to replace Ycompletely by spending

all of his income on X.

4r Then, point a in Fig. 4.12

cannot be the equilibrivm

point. But, when he moves

furtherto point e, he attains

stable equilibrium. It will

. be roticed that at that

point, the inditference curve

is convex to theorigin. It

ic, tollows thus that to ensure

maximum level of satisfac-

tion, the indifference curve

must be convex to the origin

QUANTITY OF X at the point of tangency.

This second order condition

that the indifference curve

is convex to the origin must be satisfied by the equilibrivm peint. Jtis
the suflicient cordition, which assures a stable equilibrium.

X to the price oi Y(i.e. \

QUANTITY OF Y

Fig. 4.12

Convexity of the indifference curve means that the slope of thecurve
is diminishing. This implies that the marginal rate of substitution
between X and Y is diminishing. Thus, when the MASxy is dimi-
nishing at the equilibrium point, the consumer finds no benefit in
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further substituting X for ¥ but it weuld lead himto alower level
of satisfaction.

We may wrﬂlude thus that there zre two essential conditions for
the cernsunter’s eguilibriym. ) o

v 1 First order cordition . 1kc pricelire 1< tangentte the hi ahest
. . Px
attainable irndiffererce curve,ic. MRSy = 2
3 1’1'

v 2. Secerd crder cencttion @ The indifference curve 1s convex to
the origin, 1.e. the MARSxy is diminishing.

It may be commented that, the condition of consumers’ equibibricm
laid down hy }wtrickingl; resemblicg tothe condition laid down
by the Marshailicn utility approach.

According to Marshall, total utility will be maximised when -

AUy MUy . .
) — = —tor th goods Yand V.
¥ Px Py
. . : A Ux By !
By slight manipulation, 1tcan bestated as - = . 1 J
M Uy 6
Acceording to Hicks, however. the mmf.wo- maximised when :

. Px
\/ MRSyy =
Py
Thus Hicks, in the ordinal utihn cpprech has substituted the term
'marginal rate of substituticn bc'\"ccn gccds’in place cf the ‘ratio of
v, maraimnal utijines of the two gcog s

il—- —

Some ¢ritics, thus, observe that actually MRS~y =M., as  the
MUy

rate of substitution 1s measured in teims of the marginal significance

of X in terms of ¥ and vice versa. Even though this is true, the con-

cept of MRSx) is better than that of marginal utility because the for-

Mer is based op more tenable assumpiions than those assumed by the

Fatter, Again SIRSxy s a measurable _term in nhvsical gquantitics
A Ui

. MUx | . ) : R,
while ———1is immeasurabie when the ussumption of cardinality is
LA Uy e

ruled out,
P

ANALYSIS OF ECONOMIC EFFECTS ON THE

CONSUMFER'S EQUILIBRIUM

The consurier’s cauibibrivm may change when income of the con-

sunicr’s changes ar when the price of the commodity changes.
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“ I be Income Effect :  The Income Consumption Corve (1CC)

The income ¢ffect may be aefined as the effect of changesin the
money income of the consumer on his equilibrium position in the pur-
chases of goods or combinztion of goods, prices of which ard histaste
remaining constant.

In terms of indifference
curve techniques, changes
inincome can beintespreted
through shifts in the budget
iine. When the income
rises, the budget line shifts
towards itsright, away from
the ofigin. Similarly, when
income falls the budget iine
shifts to itsleft, towards the
crigin. As the prices of
goocs Xard Y are constant,

L)

QUANTITY QF ¢

I

1 1 X i’

N, NpBi Ny By 3 the shift remains_parallel.
QUANTITY OF X See Fig. 4.13.

Fig. 4.13
In Fig. 4.13 budget lices A\B, (1 A B. [/ A4;8;
Their slopes are identical :
OA, _ 04, _ 04,

08, 0B, OB,

Indeed, for each level of income, the consumer will have an_equili-
brium pesition. Thus, when these income lines are superimpescd on
the consumer’s scale of preference, for each level of income there will
bean indifference curve which is tangent to the relevant price line or
budget I'ne. Thus, in Fig. 4.13, we have tangency points, a, b, ¢, as
the equilibrium points. Joining laci of all such points—asstming an
indefinitely large number of possible equilibrium positicns like a,b,c,
etc,—we may derive a curve called ‘income-consumption curve’ (ICC).

The income-consumption curve shows hov equilibrium positicns ard

the combonaticns of two goods (X and Y) change as income changes,
under the conditions of a yiven scale of preference and the fixed rela-
tive prices of goods. Thus, the income-consumpticn curve measures
the income effect.
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Geometrically, an upward movemenpt or the income-consumption
curve, places the coasumer on a higher and higherindifference curvy,
and « downward movement places him on & low:r ana lower indiffer-
ence curve. Thus, through :ncrme c¢ffeer, the consumr moves frem
neleve) of satisfaction to the other.

Normaily, the income-consumption curve has ar upward slcpe as
in Fig. 4.13. This implies a positive ircome effect for both the com-
modities. X and Y, l.e. the positive inceme effect induces the consu-
n er to buy more of both the goods.

fn certain cases, however, there may be a negaiive income effect,
A megative income  effect implies that the consumer will tend to buy
less of a commodity when his income increases above a certain level,
This happens in the casc of inferior greds. Inferior goods refer to
goods of reiatively cheap quality. In the Indian economy, inferior
goods are numerous. For instance, plantains, guaves, vegetable ghee,
nacca rice. rotapyri mangoes, maize, ccarse cloth ete. are comyparati-
vely inferior goods.  These gocds ure common consumption items of
the poor. As income rises, it may b. reasonably assumed that, peo-
ple can afford to buy a greater and Dbefter variety of consumption
goods, and less and less of these types of inferior goods will Le de-
manded.

H In the case ol a negative
i income effect, the income
consumption curve  will
have cither a backward
slope or downward one,
See Fig. 4.14 (a).

Of the two goods X and
Y. if X isinferior and Y is
relatively  superior,  then
the income cifect, alter a
point will be negalive in
case of X, so thatlessof X
COMMODITY X will be demanded with the
rise in income. In that casc,
the income - consumption

oOMMODITY ¥

ICC

\
Bt

Fig. 4.14

curve has a backward slope.  Sce Fig. 4.147b), /1CC,.

If, however, the incomeconsumption curve hus o downward slore,
{See Fig. 415 (b). ICC,) it impiics a nezative income cffect on the
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purchase of commodity ¥ which is infericr as compared (o X, which is
relatively superior,

If, however. the ICC iy a
horizontal straight line (as
in Fig. 4.Y5(b)-ICC,) then
X will be superior, and ¥
is necutral having zero in-
come effzct. Likewise, ver-
tical slepe of JCC (in Fig.
4.15, ICCy), suggests that X
is a neutral commodity
having zero income effect
and Y is supesior one with
positive income effect.

COMMODITY Y,

COMMODITY X

Fig. 4.15

\/ ‘The Substitution Effect

Whenever there is a change in the relative prices of goods, a ratio-
nal consumer will be induced to substitute a relatively cheaper com-
modity for the dearer one. Such eflect of the change in relative
prices of goods is, thus, described as the substitution efiect. Under
substitution effect, the consumer will tend te buy moreof a good,
the price of which has fallen and less of the goed, the price of which
has remained unchanged or has increased as he would reailocate his
expenditure in favour of the relatively cheaper good and substifute it
for the dearer one. '

M pure substitution eflect, however, may te defined as the rearran-
gement x'n—tlﬁéwpurcha%s made by the consumer, caused by the change
in the relative prices of goods, hxml income rcmaxmrg_ccnstarl so
that his level of satisfacticp remains as before.. Hence, in cur mode!
of consumer behaviour, with a given money income and two gocds
Xand Y, when the price of X falls and the price of Y remaining
unchanged, to measure pure substitution effect first we wil} bave to
eliminate the change in the real income. It is obvious Iba asa re-
sult of fallin the price of X buy there is a rise in the rec! inceme of
the consumer, as his given mone¥ inccme could now buy more than
before. To eliminate this income effect, the consumer's morey in-
come must be altered appropriately, so that his real income (the pur-
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Pyunt P
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chasing-power in terms of X)remains at the original leve!. Thus
we have to take away his surpius me ney inceme reatised cueto tallia
rrice ol X, Wkhken his is donge, he will bg neither better ner worse
o1f than he was before. This iv called compersating variaien ipr-
come. Thus, the compenszting variation in income may be define

as an appropriate change in the consumer’s income whick would just
compensate for a change in the reative prices of geods. o that the
cansumer is neither better nor worse off than he was bewcre. Inthe
indifference curve anaiysis
the compensating variation
in income¢ mpiies such

adjustment in the income

|
= ol lmie which keeps the consu-
f r mar on the same original
= indifference curve despitea
g ME chaasge o the relatine
c ‘ i nrices of two  goods, X
M- - - 2 s sad ¥ ihus, the substite-
| ! \ tzon eilect can be defined
! H ' as the changein the combi-
a ; i“ A== 5 —x  naticn of the geods hourht

duc to the change in their
relathve  prices.  despite
Fig. 4.16 colmpensating variabiion in
income. This means, if the cm\.sumcr increases his puichase of
commodity X, when its price falls. by reallocat ng his income spenc-
ing, inspite of compensating \anm( 1iininccnce, then his tebaviour
is atiributed to the pure substitution effect, This is diagrammati-
cally illustrated in Fig. 4.16.
A
In Fig. 4.16, the initial equilibrium positicn ol the consumer is at
om\@’), here the price line AB is tangent to [C,. He ~uys OM of
Y and OV of X. When theprice of X talls, while the piice of ¥ re-
mains unchanged, the price- line wxll ~hm as AL Because of the
chargc in his real income, thus, “the censumer would attain an equili-
brium point on /C* To mcasure pure lesllllﬁlOﬂ/CﬂCCt however.
we have 1o resort to compcnsat n" vartat cn_in ircome. Ferthis, g

QUANTITY OF X

“ AB; hy pmhcucal income line HL is drawn, w}"ch is paralle! to the new

rice line AB, and tangential to the orig ‘nal IC,, so that the consu-
rncrls placed dek on the original level of satisfaction, mcinfaining



[
(V)

Inditference Curve Analysi

the same real income as before. Houwever, with resject "o fL prie
line, though the consumer 1s brought btuck on the came indiflerence

Dl L RiLS LA i
curve ICy, his cqmlxbrlum position has dnm red from £ t0 S This

means that now thc censumer has rearrunged his purchates due to
thc change in the relative prices of goods, after the compsansating
variation i income. The point S denotes that the consumer biys
ON,of X and OM, of Y. He has substituted NN | of X for MM,
of Y. This is pure substitution effect. Graphically, thus. the su.b-
g 1

stiturion effect is mea ured by movement fron one poirii 10 another pcint
on the same indif ference curve. Again, the substitution effect may be
small or large, but it will always be positive. That 1s, a substitution
eilect always induces the consumer to buy more of the goods when its

price falls. "

The Price Lifeet @ Price Consumption Curve

The consumer’s reaction to a change in the price of 2 commodity,
v 2t S

other things (that is, his money income, tasies and prices of cther

goo\,s) remaining constant, is cal'ed the price efcct.  As per the law

of demand, when the price of a cnmmodm’ fulls, more of it is deman-
ded. In the Inditlerence curve technique, the price effect is measured
along the price-consumption curve, as shown in Fig. 4.17.

To draw the price-consumption curve in Fig, 4.17, we assume a
successive fall in the price of commodity £, the price of ¥ remaining

. . Px L
constant. Thus, therecare changes in the ratio = The ratio is de-
.

creasing.  As such the slope of the price line becomes progressively
flatter. Hence, with every assumed, fall inthe price of X the price
ling tends to shift as AB, to 4B, and AB, etc. Assuming, unchanged
scale of preference and the given money income, it foilows that now
the consumer’s equilibrium point wil] shift to P, P, aud P, etc. where
cach new piice line is becoming tangent to a higher indifference curve.
At P equilibrium point the consumer buys ON of X, at £, he buys
N N, more of X andat Py he buys N.N,, denote the price efiect cn
the purchase of ¥ which has become cheaper.
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o

By joining the /oci of all
J/ such subsequent points of
N cquilibrium like P, P, and
P, etc. (considering an
indifinitely large number of
N possible equilibrium  posi-
. . pee tion), we derive a curvc
called the price-consump-
tion curve (PCC). The
'Cy price-consumption curve
: 1, depicts the price eflect. In
i \ ,c'\ Fig. 4.17 it shows the way
in which the demand for
NC Ny Bin, 8 3, X changes when its price
GUANTITY " OF X changes. The movements
Mp 5 47 onsbe PCC from P, to P,
P, indicates that when price
of X falis more of X is purchased. Similarly, a reverse movement on
the PCC, from P, to P2, P, implies a rise in the price of Y and
condition in its demand.

Y

QUANTITY Of

o= -

In the same way we can
draw a price-consumption
curve, showing the effect of
a progressive fall in the

price of Y, priceof X held >
constant. See Fig 4.1%. g
As in Fig.4.18, the price- 8
consumpticn curve may §
have an upward slope. This
indicates that when  the
pricc of X falls, consu mer’s
real income increases. This >
cnables him to buy more COMMODITY x
of both the goods, XandY. Fig. 4.1%

Like the income-consumption curve, the price-consumption curve
also datermines s slope cn the basis of the nature of twogoods ¥
and Y, as to whether both are superior or cneof themis inferior.
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[Lus, when the PCC slopes  downward to the right av i Fig. 4 19,4t
sugycests that with the fal] jn the price of Y is bought but lexs ol Yis
bought to attain a higher level of satislaction when the real income)

Y
'

Y

COMMODITY

\
COMMODITY X

Fig. 4.19

rises. This means, that X is a superior commodity baving a positive
price eTect, and Yis an inferior one having a negative price effect, The
goods having negative price effect is described as Giffen goods. Simi-

Y
A

»

COMMODITY Y

COMMODITY X

Fig. 4.20
larly, the PCC may slope backward asin Fig. 4.20. This implies that
x is a Giffen good having negative price effect and Y is a superior
commodity having positive price effect.
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¢ ahorsonta! stranghthine when Yis neutral and
o LAY E n risneu

Again, 1/CC will be
Y is a superior product. (See Fiyg. 4.21). Similarly, when X is neutrul

OMMOOITY ¥

-

3 8, 8,
COMMODITY X

i et
and Y s ;x__su;)erior product, CC will be a vertical straight line. (See

Fig. 422

»

COMMODITY ¥

o B, By
ZOMMODITY X
Fig. 4.32
‘/Scpur;mm\of Price Eifectinto Income L{iect and Substitution Efect

When the price of u commodity changes, the money income of con-
sumer held constant, two separate ana different forces are simultane~

ously aitered to affect his demand behaviour :
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. The incomecffec. . The changein the reul income or the pur-
chasing power coasumer’'s moncy ircome either makes bim better ofl
or weoerse off

-

2. The subsiutu ion ¢ffcer o When price f{ulls, the commodity be-
comes relatively cheaper, so the consumer is inducec to buy more of
it. And when the price rises, the commodity beccmes relatively dearer,
so the consumer tends 1o buy less oi it, as he will replact it by buy-
ing more of other checaper goods.

Evidently, the price effect can be interpreted as the sum of income
effect plus substitution cfiect, Thus :

Price Effect (Pey = [ncome Effect (le) + Sub-tituiion Effect (Se).

Thetechnique of indifte-
{ rence curves, enables us to
{ )

L ?"\“\"\,»M AR, have analytical bifurcation
TH Lt and exact measurement of
- Ladl'l IR U lew . .
\ e I incume cffect and substi-
tution eflfect resulting into
vrice  effect.  Graphically,

sured alon;, tke income-

colygngxptxon curve, which

10y implies a movement {rom

. one mmditfference curve to

the other.  While, the sub-

e stitution effcet is measured

by a movement frcm one

point to the another on

Fig. 4.23 the same indifference curve.

Thus, in Fig. 423 the

income, substitution crd price effect ¢t afall in the price of commo.
dity X is depicted,

QUANTITY OF Y

|
|
{
SN \

‘N:N’ B, L ‘2
QUANTITY OF X

—> In Fig. 4.23, ABjis the initial price line.  Foint £ is the initial equili-
biium point. The consumer thus buys ON,units ¢f X and derives
the level of satisfaction indicated.by the indifference curve IC,. How-
cver, when the price of x falls, and the piice of Y 1emains constant
the new price line s AB:. As such the consumer altains a new
equilibrivm point Q placed on a higher indifference curve 7C.. He,
thus, moves from P to @ on the price consumption curve PCC. The
movement from P to @ measures the price eff| ect. At point @, the

———

3,;*;)/ the mcomu. _effect is mea- '

e
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movement from P to QJ.e. mﬁg{\f{?}m}iraigh!. Actually, at
first_the consumer. experiences”income cffect. With the fallin the
price of X, hisrecal income rises. This 15 shown by drawing a hype-
thetical line (ML) parallel to the original price line AB, and tangen-
tial to the new indifference curve. /C.. (HL/AB, because we express

. e .
change in real income measured 1n terms of coastant % ). Point X
- 3 S : 2

is thus ubtained at the point of tangency and by joining poirt R, in-
come consumption guryeis derived =

i'hus, on account of inceme cffect at first, the consumer moves from
P to Ron the income consumgticn curve /CC. Hethus buys NN,
more of X. Thisis measured as income effect.

The point Ris, however not a stable equilibrium point,  The sub-
\stim_tjgn“g_f_fe/cj, induces the ccnsumer to move further from R to Q.
! Thus. the consumer moves downward on “The same higher aftended
“ indifference curve. Since X has become relatively cheaper, the con-
| sumer feels that the marginal significance of X in termsof Y is now
greater than its price interms of Y. Hence, the ccnsumer is induced
to substitute ¥ for ¥ until the marginal significance of X in terms of
Y. uitimate!y equals the price of Xin termsof Y. As such, he wno-
ves along the new higher difference curve (/C2) from R to_,,;'Y and buys

\ N-N, more of X. y %

In short, when the price of X falls, the consumer first moves from
P to R along the ICC. The substitution effect induces him to move
further from R to Q. The total elfect is thus measured as P to

on_the PCC. '

Our graphical measurement of the price effect being the sum tota]

of income effect and substitution effect may be summarised as under .
Pe=Tle+Se .©. N\Ng= N Na+4-N.N,.

Thatis, N,N, increasein the demand for X is due to income effect
to this N2Ng demand is added by the substitution elfect, so that the
total price effect implies demand for X to expand by N N,.

It may also be observed that the price-consumption curve (£FCC)
reflects the combined influence of the incomeand substitution effects
of the price change. Again, the price-consumption curve lies between
the income-consumption curve and the indifference curve of the origi-
nal equilibrium position, Its economic significance is that analyti-
cally we first measure income effect and then consider substituticn
effect.
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Price Effect in case of ‘Inferior' Goods

Income effect tendsto be negetive in case of infericr goods. Thus,
when thereal income of the consumer rices us the result of fall in the
price of a commodity, the negative income eflfect will induce him to
buy less of this cheaper infetior good as he will preferto buy a
superior good instead which he can now afford.  But, the price effect
15 the net effect of income and substitution cffects combined togetter.
The substitution effect is always positive whetherYhe gecd is siperior
or inferior. If the positive substitution effect is more pow.rful than
the negative income effect which is weak, the resulting ner price effect
will be positive as the negative income effect is more than counter-
balanced by the strong substitution eifect. To express in symtolic
terms :

When, +ve SR —vele .. Pe = Se--(—1le) = 4 ye net
effect. This has beenillustrated in Fig. 4.24,

In the Fig. 4.24, AB, is the initial price line. P is the initial equili-
brium point, indicating that ON, of X is bought. X being an inferior
commodity, when its price fa:lls, the real income of the consumer
rises, but it carries a negative effect, so the consumer first moves from
Pto R,on the income-consumption curve which is tackward sloping.
The P to R movement implies that he would buy less ¢f X by N, N,.
But, therc is a stronger substitution effect which fcrces the consumet
to move again from R to (. The substitution effect causes the con-
sumer to buy N.N, of X. Thus

Net Pe = Je - Se
NNy = (-N Na)-- (N, Ny)
N Ny is+ ve... (-FN,Ng) > (-N N2

Y
1\
A Thus, is case of inferior
goods, the net pfice effect
turns out to be positive
when income effect is nega-
tive but weak and the
substitution effect is posi-
tive and stroag. Graphi-
caliy, therefcre, the /CC
curve has a backward slope,
while the PCC one has a
positive slope.

QUANTITY OF v

QUANTITY OF X
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Giffen Paradoy

However, there are o few goods called Gogen gooor Tor which 1,
ceative tncome effect caused Ty a tall i thetr prices stronger v
sredaniaant while the substitution effect us pesitive but weak in
rrce, §0 thatthe overall price effect tends to be negative. “Jhus, in
case of such typice! inferior goods culled  Giffen rouds the consumer
tends to huy less of them, after u point, even if their prices fa)l, This
s paradoxical to the law ol demand which states that more 1 bougt.i,
when price falls. Hence. Gilfen coouds are exception to Lhe law of
demand. The demand behaviour of the consunier in thezetypical it
ferior products is referred 1o us Giffen's paradox. In the ninteenth
century, it was Sir Robert Giffen, who pointed out the cases cf typicul
nferior goods whers demand contracts even with fall in the orice.
Sir Giffen explained the paradoxical tendencies by citing un examplc
of demand for bread—the cheapest need of the peorer classin Erny-
fand, and observed that when tiie price ol bread was high, peopic
consumer more of it as it is the cheapest food as compared to their
expersive food items like meat, cake etc. But when its price falls they
would huy less of it, for they would like to spepd the rise intheir
real income on better and more varied diet.  Thus, to honour Sir
G ifen, such typical inferior commodities having 4 predominant ne-
aative income effect arc named as G:ffen goeds,

The price elrect in case of Glifer good can be graphically illustrated
as in Frgo 4,25

v In Fig. 425 commodily
A X represented on o x-axis
isa Gilfen nroduct. When
the price of Y falls, the
income etl'ect forces the
consumer (o wmove along
ICC curve  The backward
slaping ICC implies nega-
tive income eftect.  The
consumer’s equilibrium po-
sition changes from P to R.

QUANTITY of ¥

Tiis means thuthe tends
to reduce his purchase of
commodity X N, to N,
However, the sabstitution
eltect, which s positive,




S
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leads consumer to move furtker from posnt Kto Q. ‘Thus, Le 1y in-
duced to buy mere of X by N, Az cn account of substitution effect,
But, N, N: berp lesser than A, A, to thenet pr.ce effect turns out

lo be negative 1.c, N, No. Theobservaticn mey be summarised as
under:
Pe = 1c-|- Se

(=N Ny = (— NNy A (NN,

. (—N,\N;» > (N:N;), so N Nz is negative.

Thus, it follows that in case of Giffen gcods, sirong negative inccnie
efiect outweighs the positive substituticn ¢ffect, so that net price effect
is also nepative. Graphically, therefore, btcth the income-ccnsump-
tion curve (JCC)as wel! as the price-consumption cutve (PCCh slope
backward when the gocd is a Gilfen good. This suggest that a consu-
mer would buy less of such goods when its price falls. Of course,
such Giffen goods are 12te and are occassional excepticns to the law
of demand.

THE DERIVATION OF DEMAND CURVE THROUGH
INDIFFERENCE CURVE TECHNIQUE

The demand curve is a graphical representaticn ¢l the functional
relatioaship between the price of and the demand for a commodity.
It slopes downwards to the right, indicating that the consumer purcha-
ses more of a commodity when its price fallsand vice ver:a.

In the Marshallian Utility analysis, thc demand curveis drawncn

“the assumptions of vtility being cardinally measurable and the marginal

utilitv of money remaining constant.

Uader the indifference curve analysis, vtility is meastred 1n ordmal(
sense, and the consumer’s demand behaviour is reflected through pncc«l
consumption curve.

There are, however, notable differences between the demand curve

and the price-consumption curve and the latter apjcais (o be superior

to the former in certain respect :
— e T T e

|. Incase of demand curve, only one commodity is considered. In
the price consumption curve, twe goods are represented. Thus, de-
mand curve does Wﬂw‘ud sub-
stitutability characteristics of gocds, which is clear'y expcsed by Tthe
priW ption curve. Thus, from the anaslytical viewpoint,
price-consumption curve is superior to the conventional demand
curve.
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2. Thedemand curve represents quantified marginal utility. The
price-consumption cutve signifies the rank order of the level of
usfac! on.

3. The demand curve assumes constant marginal utility of moncy.
Ihe pricc-consump®icn is free from any such assumpticn,

4 The demand curve represents copsumer’'s average expenditure
curve. The price-consumption curve represents the total outlay curve.

—

5 Marshallian demand curve does not reveal ¢ size oﬁconsu-

55 :l\cn income. It also does not show the_ n_ncomcleft aﬁcr spend-

ing _on the given commodity X. The price-consumption curve, on the

other hand, represents consumers’ given money. income in real terms
through budget line ‘and also depicts what will be left after S_Lnd ng

if we plot money income on Y- :ms Thus, (hc'f_C_C_gﬂ__p_r_Q_ud:s

better and clearcr_results.
R T Y

6. The price-consumption curve, infact, incorporates the conven-

tional demand curve in it.

(t1s possibleito derive to convertional demand curve ftom a given
price-consumpticn curve. The process of derivation is illustrated in
Fie. 4.26.

In Fig. 4.26, we .akc money, as. a commodity oa the y-axis and

R et e ——

commedity ity X on the x-axis. This is just 1o be in line of demand curve
infofmation that on »y-axis price in terms on money is measured and on
v-axis demaund for the commodity is expressed.

e

S With respective price ines A8, AL, AB,, ctc. the price-consump-
tion curve (PCC) is drawn. Equilibrium points P|, Pz, Py show that
the consumer buys ON ;. ON> and ON, units of X respectively. The
consumer's total ox.t]a\ in euch ~case is AM . AM2, and AM, respec-

S AM
tively. Thus, the pncc per 1:mr of X can be mcasured as _'

——— = - e e,

p

M. A
AM: and A, rcspccu\cl\ asitis clear tht t}‘c price ofX falls pro-

ON: ON, PPt

gressnel) as we move lmm P to ]’3 on the price-consumption curve
(PCC:. These’ prices are. represented by the slopes of price-line AB,.
/1\/, avd AB,. From fc y-axis, we cun read that the consumer h as d
gIVEN moBCy income of Rs c.g. 04 A cthbnum oint /’, he |
with 44/, to buy X and retains O M | \\1'11 b At point Py,
AMTInd X keeps O X/2"with him md scon. In she T, the pnce con-

\/\N\/_\‘\’\/\\ -\\‘m

arts !
he spends |

-

Ry e

PP o

g -~ + 4 e s e

S



——

"\.’/N‘_ﬂll( _ _gA_ ) Similarly, N: X: is marked cff to measure one _ . 4.
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sumption cufve represents total outlay for X at different relative prices.
Thus, the priceof X per unit can be measured by dividiog toal out-

P Tota) oukd

' = T1om\afy b M
oL K \ Y daidl
' w/\A\' OB“‘

>
n

:cc W{th' P'?-('Q_f)‘vlc ;4@1
C’N( o%ﬁ \A BOLLZ&\}'

ek wat i

=

=

Tz
R G

MONEY INCOME

9\<———

netined ottt g
;__‘__ 1 =]
:L_ ¥ fi, " Mo %8 Na %y By = Take Ny
QUANTITY OF X add{. ot al X oy
lf;g.j:ZG P)‘_‘CQ O’g-e/\
lay by tota! quantity bought. \'fith regard to the price-line AB‘. we
- , .. AM 04
find that ON, of X is bought at the per unit price——2L = - But
= ON, 0B,

it is difficult to plot this ratio graphically. \,}{nge, a sinjplligrocess to
measure the per unit price of X, ke, N, X, as one additional unit
. Lite x, ¢, 1s drawn parallel to 48, Since |

o’r- X Vat the p:ic o

the slope of x, @, is identical to the slope of AB, boih represents the

same unit price of X. Tbe distance N, d,represents the priceof X, ~

for one unit (N, x,), when ON,of X is purchased. Point di is thus,

a point relating to prifg-quantity relation expressed on the dig_m‘nd ;
cprve. It reveals the amount of X demanded when the price of X is |
/

1 AN
——— . G F
unit of Y in relation to the price line 482 and N2 ¢, is drawn parallel
o ABs. Point dzisanother point on the demand curve denoting e

Nada price and ON, demand. Likewise N, X, is marked off and ¥, d,



P

Inditference Curve Analysis

is drawn narailel to A4, Poin d,is another pointon demand curve
represerting Ny o price and ON, demand for ¥, Joining the pointsd,,
d., dyetc. the dcrmf;v_nd curve (D)) 1s derived. ltis a downward sloping
curve expressing inverse funclions| relationship tetween the price of
and the demund for X.
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Frg4.27
Altcrnatise Method o Derivation
Thereis another methoed of deriving the demand curve from o given
price-consumntion curve. This has been iliustraicd in Fig. 427.

n Fig.4.27. AB,, AB,, AB, and AB, rcpresents the price line
when the price of X fails frum £, to 7., 2, and P, alternmatively. 2CC
. Nhpee L(nﬂ‘\\.‘.
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is the price- consumption  curve. When the consumer 1y at the
he buys ON,; of X by incurring total outlay of

equilibrium p(»l nt,
AM .
o : L AM,
Thus, un:t price of X, I’y = N Likewise, 7
AN AM, AM, -
) = e, Py = - ndp, =_7"4
"= o * = g ‘T Ow,

This has been represcented in Part IT of the diagram. As we know
that at p,, the consumer buys OM;; of X, at P2he buys ON2of X
and so op, the points of respective quantitiesof Partlin thediagram
can be cx(cndcd to Part Il of the diagram by drawing perpendiculars.
We, thus, get I)O'n' Jommg thcsc poicts, the dc-
mand curve L2 4> isdrawn. l1U1Sa cownwarg
al rcld“onshxp between prlcc and dcmand
SuU PERIORITY OF
INNDIFFERENCE CURYE APPROACH

The indifere nce curve approach is considered superior to the Mar-
of consumer demand in the following

¢y, €25 €3 and e,

ree £
inverse function

shallian utilits  analysis
respects

I. Marshall assumes cardinal measurcment of utility, which is®
unrealistic. 1T he indifference curve technique, oo the other band,
realisticaliy makes an ordinal comparison of utility—the level of satis-
fagtion.

2. The concept of utility is replaced by 1he concept of scale of pre-
ference in the xndltTcrencc curve technique. The scale of preference

is laid down o the basis _of consumer’s tastes and hkmgé,lndepcnd

ent of his incormn<.
¥ i al {icksian scal e . )
Again, unlik € arshall, E cale of preference needs no infor

mation as 1o hhow” much athfacncn 15 ga'ncd but it_aims only at
—
knowing whether 4d consumcrs satisfaction ovel is grcatcr han, Iess

than or equal, bctwecn varnous combmahons of two goods.
3. The Marshallian analysis assumes that to the cons; b

ginal utility of _IMones remains_constant. o the indifference curve
any l\\'s 5u{1-1 qssumplron 1S not needed. ==
4. Marshalli2an demand theory deals with a single commodity taken

exclusively, 11ick’'s ordinal approach, T at least Lﬂo

$00ds in ccmbxg,x_l-on Thus Compfcmer*faml and 5tbsij s,
pécrs of goods are being explicitly considered in the Hicksian analysis.
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5. The utility approach is based _on_the law of diminishing margi-
nal utility.  On the other bar hard the mdlﬁercr(c curyve approach rests

on the prnnunlc of diminishing marginal rate of substitution. Tke con-
cept of marginal rate of substitution is supcrior to that of marginal
utility because it considers two geods together and alto becausc 1t 15 a
ratio expressed in physical un'is of the two goods and as such practi-
cally measurable.

6. Jn Marshall's analysis, the corsumer equilibrium conditicn s :
' MUx —)}LU_; \/
Px P
The utility cannot be meusurcd numerically. this cendition is im-
practicable, N

In Hicksian analysis, the equilibrivm cendition is expresscd
y Ry .
ABRS =» =84 e
25
Thic is a measurable phenomenon. Again, it is more comprehen-
sive asitrecognises the fact that equilibrium in purchasing ore com-
modity depends on the price of other goods and thetr stocks as well.

7. The Marshallian demard curve has no means to dichotemise
the p'u.cctreu into ncome and substitotien ¢fizcts. In the indiffer-

ence cutve an Nalysis, the price-consumption curve enables usto have
the bifurcaticen of price effect inte mcome ard <ub<lxtu.xon effect.

8. Marshal] views the GifTen pqradox .nf}_q cxccpt ‘on 10 the law
ofde'mmd Whereas the case of Giffen good isincorporated in the
price- consumptlon curve to cxamine the consumer’s typical behavi-
our caused by ncbamc income effect.  Thus, the unsclved riddlc about
Gifien good in the utility analvsis is solved in the indifference
curve analysis. It represen's the law of demand in a broader ard
more precise way.

CRITICISMS OF
INDIFFERENCE CURVE ANALYSIS

Following are the major criticisms levelled against the indifference
curve analysis :

1. D.H. Robertson opines that the indifference curve analysis
conveys nothing new about the theory of demand. 1t is just ‘old wine
in new bottle.” It merely substitutes new concepts and equations in
the old logic. For instance in place of the concept of ‘utility’, it has
introduced the term "preference’.  Apain, in place of cardinal number



indifference Curve Analysis 147

system it gives just ordinal number system to denote the scale of pre-
ference. Moreover, the concept of marginal utility is replaced by the
marginal rate of substitution. All these ultimately amount to the
same thing as what Marshall wanted to convey 1n his exposition of
the law of demand. Above all, the concept of scale of preference
introduced by Hicks is as subjective and unrealistic as the concept of
utility itself. Thus the indifference curve analysis has remained only
an exercise of abstract thinking. z

2. Again, the Hicksian principle of diminishing marginal rate of
substitution is, in essence, based on the law of diminishing utility.
That means the law of diminishing marginal rate of substiiuticn 18 as
much determinate or indeterminate as the much criticised law of dimi-
nishing marginal utility. Thus, strangely enough Hicks has himself
utilised Marshall's assumption even after severely criticising them.

1. The indifference curve analysis assumes that the consumer has
perfect knowledge and capability ‘of forming his scale of preference
which is translated in terms of inditference map. In actual practice,
this is hardly possible. In fact, the consumer would make choices in
particular situations, but he would not contemplate making choices and
lay down scale of preference in an indefinitely large number of situa-
tions and deterinine indifferent positions.

4. Professor Armstrong points out that in drawing the indifference
curve, Hicks assumes transitivity and continuity. Actually, indifference
curves arenon-transitive. An indifference curve is transitive if we see
that the utility difference 2t difference point of indifference curve is
not preceptible to the consumer. This may be true with very close
points on an indifference curve. Thus, in Fig. 4.28 (a), a=b, b=c,
.. a=cis visualised on thetransitivity assumption. But, when the
difference of utility is perceptible a mey not be equalto ¢. Thus, if
we remove the assumption of transitivity, indifference curves will be
discontinuous as shown in Fig. 4.28 (b). With discontinuous indif-
ference curves, it is very difficult to carry out the whole demand ana-
lysis as has been scen in the previous sections.

5. The indifference curve analysis has basic limitations of geome-
trical dimensions. Thus, it cannot be easily exterded to more than
two goods.

6. The indifierence curve analysis being introspective, has no empi-
rical test. Again the functions invclved are incapeble of statistical
verification.
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7. Indifference curve analysis may look absurd in case of bulky
goods which are not divisible,  yet we think of 1,3 ¢l T. V. set combi-
ed with 1 1/2 of Refrigerator and so on. Similerly, ubsurdity is also
volved in comsidering cases like combination of sarees and  blouses.
[tis ridiculous tosay thata women gonsumer is indifferent between |
saree and 10 blouses und 4 sarees pius 2 2 biouses, as she derives the

NE

> E >

- | = 1

a1l =

g‘ 2 4

z! z2 |

ui Al
: ! ITd
!
5 — - 6” i ~X

COMMODITY X COMMODITY X
Pig. .28

hc: combination.  Moreover, is it not

same satisfaction from both
re cembined with 7 3 4 blouses 1o get

absurd to say that 2 1/2 sarecs

the same iadifference curve N
the indifference cuive analysis, how-

of indifference curves has wide
[t is widely used in modern wel-

Deapite these shortcomings ol
ever. the fact remains that techn ique
applications in gconemic analysrs,

fare economics.

SUNIMARY
sopularised the technique  of inds worence curves as an alternative

1o Hicks
approach o the M wesiatlian utility theery
Siaim to the ¢

2 Hicks discaysled Marshall’s ¢
ordinal neasurement.
preference Shows ordinal utitity preference. It refers to the
of the leve! of satisfaction visualised in

af consumen ¢ temind,

sedinal measurenment of utility and

suggested 1ty

3. The scale of
ordering of combinations of goods in terms
their specific stocks.

- be an infinnte nipatiens of two geods assumed to

aumbzr of comb
veelorenee, so Lt the censumer

4 There m
vield the samy ieeel of satislaction .
v any of such combinatiens

Lo siven oraer b

< andailorent
3. An nditference curve reprosents S such combinatians of two woods which

s.qt..x.l) satisfy _(hg consumer.
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0. The indiflerence curve implies that JU =0, ‘That 15, when we mose along an
indifference curve, the level of satisfuction remains unchanged. Thus, the consumer
will be inditterent to ail the points covered by an indifference curve. However, he
prefers a point on a higher indifference curve to a point on the lower une.

“ 7. lmportant propertics of indifference curves arc:

(a) They slope downward and to the right.

(b) They are convex to the origin of the axis; they are concave upwards.
(¢) They can never intersect cach other.

(d) Tasy need not be parallel, and

(¢) They represent the ordinal measurement of utifity.

8. Theindilference map is a pictograph or like a cardio-gram of consumer’s scale
of preference,

9. The nurginal rate of substitution of X for Y (MRSxy) is defined as the
quantity of Y the consumer must give up in order 1o get an additional unit of X,
maintaining the level of satisfaction intuct.

10. The budge! line (price line) indicates the buving possibilitics. A consumer
cannot go beyond the budget line constraint determined in relation to his given money
incomz and the relative prices of the two goods he wants to buy.

1. Hicks, uses ordinal measurement of utility, to state that a rational consumer
secks to reach to the highest attainable level of satisfuction (or the indiffcrence curve)
within a given budgetary constraint.

[2. The consumer attains an equilibrium point at which an indifference curve is
tangent to the price line. In the cconomic sense this means:

Px
A = o
RS~y Py

is the condition of maximising the satisfaction.

13, The tang:acy between the price line and the highest attainable indifference
curve is a necessary condition of equilibrium. The sufficient condition requires that
the 'nd:ff2rence curve must be convex at the point of equilibrium. Thus, two essential
conditions of equilibrium are:

(1) MRSxy = % (first order condition)

(ii) MRSyy diminishes (second order condition)
14. The incoms consumption curve (/CC) denotes the income effect. An upward
movement along /CC places the consumer on a higher and higher indiffercnce curve.

15, Pure substitution cffect can be measured through technique of compensating
variation in income. A movement along an indiffercnce curve shows the substitution
cffect.

16. The price-consumption curve represents the price cffect of a change in the
price of a commodity on its demand.

17. In case of normal goods, the price consumption curve slopes upward. In casc
of Giffen goods, it may slope backward.or upward as the case may be.

18. Price cffect = Income cffect 4 Substitution effect.
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19. In normal goods, both income and substitution cflects arc positive. So
aggregate price effect is also positive.

20. In case of inferior goods, income cffect is negative but weak, while substitution
effect 15 strong and positive, so the net price effect is positive.

21 [n case of Giffen goods, the income effect is negative and predominant, while
the substitution effect is though positive but insignificant as such net price cffect is
negative. Thus, less is bought of a Giffen product when its price falls. This is called
Giffen paradox, which is a contradiction to the law of demand.

22 The Conventioral demand curve can be casily derived from a given price
consumption curve.

s 23 Indifference curve analysis is superior to utility analysis on the following
counts:
1y It adopts ordinal measurement of utility in a more realistic way.
(ii) Tt introduces the concept of marginal rate of substitution which is
measurable in physical terms as:
Ay
A x
(iit) It considers two goods simultaneously and their combination, so their
complementarity and substitutability aspects are easily dealt with.

(iv) It enables to have a precise measurement of income and substitution
etfect comprised in the price effect.
(v) It adequately deals with the case of Giflen goods and thus, presents o
more generalised and clearer form of the law of demand.
24. Main shortcomings of the indifference curve analysis are:
“ (1) It has a restricted scope because of Iimitations of geometry.
G 1 cransitivity assumption is removed, the analysis becomes unworkable.
(1ii) 1t is incapable of empirical test.
(iv) It involves absurdity in the case of bulky goods by assuming their
fractional combinations on an indifference curve.

ENERCISES

(a) Diffcrentiate between the cardinal and the ordinal measurement of
utility.

(b) Distinguish between the terms * marginal utility
substitution *.

W

.

and *marginal rate of

3.2 (@) Whiat is a scale of preference?
(b) What is an indifference curve?
(¢) What is an indifference map?

s

3] (a) What are the characteristics of indifference curves?
(b) What is a budget line?

State, giving reasons, whether the following statements are truc or falsc:

L)
N

(i) Indifference curves are concave upwards.
(i) Two indifference curves can intersect cach other.
(i) Indifference curves are based on the cardinal measurement of utility.
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(iv) Indifference curves slope downwards to the right.
\/(v) The law of diminishng marginal ratc of substitution is better than  the
law of diminishing marg:nal utility.

3.5  Points g, b, ¢, d and e on an indifference curve represent the following
combinations between two goods X and Y:—

a b c d I3

Units of X: 30 32 34 36 38

Units of X: 20 15 12 Y0 9
Measure the marginal rate of substitution of X for Y und commsnt upon

the result.

3.6 State giving reasons, whether the following statements are true or false:
(i) The Income-consumption curve measures the price effect.
(ii) The Giffen paradox is a rare phenomenon.
(ifi) The law of diminishing marginal rate of substituticn is superior 10 the
law of dimirishing marginal utility,
(iv) Indifference curve analysis has no empirical foundation.
37 Distinguish between: ‘
(a) Income cflcct and substitution effect.
(b) Demand curve and price-consumption curve.
(¢) Cardinal and ordinal approach to consumer’s equilibrium.

3.8  Answer the following:

(%) In what way the indifference curve analysis is superior to the utility
analysis?

(b) What are the shortcomings of the indifference curve approach?

(c) How would you measure purc substitution effect?

(d) Show the derivation of demand curve from a price-consumption curve.

(¢) What are the characteristics of an indifference curve?

3.9 * Tangency between the price-line and an indifference curve is in terms of
indifference curves the expression of the proportionality between marginal
utilitics and prices.” Explain.

3.10 * The price effect is the net result of income effect and substitution efect.”
Discuss.

3.11 Explain why a consumer is not in equilibrium at the points of intersection of
the price line and an indifference curve. What way will he move?

3.12 Examine the consumer's 1eaction to a price change in case of (i) inferior good,
and (11) Giffen good.

3.13  Starting from a position of consumer equilibrium (a) separate the substitution
effect from the income effect of a price reduction for a normal goods,
(b) measure the income effect in case of an inferior good when the money
income of the consumer increases.

3.14 (a) What is the basic difference between the utility approach and the

indifference curve approach to consumer demand theory?
(b) Which of these two approaches will you prefer? why ?




