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SUMMARY ; 8Somo variable elasticity Fngel curve forms sro examined in this poper (rom two
differunt pointa of view. Fimet iv i tho problem of projecti demand when tho income
distribution? changes. s ond preforences remaining unclnnged (vido Roy ond Lalin, 1060; Tyengar,
1960}. Tho ostimation of Engo\ elusticitios from tho ion ourves for tncomo (or tolal expenditure)
and for itom corsuiplion is taken up at tho second atuge (Iycngar, 1060b), Rosults are obtained for o
number of Engol curvo forms which aro annlogous to those availublo for tho constont elusticity form. Most
of tho rosults sesumo that the income distribution? is lognormal, which {e quite reslistic in India, but
& fow npproximnto results for projoction of domand seom 1o bo distribulion-free.

L. INTRODUDCTION

1.1, Althongh tho constant clasticity Engel curve is ofton criticised ns not
complotely satisfactory from both theorctical and empirical points of viow, the various
forms of variablo olnsticity Engol curves aro not widely usod in practico. Thus, in
the Indinn work on projoction of demand, it is the constant elasticity curvo which has
Leen almosy invariably used cven after tho posuibility of o botter fit was realisod (e.g.,
in Roy and Dhar, 1960). And in ono study which cmphasised tho need of a variablo
olasticity Lngel curve, tho curve was actunlly obtainod by freochund smoothing,
and tho subsequont work was done by numerical mothods.

1 8omo resulta for tho somi-log form have been oblained Independently by N. 8. lyengar (1004) ¢
A conxsistent mothod of eatimoting the Engol curve from grouped survoy date. Econometrica, Vol. 32,
No. 4, pp. 601-018.

1 Por capila incomo or consumer oxpencdituro, 10 bo praciso.
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1.2. The comparative neglect of tho varinblo elasticity forms scoms to bo
partly due to the feeling that thoy are intractnble and inconveniont in subsequont
handling. Ono of tho purpuses of this paper in to point out that thix impression is
not wholly correct.

1.3. Comsider first tho problem of projecting consumer domand as formula-
ted in Iyenger (1060a). T.ot x denoto por capita income or consumer oxponditure
and y the per capita consumption (quantity or value) of a partienlar commodity, both
defined over the population of persons. Let E(y|z) = y(x) bo tho Engol curvo, assumed
unchanged over time; prices and proferencos aro thereby assumed to be fixed.  Let g(z)
and g%(x) bo the marginal distributions of z in the base and tho future poriods, Sinco
population growth ean boe projested separately, tho problom is to predict tho future
por capita domand

E%y) = | Ely|2) gz dz -
when g*(z) doviates in a postulated mannor from g{x), and g(x) and E(y|z) are esti-
mated from family budget data for tho base period.

1.4, It is wellknown that (vide Roy and Laha, 1960) if
E(y|z) = Az e (2)

and if further 9°%2) = g(-:—) % . (3)
that is, if the distribution of z shifts by a constant proportion ¢, then whatover bo
tho algebrmic form of g(x),

Eoly) = E)er. e 4)

Here mean of z i ¢ times but con i i hanged.

L5, Iyengar (1900a) gencralised this rosult by giving a prediction formuta for
the cuse whero the Engel curvo is of the constant elaeticity form and whore g*(z)
doviates from y(x) to specified extents both in the averago us woll ng in concontration;
ho, however, nssumeil that both g(z) and y*(z) avo of the lognormal form.®

1.8. In Section 2 we derivo some approxi but distribution-frco rosults
unalogots to (4) above but relating to certain variable elasticity Engel curves.
Iyongar's approach has nlso been followed up and some results analogous to Iyengur’s
are abo given in tho samo soction,

1.7, For tho socond part of the papor (Section 3) on the estimation of elasticity
from concentration eurves, wo need consider only one of the two periods. Choosing
tho baso poriod, for oexample, wo got the concentration curvo for tolal oxpenditure

* Tho legnormal disteibution givesa vory closo fit to tho dintribution of per capita
omannting from the Indian Nativrl Samjle Survey (sco Ruy and Dhar, 1060; also Iyengur, 1060L)
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{or income) z by plotting

f‘ ug(u) du [.uy(u) du
[] Q

Qlr)=g—— =tF— o (8)
jﬂuy( ) du )
o
against Py = j.g(u) du, . (8)
The concentration cocflicient is given by
Ly=1-2 j‘| Q. dP. v ()
v

1.8, The apecific concentration curve for item consumption y is obtained by
plotting

J‘E(ylu) g(u) du of'E@/| w) glu) du

= = (8)
TEW|4) gty du B
o
against P(z) givon by (8). The specific concontration coefficient is given by
L=1-2 | Qap. )
0

1.9. Such concentration curves abound in the work of Mahalnnobis on Indian
family budget data (sco Mahalanobis, 1060; sce also, Iyengar, 1960b).  Aitchison and
Brown (1057) gavo the equation of the concontration curve for x when g(x) is lognormal.
Iyengar (1960b) gave the equation of tho specific concentration curvo for y assuming
that E(y|x) = Az* and also that g{r) is Jognormal. Theso two curves have many
elegant propertics; and what Is more important, it is possible to estimato the Engol
clasticity » when theso two curves aro given,¢

1.10. In Section 3 aro givon tho oxpressions for specifie concentration curvea
and spocific concentration cocflicients for cases whero g(z) is lognormal but whero
tho Engel curvo nssumes certain varinble clasticity forms. These may bo used for
estimating the variable Engel olasticity in & manner analogons to Iyengar's (1060b).

LIl. Tho variablo eclasticity forms oxamined are: (i) the scmi-log form
E(y]a) = a+f logz (f> 0), _(ii) tho hyperbolic form E(y|z) = a—pBlrz, f> 0),
(iii) the form E(y|z) = kA(z|p, @), where A(x|p, o) is tho distribution function of a
lognormal :lislribution with paramoters s and o, and (iv) the polynomial form
E(y|z) = ¥ a*. Forms (i) and (ii) wero used by Prais and Honthakker (1955) on
British data, and the former was found to bo genorally superior to tho constant

4 The gonorul probiem of etudying Engol elasticily when thess 1wo furvos are given waa studicd
by Roy, Chakravart and Laha (1060).
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elasticity Engol curve for food itoms. Form (iii) wna found usoful for British data by
Aitchison and Brown (1957).  Form (iv) incluctes the straight line of Allen and Bowloy;
whatever may be tho theoretical objections, tho polynominl seems to have considerablo

.

possibilitics in Engel enrve graduation and q P

1.12, The Tornquist's forms (Wold, 1953) and tho log-inverse form of Prais
and Houthakkor (1955) proved to bo completely intractablo in both the probloms under
atudy. Also, Form (iii) could not bo tackled in tho sccond problom.

1.13. Section 4 illustrates the applieation of tho new rosults with some data
from tho Indian National Sumple Survey.

2. PROJECTION OF CONSUMER DEMAND
2.1, Approximate distribution-free results. Wo first present some approxi-
mato results analogous to (4) above. Tho undorlying assumiptions are given in
paragraphs 1.3-1.4.

22, A pl pocification of the i-log form would bo
Ely|z) = a+flogz when z > e=*/® = y say (y > 0)
=0 whon 0z y. } (o
Now assume that
rior=a(2) &
as before, (vide paragraph 1.4). Then®
Ey) ~ {' (a7 log 2a¥dz = a+B log G T

whoro @ ix tho geometrie mean of z, and
Ey) ~ J‘- (24 log z)g*(x¥le = a4 flog G4+ Bloge ... (12)
o

50 that
E(y)—Ety) ~ Blog ¢ e (13)
simply. This can be easily used winco 8 can be estimated from family budgot data,
2.3. For the form E(y|z) = “"f?- the thresholil ix at é. Assuming that
tho proportion of cnses bolow this is negligiblo according Lo g(x) and g*(x). wo got

f,‘(y)~a-—ﬂE(%)=a—7ﬂT e (19)

&1t ja ansumed hero thnt tho proportion of cnece with z below 4 (tho threwdiold) in negligible
both sccording to p(z) and g*(z). Thin aswmption ia not unroal For this form with declining
olosticity is moant for nocossarios and we may nesumo that for all observed valucs of £, E(y|x) > 0.
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say, whero If is tho harmonio moan and
E"”""'“‘Tfl‘ . (18)
so that
E'(y)~z—% [2—E(y)). e (18)
Here 2 can bo cstimated from family budgot data.

2.4. No such result could bo derived for tho form E(y|z) = kA(z|p,0),

13
but for the polynomial E(y|z) = X a2, we got, using similar assumptions
°

By~ % 0, Ei2) .
[]

and E'(y)~.. a, CE(2). e (18)

These relations may bo used for approximate ealculations; the caso k = 1 is extremely
simplo.

2,5, It may bo noted that for the semi-log form, the hyperbolic form and the
linear form, avorago per capita d 1 d ls respectively on the g ic mean,
tho harmoniec mean and the arithmstic mean of z, and in a cortain sense, changes in
concentration do not matter in projection. Howover, theso propertics of tho fimt two
forma eannot bo used in practice, and the linear form raroly gives a good fit.

2.8.  Resulls assuming lognormality of g{x) and g*(z).¢ Undor this assumption,
it fs possiblo to take account of changes in concontration, apart from changos in the
averngo, of tho distribution of z.  Supposo tho distribution function of z is A(z{0, 2)
in the base poriod and A(x]| 0%, A*) in tho fulure period.  Wo shall utiliso tho oxpres-
sions for E(y) derived in Section 3.

27, Tor the somi-log form, we have
Ely) = (01— Oy )+ MAD(y') o (19)

a+p0

log 7 =0 ‘, the threahold) = —7,\—, and @ and @

whoro y' = {with y=¢

donoto mspocti\'oly tho distribution fi and the froq fi of the stan-
dard normal distribution. One can ostimate & and A from tho marginal distribution
of z, and & and # by Engol curve-fitting. It is then a simplo mntter to got E%(y) by
putting 0% and A® instend of & and A in (19). Of course, tho valuo of y* has to bo

¢ Tho other

ars thoso of h 13
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re-caleulated.  Sinco the moan and the concentration coofficient of the lognormal dis-
tribution g{r) ar given by
AVt

Ez)=e"" and L= 20(7)‘;)_]

ono can get 0¢ and A® by requiring that mean and concentration coefficiont of the
distribution g*%(x) will differ by specified extents from those of g{r).

2.8. Instead of estimating both a and £ by Engel curve-fitting, ono ean eati-
mato y' or %— from concentration curvea (vido next sectfon), and tho absolute values
of @ and f# by using equation (19). Actually, however, E*(y)/E(y) doponds on

Y or;- only, and not on absolute values of a and 8.
2.0. In the special caso when 9Xy’) and '(y’) can bo neglected, that is, whon

the proportion of x-values below tho threshold is very small, we got
E(y)~a+p0 and ES(y)aa+p0
5o that changes in concontration are not important.

2.10. For the hyperbolic form, wo get

- L]

E(y) = a[1-0(y )= -0y +2)) e (20)
wherey’ = ]ogyT—l? with y = fifa, tho threshold. As beforo, 0 and A can be estimatod
from the marginal distribution of z, and a and £ by mothods of Engel curve-fitting;
alternatively ¥’ or #/z can bo estimated by using concentration curves(vido noxt seotion)
and the actual values of z and g by using equation (20), The projected d d
E*(y) can thon bo cstimated by putting 0¢ and A® in place of # and A in (20). Here
again, the ratio E*(y)/E(y) dopends on ffx and not on a and A soparately.

2,11, When ©(y’) and &(y'+2) can bo neglected,
E(y)~:|_lk-l“'l' and  E*(y)~a—pe
2.12. For the form E{y|z) = kA(x|p, o), tho problem of threshold does not
ariso, and we get

Ey) =.,? EA(x| 1, 0)dA(x| 0, A) == & prob (r, & z3)

~9° 0y

(whero 2, is A(z|, #) and 24 I3 A(z]0, A) and x, and z, nre indepondont)

= L«D(V%). . (21)

Now supposo @ and A are estimated from the marginal distribution of z, and ¥, z
and ¢ by mothods of Engel curve-fitting (Altehison and Brown, 1057). Tt ia then
a simplo matter to find £*(y) by putting 0° and A* in placo of ¢ and A in (21).

¢
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2.13.  For this form, we could not give any method of catimation based on tho
concentration curvo. One paramotor can, however, bo cstimated by using oquation
(21); or alternatively, wo ean uso the fact that E*(y)/E(y) does not depend on k.

2.14. For the polynomial form, wo get, ignoring tho point that tho poly-
nomial can give negativo values,

Ely) = J" (Sa,MA(z]0, A) = Sae® i, e (22)

When tho parameters 0 and A have beon ostimated from the marginal distribution
of z, and tho paramotets a, by Engol curvo-fitting, it is easy to got E*(y) by putting
0° and A® instead of 0 and A in (22).

2.15. Tho relative values of the paramoters a,: a;: a,: ... : @; can also be esti-
mated from tho concentration curvea (vide next section), and the actual valucs of these
a,'s by using (22) for E(y). Ono may note, howover, that E*(y)/E(y) depends only on
tho rolative values of the a,’s.

3. ESTIMATION OF ENOGEL ELASTICITY FROM CONCENTRATION CCRVES'

3.1, Consider family budget data for ono poriod, say the base poriod. Assumo

that the marginal distribution of z is lognormal, i.e., lot g(x) = ‘i(‘d‘@ The

concontration curve for x and the specific concentration curve for y have been defined
in Section 1. In the lognormal case, tho concentration curve for r was obtained na
(Aitchison and Brown, 1057)

tg, = lp—A e (23)

where &(1,) = k. Assuming lognormality of g(z) and E(y|x) = Ax", Iyengar (1960a)

obtained the equation of tho concentration curvo for y ns
lo=tp—pA e (24)

and utilised equations (23) and (24) for estimating Engel elasticity 3. Propertics of
theso two curves woro also studied.

3.2, Below wo present tho oquations of the spocific concontration curve for
y awsuming lognormality of g(x), but using somo variablo olusticity forms for E(y|x).
Wo also conmider tho extimation of variablo Engel clusticities from concontration and
specific concentration curves.

3.3. The semi-log form. Consider first tho somi-log form with the threshold
at z=¢"*% =y, Wo havo, of couro,

Plzr) = Az|0,2) =0 (Iog+—0) = ') . (23)

¥ Al results in this voction aro based vn the assumption that gix) is logermal.

7
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say for all tho furma of Engel curves,
Q) = [ (x4 log 2MIA(=(0, A) | (a4 og 2)i(z]0, 2)
il 2> 9, that in, if P(z) > &y),
=0 il P(x) < Wy’), whero ¥ = s Sl Sl
If 2 > ¥, the numerator of Q(x) simplifies to
(a+50) [O(z')— By )] - A (") - V(y)) - (20)
and tho denominator is, consoquently, the limit of this as z’—00, i.0.
Ely) = (2+40) 1= Oy N+LAP(Y). - (27
Thus wa got tho following oquation of the spocific concontration curve

@ = a0 [P0ty N=fA [O(L,) =01y
(a+£0) [I=0(y )] +AADlY')

(5-+0) -0ty -2 -0

(%+0) = )N+A0(y")

VPO IHOU)-O)]
= yn-e=ew) P2

and Q=0 if P<ay) e (33)

3.4, Now for this somi-log furm of the Engel curvo wo havo for the variable
olasticity

_dlogEByly  p L1
e dlogz ~ E(y]r) @ Hog z logi whon #>y e (29)
A Y
and p=0forx<y.

Thua the variablo elasticity depends on tho ratio a/# und honco on y. For z betweon
v and y,, %, > 1, and boyond this 3, < 1.

3.5. Any point (P, @) on tho specific concentration curve with P > (y')
i.0. Q > 0 gives an oquation for dotormining ¥’ {bonco a/ff when 0 and X aro known).
It can bo shown that tho solution in unicuo, if wo 1xo the obvious condition that Y < fp
Actually, for a given P, Q is n docrensing function of ¥, falling from P tv U ns ¥’ rixes

8
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from —coto 1,3 For values of ¥* lying between —eo and 4o, the apocific concontra-
tion curves dofined by (28) form a family of curves, tho lower curves corresponding
to higher values of ¥'. |Note that ¥’ —5—o0 meany f— 0, or the Engel curvo becomes
horizontal.] But the solutivn has to be fuund by trial and error.  Also both 0 and A
must bo known if ono wants to find y or 2ff from the estimato of y’; and only A can be
ostimated from the concentration curve for z.

3.6. 'Tho specific_concontration cocfliciont comes out as

. YW1—0) 0 (1—20)— L (1-0(y/ay))
L=1-2[QdP = vn . {30)
6 7(~0)—6

where ¢ and @’ stand for &(y’) and ®*(y’) respoctively. This oquation can also yiokl
a uniquo cstimate of ¥’ if somo trial values aro examined.

3.7. Now supposo tho proportion of z-values below y i negligible. Spocifically,
let us supposo that O(y’), O(V2y") and B'(y’) are negligiblo, though ¥’ may have
a finito negative valuo (say —4).* Thia special caso is roulistic since the jon
curves for most necessarios soom to rise abovo tho P-axis straight frum the origin
(P, Q) = (0,0). Then wo get tho following spocial relations:

@) ~P+OUly = P ; -5 ) = P=00t5) for ahl P o
where 74 = ﬁm =—-—/\17—, is tho elasticity at tho median of z, viz. ¢,
1 A . .
bm—— = = . . (32
wd ) v ) v (s2)

The approximato relation (31) has tho dofect that @ is negativo, though small, in tho
noighbourhood of P = d(y’); but @— 0as P— 0. Actunlly ;—i% =0 at P =)

but below this :—g(< 0 and abovo thia dd-g> 0. 'This seems to be a minor point against

the advantages of this specinl caso. Equation (31) defines o family of non-intersecting
curves whore the lower curvo corresponds to a higher valuo of '

1] [l -2

I=etr) " T=aw,)
W=+ -1y

% Fora givon P, jg
which s nogntive for all ¥ < £, winco ];fé‘(’; is & monolono incrvssing function of £,

# Thix furthor sxsumplion ls mado for all tho rwulta in parigmpha .7—3.10. TTio baxio wsump-
tion of lognormality {s, of courss, thore.

2
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3.8, Under the ption stated in paragraph 3.7, ono can esti ¥ from
the relation

1
Yy =— v e (33)
and hence get ¥ or afff from a knowledge of 0 and A, But only A can bo estimatod
from tho concuntration curve for x. If ono in interested in g, howevor, the know-
ledge of # in not nocessary, (or
Ly/n
Iy = —X——‘/ . e (39
Any ordinate of the concentrution curve can give an extimato of y* or y,. Thux,
wing the value of Q for I> = 0.5, we get
y= — and
V21(Q.4—0.5) =
Ono should not, however, use the ordi in the neighbourhood of £ = d(y’). The
entimate of ¥' obtained from this simplor form may be vred as a first npproximation
in solving equation (28) or {30) for tho gonoral cnse.

3.9, Since P~Q = y,AD’(1p), tho vertienl distance of the curve from the cgnli-
tarian line in the samo for P and 1—P. This distance ia 0 for P = O or 1, and increasex
towards o maximum of 5, Afv/Zm at > = |, This aymmetry means that if the bottem
100 P%, enjoy 100Q%, of the item, tho top 100P%, enjoy 100(22—Q)%. So thess two
groups together get their due share in tho consumption of the itom, and 8o du tho
porsons occupying tho middle range.  Note that the 10029, point and the 100(1—P)%,
points on the distribution of z have ¢, the median, nx their geometric menn,

3.10. This symmelry presents an interesting contrast with the symmetry
of the concentration curvo for ¥ viz,, loe = tp=A, and of tho specific concentration

- V'z_n(o.;—o...) . . 5)

curve forry, when E(y|z) = Ar* viz., fy = 1,—Ap [sco Aitchison and Brown, 1957
Iyengar, 19608). In theso cuses, if tho hottom 1009 got a 1003, share, the top
100Q%, get 100°%,; w0 these two groups together get their duo share. Note first that
the bottom 100L%, plux tho top 100PY, get more than 10(2£)%, their duo share.
Socondly, tho 100£%, point and the [00(1—@)% points on the diatribition of z have
tho arithmetic meun ¢#+\*/2 na their goometrio moan.

311, The hyperbolic Jorm. Now- considor tho hyporbolic form E(y|z) =
a—é(«./l> 0), for noccesarion. Tho threshold is nt r = é =y my (y>0).
The variahlo claxticity in givon by

he= dm—l-—h"' Eyls) 1 gy sy
8 £ . . (30)
b4
and y,=9 forxy
So for z between y nnd 2y, y, > 1, and boyond z = 2y, 9, < I

10
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3.12. Aa hefore, the nhscisan of the apecific concentration curve is given by

Pla) = G(z|0, )= ( li‘:;”) = P{r')

say. Tho ordinate @(z) = 0 upto x == y, that is, upte /> = d(y’),
,_ logy—0
wheto Y =1

1€ P > ®(y'), that is, if z > y, wo got

) =j (z—‘é)am(:m, A)/.;[.(m—é) dA(z]0, A).

The nunierator comed out ax
2{0()—0ly )]—fe”* 0 + )=ty + )1 (3D

The denominator, which is £(y), is the limit of the numerator as 2’ —20.

Thus Ey) = a[1—0y")]—pe~ 0~y £4). . (38)

Tho equntion of the specific concentration curve in

= AP0y = Pty 4 )= DOy +A)]
[l —b{y)]— e R — 0ty +2)]

Py )= f (G + )~ 0y +2)]
= for P> dy")

1=0ly') = 1~ 0(y'+1))
= 0for P'< ®y’). . (39)

1 .
ITore 77 in the harmonic mean of x, i.e. —IIT =P Then I s the geometrio mioun

of median and mode. One can puty = e#*)*” in the above relation if necessary, so
that p/H = &V 41,

313, For a fixed P, @ docreases from /> to 0 aa y' rives from —o0 to Ip
‘Therefore every nan-zero ordinato of this apocific concontration curvo gives a uniquo
cstimato of y* when A is known. Honce ¥ or {?’ can bo estimatod if @ and A are known.
[Here again as y’ varica botween —oo and 400, ono geta & family of non-intersocting
curves where tho lowor eurves correspond to the highor values of y".]

n
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1
3.14. Tho specifio concontration coeflicient involvos an integral | ®(tp+A)dP
)
which could not bo expressed in o simplo form.

3.15. Supposo now that ®(y’) and O(y'+A) aro negligible, but y* hay somo
finite negative value®  We then got the following approximations :

P— % O +2)
o A for all P. - (40)
_ P=T VB, 42
ST

This approximation (40) also has the dofect that Q@ has negative values, though small,

for P in tho ncighbourhood of d{y’): however, as P50, Q0. Actually ;?,: 0
at P = d{y’); below this :—‘Q, < 0 and above this ;—g > 0.

3.18. Tho specific concentration cocfficiont ia obtained as

 Hle ()

e (4
1= tn
A itk
Since L, = 2113(—;-)—], we get L= {l—y/ll $ L, according as }i < —:- Naturally
we expect L < L, In any caso, wo got
"V_ _areapp_ L
r= e =I+L, o (42)

which gives an estimato of y* when A is known from the concontration curvo for .

3.17.  Any ordinnte of tho curve also gives an estimato of ¥* when A is known.
Tho cstimato of y or fja roquires further knowledgo of 0. Tho cstimato obtained
from this specinl caso can bo used as a first approximation for solving the equation
for tho general enso.

3.18,  No difliculty about threshokl arires with tho form E(y|z) = kA(z|p, o),
but tho integral j’x Az, oWA(x]|0, A) in the numerator of Q(z) could not bo obtainod
]

in a simple form. Neither could the specific concontration cocflicient bo ovaluatod
directly,

10 Tiiu further astumption is mado for reaulls in parngraphe 2.15—3.17. Tho Lasic amumption of
lognommality In, of course, thero.

12



ON SOME VARIABLE ELASTICITY ENGEL CURVE FORMS
:
3.19. The polynomial form. Lastly, for tho polynomisl E{y|z) = % a, &,
°
2
if a2’ > 0 for all x or if the ranges where X a,2” is negative can bo ignored, we got
o
P(z) = d(z’) a8 beforo and
5
f(Zax) dA (2|0, )
Q)= ——
I‘I(Z e’} dA (2|0, A)

"
T g w—n)

A
ntSn

Zace
=

Sae

using tho momont distribution property of the lognorinal distribution (Aitchison and
Biown, 1957) and the fact that ? ZdA (2)0,2) = J0HM2 Thua, the equation of
o

the apecific concontration curve is

N m

Za,e Ty {tp—rA)

Q="2 . (43)
r T

La,ce

o

Onco 0 and A aro known, any £ ordinates of tho curvo givo tho ratios ag:a, :...:a;
on which the curve deponds. Tho variablo elasticity also depends on theso relativo

by .
magnitudes, for 3, = ';:’:’: . Tho absoluto values of the a,’s can bo estimated by
y

using equation (22) for E(y).
3.20. Tho specific concontration coofficiont is givon by

¥ ()]

70+ rn7/2
e

. (1)

Za

v

4. AN EMPIRIOAL TLLUSTRATION

4.1. Tho following data aro basd on tho family budgot enquiry carried
out in the 7th Ronnd of the Indian Nationnl Sample Survey (Octobor 1053-March
1034).  Tho coverago was all-India oxcluding Jammu and Kashmir, Andaman and
Nicobar Islands and Sikkim. Tho data presented rolate to tho rural sector of all-India
and are based on 1413 housoholds sclooted from 54 villages. Foodgrains included
ceronls liko rico, wheat, jowar oto., corenl products like chira, muri cto., and cereal
substitutes (0.g. tapioca and poa).
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monthly per cnpita consumor expenditure (in Ra.) on all itema

BN K=11 1103 13-13 15-18 (3-2) 2)-24 24-28 2R-34 244N 43-33 856- all
clnaros

eatimated p.c.
of population 15,47 17.80 12.04 10.31 10,83 8,73 0.04 3.77 4.82 2.93 L.97 1.87 100,00

©

. consumer oxpeii-
diture (in Ita)

per perum per

month on

(n)foodgruins (y) 3.88 3.24 6.60 7.08 7.82 8.5 0.03 .58 .08 0.43 1270 1115 0.83

(b) all itoma (x) 0.20 $.63 11.92 13.06 16.2]1 19.08 22,26 26.06 30.53 30.89 48,88 80.05 17.24

4.2, The abovo forms a part of the materiul analyred in Roy and Dhar
(1960) where it was shown that the distribution of persons by monthly per capita
oxpenditure follows the lognormal distribution to a close approximation. The con-
centration coeflicient for total expenditure is found to be 0.3333. Using the relations

Elz) = "2 and L, = 20 [—;/\—,] -1,

we got tho cstimates 0 = 2.6611 and A = 0.6091.

4.3. The Engel curve for foodgrains scenm to be of the semi-log form; it shows
nppreciablo curvaturo on tho double-log acale. The specific concentration coeflicient
is found to be 0.1603. Using equation (33), wo obtain y' = —3.5106. The samo
value exnctly satisfies the more general equation (30). Using 0 and A, we get
logy = ——77 = 0.6173 and y = Ry, 1.8775, which scems to be extremely reasonablo.
The elnsticity at any point may now bo determined from (20).

4.4, Using (34), we got tho clnsticity at median (Rs, 14.31) a3 0.466 and the
elnsticity at mean (Rs. 17.24) comos out as 0.420. Roy and Dhar (1960) fitted tho
constant elasticity form by weighted lonst squarea and obtained the constant clasticity
a3 0.516; the Tornquist form for necessarioa gave a better fit and yieldod an clasticity
of 0.443 at the mean.

4.5.  Equation (10) for E(y) gives the cstimatea @ =—1,6770 and g = 3.2419.

4.8.  Now supporo the distribution of x changes to another lognormal distri-
bution with the mean higher by 10% and the concentration cocfficiont lower by 10%
than thoso of the obrorved distribution. Putting
A.
Ly=120] \/—E]—l = 0:0 L, = 00 (0-3333).

4



ON SOME VARIABLE ELASTICITY ENGEL CURVE FORMS
and Eoa) = &0 2 1 K = 11320)
we got 0% = 27934 and A® = 0.5449, Tho recalculated ¥’ comes vut s —4.1772.
Substituting theso in equation (19) we get the percentsgo increace um[ Ei,.(‘_gz) -1 ] ny
6.29%,

4.7, I wo ignure the change in concentration sid uxe (13), we get this percont-
nge s $.45% only.

4.8, Suppuse we try to uso tho cunstant elusticity form Efy|z) = Az* w
the Engol curve for foodgrains. We then get tho estimate of y aa 0.470 using the
following equations[ mo Iyengar (1160b)]

Ly = 0-3333 = 20 [V’;-]—n and L = 01603 = 2«»[‘—’/”;—] -1

Noxt using the prediction formula given by Iyengar (1060a)

Eoy) _ moc—asmien-n)
EW)

we get the percentage increase in per capita demand ns 5.55%.

4.0. It appenrs that even when the Engel curve is not lineur on tho double-
log scale, the uso of the constant elnsticity Engol curve would give fairly good projoe-
tions of consumer domnnd. The variable elasticity forms, however, give a moro reason-
ablo picturo of the variation of elasticity with income, and may give greater inaight
into the nature of the item by suggesting a threshold or a satiety lovel.
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