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A, SUPPLY

THE DYNAMIC SUPPLY RELATION

Supply deci%ions in agriculture are expected to be made
on knowledge relating -to cechnical coefficients, prices of
‘inputs and prlces of products, All these three components
~_needed for decision maklng are not known.with certainty, Addi-
tional uncertalnty arises out of varlatlonsnln.such eX0gEenous
varlables "like weather and ”Jrovernment policies, etc. A
comaon’ assumptlon underlylng all dynamic supply re5ponse
‘models, including those referred to in this paper, is that
farm-firms seek to. max1mlze expected proflts e Lhe difference
~ between dynamic supply models ‘arises in g1v1ng’different
. measures.to aggregate price expectation. These modelq assume
that the entrepreneur 8 utility is.a, linear functmon of
income, From this assumptlon follows 'the ccrtalntv—equl"a-

. lence notion.which 1mp11es that for every certa;h income
there correSponds a. probaolllty distribution of uncertaln
incomes .having the .same acturlal value and yleldih" the
same total utility,. One commonly Tused certainty- equlvaTence
model in supply response analysis, pased on tlmeﬂoerles data
is the adaptive‘expectation§‘(or distributed lags) model
developed by Marc Nerlove. 2 ' : % - L

. The choice .between different’ distributed “1eg models
“-depends on whether postulated lags are formallsatlons of

technological~ 1nstitut$pnal setting or the exped%atlonaW

S

l(‘ .
~

lﬁ’Lhe farm-flrms acting under uncerta:nty egither.
max1m1ze expected proflts or mlnlmlze expected losses

2. ‘Marc Nerlove: Dynamlcs of Supply, JohuﬂHopklns
Press, Baltlmore U.S 195
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behaviour of the sector concerned. Tn the distributed lag

model based on price expectation, the assumption made is
‘that past.price experience 1nfluenoes the formatlon of
expected price.which.in. turn 1nfluenees the aﬂreage decision,
‘In the adjustment lag model .acreage ad justment is supposed
"to be based on.institutional- ~technological. constraints, '
Simultaneous considerations of* both types of lags presents
.serious problems for econometric e5p1matlon For the purposes
of this paper. the adguotment,ﬂag model has been used which
1n the simplest form is hased on the relatlon-

—-At_l) : 0« Bl

and the reduced form is glven by
’At\.,Av+.A.P +A tl+v

1 2

where A, = aB, A) % bB, A, = (1-B), 7, = Buy

Addltlonal variables like lagged y1€ld ralnfall ,. etc,, can
be eaS11y considered in the structural equation, ' '

Although the rationality of risk aversion on the part
of farmers has been hypothesized, until recently no attempt
waswmade to explicitly incorporate farmers' risk aversion
'in.the estimation of supply responses, Behrman, in a
recently published study, which represents a ma jor
econometfic‘advanceMin_dynamio supply reSpth\'én?lysis,

includes these factors, 3 Farmers' rational conduct
. , i . ,

3 J.R. Behrman: Supply Résponse in Underdeveloped
Agrlculture—-Contrlbutlons to Iiconomic Analysis, Noroh—-
Holland Publishing Co.), Amsterdam, 1968, Chapter
~PP. 1-20. .

i
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AN

following the risk aver51on hypotuesis would 1mply that,
‘given the subjecti ve p11c= and yield probability distri-
butions , farmers. would seek to maximize expected utlllty,”'
that 18, meximize the expected return for a given level of
.wvariance in the prected return, which is a measure of
risk, Thus, for exampl a. crop for which the uUbJGCthG
“price and yield probaleluy distributionq provide smaller
expected value. but also. smaller variance may . be preferred
'~ to another crop yielding larger expected value but at the
same time. 1arger variance, The farmer in this case attaches
Jlarger. expected utillty to the first crop cempared to the
second, i

' A crude representation for price and yield variances
can be. incorporated in the. Supply rGSponse reiation The
ratio of the ‘actual standard deviation of the price of the

',crop concerned- to the standard deviation of the pr10° of

alternative crops, (ch :) and the 'actual standard deviation
of,yieids (. Y, ). over the three preceding production
. periods, for example may be considered to serve as proii s
for the varisnces -in.the subjective probability distribu-
tions, This dynamic Specification, which Behrman calls the
*"modifiedi Nerlovianfdyhamicusupply.response model, incorpec.-
rating the risk aversion hypothesis, is based on three
- structural eqdations;j
*

At = agt. l P + a? CTP ‘+ Uy

t-l' = Sorey (Pyy
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.The parameters of the reduced form for.this system
of equations are estimated by appropriate non-linear esti-
metion procedures, o ~ o

Tn this study, however, this model has not been used,
but an attempt has been made to incorporate the & P

variable in the Nerlovian adjustment lag model with a view
to obtaining some idea regarding farmers' response to the
~variations in prices. ' ‘

Data

In thié paper, some results of the acreage response
functions for three crops, namely, wheat, maize and rice
have beenfpresented} Data on area, productioh, brices,for
fwheat5 maize, rice and their competing crops, naihﬁall,
ete,, were obtained from published sources for the period
1948-49 to 1965-66, The basic functional relation
considered was: ' - ‘ &

Ag = T 0By Telp, Zea)Te)

 where At was def;ned as standard irrigated area for maiuze

and rice.and as irrigated area only for wheat, For all the
three crops,-both‘absolute'and relative harvest prices

(Pt.l) were conSidéred,ﬁ T l‘ihdicated'yigldaof'the

L. For maize and rice, the'relative price was in Terms
of weighted prices of six alternative kharif crops and
for wheat, in terms of weighted .prices. of three competing
rabi crops. In the equations presented subsequently,
Pr g indicates relative price, Pt-1 the absolutz price

- . bl e ‘

of “the crop in qﬁéétiOnband Pt;l the prices of substitute
-crops, S Lot - o :

3
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crop in question relative to the yield of competing crops,
Total irrigated area in the season - concerned was defwned
Cas I, and Tt reprosented trend variable, ¥

1

RESUL S AHD INTER TUATIOP

T, Wheat

Acreare Response FEquations:

SKxdsk

Equation (1) Log At=0.09/45+ 0.1086 Log. ;1+O'9786 Log At 1
, , (0.1263) (0, 0786)  RR=0.9319

Equation (2) Log £,70.7977+0.5398% Log P__.+0.4723@ Log A

v t-1
(0.2777) (0.2747)

@ Log T, R®Z0.9439

Log A 1. 9022+0. 6692** Log P._q* 0.0026 Log A
- (0.2257) (0.2611) e

<+ 0.1}093*%’::": V Log Tt
1(0.1095)

—,0.0098 Loga Ft-l
(9.0205) o

Significant at 20 per cent,
* Significant at 10 per cent
®¢ Significant at 5 per cent
wk Significant-at 1 per cent

The- response functions for wheat indicate that
relative prices do not exercise a significant 1nfluencm

on acreage, though the coefficient bears the correct
sign. Absolute prices, however, prove to be significant..

’
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"The inclusion of sténdard déviation"of prices over the

- last three preceding produdtion periods, as measure of
price risk, seemingly does not improve the explanatory power
of the hypothesized relation, and the relevant coefficient

is not statistically si gnlflcant But the magnltudra as well
oS the sig mificance of the: price coefficient increases and

the ¢~ Pf‘w coefficient bears the correct sign suggesting

an inverse relation between acreage ana price variability.'
It is also interesting to note that incdrporation of this
variable led to a substantial decline in the coefficient of
lagged acreage.

The estimates of short and long run elasticities with

respect to price and CrPt 1 have been presented in Table I,

The short run elasticity w1th're3péct to relative price is
low and in keeping with the estimates of Raj Krlshnaq and
'Kaul( but the long run elast1c1tles are<much higher. With
: reSpGCt to absolute prlce=, hownver the elaSthltlp are
51gn1flcant and high. Sud and Kahlon7 obtalned even higher
own price elasticity (0.8982) in the static model in which
substitute crop price was also explicitly included, A similar
spécificationAin the Nerlovian frame gave a corresponding

1

» "Farm S Regpgnse_in Indio-Pakistan:
A CdbeR§€u§r15¥n%Fe g%n?ﬁbqug¥oﬁ "PRe Economic_ Journal,

Vol, LXXIII, No.291, September 1963 pp. L77-487.

B 6. J.L. Kaul, "A Study of Supply RGSponse to Prrce a5
Punjab Crops," Indian Journal of Economics, Vol.h8, 0,188,
July, 1967, pp. 25-40. '

7. Lalita Sud and A S, I(ahlon "Estimation of Acreage

. Response to Price of Selected ropq in Punjab State,"
Indian Journal of Agricultural Economics, Vol XKIV No, 3,
July-September, 1969, pp. AG 50

| -
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Estimates of Short and Long

Run Flast101t1es

Crop
equation
number

ad justment

Coefficient Elasticity with
- of

-respect to
price

Elasticity with -
respect to
price variability

Short
run

Long
run

Long
run

~Short
" run

Wheat

-

0.0214
0.5277

0.9974

/

0.4656
0.8661
0.2230
0.2002 .

0.1086
0.5398%

0

0.6692%% 0,

L 0.5617%% 0

0.2839 0.

0.4939@
0.1815
~ 0.3254
. 0.1498

3
.3
.6

.5Q75
1.0229

6709 -0.0098" —0.0098

6043

34,62 o 0077 -o. oo

51+18 —O RU9R —O R735

.3898

7 —~ 0.0108

”
718
649

—0.009k

—0.0010 —"0.0049

These relate to absolute pTlCGS

olgnlflcant
* Significant

Significant’
k- Significant.

at 20 per cent.

at 10 per cent.
at 5 per cent.
at 1 per cent,
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short run elasticity estimate of 1,0348 in this'Study-
als¢,8A:but the deletion of insighificant'variables gave
Equation (2) presented above, This clearly indicates that
the precise or hest specification of price expectation
needs mdré.dctdiWGd evaluation. This point is also borne out by
the 1nstah111ty of the coefficient of ad1ustment through
Equations (1), and (3),

The e¢astlclty with re°pect to & Pt 1 indicates the
influence of this variable on acreage, While the ostlmates
‘are not statistically 81gn1f1cant the negatlve smgn ‘does
indicate that large variations in prices do have an
aqverse Jmpact on acreage,

TT. Maize

Acreage‘Résponse Equations:

Equation (1) Log A =2, 986h+0 617*f Log P +0. lg}5u. Lot
o | (0. ??66) ' (Q OOQO) '

- (0.0624)

8. The estimated equation was

. LOE:: At = 0'6370.*. 1.03&‘8::::::;::'1'.0&;“2;
(0.4037)
? N
LoE Ty 1+ 0.0863
. (0.1668)
- +:0,3006L Log %ij;+ 0,0468 Log At- 1
(0.8928) ~ (0.9385)
| + 0.1896% Log T, R“ =0.9596
(0.0911)
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_Equatiqn (2)

##* iog‘T — 0.0027 Jogc'P

(0.0130)
Equation (3) Le l 8505+ 0. h935 Log —t + :
A it 7(0:5519) ](0.2203)

—0.2492 Logcrﬁﬁ;l-,R§O;5h39
(0.0170)

The response functions for maize show that relative
prices did exercise a significant influence on acreage and

the priee coefficients in the first two equations are
significant, Absolute prices did not emerge significant in

this’ case, Interestingly enough,,the_inelusion ofer?t_1

-~

resulted in a gecline in the maghitude and level of
significance of.the relative price variable. With

absoiute prices, its Coefficient was found to be highly
significant. The elasticity estimates presented in Table I
suggest the positive 1nfluence of price but the magnitude

of the estimates are again not stable The long run'elasticity
for this crop is below unity in all cases. The coefficients
of adjustment obtained from the three equations are fairly

! close and their high values suggeést the general aboence of

rigidities which inhibit speedy adgustment in the 1ong un;
One would again notice.alsimilarivy in the sort run elesticity
estimate from Equation (2) with Raj Krishna's estimate of
0.23, But primarily because of high rate of adjustment the

| “long run elasticity for the estimated equation is lower,
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Acreage RGSponae Fquatlons

Equatlon (1) Log A O 7991# O h939» Log Pe_ 170 OOOL Log Yt
: . R S _(o. 3617) {0. 3233) ~ﬁ

 +'"0>§560 Log 7, . R4=0-799l :
© o qoailyn oL

+ O ?71? Log

Equation (2) Log A 20,3090+ 0, 1815 Log- Pt 1
: ‘ , (0. L€83)

1014751) -1

L+ 0. 7685 Log" At I+O 534 Log At 1 ;. R2~~O 6120
(O h940) - ( 777) cy p A= Me _

,mEquétionJQB) Jog A u? 0088'*0 3?5& Log Pt 1% O 1339 ,dog At 1
L ‘ (O b790) ‘ = (0 UGl)i , ‘

4 6i4128 Tog T, = 0. 1009h Log e Py, 3%50.7587
( 0,3698) Eooolo762) 0 TRl
qugéiéﬁfiéi Log p =2, OBLB‘*O lh98 Log t;i‘_.l 1@79 *3_ng Pt_l
SRR - (o ?673) - (o, u705)

xO 7770 Log At.i*1053575** “LogVTLZRE:O.SSSv
| (o 3L65) - FTY (0.1030) b

Equation (5) qog Ay O 77?7+ 0. 1131 Log Pt l'—'O 1892 ,Log P, .

(0.5956). (0.7751) ;t‘+

+ 0, 7998@ Log At i —0, 0010 Log 5»9
,(0,5945) T (0.09u4) o

o nesoB, L R

Coadosn) - S DT

- foana B - SR . ' ’ ' '
Inthe -pide equatlon, iHe re 1at1Ve price coefflclen‘

was significant in the- ététic'mddél"OnIy. Thée NerloVLan ‘

adJusUnent lag- form .resulted not only in. a. decllnn in thc

. magnitudeé and- 31gnlflcance of. the prlce but also of fha

lagged relative yield and 1rr1gated arca varlables
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~ \ .

When absoTute prices cf rice and its competing crops
were exp11Citly 1ﬁcluded ‘the coefficients for the latter
'were found to be significant though the own price co-
efficient remeinec insignificant and comparable in magnitude

to the Nerlovien .relative ‘price coeff1C1ent (Equatioh (2) ).
_The risk‘nﬁasuring variable (< Pt 1) did not emerge

)l{“Ti’Cdnt in either the relative or absoiute price cquations
but it carried thﬁ'correct sign,

Highest short run elasticity estimate with respect to
‘relative price was obtained in the static model. The dynamic
model yields lower and insignificant elasticity estimates
- for both relative and absolute prices. These do not corres-
pond to the significant values obtained by Raj Krishna, The
influence of .price variability on acreage was found to be.
inverse, though insignificant. In the relative price equa-
tion, the inclusion of price variability-risk yields a
price elasticity estimate ( Equation (3) ) comparable to
Raj Krishna's. estimate of 0.31. The long run elasticities
remained be low unity, |

The dynamic model specification for estimsting acreage
response indicated that a proper appraisal of ‘the price
expectation behaviour of the farmers is important. The fact
that relative price emerged significant in some cases sni

absolute prices in others should nctube accepted prima facie.

It would be apparently inconsistent to assume, except
perhaps in the case of very highly remunerative crops, that
farmers base their expectation on relative price for one
crop and on absoluteAprices for others. A meaningful
empirical work on acreage response must be based on more

[R—

. concrete 1nformacion on this aspect

;.

Lhe 1ncorporation of price risk measures di~ectlv
into the model, though not very*successful does indicate

\
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that this may be another fruitful avenue for future

- exploration, The three‘years' standard deviation in price
crude as it is, may be ,SUbSFltUth by more appropriate
measures depending upon the natureﬂOfﬁdistribution of the
price variable. Again, in this study the risk elements

- were considered in the Nerlovian framework and not in the
modified version as developed by Behrman. A more rigorous
~estimation procedure might result in more COHClUuan
ev1dence on this aSpect

» Estlmates of Acreage Elast1C1ty and oupply Pro1ect10ns

Given. a stable production technologv, the acreag
response functions may be used for progectlon of acreage\
and supply. But, in times.of changlng technology, the
acreage elastlclty estlmates based upon time- scrles msy be
widely different from the actuai current estlmates thu
problem would be all the more acute if the technological
change is one of 'land-saving' type. It could be arguead,
with validrreasons, that in such situations the price
elasticity of output rather than acreage'snould be more
meaningful, It is basically this difficulty, and-the fact
that price'elasticity‘of ohtput is not easily measurable
with accuracy, which has led to the use of ’budgctlnn'
type of approach to supply projections in recent worx in
this country. This approach attempts. first to progect the
leﬁel of input use, and by using approprlate yar@stlcks
arrives at prOJGCted supply estimates, The assumption
 1mpl1c1t in this case is that prices will genordle be .
favourable to.the ‘attainment of these progectlons Clearliy
this assumption cannot be satisfied unless some’ reliable
price elasticity of output estimates are avalléble and on
their basis the prlce structure 1s manlpulated/ This takes
us. back to the startlng p01nt The ‘answer. that/suggests
itself from this 1line of reasonlnp 1s tha+ theptwo
approachesusupplement each other, . i
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’

B. DEMAND

THE DYNAMIC DEMAND RELATION

.Developmerts in the‘theory:bf,consumer demand have been

 followed by important improvements in econometric methods

in estiﬁating‘the effecfs,of‘factors affecting demand, The

contributions of Schultz, Wold, Stoné, Duesenberry &and
‘Friedman‘répresent some important steps in this direction,
The approach to the analysis.of consumer demand followed
in our work is the one developed by Houthakker and Taylor
in a recent contribution.’ Tn this approach greater, ”
attention is paid to the dynamic character of demand and
the econometric .estimation procedure takes full cognizance
of the quantitative importance of the dynamic - effects,

. The standard approach. in demand analysis'inVQLVes
the estimation of the following type of demand equation,

ut)

’

s
W

‘where: Q¢ is per capita consumption of the commodity in year

x£ is a meagufe of per capita income,
P, is the deflated price of the commodity,

Z . represent prices of

<81y, TRt
substitutes or complements,
and other pre-determin:zd

or exogenous variables,

. Some of the difficulties inherent in the static

' specification of the demand equation are: -

9. H.S.Houthakker and Lester D. Taylor: Consumer Demend
in the United States 1929-1970: Analysis ard PFOJGctlgg,
Harvard University Press, Cambridge, Mass, U.S.A., 1900,
pp. 1—21140 ) ‘ -
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(a) The.income and price variables may not be exogenous,”
lFor example, +hefincome of the farm family producing food-’
grains not only depends on what it produces but on how much?
it sells; this in turn.is related to how much it consumes,
Marketed sales end consumptlon are related to the price of
‘the commodity as well as prices of substltutes , A},

(b) The statlc charapuer ‘of the model is not appreC1ably
changed by the arbitrary inclusion of a lagged variable,

It is the‘purpose of the dynamic model to repreaent,

~ more accurately the behavioural decisions of the . ccn umers,
B ,
The . current de0181ons in” the Houthakker-tavlor‘dynamlc
: demand model are assumed to bC'lnflanCGd by past behavioural
- decisions, One representation of past decision-is +he current
"level of inventories. Past decision can also be repreqen*ed
“by other "state variables,"- -These state. varlables themselveo
are changed by current dGC1S1ons The dynamlc dem~nd model
in this sense .is of the distributed lag type whele}eurrent

decisions depend on past values of pre- determlned*v righbles,
‘gLo 1llustrate let Q- be the demand for clothing b%er -

’ 1nterval time t,- Xy the 1ncome durlng that perldq and s,

v

the level of inventory at time t, and pt the relxﬁdve price.

\
of the commodity, such that

qt = a+.p Sg* c.zt toep tou

where a, b, ¢, e are the parameters of the.strurrural
equation (1), The per Caplta dednnd for clotblnp; the A
model suggests, depends not only on per capita anome and--
price of clothlng but also on the level of cloth;ng
inventory, We should expect, for an individual with given
tastes and income, that hls demand for- clothln& would be

inversely related to the level of hlS 1nventory oldlng
The inventory coefficient, b, should. therefar> have a
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ﬁegative sign.-The state variable, 5£, can also have an
alternative interpretation, The above model can be made to
represent not .only the inventory. ad1ustment behaviour ﬁﬁet
explalned but also habit formatlon or inertia behav1o&r
‘According to this 1nterpretatlon the consumer's current
consumption level will be affected by the level of his habit
- formation (psvchologlcal stock) and hence, b, will be
positive, given the consumer's taste énd'income. Howevef,

we are confronted with the problem of measuring an.unobserv-
able psychological stock— habit formation variable. The.
difficulty of measurement is not limited to the unobservable
_néture of habit formarion it is also. encountered in g;ouplné
heterogeneous categories of commodlty—-lnvcntory 4 further
problem is encountered in specifying the relevant rate of
depreciation of inventories or in choosing the rate at-which_
the habit (psychological stock) wears off. An ingenieﬁex
suggestion has been made by Houthakker and Taylor, who 1
assume, because of the difficulties,mentidned,\that the
State”variable is really unobservable but its iﬁfluence on
consumer. demand . can be estimated by reference o the
follow1ng accounting 1dent1ty. - o

. = at — ds,,

where ét indicates the rate of change of the state variable
with respect to time. t and d is a constant depreciation
rate. For commodities subject to habit fofmation_d measur ¢s

the speed at which the habit wears of f,

By using a. finite approx1mat10n to contlnuous
time. (this is appropriate since our observatlons are
' annual) Equatlons (1) and (2) can be comblned o glve

the flnal estlmatlng equation.
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7

Qg 1+ ' P
tl A2‘AXt+_A3v xt;1+.&hAPt

whefe Ao -

‘ Aj - ed.
| T 1-3(b=4d)

Vi = (the residual term).= (1* 3d)ut —(1— 3d)ug—1
| . T—3(5—4d)

We can compute . the' values of the. structural paramnters
a, b, c -e.and the value. of d, .the depr°c1at10n rate, from

the known values - of the- ‘parameters. of the estimating

10

equatlon given above .: Tt is important to note that
i ' S S

%

1o,

d & . OI‘\ , a - ?A ( 2A3) .
’ IR, A= IAS A3(A-,+ 2

'ZAO (Ah
- AS (Al +.

) .

or 2(A1—1
AT

2(AL
; Al+

A5)
1
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over- identificat*on of“d'following the inclusion of both
income and price as. predlctors in the structural equation
‘can be overcome by the .method of constrained least squares

. and the process of iteration. In this study we present two
,A,g°et§ of results, The first set is obtalned without over-
‘*1”eomin"the problem of over-identification of d. It may be.

-~ seen that in the estlmated equatlon for wheat none of the

prlce COfolClento is statistically significant. We have,

' therefore taken d = dy which is computed from the 1ncome

coefflclents since income appeared to have 31gn1lﬂcant

.1nfluence,on consumption of wheat. In- ‘case. of equations

estimated for rice and maize, it is price (and not income)
which is found to 'be 81gn1f1cantly relatéd to consumptlon

—llnrthese two cases we have, therefore, used d = dp ‘as the

relevant deprec1atlon rate, . - -

.. “The second set of results presented in thls paper is

.obtained by reflttlng the estlmatlng equatlon for all the
commodltles (wheat rlce and.maize) after‘deletlng'tr

' non-s1gn1f1cant var1ables from the model, This approach

\

though based on ourely statlstlcal logic, ,automatlcally )
solves the problem of over- 1dent1f1catlon of 4d.

For any glven value of. the state variable ¢ and e in.

quuatlon (l).denote,the"short-runil1ncome .and price deri-

vatives respectively, In the long run when stocks are

perm1tted to adgust so that-

K

S¢ ; o, we obtaln from Equatlons (l) and (2)

A _ ' ‘
- ad + o{s B A + ed oA

q-d—b'fd;b x d—1b P
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_ where the. lonL-term levels of 'q, x and p are aunoted
A
by q,'x and- p. The 'long run'- derivatives: I are glvnn

by ¢' = _cd _oed
E=RR s

The dynamic demand model reierred to above ‘and. umployed
in thlS -paper is of the stock-flow variety. Houtaakkvr, '
Laylor-zrand tendulkarl3 have subjected this model to’
empirical teqtlng. R |

LonSpec;al cases. of the above d&nam*c model need to ;
be mentioned. (g) One of the special cases arlses when the
dlfference / Ap‘"AB / and / A ——-A / 1s not statlstlcallv

51gn1f1cant 1mplxing d.= w.'.ths necessarlly r@duces

ngﬂEquatlon (3)"to, qt = AL+ Ai". Qe _ l+- A X, + Ag P

which resembles in- form the Koyck distributed- lag equatlon
(b) The 1ntercept ad P, termsdisappear from equation (3)

t 1
when the .value of d is. equal.or closn to zero and conse-
quently the long Tun nature of the -model treaks: douq,f'

S Tn case of 1nventory ad]ustment where b £ e it
may be. verified that for /d/ > /b/ '4113 1nd1CQt1n@

a change "in income has larger effect in the short run tlan
in the long run, On’the contrary, -in‘'case of habit formation.
when b 3 o, ¢' » c implying that the long run, effect of

incone ‘changé will 'be. greater than the short run’ nffﬂct
because habit is characterized by 1nertla Similar inter-
pretation may be.made for e' and e. \ e

12, See:H.S. Houthakker and Lester D, iaﬁlorV'bf.git.

- 13. ‘Suresh D, Lendulkar "Econometric Studv of -
Monthly Consumptlon Expendltures in'Rural Uttar. Pradesh,"

_American-Journal of Agricultural hconomlcs Vol.: 51 No.2,

February, 1969, pp. 119 137, '

et
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. Sdnce our dynamvc model (- quatlon (BY') is a first
R order difference equatlon the projection procedure will® ‘be
different from that usually used for a static model In
order to arrive at proqectlons of per capita. consumotlon
4'e1ther one of the following two procedures ‘which in
principle are the same, may be followed: (a )'Given“Sbmeﬁ
1n1tlal values of the predictors, prOJection‘Can'bt”méde
year by year; (b) ~alternatively, the first order’ dlfference

\ 'equatlon can be. obtained and prOJectlons made from:the

‘solved equatlon Lhe latter procedure, 1nvolves larger round-
ing error$ and hence the first approach though laborious is
adv1sable..*/+ In this study year by year projections of per
capita consumptlon from 1964-65 through 1968-69, have ‘been
made for wheat with the average -per capita income as the

- initial value., The mean per capita consumption and relatlve
,}vprlce have been taken to illustrate how pFOJGCtlonS can be
bullt up from the dynamic model used in this paper. 15

’

Data and Variables

llme serles data of a chang1ng cross-sectlon of }u
'households covering the period 1949-50 to 1963- 6l were -
obtalned from the reports published by the- Board of Economlc
Inqulry, PunJab Annual data on consumption, 1ncome prlces
of wheat .rice and ma12e‘(1nclud1ng other cereals) were
‘used and. the methodology described above adopted’ for est1~
matlng the relevant price and income Glasthltleo

1., Houthakker and Laylor 1b1d
"15. It should have been better to use actual
- capica income for the'“initial:year, ©1963-64-and+ the pe”

capita consumption and relative price for the- same year:
instead of considering thelr means,
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Symbols and notations used in this section are
- given below: '

o B , .
= per capita‘consumption of the concerned commodity
in year t (in quintals), !

= per capita income in year t in constant rupee (1949= lOO)i

relative price per quintal in year t (1949 = 100).

= qi’—- Q1 = depreciation rate calculated
' from income coefficients.

= %ol , depreciation rate calculated

from price coefficients,

:Xt

=Py — P
t t-1 the -short run price

intercepf . - coefficient,

L ' . = the long run income
stgck coefficient. coefficient.
the short run income .
. . : the long run price
coefficient, ‘ £ P

coefficient
depreciation rate the short run income
e : . -elasticity

the long run income
elasticity.

the short run prlce wexr3ignificant at 1 per cent lavel,

elastlclty #kSignificant at 5 per cent level,

s«3ignificant at 10 per cent level.

.5 :
tge 10ngtrun prlce R“= Coefficient of multiple
elasticity determination.

INTERPR STATION OF THE RESULTS °

:Ordinary least squares procedure was used to e=t1m1te
equation (3) for data relating to wheat, rice and maize

(including other cereals),
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Ve

péohr 1 oOLol + o OOA93'<’£i.x + 0.00329%x
(0. 1%1o?) o (0.00048) ® (0.00045)

—6. LO554 A Dy —o0. /097lpt 1
(6.33339) ' (8.15415)

= 077, &= —1.93932, b = L.46i26, ¢ = 0.00253,
e = —4.8611k, d; = 1.00000, c' = —.00545, e' =10.47073,

h’=.0.65894, "'n‘-:‘;—l.glghé,'s.=a-—2,79557, s' = 6,02157

Lhe above re«ults suggest that the. relatlve Drlce uf
wheat does not 51gn1f1cantly influence the. consumption of
wheat - The consumption of wheat is dependent on 1agged
consuﬁption of wheat and income, A positive b value indicates
that wheat cbnsdmption_iS“subject to habit formation (b 32 o)
although the Habit weérs off rapidly as evidenced by the
:rather'large'value of .d. The positive value 5f b is
con51stent with. the non-durable nature of: the commod:ty

. The 1ong run coefficients of income and price and the
corresponding elasticities have inappropriate signs. This
difficulty is not experienced when the non-significant price
varlables are deleted from the model and the estlmqtlng

|

: equatlon refitted,

" The estlmatlng equation for wheat after deletvng price

l

terms becomes

= —1.80017 + 0. L4721 1%%% qt 1‘* 0.004Q7%: lﬁxt
(0. 1??9?) , (o 00053>

+0.00569 %, -
. (0:00045) F1

0.68, &= —9.1137, b= 1.966L7, < =70.00288,

0.01079, -.n = 0.7511, n' =2,.81027, d=
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A static demand model using’ the same data ylelded the
' fo\low1ng result: | : i : 

q, = — 89855 —o. 70377p .oo<’>37>====<>==’>ct — . 004 75k
(5. 6?17) (0.00019) (0. 00040)

R - 0.81

t-1

where qt has the same 1nt@rnretat10n as 1n the dynamic
model, Pt = relative prlce per QUlnbal in constant
rupees (1949 = 1090), t T per capita income in 1949
rupees and kt 7 = Per capita savings lagged by one year
in constant rupees 1949 = 100. ‘The income elasticity
calculated’ by using the static model is 1. 6741 which 1s
relatively higher- than the corresponding uynamlc_model
estimate. The static model also supports the result
obtained in the dynamic model that price does not play a
decisive role in consumption of wheat whereas income
and sav1ngs do

Table IF gives the values of the predictors and the
level of per capita consumptlon in 1963- 64, the initial
year for projection,

Table IT - Values of the Predictors and the Level
of Per Capita Consumption of Wheat

Assumed ' Assumed

Predictors 1063-6L growth - 1064-65 crowth 1065-66 “Ssumed

growth
rate

- -4\,3

rate rate

Relative ©1.1329 .0 . , 1.132¢ 0
price - - - SR

" Per capita- 513,09v‘ 3%
income (Rs,)
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Tabléjll (concld.)

L ' Assumed . Assumed
. Predictors = 1966 67 growth  1967-68 growth 1968-69
RS L R .. rate ' rate -

Rclative.price :1.1329 0 1.1329 ‘O
Per capita income (Rs) 560.66 3% 577 bl 3%

A prO]Lctloq W1th the estimates ottalned from our
dynamic model wlthout price variables is given b@low

!

1063-6L 190/ 1065-66 1066-67 1967-68 1968-69
level S AR

Per capipa :

consumption 1.97 2.13

"in quintal ‘

II. Rice

q, = 0.0973k+ O, 7860LERRG. < —O. 00001 A%, — 0.0000:%

(0 hlBh) t-1 7 (5.00004) ©

—-O 68077:,::,<:,: A p — 0. 30?’71 pt l
(o 15151) | (0. 17791)

R2'- 0. 65, a = 0. 19063 b= 0.33220, ¢ = .0000L,

ez —oO. %9?84,' d? 20.57178, ©'= 00002 e' 2 —L.L1LT7Y,

n=0.02772 m' = 0. 055h? s —5.78456 s' = —13.80L5

The coefficiénts”ofz&.x and x,_y-have ynacceptable

negative. 31gns and . none of them is statlstlcalJy significant.

An interpretation of the result Suggests that. \drlaulon in

- income.. would not 51gn1f1cantlv xnfluence vdrladlon in r.ce
consumptlon The price variable, however has 3 51gn1flcnny
influence on the consumption of rice. As in the case of

(000004

7
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wheat, the consumption of rice is subject to habit forma-
tion (since the value of b is positive) and does not appear
to depend.on inventory adjustment. The habit, however,
wears off rather rapidly. The short run price elasticity"

is as high as 5.7845 and the long run elasticity is still
“higher (13.80L5). The re°u1us obtained after omission of
income variable are prneented ‘below,

Lo, 08866 llpt

_(Q O[ll?)
0.65, & = 0.1475k, b = 0;36592 e = —0. 59??7,
—1. /8097 8 = — 5,778906, s' = -lh /ROBO d =0, 60”78
he statlc demand model for rice yleldnd poor fit and
herice is not referred here,

7

TII. Maiz-‘o (includ ing Other Cercals)

* qt :o 707&&3 et 0, h4979r e_1 —0- OOOOhfx —C.000CT X,
. . Lo, oh85o) - (o, oooo% - (0.00007) 7

| 3.7h00MEE AR =343
(1.36991) o (LB

&7 I)Jt—l

)
31 7

R®20.3k, a Z0.57545, b =0.93690, c =0:000007; € =-=2.79230.

de =1.69593, ¢' =0.000015, e —_6 23920, n =0.004%,
n' = 0,1137, s = —3.5557, s' = — 7.9448

Like wheat and rice, maize consumption is &lso sunject
to habit formation ( b> 0) which wears off very rapidiv
as evidenced . by éilargé value of d(1.695¢). As in the

case of rice, income did not influence maize consumpticr,

16. The equatlon was selected for estimation of
elascicities although it did not give good fit.
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-~ No statlc model could ba °e1ected for this commodlty

because oF verf low h/ value of the fltted equatlon

_ The mquatlon i1<ted mlthout the non—51gn111cant income:
terms and the structural parameters and e¢ast1c1tles obtaand
from the estlmatna COPff1CIGHto are given below

Qt = 0. 00?59 e O h‘§1504<~"~'—q 3 73075,:0,:,:: &_p ____;
\

— 3. 796*p
(0.04840) £-1 7 (1.3691?) t_, (1,82

5
8 9h2)

o 31 a - 0.52 0, ,' 0. 97170 e = ——2.75890
-6 304§3 22 st =— 8 07805, d - 1. 79715

‘ The results presanted in the preceding sections suggest
) the;need‘for'more comprehensive econometric work on estima-
" tion of supply and demand-elast4citiesfnmhessu@plytéstimates
indicate the 1mportanﬂe of more approprlate Specificatior
of price expectathn and incorporation of risk elementu in
the model. The prlce and income ela;thltles derived from
the dynamlc demand model represent qualitafively opetter
estimates because the model outlines.a more roallsgﬁd
representatlon of consumer behaviour,




