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STUDIES IN THE VARIATION OF AGRICULTURAL PRICES
IN INDIA,

For some time past, the Lcunomic Section of the Slatixtical Laboratory has leen
engaged in the systematlic study of Indian prices. Broadly, three aspects are being con-
sidered : —(a) the influence of supply on price, (b} the infence of price on conswmption,
and (¢) the infl of price on subseq production. The problem is so complex that
it will take a long time 1o study even the more important crops of India. We have, there-
fore, thought it desirable to publish from time to time short reports on particular crops
with a view to attract other workers to the field, and for discussion and eriticism. It
should be recognized that the results are of a tenlative character.—Editor,

NO. 1. INDIAN CULTIVATORS' RESPONSE TO PRICES.
By AMULYA RATAN SINHA, M.A., HARIS CIHANDRA SINHA, Ph.D., AND
JNAN RANJAN GUHA TIIAKURTA, M.A.,

Statistical Laboralory, Calculta.

b Jucti In the case of

It is on economic truisn that prices i
agricullure, production is determined by (a) the area undcr mlumlluu, and (b) the yicll
per unit area.  The yicld rate is controlled to a very large extent by weather conditions.
But this is only partly true in the case of the area, where economic considerations pluy
their part.  The previons investigators in this ficld in India, however, such as Jacol' (1910,
1916) and Unakar (1020) have considered only the met logical factors both for orea as
well as for yield. This was done probably on account of the belicf that Indian cultiva-
tors are guided mainly by customs and traditi and not by ic motives. It is the
purpose of this paper to examine how far this beliel is justifed.

Changes in crop area depend on two factors : —{a) the intention of the cultivator, and
{b) his ability to carry out that intention in pmthce. The ﬁm though purely psychologi-
cal in ¢l L is My infl 1 by i of price. As regards
the second, although non-econnmic canses such ns weather conditions about the time of
sowing exert their influence, economic causs are also operative. When a plot is sown
with g particular crop in preference to others, it is hreause the growers expect a betler

¥ Sce Ribliography at the cnd of the paper.
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return from that crop. This expectation is naturally influenced by the prices obtnined
for the crop during the last harvest.  Thus, other things remaining the same, the screage
shonld rise or fall according as the lost harvest price was high or low. Similarly, if the
price at the sowing time is high, there is a naturml {nceative for the cultivator to increase
the acreage.  From the standpoint of the ability factor olso, the prices at the time of the
Tust harvest and during the present sowing are both important.  For, an increased acreage
means an increased cost, which the cultivator con meet better, if he has obtained good
prices at the Jast harvest. Even when he hax to borrow, as is [requently the case, the
mahajan or the village moneylender will be elter disposed to comply with his refquest when
the mahajan finds that ling loans are less than before as a result of high prices
obained by the borrower, and further when prices show a rising tendency holding out
a bright prospect for the crop for which finance is required. It should be remembered,
however, that the high and low prices mentivned above are to be considered in relation
td the prices of alternative crops, For, obviouxly, if the prices of all crops rise or fall to
the same extent, the relative position is exactly the same as bLefore, and there is no
inmducement for increasing or decreasing the acreage of any parlicular crop. It is, there-
fore, necessary 1o reduce the price of the crop under study by the prices of alternative
crops, and work with such adjusted fizures in studying the fluctuations in the acreage of
that particular crop. The same object may also be oltained by including the price of
alternative crops in a scheme of multiple correlation. As this paper is a preliminary oge,
such refinements are reserved for more detailed consideration in future.

ll is well-known that the food crops grown in India are largely consumed by the

1 th Ives. The infl of money economy is thus somewhat remote in

in such cases.® It was therefore thought advisable to begin with important non-food

erops.  The non-food crops chosen for this preliminary study are Cotton, Linseed, and

Croundnut. Jute was left out ; for, on account of permanent setilument in vogue in jute

areas, no separate revenue slafl is maintained there, and the acreage figures for jute are
hnown to be less reliable than those for the other crops.

It should be remembered that refative rather than ahsolute changes form the basis of
Tationsh] Various isticnl devices are ilable for studying such relative
changes. DBut it wos thought advisable to make use of the method of percentage variation,
in which each year's figure, whether for price or for area, is expressul s a percenlage of
the previous year’s figure. This is n variant of the link relative method and seems to
be peculiarly suited for studivs of the present nature. For, in India new oreas have been
incorporated in the official reports from time to lime. Owing to this graduatl development,
the early figures are not strictly comparable to the more recent ones, a fact which is clearly
mentioned in every issue of the official publications relating 1o area and yicld of crops in
India, It is thercfore difficult to determine the trend correctly.  The trend being inacen-
rate, the trend-ratio method or any other method based on the trend is clearly ivappro-
priate. The following example will show the difficulties of using o trend method. The
officially reported area under Groundnut in India during the year 1007-08 was 87,000 acres.
which included for the first time 14,000 acres for Burma. To find out the rate of variation
during the next year, 1808-09, in which also Durma was reported, we should obviously
work on the hasis of 87,000, whereas in determining the rate of variation from 1906-07 to
1007-08, we should 1ake 73,000, for Burina must be excluded from both. Similar difficulties
occur in the case of other long series of crop data,

3 In Bengal, “paddy loans,” Le., loons incurrcd and paid off in terms of paddy, form a fealore ol
the rural life. There arc other cumplu of barlcr cconomy in Bengal and other parts of India.

156



NO. 1, INDIAN CULTIVATORS' RESPONSE TO PRICES

The data for price also presented many difficultics. In the fist place, the price
actually oblained by the culti was not available for o long series of years.® Even the
wholesale prices in the central arkets during the sowing and harvesting seasons of
carly and late varieties of the different crops conld not always be procured. Then there
is the usual disparity between the prices in primary and central markets which is some-
what high in India, on acconnt of the multiplicity of middlemen, who exploit the lack
of knowledge and of bargmining power of the growers. But, as stated above, in the
methad chosen, the mtio of ench year's price to the previous year's price has been taken,
ond the error due to this dixparity lias been largely eliminated.

In the next place, it is well known that the present century has passed through very
large fluctuations jo the value of money. Theory herclore calls for an adj for the
variation in the purchasing power of money in the hands of the Indian ryel. This is
a peculiarly difficult task ; for on account of the wide orea and heterogenous ways of living
in vogue in diverse parts of India, it is quite impossible to compile any satisfactory index
number which would be suitable for the growers of all the crops in all the difierent pro-
vinces of India. In the case of industrial workers, whose conditions of living are less
dissinular than those of agriculturists, wide disparities are noticeable in the jndex number
of cust of living from province lo province, and even within the same province al differemt
centres or in the same centre for different communities. On the other haad, it may be
argued that the question of the changing vatue of the rupee is not of great importance to
the Indian cultivator. Ile secms to be concerned mainly with the mominal price, for he
Erows commercial crops chicfly to meet his money obligations, such as the rent and debt
charges, which do not change with changes in the purchasing power of money.

In view of the above facts as well as in the absence of the necesxary data, the price
of Cotton has not been adjusted, in this preliminary note, at all ; that of Groundnut has
been deflated by the Department of Statistics Index Number of Wholesale Prices of
exported articles, figures for which are available from 1861 ; and that of Linwed by the
Index Number for all commodities in the sante series.

1. CorroNn.

The area data have been obtained from the *Estimates of Arca and Yield of Principal
Crops in India.” The price statistics have been token from Prices and Wages in Dritish
India, and as the series were discontinued in 1023, the sulsequent figures have been
taken from market quotations which conformed to the scries given in the Blue Dook, Tle
quotation for January was taken to represent the price during the previous harvesting
season and that for July during the current sowing season.’ The quotations are for
liroach cotton, the most jmporiant varicty of the crop, in Bombay, the principal market
for the fibre. Al these data for cotion are shown in Table I, the January amd July prices
having been paired with the acreage for the following crop season. Thus the prices in
Junnary and July, 1000 have been related to tie area under cotlon in 1000-01 and so on
In column 5 of the same Table are shown the averages of January and July prices. In the
next four columns are caleulated the ge variations as pared with the previous
year of (1) the area under cotton (x,), {2) the January price (xy), (3) the July price {x,);

3 The harvest prices are heing shown in Table VII of Agriewiinral Statfstics of India, Vol. T only
from ihe ixsue for the year 1919-20,
4 Thia s not stricily oceurate, ns sowings of lale varictics, which are grown principally in ceriain

parts of Sunihiern and Western Dulis, contimie il December and harvesting till July of the following
year,
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and (4) the average of January amd July prices (x,). The influence of January and July
prices on the sulseruent acreage was ohtained by the method of multiple correlation ; the
regression equation® is given Lelow,
xy = 14877 + 01301 (xy) + 01212 {Xa)eeiiiicicnininnincnnns (1)
The coclicicnt of multiple correlation,® R,.,, =057,

To judge the relative importance of the two variables—yx, and x,, it is necessary to
transform the above cguation in xuch a manner that cach variable is expressed in ternns of
its own standard deviation. If (s Is done, the coefficients of x, and x, are found to Ix
nearly equal. This means that the January and July prices exert almost enqual influence
on the subsequent acreage under cotton. \We are therefore justificd in taking the averages
of the two prices, and in correlating such averages with the area figures,  The following
equation results :—

x, = 16562 + 02607 (x,) (12

\nlh a mnehlmn coefficient of nearly 06 with a prohable error of 0:03, showing that the

i ip is signifi ! The changes derived from this equation have been
transformed into actual acreages and are shown in column 10 of Table 1. The estimated
und actual acreages (col. 2, Table 1) have been plotted for comparison in Fig. 1.2. 1t will
e scen that with the exception of the disturbed war period,® the concordance hetw een the
two curves is fairly satisfactory.

In the above, it is tacitly assumed that when the price rises by, say, ten per cent,, the
area cultivated increases at an invariable rate, no matter whether the level of price under
consideration is high or low. TFor example, the assumption i3, that when the price rises
from Rs. 20/- to Rs. 22/- by ten per cent. the effect on acreage is the same as when the
price rises from Rs. 300/- to Rs. 330/- by ten per cent. again. This hypothesis is not
theoretically tenable, and we may try 1o improve the fit by using a paralola of the second
degree. The following equation is obtained : —

X, = 37085 + 03633 (x,) = 00042 (x,)"evrriieiiinrinnann(13)

The acreages as estimated from the nbove equation are shown in column 11 of Table 1,

und plotted in Fig. 1.2, It will be seen that within the range of obscervation there is no

!} ial il in the esti malde from the more complex equation. As a

motter of fact, the standard error in terms of percentages is reduced to only 89 in the case
of parabolic relationship against 94 for the linear relatiouship.

§ The observed satistica) conslants are :—
Ti= 2762, I= §812;  Heo 38 a- 428
o= 117; o= 298; o3= 25°1; o ='8
m=4053; rn=4050; = +0'68 N=29 in sll cases
8 The obe per cont, values of multiple correlation co<fficients for no association arc 0-SS (=25,
and 051 (n=30). Sce Wishart's Table.
TI a properly weighted averoge of x, ond x, are taken, the corrclation cocflicient should
theorctically be 057 aa hefore.
$If the five years of the war, which nre abnormal, be excluded, the corrclation cocfficient improves
0 07, showing o closer correapondence between actual amd estimated acrcages,
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NO. 1. INDIAN CULTIVATORS' RESPONSE TO PRICES

TasLr 1.—Data ¥or CotroN,

Pricy: o lroact Cotrox | PERCINTAGE VARITION AB COMFARED Exthanmn
All-Tndia | (18- 1m Caxoy or 788 1bs.) WITH FRECEDING YIAR OF Acnnox
Cotlon Average
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2. LinseRD,

In the case of linseed, such a detailed study was not attempted. It is grown largely
us a “mixed” (companion) crop, specially in the United Provinces, where the arca under
e mixed crop variety® as given in Eslimalcs of Avea and Yicld of Principal Crops in India
is statul to be largely conjectural. The acreage data were therefore taken from Agricul-
tural Statislics of India, Vol. I. ‘The avernges of January and July prices in Calcutta were
taken from the Index Numbers of Indian Prices, as “‘proper prices’ during the sowing and

harvesting seasons were not readily available. This was also y as the index
of prices for all commodities with the lielp of which the raw prices are to be adjusted were
available only for the prices recorded in the Blue Book. In columns 2, 3 and 5 of Table 2
are shown respectively the acreages under linseed, the prices of linsced, the index numbers

of prices of all and the deflated prices of linseed. The percentage variations

in ncreages 3, and in deflated prices ¥, are given in columns 6 and 7 of the same Table.

The regression equation' between the two is

¥ = 42 + 057 y, @2

with a correlation coefficient of 0-53, which is above the five per cent. level of significance
for n=28.

The acreages estimated from this equation are given in column 8 of Table 2, and are
shown plotted in Fig. 2. Comparing with the actual values (given in column 2 and plotted
in Fig. 2) it will be noticed that there is a fair of correspomd Detw the two
sets of figures.

3. CrouxpxoT.

Groundnut has become an article of export of increasing importance only in recent
years, and its price Lati were not ilable from official publications. They were
therefore obtained from the Prices Current issued by the Madras Chamber of Commerce.
Only the January prices, that is prices during the harvesting scason, have been used in this
paper.  As sowing and reaping are carried on ot different time in different parts of India,
it is difficult to obtain ‘proper prices.’ As stated above, these mw prices have been
adjusted by the Index Number of exported articles. The oereage data have been taken
from the Eslimates of Arca and Yield of Principal Crops in India. Al these figures ore

* On the average of the five years ending 1931-32, the area ander the mixed lineeed erop in the
United Provinces represents about 30 per cent. of the lotal finseed area in the Tritish India.
' The olrerved slatistical constanta are :— yim8; yimld4: em284; emN4 Nu2
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‘TabLe 2.—DaTa von Linsen,
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quoted in Table 3, columns 2 to 5. ‘The percemtage variations in acreages (z,) and in
defated prices (z,) are shown i the next two colins, the regression equation reducing to

2, = 122 + 045 (2) SRR & 3 )

with a currelation cocfficient of 0°52, (n=24) which is significant. The acreages os esti-
mated from the eqnation are given in column B and in Fig. 3 are shown the actual and

estimuted acreages plotied together,

CONCLUSION,

From the above analysis, it is clear that in the case of at least three commercial erops,
there is a significant relation Intween the price and the subsequent acreage.  Fairly high
correlation coeflicients (of the order of 0'8) have bren obtainud even for a period of great
ceonomic disturbance, although 'proper prices’ have not always been available. It follows
therefore that in estimating crop areas by statistical methods it is necessary to take both

the meteorological and economic factors into consideration.
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Tasre 3.—Data For GROUNDNUT.

Area of January PERCEXTAGE VARIATIONS Sotimated
Yo [Gobnnat laparka | Defatea arewof
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1904 7 783 103 77 -4 + 38 %
1903 [ T30 108 740 -1 -1 50
1906 @ 58 ne 703 +7 =13 ®
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* Tho figure within bracket represents the nrea after excluding Durma which w
the firs) time in the serics. . .
** The figure within brackets represents Lhe area after excluding 1lyderabad which was included

for the firat time in the series.
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