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PREFACE 

The importance of relative movements of agricultural prices in determin.
ing the pattern and rate of economic growth in low-income nations has 
been neglected by development economists. This neglect traces in part from 
a lack of appreciation of the nattire of the economic transformation from 
a predominantly agricultural to a predominantly industrial economy and a
failure to see the multiple role that pricc. play in that process. Agricultural
prices not only influence the level of production in the agricultural sector,
but also profoundly influence income distribution bct%%cen agriculture and
nonagriculture asid bct%,ccn various income strata as well. These influences 
in turn affect the processes and rates of capital formation in thc respective 
sectors. 

The fact that low.income econamics are, in general, dominated by the
agricultural sector, both with respect to use of resources and output, lends 
special emphasis to the agricuitural sector in capital formation. As a conse
quence of these forces, one of the key questions of declopment is that of 
how income may be transfrrrcd from the agricultural sector to provide for
the rapid development of the nonarricultural sector. A rapidly developing
agriculture can facilitate stuch transfers and therrby provides one of the
important reasons for devcloping the agricultural sector. But also of im
portance is the provision of mechanisms fer bringing about the desired 
transfer of resources.

Various economics, depending on economic and political exigencies, may
choose different ncth(!s. One that has played an important role in some
economies is that of changes in price relationships. It is with this aspect of 
the question that Ashok I).r 1s concerned and which he treats through data
from the Indian ecctiom,. Ills study commences %,itha description of price
relationships, preceeds to analysis of the forces affecting these relationships,
and then draws conclusions concerning their implications to the develop
ment process.

Ashok Dar's study of the domstic term%of trade in the Indian economy
isone of a series of studies of agricultural prices being carried out at Cornell
University as part of a USAID-financed contract for research on agricul
tural prices. We are grateful for the assistance provided by the Rural and
Community Development Division of USAID and, in particular, to Douglas
Caton and Louis Gill of that Division. 

The broad program of study, of which Ashok Dar's work is one part,
covers 3 major areas of enquiry: the role of prices in intersectoral income
and capital transfers; the effect of price relationships on agricultural pro.
duction and marketings and; the iactori affecting urban prices of agricul
tural commodities. Thus in total, these studies are concerned wvith the effects 
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d agricultural prices oa the nonagricultural sectors of the economy, with 
their effects in the agrcultural sector, and with the manner in which ag~i
cultual prices are deter.ined. Over the course of the contract a sub- tantial 
number of studies will be carried on in various countries and dealing %%ith 
various aspects of the processes. At the completion of these studies an effort 
will be made to pull them together into an integrate(. view of the "ole and 
functioning of agricultural prices in the develupment proccs. 

A basic objective of the contract %%ith t SAIILfor the conduct of this 
research is not only to produce useful research rrsults but also to provide 
structured research experience to young research persons so as to enlarge 
our pool of trained manpowrr for the analysis of such -roblrim. For this 
purpose the research in this project is accomplished primarily through thL 
ue of Ph.D. candidates at Cornell Umversity %,house the splccific studies 
conducted as Ph.D. dissertations. The t.clinition of the overall project has 
purposefully been kept broad and flexible to facilitate the attainment of 
this additional objective. This study by Ashok Dar is part of that program 
and is drawn from his Ph 1) dissertation, of the same title as this mono
graph, completed at Cornell University in 1967. 

Ithaca, New York John W. Melor 

November, 1968 



Domestic Terms of Trade and Economic
 

Development of Indiat
 

Ashok L Dare 

Chapter I. 

Introduction 
Statement of the problem 

This study is concerned %%ith change and causes of change in domestic 
terms of trade in the Indian economy. The analysis relates to the initial 
stages of Indian economic development and consists of years 1952-53 
through 1963-64. In view of the paramount importance of food grains in the 
Indian ecortomy, major emphasis has been placed on analyzing food-grain
prices ani their relationship to industrial prices. The effect of changes in 
prices of industrial raw material crops on prices of industrial goods has 
also been %tudied.The movements of differtnt prices have been studied to 
determine the pattern of domestic terms of trade. 

Importance of the problem 
A movement of domestic terms of trade constitutes one of the means for 

shifts of income from one sector of the economy to another. If one sector 
of the economy is more efficient than another, the rate of growth of the 
entire economy is affected by transfers between the two sectors. Through
its effect on incomes, a movement of terms of trade between agricultural
and indutrial sectors in India may prove to be a crucial factor in the rate 
of capital formation for the economy. Further, an analysis of causes of move. 
ment of prices is important in bringing out the force of various government 
policies on prices. A critical evaluation of the effect of policies provides in
formation for future economic planning towards the objectives of stable 
prices and economic growth. 

S Former reearch atuxiate, Department of Agricultural Economi New YorkState College of Agriculture at Cornell Univenity. Presently economist, Indicatiie
World Plan, Food & Aqriculture Organization of the United Nations, Via delle TerMe 
di Caracalla. Rome. Italy.

t Adapted irom a thesis presented to the faculty of the Graduate School of Cornell
Unverity, June 1967, in partial fulfltment of the requiremenu for the degree of
Doctor of Philosophy. 
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Obd 
Tis study has 2 main objectivm. The first is to deteawize the movement 

inprices of various commodities, and thereby measure the extent of change 
in the trmr. of trade betiseen the agricultural and indutrial sectors in 
India. The sc.ond is to evaluate the effect of various real and monetary 
factors on the prices of different commodities. Imlications to policy de
cisions and to the thecry of dcs'elopment are alho draun from the empirical 
analysis. 

Methodology 
The methodology used for analysis of the food grains and other agri

cultural prices is mamely mixed estimation. The inconte-.asticity of demand 
estimates are taken from cross-scction data and then are used as a priori 
est nates for determining price relationships from t.rme-series data. In view 
of heavy dcpendcnce on rainfall, production has been taken as a prede
termined variable. For industrial prices, %%here the textile industry is an
alyzed -s a case study, a.4-equation sstcrn explaining the cost and demand 
factors is used. To dltcrniin:- th,-mov-e'ent of terms of trade, both regres
sion and nonparametric methods ha- r t.cn appli:d. For considering the 
aspects of stabil:ty of different prices, various methodt ;r.luding th~it of a 
second.order diffcrrnce equation are applied. 

Sequence of the analysis 

The next chapter coi ers the analysis on the movement of different prices. 
The analysis includes the ctimation of trend in prices by regression meth
ods. determination of itioermnnts of terms of trade by nonparametric: 
methods and, finally, calculations rcgardirg the growth rates of prices and 
production of various cotnmctlities Chapter Ill is devoted to the analysis 
of catzes of changes in prices of food grains and ildhies the dcelopment of 
methodology which is also applicd to analsis of price- of industrial raw
material crols in Chapter IV Chapter V"deals \%ith the measurement of 
stability behaviour of various pi ices A preliminary analysis of all industrial 
prics and a detailed evaluation of te'xtile prices is considered in Chapter 
VI. Finally the conclusions are sunmariied in Chapter VII tinder the head
ing of the 2 most important items studied, namely. analysis of prices of food 
grains and causes of change in domestic terms of trade. 

Chapter IT. 
Price Trends in India, 1952-53 to 1964- 5 

This ch;%',ter deseribes the price movemernt in India of various commodi
ties for the period 1952-53 to 1964-65. Tir data pertain to wholesale 
prices and are presented in the form of index numbers issued by the eco
nomic advisor to the government of India and as reported by the Reserve 
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Bank of India. The indexes are compiled from weekly, wholesale prce quo
tations to the government from important markets for each commodity in
different regions of the country. Te collection and processing of the data 
are systematic and well organized at the state and the central leves of the 
government. 

In 1952-53 tht government of India commenced a new seres of index
numbers of wholesale prices, with 1952-53 as the base year. This new
series, which has a broader and better coverage than earlier ones, began
after the years of the Korean War boom in prices Aho. it was pr, eded by
2 unusually poor crop ,ears, 1950-51 and 1951-52. The last year of theperiod, 1964-65, was an unusually good crop year, just before the extremely
poor years of 1963-66 and 1966-67. In general, the period studied appears
to have a relalovelv normal sequence of years at the beginning and end. This
is of importancc in stdcyving short-term price tr,'nds of agricultural com
modities, the production of %,hichis sharply altered froin year to year by
the vagaries of %%eather. In a short series, major deviations at the ends ofthe series have particularly great weight in determining the slope of the 
series. 

Two method, are employed to estimate the movement of domestic terms
of trade for the period 1952-53 to 196+-65. In the first method, trend lines
have becti fitted separately to the data on prices for different commodities,
and then a comparison made of the relativ%- rates of growth in variousprices. The second method comprises of direcdlv estimating the trend in the
relative prices by the application of nonparainetric tests. The two methods 
are discussed below. 

Method of fitting regression lines 
Lines arc fitted to the prices of important agricultural and industrial com

modities by the least squares procedure. The main problem in using this
methodology are the errors that may arise in fitting a straight line to a
fluctuating price series. To a significant extent, the fluctuations exist be
cause an agricultural economy is subject to the vagaries of weather. To
the extent, hoe.,rr, that different prices react similarly to the good or bad 
mon-oon, a meaningful comparison of different price trends is possible.
Thus, a bad monsoon or an increase in tron-y supply is likely to increase all
prices and the coefficients of all the prices would be biased upward, making 
a comparison of cocfficients plausible.

Another problem confronted in the method of fitting lines is the possi
bility that differnces in trends arc not statistically significant This diffi
culty arises in any economic series of a short period where the chance ofwidely different 1;r;,e series is small and where deviation from the trend 
may be quite large. For example (as shown later), the trend coefficient forfood-grain price isestimated at about 2.2 and that for textiles at about 2.8.
The deviations leave little or no statistical support for an argument other
than that relative prices between grains and textiles have remained constant. 
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To check the validity of such results, it was recessary to ue the nonpara. 
metric procedures. 

Table I and figure I present the data on wholesale prices for different 
agricultural and industrial commodities in India for the period 1932-53 to 
1964-65. Cereals and pulses constitute the group under food grains, fruits 
and vegetables and milk ind ghce comprise other food commodities, while 
oilseeds ar.d fibres are the major industrial raw material crops. Table 2 pre
sents the coefficients of trends of the different groups )f commodities with 
the respective weights shoing the relative imirtance of each commodity. 
The data arc arranged in descending order of rate of growth. 

Fin. 1. Movemcnt of prim of various commodities, IndL&, 19S2-3 to 1964-43. 
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The highest rate of growth in prices is for metal products. The second 
highest grovth rate is for oilseeds, which constitute an important industrial 
raw-materials crop. At the bottom of the list is cereals. The different food, 
industrial raw-material, and industrial :ommodities arc intermixed in the 
list. Using the %icights from table 2, a weighted average price trend for 
pulses and cereals provides a price growth rate for food grains of about 2.3. 
Likewise grouping oilseeds and fibres to represent industrial raw-material 
crops, provides a price growth rate of about 3.6. Finally, taking into account 
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Tale I. Iadkem Of wohmalal pim of variom cowmoditim
 
India: 1952-53 to 1964-65
 

1958-1939 960- 1961-1396f 1963-1953 5460
41" 552~561571I58~ 5961 6116263464 1 65
 
......................... 
 100 98 
 80 76 96 101 107 104 104
Puls .......................... 102 106 116 139
100 91 39 62 8 83 
 104 94 93
Fruit & ve ............... 100 107 92 105 115 165
97 101 11? 114 117
Milk & hee ..................... 128 119 138 136 141 179
100 9 
 '99! 93 100 105 107
Oil seeds ........................ 113 116 116 124 128 147
100 124 912 85 120 
 1'0 127
Fibr. .................. 100 102 108 

135 IS0 156 151 154 '2(0
106 116 118 106 
 335 152 138 329 133 
 143
.0 96 97 100 311 107 110 114 131 339 
.. 139 140 15?
0rxt 04 108 307 103 108
00 102
100 107 109 118 130 126 126 136 128 132
141 143 144 148
Chemkals ....................... 152 160 163 170
100 95 94 
 92 q3 98 107 107 104 111 116 i18 121
 

Source: Remve Bank of India. Monthly B tgim. vasuous momthu and yean, 1953-54 to 1965-66. Bcabay. 



T*W* 2. Ed. of bmed for Pr of vom P ty PrO 
India: 1952-53 to 1963-64 

Bean ye: 1932453
 
No. Coamodity 
 Growth 

I. '1 p Jucu ................ 12 5.9 4.4
2. OiJ seeds ..................... 60 5.5 4.3
 
3. Intermediate manufactures ...... 41 4.4 3.8
4. Fruits & vegetables .............. 23 3,9 3.3
 
5. Fibres ........................ 61 3.6 3.0

6. Milk & ghee .................. 84 3.1 2.9
 
7. Pulses ........ ............... 43 2.A 2S

8. Textiles ...................... 147 2.8 1.5

9. C'iem~iC ..................... 20 2-2 2.1
10. Cereals ...................... 192 2.0 2.0
 

Soaurce: Table I. 
* Weights based on estimated marketable surplus of all cosodities: thus, agficul.

tura! comsmodities consumed without passing throulth a market, no" taken into account.These We$ht used by govemment of India and given inIndex *I Wholesal Prices a.
Indic A dNierent %eight system, r g., one basd on acreage or total production. would 
gsve more weight to food rans relative to othc" crops. Houever, foe study of market 
pr:is, weights based on marketings secmed most appropriate. 
tIn percent per year; estimated by di%iding trend cot-3 ient by a%vegpnce index 

fur each commodity. 

the high %%eightof textiles in the industrial commodities as well as the low 
price trend for textiles, the coefficient for industry ialls betueen food grains 
and industrial raw-material crops at about 2.9. 

Noepanametric method 
The data for ratios of prices are tested for the existence of and sign of 

trend by a nonparametric method. The method is primarily used for a short 
series and does not ansume any specific form of relationship betwseen the 
variables. It consists of "ranking" each obscrvation and computation of 
positive scores and of Kendell's rank-correlation coefficient (20, 22). Th
3 sets of data te-ted by this method are the relative price., of food grains to 
all nonfood grains. (,-..d grains to industry, and agriculture to industry. 

Refalice prices ot food grains to all nonfood grains: I Table 3 and figure 
2 (part A) present the ratio between the 2 price indexes for the period 1952
53 to 1964-65. The calculations %how that the total scores S - 8, and rank 
correlation coefficient vurks out as 0. 1. 

The conclusion appears to be a slight trend movement against the prices 
I Food grains include items 7 and 10 in table 2. All nonfood gram includes all ilems 

except 7 and 10. 
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TeL 3. Edisaw of ladys Pwkm berweee food Wuh. Jdin , an agpieskmg, and al mteoed 8dm
 

India: 1952 3 to 1964-65
 

Prie iadica* 
 Ratio 

Food g ains Alu nofood Fod grains: F gans: Al " : 
grans industry indwzy(1) (2) (3) (4) (5) (2)/(5)-(6) (2)/(4)-(7) (3)/(5)-(8)
 

1952-53 ........ 100 100 
 100 1OO193-54 ........ 97 107 00.0 1000 000
104 100 97.0 93.5
, 1954-5 ........ 76 96 99 lo.7
 
1955-56 ........ 73 8 

102 74.5 765 9 .
200 73.01956-57 ........ 93 104 10 
97 75.3 ri, 0
106 87.7 858 4&11957-3 .. .. 97 
 107 I
1958-59 106 114 106 898 87.6 99.2I
2 108 98.1 9.7
1959 60 202 116 105.6
116 112
1960-61 102 23 91.1 87.6 '03.6
29 124 82.3
1961 62 .00 788 99.2
123 131 127 
 78.71962-63 .... 106 764 96.9
123 131 
 1229 8.21963-64 81.0 95.3116 131 134
1964 6$ 144 155 

131 S8.. 80.1 I00.0
ISO 117 
 105.1 9'.8 111. 

Source: ReeCrKe Bank of India. Mo1hMY B0l861, various months w rad % 1953-54 in 1965-6. Bonthby.* "Price indexae" art wresl.ted "%veragt uf grous. in ta-le 1. "Food grain." inchde itemsitents ?. 7 and 0.*All auiculture" incudes4, 5. 6. 7. and 20 asid "All noniMf-d grains s all items except 7 and 10. "Industry" includes items 1. 3. 8, and 9. 
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F~p,!. Wtvamew of reIafre piis betwms Fodsmins. afl noodi z~m
imdmtty, and anl agrkitwe, Indta. 193Z243 to 1964-M5. 

t40
 

40 

Ito
 

100 

0 

;t'6*3 '64 t t t'v t '' 

of food grains during this period. This is consistent with the relativ rates of 
growth calculated from fitting of least sqluares trend lines. 

Pk mprices of food grains to industry:-' Table 3 and figure 2 (part 
B) giv'e the ratio between the 2 price indlexei for the period under consider
ation. The application of the nonpararr,etric test gims the total score 
S - - 2, and the rank correlation coefficient - - 0.026. 

The broad conclusion shows no positixlv or negati ,e trend between the
prices of food grains and industrial goods. Thus the termns of trade consist 

3 Industry includes items 1.1,8, and 9 in talke .. 
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only of fluctations for the period 1952-53 to 1964-65. Our earlier results 
from fitting trends showed that the industrial prices rose at a higher rate 
than the prices of food grains. Thus, we may conclude that the terms of 
trade between food grains and industrial goods have large fluctuations with 
sme indication of trend in favor of industrial goods. 

However, it may be pointed out that the main increases in food grain 
prkcs appear to be in the last 2 )ears. If we uere to exclude these, the test 
would be as follows: the total scores S - - 13, and rank correlation co
efficient - -0.24. This result shows that, except for the last 2 %rars,the 
trend was slightly against food grains. Also, it incidentally brings out the ins
portance of the time period considered while determining the value of trend. 

RckiaGie prices of agriculture to industry. Table 3 and figure 2 (part C) 
present the ratio bctween" the 2 sets of price indexes. Cakulations made for 
the purpose of testing the data %iaow the total score S - + 14 and the rank 
correlation coefficient as (+0.2). 

The conclusion appears to be that at about 13 percent le'el of sig
nificance, the terms of trade between agriculture and industry, have been 
slightly in favor of the agricultural sector. Thus ue find that d. tendency for 
food grins to demonstrite either no trend or perhaps a slight downt'end in 
relation to industrial prices is more than counterbalanced by the upward 
trend of the nonfood.rain agricultural commodities. In this respect the 2 
tests are consistent. 

Comdusiom 
The terms of trade have moved towards the agricultural sector in the 

period under considerati'n. The main re,.son for this movement, however, 
is that the industrial raw-material crops, which cam' a heavy weight in the 
index, as well as fruit and vegetables and milk and ghee, moved up in price 
much more rapidly than food grain prices. Food grains showved the lowest 
trnd in prices for the period under consideration. However, a nonparametnc 
test shows no significant difference in the t.end for food grains and that for 
icdustrial products. 

The agricultural commodities for which prices trended upward most 
sharply were those with relatively high income elasticities of demand. One 
should expect the demand for these commodities to increase more rapidly 
in a period of rising per capita incomes, than for food grains with their less 
elastic demand with respect to income. This emphasizes that agriculture does 
much more in a situation of economic growth than just supply calories to a 
growing population. The roles of supplying industrial raw materials and 
foods with r.high income elasticity of demand are also important. The Indian 

economy has cbviously had greater difficulty in expanding the production of 
these other commodities in proportion to the demand for them than it has 
had in increasing production of food grains. 
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Chapter III. 

Causes of Change in Food.Grain Prims 

Food grains are a major item in the budg-t of most Indian consumers,
hence fluctuations in food-grain prices vitally influence the economic health 
of the country. Further, changes in food prices may affect wages in the in
dustrial sector, since food is an important wage.good, and a rise in wages 
may lead to either inflationary pressure in industrial prices or a decrease in 
industrial profits. On the other hand, a large part of the population are pro
ducer of grains and thus their income, consumption, and savings are vul. 
nerable to variations in food-grain prices. These possibilities show the stra
tegic role of the food-grain sector and indicate need for a careful analysis of 
the causes of price behavior in the food-grain economy.

In India, year-to-.rar ariations in h,eather arc extreme and induce sub
stantial fluctuations in acicultural production and prices. homever, a pre
liminary study of price relationships shows that other factors are also at work. 
Most important, ('- eloFm-nt ,.fforts have increased per capita incomes with 
a consequent inerca.! in the demand for food. These activities have also in
creased the supply of money. Most of the developing countries find them. 
selves with budget deficits and resort to "deficit financing", which in turn 
creates inflationary tendencies in the economy. The effect of increasing 
money supply depends largely on the income classes or occupations that 
receive it. Money supply may also affect the rate of interest and the liquid
assets pattern. whicl, in turn may affect the aggregate investment schedule 
and hence, price le els. 

Changes in imports :.nd exports also affect food-grain prices. The govern
ment of India has been using several million tons per year of grains imported
under the P.!. 480 agreement with the goernment of the United States. 
These quaw'ities add in effect to the supply of grains and hence modify the 
prices of food -'ains. 

The basic methodology of this study of the determinants of food grain
prices is to develop the relevant variables into a single equation model. A 
substantial number of models were analyzed. It will facilitate discussion of 
the various alternati',cs if the preferred model is presented first. Its compo
nent parts will be examined, and the effect and implicatiou of variou 
alternatives w.11 be discussed. 

The estimated equation thought to be best specified for the purpos of 
this analys ' is as follows: (standard errors in brackets) 
P,-41.48+0.56 (D-S),., +2.23 (D-S),., +2.06M, 

(0.08) (0.80) (0.35) 
- (1) 

R-0.91, 
where: 
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Ta&e 4 . of w pka ame m .ofbdI 
India: for the base yea 19%9-50 

aO 

(for human c1 

50.4 
3.7 l+0.4 

Cn 
stocks 

A uPci 

7 
357.5 -.

0.15 

Soure: Dir. Emuo. and StaL 
At 87.5% production. 

Baslei en Food Statistics. 1949-50. Min. Food and Ar., New Dehi 



P1 - index of food.grain prices in the first week of April of year 
(t) ; 

D - estimated, aggregate, real demand for food grains for the year 
commencing July I; 

S - estimated, aggregate supply of food grains for the year com. 
mencing July 1; 

t - I - the year commencing July I preceding April 1 of the year (t): 
t - 2 - the year commencing July I of the year pieceding t 1; and-
M, - total money supply %ith the public, as de6ined by the Reserve 

Bank of India, in the first week of April of year (t). 

The following sections will successively discuss the measurement of real 
demand and the derivation of D; the expected lag bt%%rn production and 
its price effect, and hence the reason for choice of April price as the depend
ent variable; the effect of money supply and tlw alternatives to including
M in the equation: the means of measuring changes in farni inventories and 
the reason for and significance of the lagged %ariable t - 2: and finally the 
international trade factors. inc.jding Pl. 480 imports, %%hichare included in 
the supply variable S. 

Measurement of real demand 
Let us firit concentrate on the problem of measuring the effect of excess 

real demand for food grains (over internal production) on prices of food 
grains, on the assumption that there %%as complete absence of any other 
factor. The relationship %,ouldbe as follovs: 

Price of food - F (real demand for food grains - domestic production) 
There are various problems that arise in estimating this function. If we 

assume that production is a given, predetermined variable, the prolem con
sits of estimating the real demand for each year.

We have attempted to estimate the demand for food grains each year,
allotting for changes in demand caused by income changes, but ho'ling
prices constant. Thu,,o basically, our method consists of estimating what 
the demand for the commodity would have been, had the price been con
stant during the period under consideration. Hence, but for the changes in 
prices, if we know the consumption in the chosen base %ear 1949-50, the 
increase in income sinze then, and the relationship of income and consump
tion, we can estimate the demand of the commodity for each year.

The data for arriving at the bas-year, per capita consuimption is avail
able from %arious official p. blications and is taken from the Bulletin on 
Food Statistics .or our study. We ha%e allowed 12.5 percent of production 
for requirements for seed, feed, and wastage - a figure used by most Indian 
economists and the Indian goernment. Table 4 presents the derivation of 
the base-year, per capita consumption. 
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EAdmat of food pwjw dmand at aewsu md cwm prim 

India: 1949-50 to 1963-64 
Per capita in-corne Aggregate* deT"md Pe capita i.Me Arn eOtdiem 

at current prces at Curent pMe at constant prTs at consants 

rupees ml L tons r'upe1 L tor 
256.0 53.7 250 6 53.7
266.5 55.7 247.5 54.2
274.2 57.4 250.3 55.4265.4 57.5 255.7 55.9
278.1 59.9 266.2 59.2
250.3 57.9 267.8 60.6255.0 59.6 267.8 61.7 
283.3 64.1 275.6 63.9279.6 65.0 267.3 64.2
303.0 69.2 280.1 67.2 
304.8 70.9 279.2 68.6
325.7 74.8 293 2 71.3

333.6 77.2 2943 73.3339.1 79.4 29:4.4 743370.7 84.6 299.8 76.9 

DaUstiu on Food Stssaocs, 1950-1965. bMLo. of Food and Ap., Now DehLMOs h1.,Butin, May 1965, p. 717. Bomlay. 
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The fgures for increases in per capita real income are also available for 
the period under consideration and are presented in table 5. Regarding the 
esimate of income elasticity of demand for food grains from cross-section 
dlta, the main source is the National Sample Survey. This survey is carried 
for various years and for the different regions, and makes data on family 
expenditures available. For a summary and a critical evaluation of estimates 
derived from the National Sample Survey, see the study by Lele and Mellor 
(10). We have used the elasticity recommended by this study, namely 0.5, 
for our purposes. 

Assuming the income elasticity of demand for food grains constant at 0.5 
for the entire period, the corresponding estimates of per capita co-sumption 
are obtained. Per capita demand can be multiplied by the estimates of 
population for each year in order to arrive at the aggregate real demand 
for food grains. The differences between demand and domestic production 
and demand and total supply for each year are presented in table 6. Total 
supply is defined as domestic production plus net :mporu plus change in 
government stocks. 

At this point we can examine whether the fluctuations in the prices of food 
rmins can be adequately explained by the movements in domestic produc

tion for a given year and the changes in real incomes of the population. 
For, if the production and real demand could account for the variation in 
prices of food grains, one could stop a: this stage and hypothesize that the 
influence of any other variable is irrelevant. 

Let Qy. - production of food grains, in period (t). 

Then, using the same notation as before,' we get 

Pr,,., - 87.65 + 2.01 (D - Q)p.,-, - (2) 

where R - 0.47. 

A comparison with equation (i) shows that a large part of variation in 
food prices is not explained by equation (2), since the value for R of 0.47 
is much lower than that of 0.91 for equation (1). 

Estimation of lag between production and prices 

On the basis of the considerations that follow, we have hypothesized that 
the production for a July.to.July crop year should be related to the price in 
April of that year. One major consideration consists of purely theoretical 
grounds for an "anticipatory" model; the second major consideration is 
mainly pragmatic, one related to the market-arrival timing from one season 
to another. 

I Except that supply is defined as domntic production only (Q). In later equations,
effect of includinq umpons and changes in $ovewmnent stocks will be introduced. It 
wilittl affect closeness of fit or sin of coefficenu. 
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Tab 6. Atba" hof-gaa Pie ladam #Ad dmtnd-. y balamom 

India: 1949-50 to 1963-64 

Index of April I prien Real demand Money demand Real demand Mone y d 
YCMe Ceel put I oo minus domnestic minus domestic inus total nutoa 

grin pAutin production~ domestic supply domestic UmJpty 

19SI-53 yasdy &aOMg.-I ions o( hang100 tows 
1949- 0 .9 79 89 +3.3 + 3.3 0.0 0.0 
1950-51 ..... 103 102 103 +85 + 10.0 +4.3 + 5.8 
1951-52 ....... 96 88 93 +9.3 +11.3 +6.0 + 8.0 
1952-53 ..... 96 93 96 +4.6 + 6.2 + 2.1 + 3.7 
1953-54 ..... 89 74 87 -08 - 0.1 -1.4 - 0.7 
1954-55 ..... 68 48 65 +1.8 - 0.9 +0.5 - 0.2
1955-56 ..... 89 74 87 +4.1 + 2.0 +2.1 0.0
1936-57 ..... 101 74 97 +3.7 + 3.9 +0.9 + 1.1
1937-58 ..... 97 82 95 +Z.8 + 9.6 +5.4 + 6.2
1958-59 ...... 99 95 98 +0.8 + 2.8 -2.6 - 0.6 
1959.60 ....... 304 89 102 +2.5 + 4.8 -1.2 + 0.2 
1960.61 ...... 99 88 97 +2.1 + 5.1 -1.4 + 1.6
1961-6 ....... 103 94 302 +4.2A + 8.2 +1.0 + 4.0 
196"2-63 ........ 107 103 106 +6.7 +11.6 + 2.2 + 7.1
1963.64 ........ 124 134 126 +8.5 +16.2 +2.3 +10.0
 

Suure: Dir. Fcon. and Stat. BRUstijt of Food Statistics. Min. Fuod and Ag,.., New DeDi. 1951 to 1965. 



1. Theorutical considerations: The problem consists of determining the 
relevant time lag between production and prices of food grains. The ap
proach to the problem is best formulated by Working (23) in his hypothesis 
regarding anticipatory prices. The anticipations for future events are ac
counted for by the hypothesis of a gradual process of dissemination of 
knowledge among sellers and buyers. The sellers accumulate knowledge as 
time passes and also act accordingly to the newly growing information. 

Working's theory of explaiiaung the changes in prices in a gradual manner 
has been tested and found usable in the context of the Indian economy. 
The work on India was a case study of the jowar market in western India 
(9). The results reported were statistically very significant and showed a 
clear pattern of the gradualit, hypothesized by Working. 

From the analysis of Working and Lele it appears that the most relevant 
month for relating price to production would be January for the kharif 
crop season of April to October, and July for the rabi crop season October 
to April. Since available production data %,illnot allow separation for the 
two seasons, the month chosen as the dependent variable was April, on the 
basis of its being the midpoint between January and July and on the basis of 
correlation coefficients for different months. 

2. Pragmatic considerations: A great advantage in choosing the April 
price is that most of the information on crop size for the preceding year is 
available by April, and no adequate forecast for the next year can be made 
by April. 

If May or June were chosen as the relevant time for taking the price, 
the next year's crop begins to affect the figures. This is partcularly im
portant in those regions where early monsoon showers occur. The problem 
of constantly changing assumptions about crop size becomes worse in the 
later months. until circumstances begin to clarify again as the following 
April draws near. 

In our analvsis below, we have compared the significance of correlations 
using April prices and yearly average price, and the results show- a signifi
candy lower relationship when the .arly price is used. 

Let L, - yearly average price, fo! the period (t). 
Then, using the same notation as before, we get: 
L, - 72.26 + 0.7(D - S),. 1 + 0.9(D - S) , + 1.24M, - (3) 

where R - 0.65. 

A comparison with equation (1), where the independent variables are 
the same as in equation (3), while the dependent variable is changed from 
April price to the yearly average price, the value of the multiple correlation 
coefficient has dropped from 0.91 to 0.65. Thus the earlier eqution is not 
only better specified (on theoretical and pragmatic considerations) but also 
has considerably less variance. 
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Moey supply 
Money supply with the public in India broadly includes currency and

demand deposits. The data, collected and published by the Reserve Bankof India, are fairly accurate and reliable. Government deposits in the Gen
tr1l Bank are excluded from the money supply primarily because the gov
emnment can alway.s borrow any amount of funds fron the bank and hence 
any particular level at any point of time isunimportant. On similar grounds.commercial banks' deposits with each other and with the Reserve Bank 
are also excluded Also. as cash held in bank vaults does not act as money.
this item is also deducted from the total moncy supply in order to estimate 
the money supply %ith the public.

Including the monc, factor as an additional variable to explain the
fluctuations in prices of food gra:ns is necessary. but it introduces compl
cated and controversial ideas. Tle basic problems are related to the causes
and extent of correlations betrwen money income, money supply, and prices.We have followed 2 approaches to this problem, namely, to take money"
suppl.- as an additional independent variable and to establish its effect by
taking increases in money income. 

First, let us estimate an alternative to equation (I by estimating the 
excess demand as before, but this time taking changes in per capita money
income rather than in real income. Money income is defined in terms ofcurrent prices. The estimates of increases in per capita money income are
given in table 6. The estimates of money demand for food grains. for each 
year, are made by the same procedure as before. and the final figures oldeficits or excesses from year to year are presented in table 7. The internalproduction is again taken as a predetermined variable and the final esti
mated relationship is as below: 

Using the same notation as before, except for defining: 
d - estimated demand for food grains at current prices, 
P, - 82.79 + 2.19 (d - Q),-, - (4) 

where R - 0.81 
P, - 81.23 + 1.87 (d - Q)t. + 0.62 (d - Q),., - (5) 

where R - 0.82 
P,- 95.69 + 2.35 (d - S)., 

where R - 0.64, and 
- (6) 

Pt - 95.39 + 1.15 (d - S).,-+ 1.72 (d - S),_ (7) 
where R - 0.68. 

Equations 6 and 7 include total supply (S) as domestic production, netimports, and changes in government stocks. Equations 4 and 5 substitute
(Q), domestic production only, for (S). The implications of this substitution
will be discussed below. Inclusion of money factor does increase the value
of multiple correlation coefficient from 0.47 in equation (2) to 0.81 in 
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TM* 7. Eatfimum of do supply of Seod 8alm sd moy soMpy 

'i"" hooi 

1949-50 	 ........ 50.4 

1950-51 	 ........ 45.7 

1951-521 	 ........ 46.1 

1952-53 	 ........ 51.3 

1953-54 	 ........ 60.0 

1954-55 	 ........ 58.8 

1955-56 	 ........ 57.6 

1956-57 	 ........ 60.2 

19.7-58 	 ........ 55.4 

1958-59 	 ........ 66.4 

1919 60 	 ........ 66.1

1960-61 	 ........ 69.7 

191-62 	 ........ 69.0 

1962 63 ...... 67.8 

1963-64 	 ...... 68.4 

Soures: 	 (I I Dr. EcoO. and SLat 
(2 Rewve Bank c4 India. 

India: 1949-" to 1963-64
 

Impoet Chang"s in sock 

smlns of 6as tons 
3.7 	 +0.4 
4.7 	 +0.5 
3.9 	 +0.6 
2.0 -0.5 
0.8 	 +0.2 
0.6 	 -0.7 
1.4 	 -0.6 
3.6 	 +0.8 
3.2 	 -0.2 
3.8 	 +0.4 
5.1 	 +1.4 
3.4 	 -0.1 
3.6 	 +03 
4.5 	 0.0 
6.2 	 0.0 

BLUetim ON Food Stasti"sr, 1951-1965. Mb. 
MossAly BwIusix, Bombay. 

Tota suPpl Mey sapiy 

bak ropm 
53.7 
49.9 	 Is 
49.4 	 is 
53.8 	 Is 
60.6 	 Is 
60.1 	 19
 
59.6 	 22
 
63.0 	 23
 
58.8 	 24
 
69.8 	 25
 
69.8 	 27
 
73.2 	 29
 
72.3 	 30
 
72.3 	 33
 
74.6 	 37
 

Food and Acr.. New DelhL 1951-196. 



equation (4), showing thereby that money factor is an important one in 
determination of food prices. 

The variable for t - 2 has been included in equations (5) and (7) and 
the results show a negligible increase in the value of the multiple corelation 
coefficient, which still remains below 0.91. The reason for this situation of 
almost no increase between 5' and (7; and (4 and '6, is the inclusion 
of money factor within the "gaps of demand and production. This inclusion 
of money factor in the gaps introduces multicolli.nearity, which wa. absent 
before. Thus the correlation between (t - I and (t - 2) terms including 

•money factor in the gapi in equations (5) and (7) is about 0.55, while the 
correlation between ! -- I and (t - 2) with only real factors in the 
ejuation (1) is about 0.2. 

Thus, equation (I' has lesser variance unexplained than either (51 or 
(7), which makes it more suitable for our analytical purposes. Secondly, 
the separation or rc. il and money factors is very useful. For example. in 
the estimation of elasticities or for the purlxse of evaluating the impact 
of certain real or monetary policies, the study of real factors separated from 
money factors isnecessary. 

The estimates of per capita real income and per capita money income 
are given in table 5. and tlow of money supply Jre given in table 7. Let 
us compare the difTereaces iti real and money incomes against change in 
money supply. Until 1956. money supply was more or less constant in India. 
the differences in the real and money incomes were small and fluctuatinq. 
with money income sometimrs greater and sometimes lower than real in
come. Also, the pcril 1954-.56 in India showed htgh real income figures, 
which ordinarily should indicate high demand for money and convequently 
higher supply ot money. I owever. no monetary decisions were forthcoming, 
with the result that there must have been an excess demand for money, 
and consequently the actual per capita real income figures were higher 
than the actual per capita money income figures for 1954-56. For 1956-6. 
money supply sho%,ed gradutal increawi. and no%% the difference beteen 
real and money incon"e had a larger magnitude and the money income was 
always higher than the real income In the period 1960-65. the money 
supply rose much zmore quickl,' and the money income %%as then substan
tially higher and increasing at a much higher rate than the real income. 
Rapid expansion of the money supplyi associated %,ith gov-rnment deficit 
financing. The 2 baic rrasom for the large deficit financing are that re
sources are not sufficirit to carry out ambitious desdiopment plans and that 
money must constantly be increased to cloe the gap ibtwveen the amount of 
foreign aid designated in the Plan and th,- typically inadequate sums 
actually available. In the early 1960's the India--China military engagements 
led to a large increase in military expenditures and a further expansion of 
the money supply. 

Taking money supply as an additional and independent variable, we get 
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P,- 53.25 + 1.15 (D - Q).-I + 1.53M, - (8) 
where R - 0.82. 

Suck variabe 
In the context of an economy like India's, the importance of stocks to 

agricultural prices needs to be emphasized more. Here the unpredictability
of next year's rainfall gives the farmer a strong motive to stock grairn for 
his own future use. Thus, the availability of grains depends not only on 
the current crop but on the last cr;p as %%ell. Two consecutive good years 
may have a different eflect on prices than one bad year followed by a good 
one. Unfortunately there are no data available for changes in private stoc'-s. 
The analytical procedure used for dealing with stocks, therefore. consists 
of taking an additional time lag variable in the excess demand for food 
grains as an independent variable. 

The basic question to be -nswered here is to determine the effect of 
changes in stocks on the price of food grains. The use of 2.lagged variables 
for determining the inventory behavior is well established, and is basic in 
the modern analysis of business cycles (6). 

Using the same notatioit as before, we can show the effect of including 
a variable that represents the stock variable, as follow-s: 
Pt - 42.30 + 1.02 (D - Q),-, + 2.01 (D - Q).-, + 1.75 M, - (9) 

where R - 0.93. 

Trade factors 
India imports food grains under an agreement with the United States, 

wherein the purchase of grains is paid for in the local currency rather than 
indollars. For this reason, many of the influnces assiated with commer
cial trading are excluded. The primary effect of food.grain imports is an 
indirect one, through the increase iti the supply of food grains in the coun
try. To evaluate this cifcct, we define imports as current imports plus net 
changes in stocks (accumulated primarily through past government im
ports) held by the government. The estimates of imports, supply, and 
deficits or surpluses of supply over demand are given in table 4. 

We have examined the relationship with imports in equation (1), and 
without imports, in equation (9). A negligible increase appears in the 
coefficient of the i',al factor in equation (9) as compared with equation
(I). The fact that the multiple r,";reltion coefficient in both equations is 
large and of similar magnitude sho-.,s !hat each of the equations is statis
tically valid. The main statistical interpretation of the 2 equations implies
that there must be a strong correlation bet%ecn production and importL'
Thus, if prodt-ction is large, the imports decrease (or stocks from imports 

' Another stahti~cal possihlity is that impo nt, in rtat~on to producton (for con.,dderation of price behavior), are randocn. Even this possibility implies that the effect
of trade is not a trend type of movelent of food prices. 
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inczeas), and vice vena: this clearly demonstrats the efficiency of the 
Indian government in using the P.L. 480 imporm in the most effective 
manner. 

Comduuow and implication%to policy 
The best way to interpret the relationships established in the last section 

is to estimate elasticities for various determining economic vahab ".Follow
ing that we will discuss the implications to the prewnt agriculturl price 
policy of the government of India. 

For most of our analysis, we shall interpret the 2 best fitting, best speci
fied relationships, one with imports (equation (1]) and the other without 
imports (equation [q]. 

P, - 42.30 + 1.02 (D - Q). + 2.01 (D --Q). + 1.75, - (9) 
where R - 0.93; 

and 
P, - 41.48 + 0.56 (D - S),-, + 2.25 (D - S).a + 2.06 M, - (1) 

where R - 0.91. 

The first step consists of estimating the price flezbility coefficient from 
the above equations. We follow the assumptions made by Nerlove (15) 
for a similar purpose, though in a different type of problem, and combine 
the (t - 1) and (t - 2! terms for a value of 3.03 for equation (9. and 
2.81 for equation (1). The coefficients in a linear model are equivalent to 
the concept of marginal propensities. .)othat in order to arrive at the figures 
for elasticities, tlise need to be multiplied I% the trlevant averages. The 
average gap between the real de:nand and l)rouct.-s'. for the period 1949
50 to 1963-64, 11estmated at 4.31. and the aver , money supply was 
about 25.0 while the average price index is96.38. 

Thus, aggregate price flexibility with respect to gap is equal to 
3.03 x 4.34 - 0.11, or in other words a I percent increawe in the gap96.38 
between demand and production increases the price index by 0.11 percent. 
Similarly, the price flexibility with respect to money supply, is equal to
1.75 X 25.5 - 0.45, or in other words, a 1percent increase in money supply96.38 
ir.creases the price index of food griains by 0 43 percent. 

It is possible, at this stage, to make certain tests about the reliability of 
the preceding estimates. If wc hvpothesize that the drimand for food grains 
is largely dependent upon their production, then the pattern of behavior of 
production and demand would be similar to that of production. On the 
above assumption, the flexibility of price with respect to production ssould

3.03 X 59.5 
be 93.3 - 1.87, where 59.5 is the average production. Or in other 

96.38 
words, a I percent increase in production/demand wmuld increase the price 
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index by 1.87 percent. Now, if we convert the above flexibility to nake 

crude estimate of price elasticity of demand, we get _1 .87 - - 0.54.' 

Consider the demand function of food grains per capita, and let us assume 
that income per capita and price determine the entire variation: and also 
a Cobb-Douglas t Pe of demand model, where the price and income elasti
cities are assumed to be constant for the period tinder consideration. Then 
the price elasticity nust be equal tc I minus income elasticity.' If, as seen 
earlier, income elasticity of demand is about 0.5, the price elasticity should 
be about - 0.5. This estimate comes quite close to - 0.5, which gives an 
automatic check on the price flexibility models. Similarly we can work with 
equation (1) and estimate the price flexibility coefficient and the effect of 
percentage changes in money supply. 

Let us again compute an elasticity with respect to the gap between 
real demand and supply. The flexibility coefficient would be obtained by
dividing the marginal differences by the average ones. Here the average

2.81 x 1.4 
gap is + 1.4, and h'otce the flexibility is2.8 - 0.04, meaning a 1

96.38 
percent increase in gap between demand and supply will increase the price 
index by .04 percent. Using the same arguments as in the last section, we can 
estimate the price flexibility with respect to supply/demand. The average 

supply being 62.7, the flexibility is 2.81 x 62.7 - 1.83, or in other words, a
96.38 

1 percent increase in supply would decrease the price index by 1.83 percent. 
Again, under similar assumptions, as in the last section, we can arrive at 
the estimate of price elasticity of demand of - 0.55, which comes close to 
the expected figure of - 0.5. 

The coefficient of money supply in equation (1) is quite close to the cor
responding coefficient in equation (9). This implies no correlation between 
P.L. 480 and money supply. The above result is important since there is cur
rently some controcrsv about this matter in India (5). The effect of a 1 
percent increase in money supply, from equation (1) works out at a 0.53 
percent increase in food-grain prices. 

It is possible, similarly, to work out the effect of imports, the average level 
of imports being 3 times the average gap between demand and supply. Thus, 
from equation (1), a I percent increase in imports uould decreawe prices by
about 0.13 percent, and from equation (9), the prices of food grains would 
be reduced by about 0.12 percent. 

To illustrate the effect of the real factors, monetary factors, and trade 
factors, we have made a series of calculations from equation (1). To find 
the extent of the effect of real factors, we have held the money supply con

$The change in sign is made brcause the gap in the equation isD-S rather than
3-D. 

'This impL.': =A C.or efutkity. 
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s,.at at its mean value, and then estimated the prices from equation (1). 
For the evaluation of the anonetary factors, we hold the real gaps constant 
at their mean values: and for the realization of the import ellect. %esubsti
tute (Q) instead of (S) in equation (I ). The estimated prices and the com
parison with the reported prices are shown in table 8 and figure 3. 

Briefly, the graphs show the following phenomena: 

* The real factors account for the basic up and do%,n movement in prices, 
with a low in 1954-55 and a high in1951-52. There is no ind:-.ation of any 
type of trend movement in prices as a result of the real factors. 

The money supply factor results in a basic trend tyIpe of movement in 
food prices, with most of the fluctuations around this trend line. 

* 

* The imports show that the prices in bad years would hate risen higher 
".n thus subdued b, the inabsence of imports. The upward fluctuations are 
tmduction of imports. 

Some comment is needed for interpretation of a smaller coefficient for 
(t - 1) term in comparison to (t - 2) term. We also tried addition of 
(t - 3) term, not by just including it in the model as an additionil variable, 
for that would hase created senous prob:ems of interpretation, but by drop
ping (t - 1) term and adding (t - 3) term. The results showed that the 
coefficient for the (t - 3) term was negligible. 

Tabie 8. Estimated and sepoete food-grain pice bdcsm 
India: 1951-52 to 1963-64 

Estimated price holdisg constantYear Reore Estimated-_ __________ 

pricets prm Moe Demand- Imports A 
supply I supply gap gmot. stocks 

195-4 3 yearly aveage - 100 

1951-52 .... 95 92 112 82 103 
1952-53 .... 96 95 109 82 102 
1953-34 
1954-55 
1953-6 
1956-57 
1957-58 

.... 
.... 
.... 
.... 

87 
65 
87 
97 
95 

83 
77 
89 
94 
95 

94 
86 
93 
96 

102. 

82 
PA 
90 
93 
95 

a 
sO 
93 

100 
104 

1958-59 .... 98 104 104 97 1i 
1959-60 .... 102 91 90 101 100 
1960-61 .... 97 100 93 105 106 
1961-62 .... 102 lot 94 107 110 
1962-63 
1963-64 

.... 
.... 

106 
126 

113 
124 

101 
108 

113 
121 

123 
138 

Source: Reported prices from table 6. Series for estimated prices refer to peedktion of 
ticesfor each year from the price equation (M). Last 3 columns estimated 

fr price equstion (1). while holding the specified variables constant at 
their mean %aues as stated. 
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Therefore, unlike the usual distributed lag type of model, where the mag
nitude of the coefficients decreases as one moves backv-ards with timc, our 
mlationship shows (t - 1) coefficient as lower than (t - 2), (t - 2) being 
the highest, and zero coefficient for the (t - 3) term. 

To what extent have policy variables like P.1.. 480. selective credit con
tro) and state trading affected our arabsis? From the comparison in table 
8 it can le seen that the major discrepancies arc" 

195"4-5, the estimated valucs oxerestsmatc the reported prices; 

1958-.59, the estimated values overestimate the re ported prices; 

1959-60, the estimated %alucsunderestimate the reported pricis. 

In all other )cars, -he estimated values arc fairly accurate in comparison 
with the observed %alues. 

It is not possible to state precisely the re.sons for the discrepancies ob
served between estimated and reported prices of food grains for the 3 )ears. 
After scrutini'iing the facts and policy measitres, our guess is that the stock 
factor caused the discrepancies in %ear 1954-55. and those in 1958-59 and 
1959-60 were probably caused by the policy factor. Preceding production 
benavior for 1934-55 tends to show the possibility of sharp stock changes. 
Thus, the production for human consumption increased sharply from 31.3 
million tons in 1952-53 to 60 million tons in 1953-.54. leading to a possi. 
bility of large increases in stocks, which when released in 1954-53 (a good 
crop year itself) %ould abnormally lover the prices. Trhe data also show a 
period of falling prices an 1958-59 that was probably the result of the state 
trading started in late 1957. There was a lag of omeral months before the 
program grew effecti'.e The year 1939-60 is the year when the Reserve 
Hank, finding the government trade to be effective. significantly liberalized 
the advanced credit against food grains. This liberal credit policy could con
ceivably hive shifted the prices of food grains higher than expected. 

Chapter IV. 
Causes of Changes in Prices of Industrial 

Raw Material Crops 

We dall analyze the prices of cotton, oilseeds, and tobacco for the period 
1952-53 to 1963-64. These 3 crops account for about 90 percent of acreage 
under all industrial raw material cro.,s (table 9). The tbasic procedures for 
estimating tht: effect of %arious detennining factors on prices will be similar 
to that followed in the case of food grains 

The demand for industrial ra-v-material crops is a case of derived demand. 
For example, the demand for co'ron is the result of the demand for cotton 
textiles. Table 10 sho%,s that ycar-co-year fluctuations of fibres and textiles 
are more or less similar. Thus. from 1953-56 to 1956-57, the price index of 
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Table 9. Ani. dun difeunt crp
 
India: 1959-40
 

MILamps 
ToWd food ain ................... 286 $1


Oiseeds ........................ 
 14 10Cotton ........................ is 5
 

Other raw materi cro ......... 8 2

Total raw material crops .............. 62 is

Other food crops ..................... 3 1
 
Total all crops ...................... 351 
 100 

Soum: Dr. of Econ and SULr Atcltu-uj Situation n MhfiaIndia. Food and 
Agr.. Govt. of India. New oielhi. Aug. 1964.

Len than t. 

fibres rose sharply from 106 to 116, and a similar increase, though of lower 
magnitude, took place for textiles from 102 to 108. Agair, from 1957-58 to 
1958-59, the fibre index decreased from 118 to 108 and the textile price
index fell from 107 to 103. During the first period, the stocks of textiles &c.
 

creased by 382 millon yards and, in the second period, increased by 269 
million yards, which illustrates the damping effect of stock changes in the 
textile sector. 

Another problem inrelation to these crops is that of aggregation of crops 
under this category. We use the same set of weights as the government of 

Tabie 10. Compariso of peas iexes of Sbes and textiles
 
India: 1952-53 to 1965-63
 

Year Fibre pice T-tie prince 

198-53 yoau7alvea - 100 
1952-53 ...................... . 100 100
1953-54 ...................... M10 100 
1954-5 ...................... 
 His 1041955-56 ...................... 
 106 1021956-57 ...................... 116 too
1957-58 ...................... 118 
 1071938-59 ...................... 108 
 10
1939-60 ..................... 
. . 15 108
1250-61 ...................... 152 
 1261961-6? ..................... . Is 
 126 
1962-63 ...................... 129 126

1963-64. ...................... 133 128
1964-65 ...................... 143 132
 

Source: Table 1. 
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Ind for computing price indexes (table 2). These are essentially based on 
value of marketable surplus, which for thee crops is about equal to value 
of production. 

To estimate the demand for these crops, the demand for cotton textiles, 
vegetable oils, and tobacco products must be determined first. Though most 

of the raw cotton goes for the production of cotton textileS. oilseeds for 

•egetable oils, and raw tobacco for tobacco products. there are some small 

users of these crops. To arrive at various conversion factors from raw cotton 

to cotton textiles and others. %c have used the figures that seem reasonable 
from another study (14). 

Tehr M Fer capita conmiptlo ad income elasticity of demm - idustri
rmw'.a e'da ceops 

India: 1949-50 

Unit I Per capita eblstcit€onsumption IncMMConisodity 

Cotton tetiles .............. Yards 15.22 1.2
 
Edible oib ................. pounds 4.6 0.8
 
Tobacco ................... ounces 0.12 1.0
 

Sources: (I) .atI Coun. Appi Econ Res. I.ong-term projections of demand for" 
mW supply of selected agricultural commodltais New Delhi. April 1962. 

2) Min. Food and Agr. Aqricultural projections in India. GoutL of 
nda New Delhi. Sept. 1963. (Mimco). 

T&bi 12. Estlmates of agretgate derived demand for iodstrl raw.mt$aJe crops 
India: 1950-51 to 1963-64 

n R a Re demand I Money demand 

R I Oilseeds Tobacco IOilseeds Tobacco 
cotton I c 

1000 ton 

1950-51 
1951-5? 
195?-33 
1953-54 
1954-.5 
1953-56 
1956-57 
1957-58 
1958-59 
1959-60 
1960-61 
1961-62 
1962-63 
1963-64 

868.4 
8570 
855.4 
923.0 
977.? 
982.8 

1,0223 
1,017 8 
1,053.4 
1,104.1 
1,1659
1,192 6 
1,190.3 
1.244.3 

4,79.5 
4,6963
5,177.2 
4,789.0 
5,478.3 
6,157.1 
.,493 4 
5,370.0 
.,58..1 
5,902.9 
6,060.7 
6,095.7 
6.442.9 
6,871.5 

201.5 
.07.2 
215.3 
228.? 
234.1 
.38.6 
230.6 
248.1 
263.5 
270.5 
190.2 
296.9 
301.6 
314.2 

9160 
917.2 
870.8 
946.3 
891.5 
9128 

1,0298 
1,044.1
1,125 4 
1,187.1 
1,279.9 
1,338.6 
1,370.3 
1,545.3 

4,975.4 
4,932.8 
5,234.3 
4.862.8 
3,13-2.2 
5.892.2 
3,.321.6 
3,466.4
3,838.11 
6,202.:" 
6.4648 
L610.2 
7,074.6 
7,903.0 

212.3 
222.2 
218.8 
233.4 
214.1 
222.4 
252.0 
254.1 

81.2 
2'89.1 
315.7 
329.6 
341.7 
380.6 
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By a procedure similar to that used for food grains, the real demand for 
the respective agricultural raw materials were derived from estimates of in
come elasticity for different industrial goods (table 11). The base-year, per 
capita consumption of textiles, oils, and tobacco were derived by adding im
ports to production and subtracting exports, adjustine for stocks, and finally 
dividing by population. The per capita increases in income, along with the 
elasticities, were applied to the derived base-year consumption to estimate the 
increases in demand at per capit.a leel. Multiplication by population foreach year proided the estimates of aggregate demand, as given in table 12. 
The procedure uas carried out for both real and money changes in demand. 
and for each commodity separately. Table 12 gives the derived demand for 
the crops 1'rom the estimated demand for industrial goods. Table 13 gives 
the production and supply data. 

Using the same notation as in Chapter 111, we get: 
Let Pu be the pnce of industrial raw material crops. 

Then PK.1 - 34.54 + .0033 (D - S),,. , + .0011 (D - S).. t..2 + 2.44m, 
where R - 0.90. 

Using this equation as a basis, prices for raw material crops %%ereestimated 
year by year for the period under consideration. Table 14 and figure 4 give 
the estimates of prices along with the reported prices. 

Making the same calculations as in deriving the figures for price flexi. 
bility coefficient, ie note that the average supply of industrial raw-material 
crops is 7227, a%erage money supply is 23. and average price index is 113.8. 

.044 x 7227 
The price flexibility coefficient is 13.8 - 0.28. 

Thus, the effect of increase in real production/demand by I percnt would 
be a change of 0.3 percent in the prices of industrial raw-material crops (for 
the period wider consideration). The 0.3 coefficient is very much below the 
2.38 coefficient observed for food grains. The 1 percent increase in money 
supply increases the price index by 0 5 percent. The effect for food grains 
was also 0.5 percent. 

It is not possible to derive precise estimates of denand elasticity from the 
coefficient of flexibility, because the cross elasticity of the industral raw ma
terial crops is likely to be high. Thus, in penods of high prices of food grains 
in India, for example, it is well recognized that dentand for cotton textiles 
declines and large increases in textile stocks take place. In a situation of 
significant cross elasticities. an inverse of price fle\0bility o'.es the minimum 
(8) value of the price elasticity coefficient, which in this case is 3. The fact 
that the flexibility coefficient for industrial raw-naterial crops is lower than 
that for food grains does imply a higher price elasticity for industrial raw. 
material crops. 

When the determining equation for raw-material crops is compared with 
that for food grains, the coefficient for (t-2) term in raw-material crops is 
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TeMe 13. Ebadtm of p , tdm amd hwmJ sub of hwtin mr-mW" Cro.p 

India: 1950-51 to 1963-64
 

Raw cotton 	 Oiseeds Tobacco 
mnpo
Psupply
Y itiW Production' 
 Ex u Supy, ProductionoE~portSupPly 

1950-31 	 ......... 514 +135 649 5,072 138 4,934 
 257 42 2151951-52 	 ......... 554 
 +158 712 5.015 34 4,963 206 45 1611952-53 	 ......... 562 
 + 6 568 4,732 17 4,715 241 341953-54 	 ......... 
 705 + 19 724 5,340 10 5,330 268 31 
207 

1954-55 	 ......... 
 760 + 34 794 6,313 33 6,280 251 38 
237 

1955-56 	 ......... 715 - 62 213
653 5,592 38 5,554 29 40 2581956-57 	 ......... 842 + 7 849 
 6,194 6,194 300 37 	 2631957-58 	 ......... 
 831 + 71 902 6,128 6,128 236 3619.'8-59 	 ......... 817 - 38 200
779 /,044 7,044 312 48 26419"19-60 	 ......... 
 6135 + 13 628 6,452 6,452 287 37 	 2501960.61 	 ......... 945 +190 1,1335 6.591 6,591 307 
 45 	 2621961 62 	 ......... 
 791 + 78 869 6,921 6,9.21 342 441962 63 	 ......... 938 + 72 1,010 7,090 7.090 
21%
 

359 60 7491963-64 	 ......... 958 + 38 996 
 6.879 .. 6,879 330 63 	 267 

Suumrc: 	 () Nad. Coun. AppL EA. Rea. Long-teem projections of dcmand for and mppy o( lected agvicultural cm ditk.
New D.t, India. April 1962. 
(2) United Nations. Yearbook of Internatioral Trade Statistics, various yean. Dept- Ec:s. Affai. New YosL 
(3) Nin. Food and Agr. Agricultural zituati m in India, p 5 15'. GCmi of India. Aug. 1964. 

No4es: 	 0 E.stimated from Index c Agr. Prnd. Series as avaaUec fnan bourcc (3) aboe. 
t Imports include raw cotton, textile yarn, and thread, while exports inlLde raw co4ton, cotton waste, and shoddy... Ncligitbe or not availabl. 



T*U* 14. Kasimaed ad 	npate plwe hdxlezs of iadwusv vgw.aua al opei 
India: 1951-52 to 1%3-64 

Yean Reporud p ices" I ia pe 

1951-52 .................. 94
 
1952-53 .................. Ito 	 oo
 
1953-54 .................. . . .	 97
 
1954-55 .................. 79 	 97
 
1955-56 .................. 105 	 Ito
 
1956-57 .................. 113 	 110
 
1957-58 .................. 109 	 1t 

1959-60 .................. .123 	 11
 

1960-61 .................. 133 124
 
1961-62 .................. 128 126
 
1962-43 .................. 128 132
 
1963-64 .................. 139 145
 

0 Repoed prices derived from tabl I by aggrtating index of wholeak cotton. 
tobacco, and oilseed prices as of April I each year; .eight% are masketahle surplus of 
each commodity. Estimated prices calculated as stated in text. 

shown to be lower than that of (t- I ) term, while (t-2) term has a higher 
coefficient in the case of food grains. This is an expected result since raw
material crops, by the nature of their economic function, are mainly mar
keted. 

Chapter V. 
Analyses of the Stability of Prices 

In this chapter we intend to determine whether agricultural or industrial 
prices show the more unstable characteristics for the period 1932-53 to 
1963-64 in India. We are also examining the problem of the extent of vari
aioru in prices - particularly to determine whether the price rise of food 
grains since the beginning of the Second Five.Year Plan has an explosive or 
a monotonic patterr. In other words, have the prices of food grains become 
dynamically stable (moving toward equilibrium) since they began to in
crease in 1955-56. 

A study of stability is important for 2 reasons. The fint deals with the 
direct relationship of fluctuations in the prices and development of a sector. 
A stable price level is linked with a stable level of expectations, which leads, 
according to Keynesian theory, to a higher invesment level. The higher 
investmnt level, in turn, is causal for a faster rate of growth of income 
thro-igh the multiplier effect. Thus, according to this theory of expectations, 
if the agricultural prices are more fluctuating, the level of growth of income 
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in the agricultural sector %%ouldbe kIs. An alternative theory favors fluctu
ating prices, highcr prices (providing the added incentive to invest in the 
face of uncertainty), and investment that is not reduced when prices decline. 
The second reason relates to the possibility of ascertaining the type of move
ment the prices have been following, in order to determine any hyper
inflationary tendencies 

We have studied 3 basic approaches to the problem of stability: 
(1) A pragmatic approach to the problem of stability with consideration 

of the extent of fluctuttions in prices from year to year. The standard pro
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cedure followed is to estimate and compare the coeflicient of variation for 
prices of different commodities. In this analysis, deviations from the trend 
lnes, rather than from means, are also studied. 

(2) An analysis based on the dynamic aspects of movement of the position 
of equilibrium. IIere the path of adjustment from one position of equilibrium 
to another is studied. The procedure is again mathematical and a second
order difference equation needs to be solved. The solution of the difference 
equation shows whether the movements were increasing or decreasing over 

We. 

(3) An analysis of the question of stability within the theoretical frame. 
work of a static or comparatively static equilibrium position. The main 
methodoloSy consists of examining whether a movement of the point of 
equilibrium is such that it comes back to its original position if shifted. The 
solution is mathematical in nature, where the second derivative is studied 
for its sign. In a multimrarket situation, the main condition for stability is 
the negative sign for the substitution term (7). 

Method I. The corfficient of variation for various commodities is shown in 
table 15. The results based on the data given in Chapter 11 are shown in 
table 15. 

The main limitation of the method for comparing coefficients of variation 
is that we compare the deviations from the mean price of each conunodity. 
If a clear trend in prices exists then the prices with a higher trend will show 
more deviations from the mean. irrespective of the level of fluctuations from 
the trend line. Deviations from trend are also shown in table 15. 

Method 2. Here, %%e soae a second order dilTcrcnce equation iM order to 
evaluate the type of movement of prices, namely %%hether these are mono
tonically increasing or decreasing over time. The condition of stability re
quires the movement to be conerging to the equilibrium value over the 
peiod under consideration. We have made a case study of only 3 important 
food commodities- rice. wheat and jowar. The data are taken with months 
as the unit of time, arad the source of data used was the Bulletin on Food 
Statistics referred to earlier. 

The basic approach followed is similar to Professor Tinbergen's model in 
dealing with business cycks (21). 

The model isdefined as below: 

Y, + a Y,., + b Y., - A 
Y. - price of commodity in the current month;
 
Y., - price of commodity in the preceding month;
 
Y., - price of commodity in the second month preceding; and
 
A - constant.
 

And general solution to (1) is 
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Tbf 1S. Etimsas of o of va,"4ad of md davkied 
bdazm of vAsom cmmodiM 

India: 1952-53 to 1963-64 

mb rmd of -lw 

Mean prict 
idex 

Standard 
de.iation 

CoAe t 
of vaiation 

Deiatiom 
from trend 

as a pr

potion of 

PUhM .......................... 
MeW Products ................... 
Oi..ds....................... ..... 
Intermediate manufacture ........ 
Fibres .......................... 
Fruits and vqretab ............. . 
Milk and Xhee .................. 
Crrals ......................... 
Mhitwralt ........................ 
Clwini- al, ....................... ..
"'rztill ......................... . 

Sourc: Computed from data intabe 1. 

. 

89.9 
"$.4 
"36.7 
115S 
118.7 
117.5 
107.5 
99.2 
96-5 

102.7 
11. 5 

16.6 
22.6 
21.2 
17.1 
16.1 
15.3 
12.1 
11.2 
10.6 
10.9 
11.4 

____variation 

0.18 
0.17 
0.17 
0.15 
0.14 
0.13 
0.11 
0.11 
0.11 
0.11 
0.10 

1239 
2098 
805
583 
960 
278 
26? 
324 
58 
380 
6.29 

0.89 
0.69 
0.58 
0.45 
0.34 
0.19 
0.16 
0.13 
0. ! 
0.12 
0.11 



Y. + , + + (A, + ) a

if (a) is les than zero, we get seady variation; 
if (a) isgreater than zero, we get seasonal fluctuations; 
if (a) is (numerically) greater than 2, expiosive moments; and 
if (a) is (numerically) less than 2, damped to zero. 
Results: Multiple correlation equations of the type, 

Y2 - ca YN, + C: YA,. + C, 
therefore, were worked out. The results are as follows (standard erron in 
brackets) : 
Rice: Y, - 11.7 + (1.3) Y,. - (.4) Y.-

(.089) (.087)
Both the coefficients are significant; further, the multiple correlation coef

ficient - 0.95. 
Wheat: Y, - 11.7 + (1.4) Y.-, - (.5) Y,.., 

(.094) (.0934)
Again the coefficients are significant, and multiple correlation coefficient -

0.93. 
Jowar: Y, - 15.4 + 

(.094) 
(1.3) y.,  (.4) 

(.088) 
Y.-, 

Again the coefficients are significant and the multiple correlation coeffi
cient - 0.93. 

To interpret the iult we have to put the regresson equations in the 
form of (1); and then we get, 
forrie: a- -. 3; b-0.4; 
for whtea: a - -1.4; b - 0.5; 
for jowuar: a - - 1.3; b - 0.4. 

In approximately All cases, (a') is almost equal to (4b). 
Further, in all, a < 0; and numerically < 2. 

Therefore, all the movements are steady, not seasonal, and damped towards 
wro; thus the equilibrium is stable. For an accurate illustration, let us con. 
sider rice prices. 
Here, a' - 1.7 

and 4b - 1.6. 
ThenwegetK'+aK+b-0, 

or K,, K2 3 1.7 -1.6 
2 
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13 ± 0.32 
2 

- 0.81, (0.51). 

Both the roots are less than I; which again meets the stability conditions. 
The conclusions seem to be as follows: 

(I) The shortterm fluctuations are not just seasonal, mot likely because 
o( stocking effects. 

(2) All movements are damped towards zero, which means the equilibrium 
is stable. 

Method 3: We have already calculated the price flexibility coefficients. Add
ing the inverse of the price flexibility to the income.elasticity coefficient 
gives ?he estimates of the cross elasticity (8). The inverse of the price
flexibility coefficient gives the minimum value of price elasticity and the 
residual is an estimate of the maximum value of cross elasticit'. The figures 
are 6iven in table 16. 

Being positive, the cross elasticities show that the different goods are 
substitutable and not complete complements. Substitutability is the major 
condition for stability. 

Cooclusiorts 
All the methods show that the movements of prices have been stable in 

the context of Indian economy. Thus, any inflationary pressures built in
the economy so far are unlikely to lead to hrinflation.: Thus policy tools, 
like the monetary policy, have remained within reasonable hounds so that 
no expansionary or explosive movement in prices is noticeable. The growth 
of production in %arious commodities. e-xcept industrial rai,.naterial crops, 
has been at a higher rate than that of corresponding prices. A\other con
firing result is examined in the next chapter. %%here the movements of 
prices and wages are shown to be similar. 

Table 16. Estimates of demand cross elaticity for dferent P po 

India: 1952-53 to 1963-64 

Income Minimum axim.um 
______ o___I _etucjy pnce elasticityl cross elasticity 

Food grlas ................ 050 -0.53 +0.05
 
R.aw-material crops ......... 1.00 -3.00 +2.00
 

'A situation where inflationary prices reach such a kesl that the pubtk's faith in 

the value of the currency is undermined. 
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Food grains in pailtiLi'Lr have shown a significantly higher level of 
fluctuations as compar.d a Itlh other commodities such as fibres and oilseeds. 
Industrial commoditicr- iii ,iieral have been more stable. rhe main con
clusion appears to be tlat. though the terms of trade ha%e moved in favor 
of the agricultural sector, the gains to that sector through favorable prices 
may have been parti) oll.t by the nature of fluctuations in agruhultural 
prices. 

Chapter VI.
 
Causes of Changes in Industrial Prices
 

To provide a background for analyzing the cause of industrial price
changes, facts and figures about Indian industry are giaen. The basi source 
of data is provided in a stud%by Pal-kar, from the period 1939 to 1950. We 
shall look at his conclusiois and rcview these with reference to the data 
from 1950 to 1959. Then a nodel will be developed and applied to the 
textilp industry. 

Palekar's data are prrscntLd in table 17 and relate to the period 1939 
to 1950. Supplementary data for 1950 to 1959 are presented in table 18. In 
addition to providing the series for index of money wages, real wages, gen
eral wholesale prices, prices of manufactured articles, industrial profits, and 
labor productivity, 2 series on index of product wages arc also shown. Series 
A relates to the money %vage indc' deflated by the general wholesale price 
index, and Series B consists of the index of money wages as deflated by the 
prices of manufactured articles. 

The main concluiions draan by Palekar are as follows: 
* There is a close association between the money wages and the wholesale 

prices. 
0 There is an even closer relationship between money wages and the cost

of-living series. 
* Wholesale prices are wrighted heavily by the set of agricultural com

modities, and thus a close r.lationship between money wages and whole
sale prices does not necrssarily imply a c!ose relationship between industrial 
prices and money wages. 

* The moement of nnti'y wages and product wages are not closely re
lated to the prices of manufat ticd articles. 

His main conclusion is tlhat the increas4.s in prices of industrial goods are 
not due to increa!es in moruw. a,.t cs and that no type of wage.induced infla
tion exists. tie seems to giv. is sc weight to demand-pull factors and points 
out, "Monetary inflation durisitz the period raised prices and the cost of 
living and this in turn. under the prevalent systern of paying allowance, 
raised money wages." (17: p. 174) 
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Toe 57. ]la am . of wOMP, ksmh mad ixoduc5ity (Owan Iadmb m a pop. sam , 193 IN) 
Iadia: 1939-1950 

Index of 
Index of Index of Index of Cenerai whoe Inde of hnc o Iat of

Year moproduct 	 ,ndex of prc o product Index labor 
wages wholtsale manu- wiua 

Wages, WMU (Scrvi A) prices factured (ScraB) )nft pnA, "tv 

1939 ........ 100 300 100 100 100 100 100 100
1b3940 . .t 106 106 102 I01 "07 138 102
1941 113 100 303 332 121 93 187 93
 
1942 133 92 96 138 
 147 90 222 83
1943 	 172 70 87 197 
 01_ 85 '245 82
1944 	 196 78 95 207 212 92 239 79
1945 .01 
 80 	 209 201 100 234 80
1946 	 218 82 96 228 206 106 220 841947 ........ 	 269 
 91 106 254 229 
 !17 192. 77
1948 ........ 	 322 96 102 315 82 114 
 260 82
1949 ........ 	 352 302 108 326 
 2i 124 182 82
1950 ........ 	 35200 
 303 343 288 122 
 247 79
 

Source: 	 Shrtekat A. Paiclag. Real wages and prous in India. Indian Etoaomic Rriw 3(4):36. Aug. 1957. Productwages Series A cakutad by ddatg money wage index by general %whosalepric index. while in Series B it 6 deated
by pries of manufactured ariicks. 



Though one can agree with this conclusion, 4 major conaidertons need
to be discussed to fully comprehend the impfications of Palekar's study.
They ar. as foUo%,'s: 

(A) Most Indian 	induury uses agricultural comamodities as the principal
raw material. Changes in the prices of these materials almost certainly
affect the prices of the industrial goods for which they are used. 

(B) Monetary policy undoubtedly influences industrial prices, however,
an increased demand for industrial goods is limited by the elastic supply
conditions in an industry. On ihe other hand, a monetary policy that has a
strong influence on fcxd prices increases wvages .rod thus has more effect on
the price of the final good. Hence. the effect of a !i;bral monetary policy is
likely to be moc of a cost-push thar. demand.pull situation ir. the context of 
the indu..trial sector. 

(C) Some noted economists, s,.ch as D. R. Gadgil (4), have pointed outthe possibility that, for the pericd under consideration, an increase in wages
in India was perhaps required to bring wages up to the level of the marginal
pruductivity of labor. Thus, if productivity has been higher than the wages , 
an increase in wages should not be inflationary. 

D) There must be more than one factor that determines the industrial
prices and explains the )ear-to.year variations. It is therefore somewhat in
accurate to try to locate just one factor, such as %aqes or money supply, and
attempt to identify it as the culprit in any inflation of industrial prices.

Therefore let us look more closely at the facton tha, have not been takenaccount of fully in the above analysis. The first factor is, as noted earlier, the
effect of the prices of the industrial raw material crops on the prices of the
industrial goods. The second factor consists of establishing a clear relation-

TaU 1. Estloiata of prim of food, omMy wag,. And perots 
India: 1950-1959 

Prices of Money ags Profuit ProfitYemn food atkles RL/worke Ibefore tax after tax(_mex) (ndex) (idex) (idex)

1950 .......... 

1951 ......... .	 100 100


129
1952 ......... 100 112 099 3 132
 
79


1933 ......... 
 107 1,I11 (00 ;O 98
 
1954 ......... 
 96 1,111 (300) 1251955 .......... 85 	 115
,173 131.17 51i5 ( 100 I50 
19 ......... 99 1,206 1Gip) 165 1581957 .......... 107 1,234 (111) 
 152 116
1958 .......... 
 112 1,295 116) 169 114
159 .......... 
 120 1,333 120  -

SoUrc: 	Cent. Stat. Otn. Statistical Abstract, 1961, pp. 178, 222, 575. Govt. of 
India. New Delhi. 1961. 
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ship between the movement of prices of food grains and wages over the 
period under consideration. Lastly, to bring out the relevance of profits. 
those after, rather titan before. tax should be examin-d to determine an 
indicator of funds available for further capital fotmation. 

The approach used here invol.'es cltimating 4 eIttation, separately and 
then resolving the eflect of the required v'riablhi The cquations are as 
follows: 

Tet p - index of price of trxtilrs. 
P,. - index of price of fibres. 
Py - index of price of food grains. 
W - money wage rate in Rs.. 
V - money profits in Rs.. 
M - money supply in Rs. 

ED - excess of demand o%-r supply. 
I refe-s to te\tilc industry. 

C refers to cotton, and 
F refers to food grains. 

Then. 
P1 - f(PC.., W,., - (1) 
Pe - f(EDc, M) - (2) 
P, - f(ED, M) - (3) 
W - f(V, P,) - (4) 

Equations (2) and (3) have already been estimated. The effect of price 
of raw.material crops can be found from equation (1). The effect of price 
of food grains can be found from equations (4) and (I). The effect of 
money stpply can be estimated from (I), (2), (3). and (4) solved to
gether. 

Case study of textile pricms 
In this part of the chapter. we shall carry out an analvsis for textiles on the 

lines of the methodolozy developed above. The main reason for choosing 
thi. particular industry consists of the consideration that it accounts for 
the largest %%eightin tle price index of industrial commodities. (See table 2 
in Chapter 11). Secrndl%. tethiles use fibres as a major ra%% material. which 
makes it possible to establish a direct rrlationshi ) tx-t%%cn the price of an 
industrial raw material crop and that of an industrial good. "[hirdlv. the 
final product of the iudustr. trxtile clothing. coristitute- a direct consumer 
good that is used by larc" mlasws nf ixeopl. ; -- table 191. 

The basic data on the %ariablcs are preswnted in table 20. The various re
lationships, as discuswd in an earlier section %sereestimated as follows: 

P1, 20.92 - 0.44. P-, - 0 03. iV. 

where R - 0.97. 
W, - 482.5 + 660. PF., - 0.97. N', - (2) 

where R - 0.85 
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- 79.78 + 0.044. EDJ + 2.44. M, - (3) 
where R - 0.90 

PP. - 33.14 + 2.81. ED + 2.06.M, - (4)t 
where R - 0.91 

* Fmca Chapter IV with t-I an t-2 pooled. 
t F Capte I II with t- I and t-2 pooled. 

Imeetamce oftxtlelodusty N 
India: 1958 

r"4. 19. 	 in the IsAmtM sect" 

Value added Weight in 

manufcturer price index 

afL. n. 	 mril. n 

Textile Industry .............. 1,353 1,047 147 
All industrie ................ 4,635 2,516 225 
Next highwt Industry

(sqar industry) ........... 361 124 -


Source: Cent. StAL Organ. Statistiua Abttrct. Go~t. of India, New Delhi. 1961. 

TaL 20. Estigates of wagm pces, and prol for textile Industry 

India: 1951 to 19613 

Yer oodI lsd@X OfLao€oto Inex of I"-.xofIotton ndo oe 
piwmages 

______ 

pfi€e textile 
~prices 

pm 
~ 

u 
~ spl 

y 

rupees b61. R3. 
1951 
1952 

99 
100 

1,044
1,22 

107 
I00 

-
100 

145 
72 

t8 
is 

1953 
1954 

97 
76 

1,116 
1,090 

102 
106 

100 
104 

91 
93 

is 
19 

1955 
1956 
1957 

73 
93 
97 

1.191 
1,244 
1,243 

106 
116 
318 

102 
106 
107 

145 
143 
72 

22 
23 
24 

1958 
1959 

106 
102 

1,305
1,337 

106 
115 

103 
108 

81 
155 

25 
27 

1960 102 1.403 1352 126 271 29 
1961 300 1,492 138 126 310 30 
1962 106 1,574 129 I.6 238 33 
1963 116 - 133 128 - 37 

Sources: (1) 	CenL Stat. Organ. Stistical Abtract, various yean. Gon,' of India, 
New Delhi. 

(2) 	 Mis. of Labor. INdi La,&or Yw Book, various years, Govt. of 
India. New Delhi. 

(3) 	 Resere Bank of India. Mon tly Bullin, various years. Bombay. 
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Fdmates of coeffcients of regrenion 
The effect 3f price of fibres is given directly from the fin esimated equa

tion as 0.44. 
To find the coefficient for the price of food grains on the price of the 

textiles, we have to substitute the value of %%ages (W) from equation (2) in 
equation (I). Thus the coefficient is (0.03) x (6.60) - 002. 

To find out the effect if money supply on the price of textiks, we have to 
make use of all the above equations. The coeffkient is given: 

(0.44) (2.44) + (0.02) (2.06) - 1.1. 

Eimas ot coteificitnis of elasticity: 

i) for price of fibre: 	 44x 130 - 0.5
 
100 x 115
 

2 100
 
ii) forpriceof food grains: - - X - -0.1 

1f0 25 
iii) for money supply: - X - 0.24
 

100 115
 

Thus the results are as follows. 
a) 1% increase in price of fibre increases the price of textiles by 0.5% 
b) 1% increase in price of food grains will increase the prce of textiles by 

0.13% 
c) 1% increase in money supply will increae the price of textiks by 

0.24% 

The bask piemise in I.ewis's theory of development relates to the posi.
bility of holding rec-I wages constant in the industrial sector while the indus
trial output is expanding. "rheavailability of an unlimited la.,or supply in 
the labor market was 	considered a sufficient condition for that situation. 

The real %%ages of industrial labor. defined as money %%aiges deflated bv 
food prices, hae remained more or less consunt in India. We have shown. 
in fact, that prices of food grains are the main determinants of money wages 
(we equation 2). In an earlicr rhapter. ie &aw that the trend in industrial 
prices is some-%hat higher than in food grain prct'3. and. therrfore, the real 
wages (defined ,.io, as money %,agesdeflated by industrial prices) have 
slightly dcreascd Tli implication oi using: this concept of teal waires is 
that the real profits to the incjustr . thirc(ore. hae slom-wiat increased. We 
also sho%%ed that %%hith real profits before taxes ha%e increased a little, the 
gcvernment has x-ern taking amav ;nore of these profits %%ith higher taxes 
(table 18). Thus. the ori-inal !heory of deselopment, shich was seen as 
growing on the industrial surplhses that wsould generate over time, seems to 
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depend upon the final question of how the government invests (or spends)
the additional revenue. 

Now, if real wages have not increased, there must be some other reason 
why real profits do not rise correspondingly in a year when industrial out
put has increased significantly. The main reason is that most of industry is 
dependent on raw material crops, which ,re in short supply. Thus, as shown
in an earlier chapter. the prices of industrial raw material crops are rising
more rapidly than those fr industrial goods. A major deterent to increased 
real profits (before ta\ i thrrefore, is the nsing cost of raw materials. 

These phenomena are also confirmed by our case study of the textile in
dustry in India, for which the main conclusions are: 

a) That expansion of the money supply moves the relative prices of in
dustrial and agricultural goods in favor of agriculture (elasticity for industry 
- 0.24, elasticity for agriculture - 0.5) ; 

b) That food-grain prices have a strong influence on butmoney wages, 
wages in turn have a %teakrole in detennining industrial prices. Thus the
effect of prices of food grains on industrial pric..es is of little significance 
(elasticity - 0.13); 

c) That the industrial raw-material crops are most important in explain.
ing the variation in industrial prices (elasticity - 0.50). 

Chapter VII. 
Conelusions 

The conclusions presented in the previous chapters are summarized hem.
They are grouped by their elevance to the 2 main issues of the study,
namely, the causes of changes in food-grain prices, and an analysis of 
domestic terms of trade. A brief summary of the implications of the empirical
analysis to the theory of development is also presented. 

Causes of changes in food-grain prices 
The first conclusion deals with the fa.'t that agricultural income in India

has not significantly decreased in relation to national income during the
period under stud). The urban income thus continues to remain a small por
tion of total income, and the changes in urban demand continue to carry a 
maller weight in the aggregate real demand for food grains. The chang" in 
total demand, in other words, are largely dependent on the changes of
farmers' income and hence closely related to production -)f food grains. The 
effect of real factors in demand for and supply of food grains is that the" 
cause fluctuations in food grain prices rather than follow any trend type of 
movement. The analysushou-i that the real factor was the major cause of 
changes in prices till about 1958-,59, while alter that period the increases in 
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rwney supply became more important. Only after 1958-59 did the Indian 
economy experience a trend type of increase in food grain prioes. One may 

prices of food grains in Indiaconclude that the inflationary tendencies in 

have been mainly due to increases in monev sup;,.. 

Te second conclusion relates to the possible beha~lor of the farmers in 

It is densed from the interpretation of
the matter of stocking food grains. 

The real
the price equation used in the analysis of the pricrs of food grains 

factor was introduced in the relationship %%ith lags in order to evaluate the 

previous years. The estimated relationship shosed that the co
effect of 

%%as higher than the _.efficient of the
efficient of the second !aceed term 

private stocks
first one. The implication appears to be that t.ie changes in 

have more influence on current p.cc than the current product on. One pos
b- that farners who produce

sible interpretation of this behavior could 
their produce to establish a marin for con

grains stock a large part of 
,ear s rain is alhass an uncertainty It may

nimption next year because next 
be noted that the price equation for industrial raw material crops did not 

show a higher coefficient fer the second laczed temi and that this result is 
not directly consum-ble.consistent with te fact t'-at raw material crops are 

co iclusion re'ates to the efficacy of the governmentThe last important 
Only the direct policies hase been considered;food policy on foo.i prices 

these consist of import policy, credit policy. state tradinc. and di'ect price 

controls. Imports %%er."found to mainly reduce the large up and down move

ment in grain pncts and did not significantly affoct t'ic trend. An increase of 

1 percent in imports was estimated as decreasirc food prices by 0.13 percent. 

The impact of credit controls and state trading %%as found significant only in 

The vlfects of direct t,rice controls were not ascersome specific instances 

tAined, since these controls became cfTectvce only after the period -f study.
 

Change and causes of change in domestic terms of trade 

the terms of trade betseen fcod grains and industrial raw-materialFiSm. 
examined. The regression estimates crops within the agricultural sector are 

showed the coefficient of trend for oilseeds at 3 5 and fibres at 3.6 as against 

a 2.2 coefficient for prices of food grains. A reasonable conclusion, then-fore. 

from the above coefficients is that terms of trade within agriculture roved 

in favor of industrial raw-material crops and against food tzrains. 
found of theTe effect of a 1 percent change in n'^ne. supply has tx-en 

order 0.5 percent for prices of ix)th food and industrial raw-ruaterial crops. 

It is unlikely, therefore, that ironetarv factors cause the movnient of terms 

of trade in favor of industrial raw-riatrial crops We have also seen that, 

by and large, the les el of net inmrts or elxi is for avrc ultural commodities 

has not shown a significant trend for the period underr study. Thu;. again, it 

factors have tx-en important in explaining the rmnoe.is unlikely that trade 
of terms of trade within the agricultural sector. Regarding the realment 

factors, the rate of growth of production for both food and nonfood crops 

has been similar. On the real demand side, however, the income elasticity of 
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demand for food grains is about half of that for industrial raw-material crps. The conclusion appears to be, therefore, that the term of trade havemoved against food grains within the agricultural sector because of the lowincome elasticity of real demand for food grains as compared with industrial 
raw-material crops.

The movement of food grain prices in relation to industrial prices in thecontext of the Indian economy for the period studied, is considered next.The coefficient for metal products wvas 5.9, for intermediate manufactures
about 4.4, and for textiles, 2.8 as compared with an estimated 2.2 for foodgrains. These coefficients indicate that price movements have been slightlyagainst food grains. Also, a nonparametric test between the ratio of theseprices was devised and the results were forthat the period 1952-53 to1962-63 the movement of food-grain prices w" slightly less than that of industry, while for the period 1952-53 to 1964-65, the two were similar. Generally, food-grain and industrial prices have a similar trend, with a slight dis

advantage for food grains
It is not possible to accurately guess the reason for this price behavior,since the factors that explain the variation between food-grain and industrial prices are not strictly comparable. We did determine that money supplyfavorably alects agriculture. in terms of trade. Thus, increased monry suxpplvcould be one forcc to push industrial prices comparatively lowetr tian agri.cultural prices. We also found that in the early stages, major industrial development takes place in those industrie: that use cotton, oilseeds, and otherinternally available agricultural crops as the murin raw material.

Thus textile prices, for example, are linked to the price of cotton -thechief raw material. The force, therefore, that raises the price of industri.,lgoods in comparison to f.'-od grains is the price of industrial, raw-material
crops, since the prices of the latter show a steeper trend than those of food
grains. Since the trend in wagm and prices of food grains are similar, thisfactor is neutral. Thus, money supply can push down the relative price ofindustrial goods, while raw material costs can push it comparably higherthan food-grain prices. We have earlier concluded that the reason for ahigher trend for raw material crops is the high real demand factor. Hence,a reasonable assumption is that the terms of trade betveen food grains andindustry remain somewhat constant, because the real demand factors pushthe relative price of industrial goods up. while the money factors pull itdown, and the net balance effect is a stationary condition in the relativeprices. (Note that we base this conclusion on the fact that supply conditions
in the agricultural and industrial sectors are dissimilar).From these discussions, it follows that between food grains and all othercommodities combined (industrial goods as well as agricultural raw materials) terms of trade have gone against food grains, since the industrialraw-material crops, wvhen added to the industrial group, push the pricesmuch higher. Also, since food and industry have similar trends, although
industrial raw-material crops have a higher one, the terms of trade between 
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agriculture as a whole and industry must have moved in favor of agriculture. 
These 2 results are also confirmed by the non-paiu'etric tests applied on 
these ratios of prices. 

Impicatiom to the theory of development 

Dom-stic terms of trade play a significant role in the theory of develop
merit by p-nviding a measure for shifting income fmm one sector to another. 
The theory suggests using the surplus labor in the more efficient industrial 
sector of the economy, in order to maxinitc both labor use and rate of 
capital formation (11 ), 112). Surplus labor could be used to keep %sages 
constant in industry. %%ith additional gains accruing to the more efficient 
capitalist class. One crucial precondition for such a model of gro%th consists 
of not allowing prices of food tzrains to rise at a faster rate than industrial 
prices, to meet the objective of kcping real labor costs (per labor unit) 
constant. The question thus arises whether the relative price of food grains 
would increase as a conscquen-e of normal development forces u hich might 
be prevalent in the early stagcs of devclopmrnt. 

Briefly, our empirical anal. is sho%%s the following implications in relation 
to that statement. 

1) A constant fand high) proportion of agricultural income ,o national 
income implies a large part of demand for food as being generated %%ithin 
the food-producing stctor, which in turn results in stable food prices (13). 
If, on the other hand. the urban incomes increase their percentage share in 
national income to a significant extent, the real factors are likel% to push the 
food prices up. 

2) With a heavily agriculture.oriented eNonomy and a low proportion of 
money supply to national income, the effect of monetary factors on absolute 
or relative prices is likely to be inignificant If, howevrr, in an agricultural 
economy with a high (or increasing proportion of money suppl. to national 
income, the cfTect on both absolute and relative prices will be appreciable. 
The effect on relative prices %%ouldbe in faxor of food prices, if the increase 
in mo)ney supply is caused by rising developmental expenditures which dis
tributes a higher i'.oportion of the increase in money supply to low.income 
classes. 

3) In line with L ,is's theory, the real cost of labor to industry was not 
found increasing, however, the government sector was taxing away the pos
sibl, "surplus" profits. The main bottleneck to industrialization -as found 
to be an ever increasing cost of industrial raw.mata'rial crops rather than 
rising food prices. 
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