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Food Riots: An Analysis of Price Movements of Essantial

Commodities 1971-73 with Tods for Policy Analysis.

J G KRISHNAYYA

Abstract

Data Analysis techniques must be appropriate to the purpose
of the analysis. Policy analysis, in particular, requires analytic

techniqﬁeézwhich are parsimonious and robust.

Data avallable on the prices of 22 essential commodities in
May 1971 and in December 1973 was subjected to analysis with a view
to extracting information on the geographical pattern of price changes.
The patterh reveals (a) that wheat behaved differently from all other
commodities in'1973,.(b) that a concentration of price pressure deve-
loped on Ahmedabad and Bombay and away from Deihi and Calcutia,
(c) that unexpectedly small price increases took place in two commo-

dities (rice and wheat) in Kanpur.

The tools used were Information Theory - leading to a
measure of "uneveness", and Cluster Analysis, leading to a simple

Guttman scale.



Food Riots: An Analysis of Pricc Movements of Essential

Commodities 1971-73 with Tools for Policy Analysis

J G KRISHNAYYA

Information analysis which are undertaken with a view to evaluating
current or proposed policies require robust and parsimonious techniques.
Robustness protects the analyst from too great dependence upon the accuracy
of every single number he uses. Parsimony censures that the analysis does
not get buried in a welter of detail, but rather stops when tﬁe policy-
relevant issues have been illumined (Ilchman, 1969). To this end it is
necessary that the results of the analysis be presented in a tabular or
graphical form which should cause the reader to feelithe conclusions reached
are "obvious", Indeed the skilled systems analyst will make his thought
processes appea;,“elgngntary". A good example of such an analysis is found

in 4verch et al,-(1970).

We agree with the view that too much‘of the social and economic
research in India has had an academic rather than a policy orientation
(Raj Krishna, 1974). To some extent this may be due to the techniques
currently used in the social sciences. The statisticel methods adoﬁted
by the West prior tQ‘lQGO - regression anaiysis, /NOVA stc - are accepted
and used in India. Theée are generally data-intensive, and their results

tend to be in the form of 'numbers! rather than patterns. Newsr methods,



which have becoms ‘convenient with the caning-of-age of the computer, such as
Gluster analysis, non-metric analysis, smallest space analysis, ste. have

not found a clientele yet in India.
4

However these tools can use non-metric or categorical data; even
ordinal scales. As a result they can be applied to data»which has becn
'scfeenedi ﬁo make it less sensitive to.errors, distortions and mutilation.
Effective policy—oricnted information analysis which is necded toda& in
planning and administration will depend upon wide use of tﬁese techniques.
(Krisbnayya, 1974). The present-ndte illustrates their use in an elementary

way.

Parsimony iﬁ‘ahalyéis and presentétidh is less a matter of ﬁééhnique
than of styie. However, the aim is to present the relevant facts in 2 mini-
mal, logical sequence. In addition,.since the pattern-recognising capability
of the human mind is better developed than its 'reckoning' or -arithmetic
capability;.there are advantages to a pictursz preseptationAof.annlysis results.
These could be ohe, two or higher-dimensional patterns (Lingoes, 1270) but
they provide the reader with a gestalt, an all-in-one éomple?e picturc shorn

of its confusing details,



CMMODITY PRICES

Price information on 22 essentisnl commodities is now available

(The Economic Times, March 28, 1974) for eight major cities and a rural

average, for May 1971 and Deqember 1973. (Table 1, Appendix) We present

below the results of analyses which are focussed on the inter-city variation
of -the price movements. These analyses highlight the distortions in the
distribution and ﬁrice;system of vheat in‘December 1973 as campared with 1971.
The price picture in the nine cities is found to differ in a way that may
also provide some support for the view that sconomic factors explain the
vehemence of, and the popular support for, the anti-government agitations

in shmedabad and Gujarat during the winter of 1973-74.

Price-Disorder

2

.. First aﬁéaﬁalyéis‘was done for each commodity to detcrmine the ..
extent of geographic unevennéss in the countrywide-pr%és picture. The mea-
sure used was rclated to the "cntropy" of the~s§t ofihine numbers represent-
ing prices in the eight cities and fural India. Entropy is used in engi-
neering & physics to measuie the extent of disorder dr fandom fluqtuaﬁihns
iﬁ some process. (Fano, 1961) The maximum entroPy of a set of numbers is
achievedwuhen thqy are all equal. Fbr our measure we use the difference '
between the en£ropy of our sets of nine nﬁnbers'(priCes for a commpdity)“gnd

the entropy of nine equal numbers., This gives a measure of unevenness, ex-

pressed in 'bits! the unit of information, which is independent of the actual
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Ap_e,nguc Table I

HOJ RETAIL PRICES COMPARE IN BIG CITIES*

—— e e bt e 2t et e s i . u-—.'_—— —_— -

. ' : (Rupees pﬁmit) .
Commodity Unit Bombay ~Caleutta  ~ De l h Madras .
' ) ' C- 1971 1973 1971 1973 _ 1971 1973 19”1";1975

- - - - — -

Ride (Med) kg. 1.50 2.80 1.24 2.0 1.87  5.50 1.3¢ 17
Wheat (Med) : ~ "  1.04 2.20 0.85 1.50 1.05 1.50 1.35 5.i5
Pulses- Arhar "  2.08 3.07 1.88 2.49 1.69 2.42 1.95 3.12
Masoor " 1.52 2.49 1.50 .2.33 1.47 2.39 1.44 2.00
Moong " 2,32 3.9 1.88 3.04 1.62 3.21 1.95 3.27
Grem " 1.50 2.62 1.29 2.27 1.16 2.13. 1.26. 2.57
Groundmt = " . 4.66 9.15 4.45 9.00 4.43 9.15 4.44 . 9.00
Cocomit M 7.45.10.36 10.23 11.52° 9006 10.52 7.17 10.15
 Venaspati " 6.3 9.27 5.85 9.13 6.38 9.25 6.48 9.15
Petato " 0,94 1.46 0.77 1.20 0.68 1.05 0.94 1.31
- Onion " 0.1 0.97 0.55 0.98 0.42 0.70 0.45 0.93
- Milk (Buffalo) 1litre 2.45 3.18 2.10 2.36 1.39 3.00 1.72 2.%4
_Meat (goat)  kg. 6.62 8.75 6.74 9.00 5.54 8.00 6.54 8.00
- Fish (big) " 5.48 7.53 8.40 10.95 6.02 6.88 4.09 6.87
Sugar " 2.07 4.25 2,08 4.05 2.1l 4.30 1.84 3.56
Gur " 2.04 3.41 1.42 2,26 1.31 2,14 1.5 2,37
Kerosene O11 ~  litre 0.54 0.61 0.60 0.81 0.59 0.81 0.56 0.81
Charcoal 40 kg. 13.68 16.00 14.74 16.50 17,25 22.63 20.24 20.77
Shirting(fine) metre | 4.50 4.90 3.40 4.00 3.45 5.05 3.70 4.83
Long cloth " 3,90 4.38 2.75 5.90 2.30 3.85 5.39 3.67
Washing sosp ~ cake 0.65 0.70 0.66 0.76 0.68 0.76 0.63 0.9
Toilet soap " 0.74 1.00 0.80 1.00 0.72 1.00 0.74 1,00

— — - —_ . L B e e e e e . e S S e

..ccmt'd'



Table I, Avpendix Contd.

- S s —— S e i o

(Rupees p/unit)
Kanpur
1971 1973 1974

Commodity Unit Ahmedabad
1971 1973

Rice (Med) kg. 1.39 3.00
Wheat (Med) n 1.03 2.10
Pulses - Arhar " 1.91 3.05
Masoor " 1.44 3.00
Moong n 1.47 8.10
Grem " 1.18 2.15

. Geoundnut " 4,45 9.28
Coconut " 8.34 9.00
Vanaspati " 6.40 92.10
Potato " 0.81 1.20
Onion n 0.47 0.84
Milk (Buffulo) litre 1.50 2.90
kMeat (goat) kg. 5.85 7.50
Fish (big) n 3.76 4.54
Sugar n 1.99 4.20
Gur " 177 3.14
Farosene 011 litre 0.55 0.81
Charcoal 40 kg.  15.92 20.00
Shirting(fine) metre  4.80 5.20
“ong eloth " 3,13 5,00
Washing soap cake 0.67 0.75

~ Toilet soap " 0.75 1.00-

1,37
0.96
1.51
1.29
1.84
1.08
4.43
8.34
6.46
0.50
0.29
1.54

5.00"

6.00
2.01
1.22
0.65
15.43
4.25
3.00
0.68
0.7

1.82
1.33
2.25
2.22
3.32
2.19
9.00
.88

9.15

1.19
0.79
2.95
7.00

7.52-

4,25
2,24
0.82

20.12
6.50
3.70
0.93
1.00

Bangalore Hyderabad Rural In

1975 1971 1273 1971 1o
1.32  1.97 1.22 1.89 1.28 2.0
1.25 2.47 1.20 2.00 0.86 1.4
1.78 2.82 1.87 2.67 1.70 2.4¢
1.44 2.10 1.41 2.20 1.42 2.29
1.86 3.38 1.75 3.19 1.80 3.12
1.22 2,32 1.20 2.23 1.30 2.47
4.30 9.00 4.28 9.15 4.77 9.00
7.73 10.14  8.34 10.00 7.65 11.32
6.43 9.15 6.36 9.27 6,15 9.47
0.88 1.26 0.94 1.20 0.68 1.20
0.38 0.98 0.26 0.73 0.44 1.11
1.48 2.50 1.40 2.25 1.17 1.50
6.29 7.50 5.26 7.00 5.11_7.80
2,54 3.25 2.63 3.44 2,55 3.50
1.87 4.25 1.96 3.75 2.02 4.30
1.66 2.02 1.39 2.39 1.10 2.4
0.60 0.81 0.60 0.81 0.72 0.82
9,64 15.84 15.82 15.78 9.54 15:60
4.27 5.25  6.00 6.65 2.02 2.%
5.15 3.90 2.40 3.00 -2.10 2195
0.64 A.,75 0.63 0.8 - <
1.00 1.00 0.72

Q.73

1.00

0.92

Note: The price data presented in this table are based on data collected by the .

National Semple Survey Organization and are based: on 36 quotations in resnect

of each of the commodities in the case of Bombay and Calcutta and 24 quotations
in the case of other centres.

monthg of May while that of 1973 relate to December (collscted by our

correspondent ).

For rural India, th

for the month of October.

* Economic Times, March 28, 1974

The data for 1971 relate to averages for the

e data for 1973 relate to the averages -



-valueS"of the numbers. As a result one.. can dlrect.ly compare the wnevens _

ness in bits of d.ifferent sets of numbcrs.

) . We computcd 2 UNEVENNESs measures for. pricés in 1971 and 22 for
prlces in 1973. We then camputed ‘the, 1975 1971 prlce retios, and compu‘bed
22 unevenness measures for t.hese ratlos. . These arc plotted separately in
F:Lgu:re Ia, b, ca The hlgh-varlabllity cqnmodities are specifically la-

belled. _The r,est fall below 1 on the scale.

A low measure for a ccmmodity in the prj.ce-rat;o unevenness

scele means that the ratios town—wise for that cémmoélty‘ were quite simi-

lar, That is, the prices moved up by simila.r percentages in all the

| places, broadly preserving any relative price dlfferentzals between towns
.wh:xch might have ex:Lsted earlier. On the oth:r hand ‘a high measure ef.
unmrenneas in price ratios would mean that dlfferent cities suffared
markedly different price increases.. On the 71 and 73 price scales, how-
>ever, a high msasure of unevenness in prices-themselves would be assoclated
'wit:n a canmodity for which the market is less than peri'ect a3 with Fish,
due ‘t.o local peculia.rities of dsme.nd a.nd supply, stora.ge d1ff1cu1ties, and .

r
high costs of t’.ra,nﬂport.

‘I.'ney are, in ascending order fran least in‘ber-city var:l.ation in price-
ratio to greater variation: Groundnut, Vansspati, Gram, Sugar, Meat (goat), - -
~arhar (dal), Kerosene, Moong (dal), Toile*b-So'v.p, Coconut, Fish Gur,
Masoor (dal), ‘bar soap. -
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Let us lock first at Figurs lc. Analysis of the unevenness in the price—
rises which werc experienced at tpe 9 locations for the twenty-two commo-
dities shows that prices mcve@ up by Similar'percentages»in most of the
‘loqations for 14 essential commodities. The increases in their prices
ranged from an average of R0% for bar soap to a uniform 100% + for sugar
and grouhdnut. This means that the geographic pattern of prices reméined
similar in 1975 to thosq of 1971 for these cammodities. Many‘of these
cammodities are also those whose actual prices in 71 and 73 exhibitted

less unevenness.

Un the other hand, great unevenness in the geographic pattern of

price rises occurred in wheat, milk, potato, onion, charcoal and rise.
LEVELLING-UP

Let us now look at Figure Ia & Ib. Along with a reduction in
unevenness of prices themselves, between 1971 and 1973 ws might find con-

siderable unevenness in the price ratios for some cammodities. Then we

-

would say that a 'levelling-up! of prices took place, with the initially
cheaper locatioq h#ving a higher price risa and the initially costly town
having a lower priqe—rétio. The overall higher price would pay for a

more effective balancing of supply and demand especially in highfdemand
areas by covering movements from high-supply'areas further away than before.
This can be seen to have happened in the éaSe of potato and onion and milk

prices.‘ In the case of potato prices, the differentials have lessensd



dramatically, with thc highest increases occurring in rural arcas (and
Kanpur). The levelling up of milk price probably reflects the increased

movement of milk products rather than milk itself.

GH ARCOAL

It is disturbing to notice, however, that charcoal prices also
- exhibit this 'levelling up! pattern, with the price in Bangzlors and the
rural areas going up the most. Since charcoal is not an agricultural
commodity, this levelling-up of its price must mean that wood, fram which
charcoal is made, is getting scarce in rural and woode@ areas. Thiﬁ is an
vominogs sign of a situation which will oniy get worse in geometric pro-
gression as time passes, becaussc it is due entirely to population growth

and the consequent deforestation.

RICE & WHEAT

HiéGJénﬁiﬁhéat, on the othsr hand, behaved in a manner opposite
to the other commodities. In both cases, there was a high degrce of uneven-
ness in the price-increases experienced in different towns. However, this
unevenness was nobt due to a levelling-out of prices! In botk cases, the
unevenness was greater in 1973 thah in 1971, Rice prices, for instance,
were 3.7 times as uneven in 1973 as in 1971. Rice was subject to severe

movement control in 1973.

A full measure of the dislocation of the supply snd distribution

system for wheat in the latter part of 1973 can bs seen by assessing the
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difference between the behaviour of wheéf and ricebpficéé. Wheat‘gfices.
were 1.1 times as uneven as rice in 1971, In ﬁecémber 1973,.£hey were
5;4 times gs uneven as rice prices. Thié?imOUnted to a 11.1 times in-
crease in the unevenness of wheat prices themselves over thess 30 months,
Thus far from.a le#elling out of wheat prices,‘the‘disorder_increased. A
The 1971—75’price;increases axpcrienced_iq thqftowgs>for;whegt,were more
than fwice as uneven as the.price increases for milk (the next most vola-

tile item). These appear to warrant a further detalled look.

. Unfortunately we do not have price data onéther grgihs, S0 a com-
- parative analysis cannot be fiade of wheat and coarse grains. Still, the
unique behaviour of wheat prices does suggest that the events of 1972-73,
including the wheat trade take-over, had a powerful establishing effect
on the price pattern of wheat, and one that waslby'gdg iargétnot.ékpérien_

ced by other essential commodities.

Table II ranks the nine locations in QGscenginé order or December
'"1573 price, separately.for'uheat and for rice; Unly Bdmbay and Ahmedabad .'
‘are to be found in .the top half of both lists;_ Kanpur, in (the wheat sur-
plus & late of).U.P., however is at the bottom of both lists. (It is now
~easy to see why wﬁeat and riﬁe might have a high rating on the™unevenness
of price" ﬁeasure for 1973 since respectively they cost 1.58 and 1.64 tiﬁes
as much in Ahmedabad as in Kenpur - cqmpared with.a less than 8% difference

in 1971.)

Ahmedabad and Bambay can be sesn to have suffered the highest
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Table ITa Locations in Descending Urder of WHEAT Prices (Rs/Kg) in
December 1973. (All numbers are rounded off to 2 digits)
May 1971 December 1973 Ratio Location
1.4 5.2 3.8 Madras
1.3 Red 2 Bangalore
1 22 2.1 Bombay
1 2.1 2 Ahmedabad
1.2 2.0 1.7 Hyderabad
1l 1.5 1.4 Delhi
1 1.5 1.4 Delni
1 1.5 1.8 Calcutta
1 1.3 1.4

Kanpur

“ Table ITb : Locations in Descending order of RICE Prices (Rs/Kg) in

December 1973.

(All numbers are rounded off to 2 digits)

Ratio

May 1971 December 1973 Location
1.9 345 1.9 Delhi
1.4 3 2.2 Ahmedabad
1.5 2.8 1.9 Bombay
1.2 2 i.ﬁ Calcutta
1.5 2 1.6 Rural Areas

. 1.3 2 ' 1.5 Bangalore;

1.2 1.9 1.5 Hydsrabad
1.3 1.8 1.3 Madras
1.4 1.3 Kanpur

1.8
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PATTERN OF GUMMODITIES AND LOCATIUNS

Mos‘t: forobc—i‘ ltems eicpei‘ience& brice increases of 30-80%; sugar
doubled in price everyuhere. Others were in between. han attempt to
cla.rify this plctura, to find a pattern, we.sslected ten dry food items
for closer study. A Guttman scale, Table III, was constructed from the
prioe—incraase matrlx, uhere an X represents a price increase of “6ver 75%.
We took it that people would "feel the pinch" and react to the incréase in
price rather than just to high prices as such. The Guttman 'scale', is a
clustering process which generates a heirarchy of towns and cammodities
in twodilmensidn,s.f 1t is one of the 'parsimonious! data analysis tools
mentioned earlier, for it enables quick focussing of attention on these
situations which appear to be "Out-of-Kilter" in the full context. One of
the 'exceptions' in the pe.f.f_em are Potato prices ﬁhere, as mentioned ear-
1iér, a sf'.»ronglemlling»-up -ﬁqok place, at the cost of the rural areas and
Ka'.rﬁpur.r Other exceptions are the Madras and Ba.ngaldi'e wheat squares, and
'hhe Delh:r. rice square, which we can ignore as expla:l.ned earl:u.er. Otherwise
we have a regular pattern - which throws into sharp relief the blank Kanpur
" rice a.nd wheat squares. Bombay had had ::elatively high prlces of lentils
in 1971; this explains why the rate of :anrease was under 75% theré. OUn
the other hand, Kanpur wheat and rice prices were among the lowest in 1971,

We _cé.n see also l:haf. Calcutta and Delhi M"suffered" less’ ia these

 two years, in the sén;é that they experienced price increases’ in very few

ftems. On the other hand, Ahmédabad saw large price increases in almost
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felt rates of price increase fer these twe coreals. Wheat is not the
comon-man's food in Madras and Bangalorc, just as rice is not in Delhi,

so the high prices there do not concern this aralysis.
TABLE - III

Guttman-Scale Showing Food jtems & Regions
with price rise of over 75% in 1971-73

Sugar OUnion Gram Moong Wheat Rice Potato Gur Masoor

Arhar

Lhmedabad b 4 x X X X X . X X
Kanpur x p 4 X X . . X X

B anbay x x - . X X

Bangalore b x b d b'd x

Madras X X b4 '. X

Hyderabad x x x X

Delhi x . X x ) b'd

Rural X x X | x

Calcutta X x X
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all the foods 1istsd; For more dramatiC’eﬁidence;'See'Table Ivg‘wheré

only price increases of ovgr.lQO% betwegnlﬁay»197l<énd Dedémger 1977 are
taken into acéqunt. 6élcutta suffered no price incfeasefOf over 100%,
and Delhi oﬁly ih sugar. Ahmgdgbad had five food items.in which the

priées doubled, including both wheat and rice.

A-more dét;iléd.aﬁalysis, whiéh iﬁciﬁdes;mor; écmmodities eé—

A pecially baJra and other wheat-substitutes, is needed before we can draw |
 any firm conclusions fram the type of analy51s presented here. What we _'
have does however support the viaw_that there were bg51c cconomic, rathér:
than merely political, reasons behind the anti—govérﬁment upsurge in -
Ahmedabad and Gujarat in January and Fébruary‘ of 14974, behind Bombay City
election victory of the CPI candidate, Mrs R Deshpande, and also behind
the relative quietness of Delni, Calcutta and towns like Kanpur during the

fateful winter of 1973-74.
Applications

The political economy of foodrin a developing country of india's
physical size is too serious a matter to be left either enfirely to market
forces or to fixed and frozen positions taken by buresucrats or political
experts. A frequent, pattern-oriented analysis of the type conducted above

can provide a continuous 'moving picture! of the price-stresses experienced
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Table IV: Prices increases over 100% through December 1973

(@)

over May 1971

Sugar Union Gram Wheat Rice Moong Mascor Potato Gur Arhar

Ahmedabad
Kanpur

B ombay
Madras |
Bangalore
Rural
Hyderabad
Delhi
Calcutta

X 0] 0 b'd x X X 0
X x x 0 0 o) 0 X
x X o X

0 X b4 X

x x

x x

0] x

x
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by the public® (wlth very little effort needed for data collectlon) before

: the-populace takes to the strcets.‘ﬁ

Mcnitorlng and pol1cy analyses of other process‘varlables in the
__social: davalopment or econcmic life of the country are also- requlred
which are avallable quickly and which are lesssusceptibls to data errars.
Foreign trade, the Gore Sector and Transportatlon are appropriate fields
"where today the conventlonal statistical or accounting infcrmatlon flows
are so slow as to be of archlval or Judlcial interest only. Much work
repains to be done in linking policy studies and data analysis through

proper selection of the -analytic tools.

*Wo should admit that items for which an open market does not exist, such
as Kerosene and Vanaspati, are troublesame, since there the lack of a
price rise does not signel a surplus of supply.
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