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Marketing Efficiency for Selected Crops
in Semi-Arid Tropical India

V.T. Raju and M, von Oppen¥*

1. INTRODUCTION

An efficient farm marketing system Is an Important means for ralsing
the income levels of farmers and for promoting the economic develnn=-
ment of a country. The farmers allocate their resources according to
their comparative advantage and invest in modern farm inputs to obtain

“enhanced productivity and production. This, in turn, contributes to

increased market surplus of farm products and increased interregional
trade, which increases demand for capacity increases in market facill-
ties. Hence, policies to improve the efficiency of agricul tural market-
ing would have a self~accelerating effect on productivity. However,
before formulating any such policies, it is necessary to find out the
degree to which the existing marketing system can be called "efficient"
and also to identify and quantify the impact of relevant factors that
determine efficiency of marketing system, so that improvements can be
directed towards factors which are crucial in determining efficiency.

The objective of this report is to describe the marketing effici-
ency of ICRISAT crops (sorghum, pearl millet, pigeonpea, chickpea, and
groundnut) in different regions of India. This report forms a part of
a research project conducted at ICRISAT. The other part of the research
project is reported separately (see Raju and von Oppen, 1980).

Generally, market efficiency is measured in two ways: (a) Opera-
tional efficiency and (b) pricing efficiency. Operational efficlency
is measured in terms of marketing costs and marketing margins. These
measures do not provide an absolute measure of overall market efflclency.
Pricing effliciency Is measured In terms of correlation of price movements
of the same product in separate markets. While such correlations glve

* Economist and Principal Economist, respectively at the International
Crops Research institute for the Semi-Arid Tropics (ICRISAT), Hyderabad,
India. The authors are grateful to Drs. J.G. Ryan, H.P. Binswanger,
J.R. Behriman, J.B. Hardaker, and D. Jha for their valuable comments
and suggestions on earlier drafts of this paper and to S. Varma for
editorial assistance,



indications of the degree of integration between markets, they too do
not provide an absolute measure of market efficiency. Generally it Is
accepted that the higher the correlation of prices between pairs of
markets for a particular product, the better integrated the markets

are for that zrop and hence, the more efficiently are they operating In
terms of price.

2, OBJECTIVES

An attempt is made in this study to compare marketing margins and price
corretation as measures of marketing efficiency. More specifically the
objectives are:

(a) to examine some of the studies conducted on marketing
margins and correlation coefficients as measures of
marketing efficiency;

(b) tc calculate marketing costs and marketing margins for
the five important !ndian SAT crops: sorghum, pearl
millet, pigeonpea, chickpea, and groundnut for different
agencies involved;

(c) to calculate correlation coefflcients between markets for
these five crops;

(d) to attempt a comparison between marketing margins and
correlation coefficlents as measures of marketing
efficiency; and

(e) to identify the criteria determining marketing efficiency.

3. PAST STUDIES ON MARKETING EFFICIENCY

3.1 Marketing Margins

Studies in the past on price spreads and marketing margins in India
were concerned primarily with rice and wheat. A few studies were
conducted on pear! millet, chickpea, sorghum, and groundnut. Pigeon-
pea was not covered at all. The results of these studies on net
marketing margins are summarized in Table 1. For comparison, the
resul ts reported were converted inte percentages of consumer price.
Wherever several markets or areas were studied, the results were
averaged over markets or areas. Table 1 snows the large variabillty
of the producers' share in the consumers' rupee as well as of market-
ing margins across crops and areas. Most of the studies measured
only marketing margins and costs; the efficiency of marketing was



Table 1. Summary of studies on price spreads of foodgrains in india.

Producers' . .
Net marketing margins as per-

Crop Year Area sharelén . centsge of consumers! price SEf'
consumers Wholesaler Miller Retailer o-
rupee

Rice 1929-60  Madhya Pradesh - two pairs of 76 3.2 9.2 [18]

markets

Rice 1676-77 Kurukshetra district of 56 22,7 7.0 [ 6]

Haryana - tvo markets

Wheat NR* 3 pairs of markets in Raja- 88 3 5 [10]

sthan

Wheat NR Gurdaspur district, Puniab 83 3.5 6.5 3.3 [15]

Wheat 1563-70 Rajasthan 88 3 3 [20]

Wheat 1971-72 2 markets of Gujarat 78 8.5 7.5 [21]

Wheat 1966-67 L markets of Hissar district 77 15 6 [ 9]

of Haryana

Scrghum 1971-72 2 markets of Gujarat 74 10 9 [21]

Pearl millet 1871-72 2 markets of Gujarat 72 12,5 9 [21]

Pearl millet NR 2 markets of Jaipur district,

Rajasthan (one regulated and
other non-regulated): Reg. 89 5 6 [19]
Non-Reg. 86 6 7 (12}

Chickpea 1366-67 4 markets of Hissar district 81 10.5 4 [ 9]

of Harvyana

Chickpea 1967 Ludkiana of Punjab 86 L 6.5 [ 5]

Groundnut 1964-66 Khannz Market of Ludhiana 65 L.5 12 [ 8]

district, Punjab

* NR = Not reported.



not evaluated. In view of the limited number of markets that were
included in these studies, It would indeed be difficult to draw
conclusions as to overall market efficiercy on the basls of any of
these studies. A comparative evaluation of these results is not
possible because the methodologies applied are not comparable, and
therefore general concluslons can only be drawn subject to careful
qualifications,

3.2 Price torrelations

Correlation analysis is another frequentviy employed approach to
measure marketing cefriciency. Most of the scudies conducted in the
past were on wheist and sorghum. Only one study was found on paddy,
pearl millet, and groundnut. No c<tudy was conducted for the remain-
ing foodgrains.

The past studies (Table 2) indicate that correlation coefficients
of prices in foodgrain markets vary considerably across markets for
all crops. Unlike .he studies of marketing margins, the analyses of
price correlation coefficients provide results which would seem to be
comparable across markets and crops as long as comparable price
series (weekly pricus) for the same years are taken. Unfortunately,
this Is not always the case, and the past studies thus do not provide
a basis for a gereral conclusion elther.

i, PRESENT STUDY OF MARKETING EFFICIENCY

.1 Marketing Margins as a Measure of Mairketing Efficiency

. 1.1, Methodology

Three selected markets of Andhra Pradesh, namely Waranga!, Khammam,

and Tandur were studied in detail and marketing margins were calculat-
ed together with correlation coefficients for comparison, All the
five ICRISAT crops are traded in these markets. In 1974-75, out of
total market arrivals, [CRISAT crops amounted to about 40% in Warangal,
60% in Khammam, and 65% in Tandur [1}.% The data were collected by
survey method through questionnaires from market comnittees, traders,
dhal and oil millers, retailers, and farmers in the year 1975-76

(Table 3).

Price spreads can be calculated on the basis of two methods:
first, by following any specific lot or consignment through the
marketing system and then assessing the costs invoived at each of the
different stages (time lag method [15]); secondly, by comparing prices
at different levels of marketing at the same point in time (concurrent
method |15]) and deriving gross and net margins.

* Numbers In [ | denote references, See pages 39-40 for complete
reference,



Teble z. Summary of :tudies on correlation analysis of foodgrains in India.

. Range of correlzation Ref.
!
Crop Year Area Nature of prices coefficients No.
Paddy 1365-66 - Five markets in Gujarat Weekly wholesale -0.48 to 0.5¢ [21]
1870-71
Wheat 1955-65 Five Punjab markets and " 0.90 to 0.97 [i2]
Delhi market
Wheat 1961 -64 Six markets of Punjab, two Monthly market 0.86 to 0.98 [ 4]
markets of Uttar Pradesh prices
and Delhi market
Wheat 1365-66 - Zight markets in Cujarat Weekly wholesale 0.41 to 0.96 [21]
1570-71
Sorghum 1958-63 Seven markets of Maharashtra " 0.84 to 0.94 [11]
Sorghum 1565-66 - Ten markets of Gujarat " -0.05 to 0.94 [21]
1970-71
Pearl millet 1965-66 - Seven markets of Gujarat i -0.05 to 0.96 [21]
1870-71
Groundnut 1962-63 ¢ Nine markets of Punjab n 0.27 to 0.99 [17]

1967-68




Tabte 3. Humber of market participants covered in the three
sclected markets of Andhra Pradesh, 1975-76,

Participants

Commission

Market agents and/or
agents and/of Millers Retailers Farmers
wholesale
traders
Warangal 16 4 8 20
Khammam 10 5 6 16
Tandur 8 2 4 15
Total: 34 1 18 51

The First mechod (time ltag method) provides a basis for the
measurement of che marketing margin as marketing involves an element
of time. However, because it is very difficult and time-consuming
to pursue a particular lot through various stages of marketing, and
because a single saleable lot at the final stage of marketing Is
divided into a series of purchases ac different times, at different
rates and sometimes of varying qualities, the time lag method Is not
practical.

The second method (concurrent method) commonly used is not
always reliable as it does not take Into account the time lag between
purchase and sale of the produce and therefore it dous not measure
separately the profits carned by traders on account of their arbit-
rage operations over time.

For this study the concurrent method was used. The survey was
conducted in reguloted markets where the marketing clannels for sarghum
and pearl mitlet were lound to run from producer to consumer, through
commission agent, wholesale trader, and retailer. |In cases of pigeon-
pea, chickpea, ond groundnut the marketing channels included the miiler
between wholesaler and retailer.,

The net price received by the Farmer was calculated by deducting
the markceting costs (excluding the transportation cost) from the
original price paid to the farmer by the wholesale trader. Markcting



conts of the farmer included commission fee (charged as percentage of
the value of th~ commodity), weighment, and labor charges (charged per
unit of quantity). The price paid to the farmer is derived from the
annual averaye price of the product calculated from the records of the
market committee. This price is at the same time the purchase price

tor the primary wholesale traders. The sale price of the primary whole-
sale trader is calculated as the simple average of the sales prices
reported on weekly hasis by the selected traders Tor the same year,

The difference between these two prices conctitutes the gross margin

for the wholesale traders,

At the level of wholesale traders, marketing costs were classified
into the following four categories;

(a) Variable costs. These include costs of empty bags, thread, stitch-
ing, and cartage labor (hamali) for heaping, cleaning, and welghing.
The total expenditure on all these items expressed per unit of quantity
is considered as a variable cost and an average is computed for each
commodity for all the traders surveyed in cach market,

(b) Fixed costs. These represent annual and monthly costs incurred by
the trader irrespective of the quantity and commodities traded. The
items included are license fees (market license and other licenses, if
any), telephone bills; electricity bills; rental value of office, godown,
and drying platform; wastage; <poilage; salaries to employees; sta-
tionary; furniture; maintenance; and interest on capital, etc.
Averages of the sums of these fixed costs per quintal of total turnover
are computed for all the traders surveyced In each market.

(c) Market fee. The market fee is Fixed by the government and is charged
on an ad valorem basis on producers' sale price. The fee is converted

into rupees per quintal of the particular commodi ty.

(d) sates tax, Simiiar to market fee, sales tax is also fixed by the
government. It is charged on an ad valorem basis on Lraders' sales
price. This tax is also converted into rupees per quintal of the
particular commodity,

By subtracting the sum of all marketing costs from wholesalers'
gross margin, their net margins were derived. The sale prices of the
retailers were calculated as averages of sale prices on a weekly basis
reported by the surveyed retailers for the year, Retail margin were
derived as the difference between retailers' purchase and selling prices;
the nct margins were computed as for wholesalers after deducting vari-
able and fixed costy from the gross margin,

1. There are no fees or sales taxes for the retailers,



Taking the retailers' sale price as the consumers' purchase price,
the producers' share in a consumer's rupee is calculated., In the case
of pigeonpea, chickpea, and groundnut, that involve processing before
reaching the consumer, millers' costs and margins are accounted for by
following the same procedure; the values of by-products such as hulls
(Chunni) or groundnut cake were not taken into consideration when
calculating millers' net margins.

ho1.2. Results and discussion

The estimates of marketing margins computed for the selected crops in

all three selected markets together are summarized in Table h. The
detaited estimates for the five crops are presented in Appendix Ta-les

I through 5. Table I shows, as expected, that across crops the favumers'
share in the consumers!' rupee decreases wich increase in the amount of
services required for transformation of the raw product into a consumable
comodity. These services imply gross margins for dhal milling in the
case of chickpea (8.2%) and plgeonpea (8.8%), and oil milling in the

case of groundnut (13.4%).

Wholesale traders' gross margins decrease across crops from 8 to 9%
for sorghum and pearl millet, to about 7% for chickpea and pigeonpea, to
less thaa 4% for groundnut. The decrease is explained by the fact that
the customers of the sorghum and pearl millet traders are 'etailers or
even consumers who buy relatively small quantities (minimum one bag) for
which effort traders need to be remunerated with relatively higher margins;
the customers of wholesalers dealing with higher vaiued chickpea, pigeon-
pea and groundnuts are gencrally millers wlho buy in bulk, thus allewing
the wholesalers to operate at lower margins per quintal, Unfortunately,
reliable data on turnover were not available to determine whether indeed
income as the product of net margins multiplied by turnover would yield
similar net returns across traders in the different crops.

In the case of retailers the opposite is true. The retailers’ qross
and net margins in percentage terms are about the same across crops but
in absolute terms these margins increase with the increase in value of
and services required for producing the final commodity.

The estimates of marketing margins in each of the three markets
were computed as averages of the selected crops weighted by their res-
pective prices. These are presented in Table 5, which shows differences
(significant at 5%) between market at all trade fevels, Tandur having
the lowest and Warangal the highest margins; this difference is largely
explained by the fact that marketyard and traders' shops in Tandur are
more compactly located than in the other markets.



Table 4. Average estimates of marketing margins rupees per quintal In
three market¢s® for five selected crops, 1975-76.

CROPS

ltem 5 Pearl Pigeon- Chlck-  Ground-

orghum .

millet pea pea nut
Wholesale Traders' Level:

Gross margins 14,83 b 13.23 17.59 17.71 11.36
(8.77)° (8.03)  (6.87) (7.10) 3.72)
Net margins 7.85 6.47 6.76 6.96 6.04
(h.64)  (3.93) (2.64) (2.79)  (1.99)

Millers! Level:

Gross marglins n.a.c n.a. 22.56 20.43 4o, 82
(8.81) (8.19) (13.35)
Net margins n.a, n.a. 11.54 11.55 16.81

(4.51) (h.63)  (5.50)

Retallers' Level:

Gross marglins 7.08 6,18 12.27 10.92 23.50
(h.19)  (3.75)  (b.79) (4.38)  (7.69)
Net margins 4.85 3.95 7.67 6.61 10.52
(2.87) (2.40)  (3.00) (2.65)  (3.44)
Farmer's Net Price 144.58 J 142 .66 d 200,13 q 196,84 q 226.09 d
(85.49)Y (86.63)° (78.16) (78.92)" (73.97)
Consumers' Price 169.11 164 .67  256.04 249, 41 305.66
(100) (100) (100) (100) (100)
2.62 2.60 3.49 3.51 3.89

aWarangal, Khammam, and Tandur In Andhra Pradesh.
bFlgures In parentheses are percentages of consumer price = 100,
“Not applicabie,.

d | |
Farmer's share In consumer's rupee.
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Table 5. Average estimates of market margins of five crops? In
percent of consumer price in three selected markets in
Andhra Pradesh, 1975-76.

MARKETS

e Warangal Khammam Tandur

Wholesale Traders' Level:

Gross margins 7.04 7.00 6.68

Net margins 3.28 3.18 3.1
Millers' Level:

Gross margins 10.83 10.23 9.30

Net margins 5.27 L.90 4,50
Retailers' Level:

Gross margins 5.24 5.22 4. 4o

Net margins 3.18 2,76 2.64
Farmer's share in con- 79.46 80.39 82.03

sumer's rupee

aSorghum, pear! millet, pigeonpea, chickpea and groundnut,
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4.2 Correlation Coefficients as a Measure of Marketing Efficiency

h,2.1. Methodolagy

For correlation analysis, weekly market prices of 1974-75 for the five
selected crops collected from the price records of 29 markets Included
in the survey were used. For the markets of Warangal and Tandur dally
prices were also available for correlation analysis. This allowed
comparison of correlation coefficients of daily prices with weekly
prices. To comparc the correlation cocfficients in different years,
weekly prices of Warargal and Khamnam markets of Andhra Pradesh for
two calender years (1974 and 1975) were used for correlation analysis.

L. 2.2. Results and discussion

It was found that in three out of four cases, daily prices produced
slightly higher correlations than weekly prices (Table 6). This is
probably due to the fact that simple averaging of six daily prices
intoone weekly price (as is normally done by the market authorities)
does rnot take into account the welghts of daily market arrivals, thus
introducing random variation which is reflected in lower correlations
of weekly prices as compared to daily prices. This is particularly
true for sorghum where, in fact, the quantities as well as qualities
arriving from day to day tend to vary more than for other crops inclu-
ded in this study, such as pearl millet where the averaging of daily
prices into weekly prices increases corrvelation coefficients. Among
ICRtSAT crops pigeonpea showed the hlghest correlation of market prices,
fol lowed by chickpea, pearl millet, sorghum and groundnut. The coef-
ficients of daily prices were all statistically significant at the

1% tevel,

Correlation coefficients between weekly prices of Warangal and
Khammam markets of Andhra Pradesh in 1974 and 197% are given in Table 7.
The correlation coelficients were generally consistent in these two
years. Also, these two morkets were integrated relatively well in case
of yellow sorghum, pigeonpea, and pearl millet compared to white sorghum
and groundnut. It is clear from this table that coefficients are dif-
ferent for different qualities or varities of the same product. For
example, when the weekly prices of white and yellow sorghum were corre-
lated separately the coefficients were higher than for the weekly prices
of sorghum (all varierics) put wogether (Table 6).

For four of the selected crops for which data were available,
Table 8 shows the price correlation coefficients among the selected
three markets as well as between each of these three and all of the 28
other markets surveyed for this purpose. The data in this table
confirms the earlier observation that pigeonpea has the highect price
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Table 6, Correlation coefficients of prices for ICRISAT crops In

the markets of Warangal and Tandur in 1974-75,

Correlation coefficlents based on

Crops Daily price Weekly price
Sorghum 0,62%%% 0.40%*
Pearl mlllat 0,7 1%%% 0.,91%%%
Pigeonpea 0.89%%x% 0.85%%:%
Chickpea 0.86%%x% -
Groundnut 0.60%*%* 0,59

*%% Indicates significance level at 1%.
**% |ndlcates significance level at 5%.
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Table 7. Correlatlion coefficients of weekly prices for ICRISAT
crops In Warangal and Khammam markets in 1974 and

1975,
Crops Correlétion coefficient for
1974 1975
White sorghum 0.40%x 0. 42%%
Yellow sorghum 0.98%*% 0.89%%%
Pearl miltlet 0.86%%% 0,90%*%*
Pigeonpea 0.96%%% 0.89#%%
Groundnut 0.50%%% 0, 45%#*k

*%% |ndicates signiflcance level at 1%,
*% |ndicates significance level at 5%,



Table 8.

each of these and 28 other markets in 1974-75.

Correlation coefficients of weekly market prices of selected crops among three selected markets

and between

Sorghum Pearl Millet Pigeonpea Groundnut Average®

Market

WGL KMM TDR WGL KMM TDR WGL KMM TDR WGL KMM TDR
Warangal (WGL) 1.00 0.30%*% 0.40** 1,00 0.93=%%% 0.91%%% 1,00 0.96%** 0.85%*% 1.00 0.62%%*% 0. 59%%*% 0,47
Khammam (KMM) 1.00 0.88=xx* 1.00 0.80=%%%* 1.00 0.9L%x 1.00 LJ2%%% 0,55
Tandur (TDR) 1.00 1.00 1.00 .00 0.58
Age rageb 0.35%= 0_58;‘:7’:": 0 .38:‘::': 0_56:‘::‘::‘: 0.75%%% 0 ,59%%% .7L;’k:'::': 0.71%%% 0,.79%5% 0,25%% 0, 18 .567':7': *
#*%% |ndicates significance level at 1%
*% Indicates significance level at 5%

8Average across four crops of
bAverage of price correlation

average price correlation coefficients with 28 other markets.

coefficients between selected and 28 other markets.

il
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correlations, fcllowed by peari millet. Sorghum prices are correlated
at considerably lower levels and groundnut prices are significantly
correlated only among the three imarkets, but not between these and

the other 28 markets. The low correlation coefficient for sorghum as
pointed out above my partly be explained by variability in quality of
arrivals., The low correlation coefficient for groundnut prices Is

due to the fact that groundnuts as such are genervally not trade over
longer distances; the oil is traded, but due to restrictions in inter-
regional trade of yroundnuts and oil and differences in time lags and
costs involved in processing the prices of groundnuts can hardly be
expected to show significant price correlation coefficients,

If we compare the three markets on the basis of their average
price correlations across crops with all other 28 markets, we find
that Tandur and Khammam tend to have higher correlations than Warangal
(Table 8).

Weekly market prices of one year (1974-75) of the five ICRISAT
crops of every market surveyed were correlated pair-wise (Appendix
Tables 6 to 10). Unweighted mean correlation coefficients between
pairs of all selected markets for all the five crops are given in
Table 9, Most of the correlation coefficients of prices for [CRISAT
crops in different selected markets in 1974-75 were positive and
significant at the 1% level.

Table 9. Mean correlation coefficients of 54 weekly
market prices of ICRISAT crops, pairs of
29 markets in SAT India, 1974-75.2

Crops Mean correlation coefficient
Sorghum 0.24

Pearl millet 0.37

Pigeonpea 0.62

Chickpea 0.72

Groundnut 0.31

a

All coefficients were significant at 1% level.



Among ICRISAT crops, correlation coefficients were highest for
chickpeas and pigeonpeas, the two crops which have more interstate
trade. Sorghum, pearl millet, and groundnut prices correlated posi-
tively and significantly but considerably below the levels of corre-
lations measured for the other crops. For groundnuts, the local pro-
cessing and limited interregional trade might be responsible for low
market price integration, In the case of sorghum and peari millet,
despite interregional trade, market prices were not well related,
probably due to ditficulties in price reporting, given the variability
in quality of market arrivals, especially of sorghum,

Correlation coefficients of weekly market prices among the maior
markets of each state were summarized for each crop separately (Toilos
10 to 14). Generally, market prices among Lhese seven markets were
significantly positively correlated. In the case of sorghum, the
price correlations were lower for most of the market pairs, except
between Warangal and Shahabad (0.9) and Warangal and Indore (0.7).
For pearl millet, price correlations among markets were appreciably
higher than for sorghum. Especially the markets of Indore, Patan,
and Ba~alkot showed high price correlations with most other markets,
For pigeonpeas, market prices were higher and more consistently
correlated among most markets than was the case for sorghum and
pearl miliet. Among the markets, Indore, Bagalkot, and Shahabad had
the highest correlations with all other markets. In case of chick-
pea, all the six markets trading in this commodity were integrated
well, except for the pair Patan-Bagalkot., For groundnut, all seven
markets showed lower price correlations. The highest price corre-
lation (0.8) was found between Poona and Nadbai, and Patan and
Bagalkot.

The above discussion on correlation analysis indicates that most
of the price correlations between major selected markets for all the
five ICRISAT crops were high, positive, and statistically significant.
Correlation coefficients between smaller markets are often very low and
nons ignificant or sometimes negative. Hence, it is concluded that
most of the selected major markers are integrated well for all the
five crops and were efficient, while smaller markets were not.

4.3 Comparison of Two Measures of Marketing Efficiency

As stated above, both the analysis of marketing margins and price
carrelaticn analysis provide only relative measures of marketing
efficiency. While it is generally agreed that higher correlation
coefficients or lower margins (for given services) indicates better
marketing efficiency it is obvious that this is not always true.
Theoretically, cases can be conceived where prices correlate
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Table 10. Correlation coefficients of weekly wholesale prices of sorghum
in selected markets of difierent states in 1974-75,

Markets

(Figures in .
parentheses Warangal Indore Poona #Nadbai Patan BagalVY .t Shahabad
indicate size

in '000 tonnes)

wdranga] (]]6) 1 LT 3Ek Gk .32 . 35%% NIEEL RS
Andhra Pradesh (38f  (28) (6) (38) (38) '30)
Indore (184) 1 .07 26 38Rk 52wk 65 %%
Madhya Pradesh (26) (10)  (52) (52) (13)
Poona (]36) | - ] 1% L32%% 'Shz‘r;’:;‘: L6275k
Maharashtra (10) (hi1) (471) (13)
Nadbai (14) | 1 -.36 .55 10
Rajasthan (10) (10) (9)
Patan (52) 1 .10 69
Gujarat (52) (13)
Bagalkot (84) 1 .16
Karnataka (13)
Shahabad (33) 1

Uttar Pradesh

9Figures in parentheses are number of non-zero palred obseryations,

AL oot
Wi

Indicates the significance level at 1%
Indicates the significance level at 5%

R
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Table 11. Correlétion coefficlents of weekly wholesale prices of pearl
millet in selected markets of different states in 1974-75.

Markets

(Figures in

parenthzses Warangal Indore Poona Hadhai Patan Bagalkot Shahzbad
Indicate s’ ze

in '000 tonnes)

Warangal (115) 1 L93%& Gl - 39 LR N S L -7
pndhra Pradesh (5P (24)  (6)  (30)  (28) ( 5)
Indore (184) i Ny FELL Y E TN X T Y KT LB5%%
Madhya Pradesh (15) (18) (16) (14) ( 5)
Poona (136) 1 LJ24%% bR B8k .89k
Maharashtra ' (14) (4) (36) (12)
Nadbai (14) i .34 YA -.26
Rajasthan (15) (15) (11)
Patan (52) i L JO%RE® 66%%
Gujarat (47) (12)
Bagalkot (84) 1 ,59%%
Karnataka (12)
Shahabad (33) 1

Uttar Pr .desh

aFigures in parentheses are number of non-zero paired observations.

%%% |ndicates the significance level at 1%

%% |Indicates the significance level at 5%
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Table 12, Corrclation coefficients of weekly wholesale prices of pigeonpea
in selected markets of different states in 1974-75.

Markets
{Figures in

parentheses Poona Nadbai Patan Bagalkot Shuhabad
indicate size

in '000 tonnes)

Wa rangal ( 1 ]6) .96'.':;':;': LT B8xnn 39k . 7 ,92%%k
Andhra Pradesh (31) (17) (31 (41) (32)
Indore (]8[4) .9]‘,';;'4:': .60:’:;‘:* .Slﬁ:f\‘f: .9]*3:7': .9]“«‘
Madhya Pradesh (h2) (18) (38) (52) (43)
Poona (136) 1 .30 JJ2%%E BEiak LB 7k
Maharashtra (9 (30) (h2) (34)
Nadbai (14) 1 Ry [V e L85k
Rajzsthan (16) (42) (17)
Patan (52) 1 Ny iy B _63;'::‘:;’:
Gujarat (18) (35)
Bagalkot (84) 1 .89k
Karnataka (43)
Shahabad (33) I

Uttar Pradesh

aF|gures in parentheses are number of non-zero paired observations,

*%% |ndicates the significance level at 1%
%% |ndicates the significance level at 5%
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Table 13.

in selected markets of different states in '974-75.

Correlatinn coefficients of weekly who.es.ie prices of :hickpea

Markets
(Figures in

parentheses Warangal Indore Poona Nadbai Patan Bagalkot Shahabad
indicate size

in '000 tonnes)

Warangal (116) 1 - - - - - -
Andhra Pradesh

Indore ( 1 81;) 1 . 87:’:‘.‘:"‘ . 91| Kk . 76 P .75 B33 L9 %%
Madhya Pradesh (42)8  (42) (28) (51) (52)
Poona ( 1 36) 1 . 857‘:7‘: . 7Ll akd Gl . 787‘::’::‘:
Maharashtra (33) (26) (41) (b2)
Nadbai (14) ] AT At A L89%H%
Rajasthan (23) (41) (42)
Patan (32) 1 . 1|3='::'r o Jlserck
Gujarat (27) (28)
Bagalkot (8’1) 1 L7 2%k
Karnataka (51)
Shahabad (33) 1

Uttar Pradesh

a.. . . .
Figures in parentheses are number of non-zero paired observations.

5% Indicates the significance level at 1%.

%% |ndicates the significa~ce level at 5%.
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Correlation coefficients of weekly wholesale prices of groundnut

in selected markets of different states in 1974-75.

Markets
(Figures in

parentheses Warangal |ndore Poona Nadbai Patan Bagalkot Shahabad
indicate size

in ‘000 tonnes)

Warangal (]]6) 1 .367':7': L60n 52%k _58 2y - o
Andhra Pradesh (h1)®  (30)  (20) ( 4) (39) (40)
Indore (184) 1 528k% hguk 39 ROV .06
Madhya Pradesh (1) (3h) (11) (50) (48)
Poona (136) ] 79710 .60 1
Miharashtra (25) f11) (39) (37
Nadbai (14) 1 45 RIS -.28
Rajasthan ( 8) (3h) (32)
Patan (52) 1 , 764 60 %%
Gujarat (11) (9)
Bagalkot (84) ] - 17
Karnataka (47)
Shahabad (33) 1

Uttar Pradesh

a,. . \ .
Figures in parentheses are number of non-zero paired observations,

Jo ool
Waive

“ Indicates the significance level at 1%.

**% Indicates the significance level at 5%.
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well because traders collude between the two markets, thus reapling

high . yins. Similarly, it is quite possible and has been polnted

out by .thers |7) that two markets with temporarlly changlng dlrec-
tions of commodlity flows may show low price correlations desplte the
fact that traders may be etficiently operating at minimum margins In
both markets. Finalt,, markel margins may be higher in some markets —
which are well Integrated pricewise — only because the infrastructure
(such as the distance from che marketyard to traders' shops in Khammam)
requires auditional movement and thereby higher cosrs.,

These wcases show that, ideatly, the two measures = marketing
efficiency should Lo eaployed jointly In order to give a complete
picture of the efficiency levels at wnich different markets are
operating. In the case of the tree markets studied the two measur. o
tended to agree: Tundur had significantly lower price margins and on
an average higher price corretation coefficlents, while for VWarangal
the opposite was true, thus imdicating that Tandur was probably a
more efficient market than Khammam and Warangal.

The dota compiled for these analyses allow measurement of the
effect of a hypothetical case where traders double their net marglns
on the coefficients of correlation between producers' prices In two
markets., This provides a test of the sensitivity of the price cor-
relation coefficient to changes in traders' margins, It was arbltra-
rily assumed that in the cases of sorghum, pearl millet, pigeonpea,
and groundnut, traders in the morkets of Tandur and Warangal doubled
their net margins during every second week in alternation (l.e., In
the first week Tandur, in the sccond week Varangal, and so on). The
effect on price correlation of this relatively large overall Increase
In traders® (not millers') net margins by 100% is shown In Table 15.

Table 15, Price correlation between Warangal and Tandur
market: comparison of actual coelflcients and
cocfficients obtained assuming higher marketing
marging .9

Actual Coefficient obtalned
Crops correlation with higher marketing
coefficient marqgins
Sorghum 0.40 0.32
Pearl millet 0.N 0.7
Pigeonpea 0.85 0.54
Groundnut 0.59 0.52

a X o

“Marketing margins assumced to be 100% higher than actually
reported net margins of wholesale and retall traders durlng
every sccond week; alternating between Marangal and Tandur.
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The correlation coefficients drop by a few percentage points in the
case of sorghum and groundnut crops with generally wider fluctuatlons
In price and lover correlation ceefficlients as compared to pearl
millet and pigeonpea, for example. In view of the general variabllity
of price correlation coefficlents across regions for sorghum and
groundnuts the sensltivity of this measure to traders' Increases In
margins appears to be wesk and insignificant. In the case of pearl
millet and pigeonpeas, which arce relatively stable In prices and
generally show higher price correlations, ar Increase In traders!
margins as assumed above does produce signiricantly lower correlation
coefficients.

Experiments such as thesc show the relationshlip between price
corrclation coefflcients and market margins and the sensitivlity of
carrelations to changes in margins, As margins increase, correlation
coefficients decrease; however, this effect Is stronger for some
commodities than for others, Both the aralysis of margins and the
analysls of corretation coelficicnts are relevant approaches and
neither one can substitute for the other.

5. QUANTIFICATION OF MARKETING EFFICICNCY

5.1 Methodalogy

For quantification of wariketing cfficiency correlation coefficlents
are used, Pricing efficiency can be affected by several factors, and
In this study an attempt was made to identify some such factors for
which the following hypotheses were postulated:

cc,. = F(DT,., SM,., SI.,, MA, ., WW.., NC.., TT,., NS.., MU,., PD, .,
i] i i i ij i ij i ] i i) i
DPiJ.)
Wihere
Ccij - correlatlon cocfficient between markets i and j.

DTi' - distance between markets | and j measured In kilometers.
] [t is hypothesized that if the markets 1 and j are far
distant their prices will not be hilghly correlated. Hence
a negative sign is expected.

SHi. - average size of markets 1 and j measured in terms of total
arrivals in thousand tonnes.

Larger marlets are more efficlent in pricing; a positive
sign is expected,

S51,., = average turnover of JCRISAT crops in percent of total
turnover of the markets | and j, measured In terms of
arrivals in tonnes, The hypothesis for this variable Is
that il the share of {CRISAT crops In total size Is more
between markets i and j then these markets are etfficlent
for 1CRISAT crops. A positive slgn is expected for this
variable,
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- age of markets i and j. This is measured In terms of

number of years by deducting the year of regulation from
the year 1975,

it Is hypotheslzed that older markets are more efficlent
than new markets, A positive slgn Is expected for this
variable,

number of wholesale traders In markets i and j.

If all other variables Jdetermining competition (such as
traders turnover, marlet turnover, etc.) are kept con-
stant, then the numbe, of wholesale traders In a parti-
cular market measures the degree (not quality) of market
access lor farmers.? The morce the traders concentrated
In one market ploce, ceteris paribus the fewer are the
market places and the Jonger [s the distance that farmers
have to travel for getting market access. llence, the
market cfficiency Is lower and the sign of this varlable
is expected Lo be negative.

number of commission agents in markets 1 and j.

The hypothesis and sign for this variable Is simllar to
1 -
J

number of telephones to market slze in markets 1 and j.

It is hypothesized that the larger the number of telephon
per market turnhover, the higher Is the market efflciency
and a posltive sign is expected for this varlable.

number of telephones per trader in markets | and j.

The hypothesis and sign expected for this varlable are
similar to'ﬂﬁj.

number of market secretaries changed from 19¢7 to 1975 In
markets 1 and J.

It is hypothesized that the ltarger the number of markets

secretaries changed, the higher is the market efflclency.
If a market secrctary stays in a market for many years he
is likely to be biased and tolerant towards collusion of

traders resulting in inefficiency. A positive coefficlen
is expected for this variable.

2.

Note that there were only two markets in our sample with less tha
20 traders; 23 markets had more than 50 traders,



HU., = utilizatlon of markctyards in markets i and j.

i
This is

measured in terms of warket arrivals per unit

size of the marketyard.

It ts hypothesized that prope: utilization of the market=~
yard results in market efficicnecy and hence a positive
siqgn is expected for this variable, up to a maxlmum

i

Leyond which congestion leads to

nefficiencies and a

negative sign for the squared term is expected.

ST, = average turnover of the traders in markets 1 and j.

This is obtalned by dividing market total turnover in
thousand tonnes by number of wholesale traders in the

market.

It is hypothesized that markets will be efficient If
thelr turnover s chared by pany small traders rather
than few large traders sharing more. A negative sign
is expected for this variable,

PO, . = population density in the district where 1 and j markets

arce located.

1t is hypothesized that markets are more efficient where
more people exist, Hence a positive sign is expecled
for this variable.

OP.. = density of crop production in the districts whare 1 and

j markets are located.

lc is hypothesized Lhat more production of a particular
crop is a sign of special ization which implies more
market participation by farmers and better market ef fi-

clency.

A positive sign is ersected for this variable,

Regressions wvere fitted for each crop and for <11 crops together
with corcelation coefficients as derendent variables and the above
factors affectlng pricing ¢ “iciency as independent variables. In addi-
tlon, state Jurmies were also inciuded 1or cach crop regression,  For
the all-crops cqgresston, in additien to state dummies, crop dummies

were a!so Included,

As the dependent vaviable (i.e., correlation co-

efflclentywas alwavs betwezn a pair of markets, independent variables
were derlved accordingly and the average value of pairs of markets was

Included in the rec
an absolute value,

~esslon except for thie distance variable which was
The original data uced for calculating the independent

variables are given in Table 16,

5.2, Results nndeiucnssigi

Regression resul ts are summarlzed in Table 17, This table shows that
most of the variables have the expected signs and tine coeffliclents are
statistically signitizant., Hyst of the hypotheses proposed can be
accepted.  In two cases the nroposed hypotheses cannot be accepted as



Tzbie 16. Original data used to deveion some of the independent varigbles, 1974~75,

Year Total Marnet turnover of ICRiSET No. of Size of Total Totel Tote! Production cof ICRISAT crops
of mariey croos (050 tomnes) market- humar geo- crocoad (090 tonrnec) in the district
Name of the regu- turr- Commi~- Wngle- Tele- Marke: vyards popula graphi- sre: where the mzrret is located
marThet tation over  Sgr- Miller Pigzon Chick Orou-d csion sale phones Secre- (ha) -tion_ cal {000 raj
(1002 chem -oce -p€a  ~nut acents traders taries? {000)° zrea b Sor- Millet Picesn Chick Grounce
tonnes ) (G2 ha) ghum -ce:  -pea  -nut
Warangal 1833 HRES £.0C 0.1 .80 0.50 32.0% izC 332 502 8 .75 1 i,284 5245 101.0 10,0 z.0 ¢.S 4t.0
Knaz-mam 1§37 i3 L.0o 2.0 .00 2.0 £.0C 130 133 285 & L.50 1,581 Lic 125.0 2.0 2.0 0.2 2%5.0
Tange- 1653 21 1.0C C.z 8.0, w.70 .00 g3 g5 13C i0 2.0 2,7 776 374 £7.0 4.0 c.c 3.0 6.2
Incore 1623 125 5.030 C.i 13.02 17.03 &L.CD 120 S04 580 e 20,03 1,025 3E3 277 36.0 0.2 11.0 2€.0 z.0
Ujjzin 1530 £z z7.00 0.5 C.c2 9.00 .00 23 171 210 i 102.42 Te2 512 Lzg 102.C c.C 1G.0 33.0 3.0
Khendwa 1554 34 C.E3 - 3.00 0 0.42 L.Go 77 135 230 2 .25 g3 1,071 L5g £5.0 2.0 i5.0 4.6 17.0
N. Gun, 18650 7 J3.04 - 2.02 0.82 - - 14 - i 1.50 513 558 R 5.2 0.0 10.0 z6.0 1.0
Poona 13z¢ T35 L. o2 210 0.20 5.6¢ 9.0x3 155 443 652 1 45.02 3,17z 1,554 1,001 6.0 €.0 .2 0.4 2.0
tatur 931 24 .08 2.u 7.02 1.0C 7.C% 127 322 404 2 Z5.00 1,853 1,612 1,103 12.35 1.0 2.0 2.0 3.0
Malxarur 1817 58 3.02 0.4 2.0 2.23 L.00 2= 47 70 z 2,00 1,288 374 73 12.6 G.2 1.0 0.1 1.0
Malegaun 182¢ 24 C.C3 2.0 .0z 0.3 2.00 15 ct 109 1 10.00 2,327 1,558 : (BN B IR ) c.3 0.6 3.0
Jerndiacha is30 20 C.32 2.0 0.3 €.03 4.00 32 76 50 > 10.0 1,6¢1 1,314 c.C 7.C C.4 0.3 €.0
Ganganagar 1654 7s - - - 5.00 - 152 253 LEC € 30.00 1,354 2,063 ] 2.0 L0 0.0 252.0 0.1
Nzcbai 1525 P4 .02 0.2 5.80 €.00 4,80 2 5¢ ic2 & 3.00 1,43z 823 : T N 2.0 115,06 22.0
Eindone 1045 14 C.02 o.4 Q2 7.00 3.03 ss 18 as £ 2.50 1,1¢; i,058 szt .0 750 o7 €20 7.0
Becun 1870 & C.0e - - 0.0:% 2.02 37 t0 26 5 1.25 c45 1,065 58k 2%.0 .0 c.L 12.8 27.C
Fatan 1851 sz 2.03 1.03 . 0.4 G.01 176 337 300 € 15.08 2,052 G2i 774 4.5 20.0 0.2 .0 1.0
Santranpur 1852 T c.0:s G.C3 1.00 0.06 Q.04 ] g1 o 1 1.60 1,846 £8s5 gz’ 0.7 3.0 0.5 2.0 Lo
Basisagar 1354 o} - - - 1.00 C.06 9 20 ic - 1.20 342 670 512 2.0 S.0 - 0.0 15.0
Erzalhos 1546 G4 g.o¢ .00 2.00 0.3 1z2.99 108 161 60 9 2.00 1,983 1,712 1,367 7205.0 41.0 15.8 6.0 42.0
zadac 1uh3 45 j.o0 - D.60 C.E0 24,30 103 253 150 4 3.25 2,342 1,378 1,140 198.0 0.5 0.0 Lo ge5.0
Chitradurga 1953 8 £.00 C.335 1.00 1.00 1.00 77 8% 15 4 7.60 1,297 1,078 SE3 1kE.0 13.0 11.0 3.0 43.0
Sha=abz-' 1872 33 0.0% 1.00 31.00 5.00 104.00 22 82 is 4 2.0 1,850 ek 501 18.0 5.0 10.0 3.0 34.¢
Ujnani 18¢7 30 0.03 2.00 18.00 16.00 127.00 13 55 25 5 6.00 1,648 525 483 €.0 3%.0 153.0 256.0 38.0
Jafargun; 16732 2 7.0C 4,00 26.00 29.00 1.00 5 z2 - 4 4,50 1,643 Lig in B.0 2.0 18.0 28.0 C.0
Orai 1927 16 2.00 - 6.00 z5.00 - 102 82 5 5 23.00 8,138 455 371 26.0 10.0 14.0 80.0 0.0
Bendki 1852 13 1.02 4 .00 5.00 37.00 - 10 53 20 7 5.00 1,273 432 34 36.0 7.0 28.0 58.0 0.1
Jarar 1842 c C.u2 2.00 20.00 0.70 - 2 32 16 2 2.00 Z,30% L85 14 3.0 AL4o.0 26.90 83.0 0.3
Panwari 197! ¢ 0.20 - 0.52 0.30 - - 5 - 4 1.00 SE8 729 4s7 55,0 2.0 L0 86.0 0.2
a

No. of Secretariesn changed frow 1955 to 1975.

bOf the district where market is located.

9z
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Table 17. Summary of regression results,?

Variables with positive Expected Varlables with Expected
slgns signs negative slgns slgns
Markeu slze*x##* Yes Distancew®*#* Yes
Age of market##:* Yes Share of 'ZRISAT No
crops##
No. of commission agents Ho Ho. of wiholesale Yes
traders#s
No. of telephones per Yes No. of telephones HNo
turnove rasx per trader#-'s
Change of market Yes Average turnover Yes
secretarics®u® by traders#*
(traders' size)
Utitization of marketyard®#** Yes
Density of population Yes
Density of crop production®#* Yes

Aor complete regression results see Table 20,

Iy VR Y
«“an

Significant at 1% level.
Slgnificant at 5% level.

w
o e
Re
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the variables have unexpected significantly negative signs. These are:
(i) share of ICRISAT crops to tota! market turnover, and (I1) telephones
per trader. Two varlables were insignificant, T.e., number of
commissicn agents with an unexpected positive slgn, and denslty of
population with an expected positive sign,

The negative sign tor share of ICRISAT crops suggests that markets
are inefficient if they are dominated by ICRISAT crops (or for that
matter a group of crops). Thus markets may tend to be more efficlent
when larger variety of other crops arvive in. The negative effec: of
number of telephones per trader on pricing efficiency seems to Imply
that a few traders monopolize the telephones, and market efficiency
Is negatively affected.

The significance levels as computed for standard regression pro-
blems should probably be usced only as an indicator of relatlive signl-
flcance among variables, because of the nature of the data of thls
project. Except for distances between markets which represent actual
observations, all independent variables defining market characteristlcs
were generated by pairing markets, thus creating n(n-1)/2 data polnts
from 'n' actual observationc. It is not clear to which extent such
data manipulation reduced the statistical significance of the results,

In other words, the appropriate number of degrees of freedom
for this problem is unknown. On the one hand, the degrees of freedom
derived from the generated data points appear to exceed what
intuitively would seem appropriate; on the other hand taking just
the actual n observations as the basis for computing the degrees of
freedom would be too restrictive. In the absence of any known rule
to determine the appropriate number of degrees of freedom for this
case, It was decided to compute t-values of the estimation results
by dividing the degrees of freedom into one half of the Inftlal number,
This decision can be interpreted as implylng that each of the generat-
ed data points, which by definition reflects information from a pair
of observations, contributes only half a degree of freedom (Table 18).

Even with this reduced number of degrees of freedom, only two
more variables fall below the significance level of 5% (i.c., share
of ICRISAT crops and average turnover by traders), while anong the
remaining, four variables maintain their siagnificance level of 1%
(i.e., age of market, market size, density of crop production, number
of telephones per trader).

An alternative analysis was attempted by grouping markets by
clustering the correlation coefficients (dependent variable). For
this, correlation coefficiunts were arranged In descending order
along with corresponding independent variables and made Into three
groups, the first group with correlation coefficients 0.5 and above,
the second group with correlation coefficients up to 0.4 and the



Table 18, Calculated 't' values of the var{ables
and reduced degrees of freedom,

wi

th inttial

Degree of froedom

Variables \\\\\

520P

Age of marlket 5. 60%4n
Market slze 5,068
Density of crop production I, o
No. of telephenes per trader SRR
No. of telephones per turnaver 3. 56
No. of wholzsale traders I PEREY
Utilization of marketyard 2,988k
Changz of market secretaries 2, 82%0%%
DIstance -2, 76%k%

Share of ICRISAT crops =2, Lg%k
Average turnover by Lraders ~2,26%%
Density of populatlion 0.18

No. of commission agents 0.10

3. 95w
3. 58%%k
3,00%%%
~2,G06%%%
2,52%%
-2. 713k
2., 16%%
2,00%%
=1.,96%%
~1.76%
~1.60
0.21

0.07

alnltla] number.

b . .
One-half of Initial number,
wkk Significant at 1%,
s% Significant at h¥.
* Significant at 10%.
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third group with all negative ceafficients. Regressions were run
separately for each group and the results are glven in Table 19.
Group !, that is, correlation coefficients {(dependent variable) from
0.5 and above, had 2 butter fit than groun Hi {correlation coeffl-
cients up to 0.4) and greup 111 (negative coefficients).  Thus the
variables explained bhetter for markets vhizse correlation coefficients
vere higher compared to those with lewer ceoefficients. A homogenelty
test was conducted for these groups by computing the F-statlstic

from the mean squared errors of the separate groups and the three
groups combined. The signivicance of tle F-value indicated that these
three groups uvere statlstically different and thus should be con-
sidered as independent of each other. However, because of the in-
significance of most parameters nothing meaningful could be concluded
from this analysis.

An attempt was also made to run regressions on Indlvidual markets.
This allowed a comparison among different markets, that is, large and
small, primary and secondary, and alsc with the original regression
consisting of all markets and with gencratlion of data. Regressions
were carried out for ten different markets of different states: Indore,
Poona (mostly sccondary in nature) Marangal, Bagalkot, Ujjain, Patan
(primary and large) khammam, Chitradurga, Tandur, and Hindone (primary
and comparatively small markets). Each ol these markets was analyzed
separately and correlations between that market with others formed the
dependent variable and all the corresponding independent varlables were
regressed. In this way the duplication of data was also avolded.

The ve.o.ts of individual regressions for each market along with
regressions For all markets are given in Table 20. The results confirm.
the earlier observation that factors like distance, market slze, market
age, number of sccretaries changed, and production density are most
retiable in explainin. price correlations; they remain stable over the
markets and all marke.s together. \hereas other characters llke share
of [CRISAT crops, wholesale traders, commission agents, telephones per
turnover, telephones per trader, size ol trader, marketyard use and
population density are not so stable over the markets and all the markets
combined.

In order to examine the impact of some of the variables when they
are squared, a separate regression was carried out by Introducing qua-
dratic terms lor some variables tike telephenes per turnover, telephones
per trader, marketyard use, size of the trader, etc. The results are
glven In Table 21. Some variables lilke traders and turnover were in-
cluded In the regression in more than cace one way or the other while
transforming the variables. This may lead to nonlinear dependence
between these variables, which is not desirable. In order to examine
that, separate regressions were run excluding these variables.
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Table 19. Grouped reqression results,
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Q

Variables

Currelation coefficient (dependent varlable)

0.5 and above

Lo to 0.4

Megative

Intercept

Distance

Market clze

Share of ICRISAT crops
Harket age

Ho. of wholesale traders
No. of commission agents
Tel/turnover

Tel/traders

No. of secretaries changed
Marketyard use

Size of the rrade
Pupulation denslty
Denslty of production

State dumnjes

Andhra Pradesh
Hadhya Praidesh
Maharashtra
Rajasthan
Gujarat
Karnataoka

Uttar Pradesh

Crop dunvnies
Sorghum

Pearl millet
Pigeonpea
Chickpea

Groundnut
RZ
i

65
-.G0007
(-2.39)

o008
(1.70)
-.17
(=.71)

L00h
(1.48)

. 00002
(0.03)
-.001
(-.82)

LOh
(1.10)

-, 23
(-1.11)
,008
(0.4%)
-.003
(-.05)
.38
(1.11)
=-,G001
{-.36)

L3k
(0.59)

-, 00660
(-1.49)
-.60607
(~1.49)
-, 00009
(-2.21)
-.0001

(-1.03)

-. 00008
(-1.43)

-.00008
(-2.11)

-.02
(-.79)

.07
(3.92)

16
(10.29)

7
(11.09)

.36
.33

.36
-.C0008
(-3.01)
-.001
(-.19)
~,29
(-1.c%)
-.002
(-.c7)

.001
(1.56)
-.002
(-1.35)
-.00h
(-.15)
_.09
(-.57)

.02
(1.10)
-.009
(-2.02)

55
(1.16)
-. 0004
(~1.27)

1.33
(2.03)

~. 0000008
(-.02)
-.0000009
(-.19)
-, 0000604
(-.009)
-.00009
(-.92)
.60002
(0.36)
-,00002
(-.35)

-.05
(-1r.71)
-.02
(-.81)
.02
(0.69)
-.15

(-3.35)

L
.05

-.02
-, 00005
(-.%06)
-0l
(=1.0)
1.08
(1.¢4)
-.004
(-.43)

.002
(0.60)

-.008
(-1.20)
-.005
(-.80)
-.19
(-.48)
.13
(1.39)
-,002
(-.16)
=.35
(-.47)
L0003
(0.31)

=547
(-2.11)

L0001k
(1.15)

,0002
(1.46)

.0001
(1.37)
-,00601
(-.46)

.00002
(1.37)

-.00003
(1.82)

- -

-.003
(-.05)
-. 04

(-.63)

-, 13
(-1.78)

.26
(3.25)

.27
16

“Figurqs in parentlieses are ‘t' values,
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results of ali markets together along with some individual selected markets.@

All Rearessicn for individual marhets
mErkets Indore Poone raranozl Bagslkaot Uijsin Fatan Khammnan Chitradurce Tandur Hindone
{Linear) {(FP3 (M) {ep) (&7) o) (GJ} (AR) (KT) {A®) RN}
0585 -81.83 .70 15. 31 2.13 -2, -7.30 1.25 S ~.Iz =1.318
-.0007 -.0001 ~-.0508 0002 RahishE .00003 ~-.031 ~.00 ~. 03903 020503 -.0072
{-2.7€5) (-0.62) ({-2.72) (0.t2) {0.57} {0.33)  (p.80) (-1.85) (-0.11) (.¢3) (-1.19)
Market cize .00¢4 .C2 .02 14 3 .02 (oX) ] .07 Nl -.005
{.0%) (c.4g) (6.59%) (¢.50) {1.27) {¢.59) (0.84) (1.889) (2.18) (3.05; (-.74)
Shere of ICRISAT -.1156 -.55 -.80 -. 1 -.6% -.33 .18 c3 .02 ~-.17 ~.07
crops {-2.48) {-.BL) (-1.67) {-.15) (-1.78) (-1.13) (C.E4) (1.72) (0.06) (-.36 (-.33}
Market zge 0103 .02 -.008 L -.007 01 ~-.00 .02 a3 0z .0z
{5.58) (z.01) (-.82) (1.45) (-.70) (1.3%) {-.10) (1.58) (1.562) (2.384) (1.17)
Wholesalz traders -.8319 27 -.002 -.05 -.02 -. 003 .07 -.01 -.01 -.004 GoS
(-3.¢3) (3.50) (-.18) (-.79) {-1.72) (0.23) (1.%0) (-1.02) (-2.16) (-.54) (.84)
Comniscion aoents L0001 -.22 -.000L L) .02 ~-.02 -.01 -.004 ~-.005 -.00%6 -.0005 -
(0.10) {-%.53) (-.03 {0.77) {1.97) (-.E3) (-1.38) (-.37) {-.47) (-.28) (-.06) ro
Tel/turnovar .1028 23.77 .82 -3.18 -2.50 1.14 Lalb 23 -.0% z2 23
(3.5%) (4.55) {z.22) -.59) {-2.23) (0.7 (1.0) (o.44) (c.03) (1.22 {i.19)
(Tot/turnover)? -- ~- -- - - -- -- - - - -
Tel/trzdars -.62%5 -50.48 4,75 18,28 12.58 -4,57 -2.5%3 ~-1.87 -.38 5 -1.88
(~4.19) (<4.33) (-2.71) (0.63) (2.23) {-.7%) (-.5% (-.53) (-.14) (.25) (-1.35)
(Tel/traders)? -- - -- -- -- -~ -- -- -- -- -~
Secretaries L0355 09 .04 10 -.02 -.005 0 .11 14 el .02
(2.82) (1.47) (1.01) (1.12) (-.29) f-.13 1.31) {1.32) (1.23) (0.€3) (0.22)
Mzrketyard use .032L -.30 .03 .04 .03 -, 001 .12 -.002 .01 .C3 - .03
{2.98) (-3.€2) (0.67) (c.95) (2.47} {-.14) (0.57) (-.03) (0.08) (1.23) (0.51)
Marketyara usel -- -- - -~ -~ - - -- -- -—- -
Trader size -.7k72 235.53 .68 -77.23 -10.7% 5.1 27.22 -5.51 -6.83 -.58 4.00
(-2.26) (4.32) (0.06) (-.72) (-3.73)  (0.33) (1.354) (-.43 (-2.24) (-.11) {0.353)
Trader sizel -~ - - - -- -- -- -~ -- - -
Population density .0005 ~-.0009 .0000007 -.002 -.0008 .007 -.00 -~ 07 .0003505 -0 -.001
{0.18) {(-.85) (c.0008) (-1.27) (-.90) (0.33) {-1.56)  {-i.12} (c.co5) (-1.67) (-.75)




Table 20. Contd.

<
Types All Recressicn for individuzl markers
markets Indore Poona Wzranaal Bsgeihot Ujjain Peten Khemmam Chitradurca Tendur Hincone
Varizbles (Linear) {nP) {(HE) (&7} {(K7) (=) {GJ) (AP) (KT) (AP) {RN)
rroduction density 1.5345 2.23 2.51 .78 3.26 2.34% .22 1,32 1.92 3.62 -1.2%
(4.24) (2.29) {2.0¢%) (0.3€) {1.28) {i.L%) (0.13) (c.80) (c.25) (3.18) -.5%)
Stste dummies
Arncnre Pradech -.0055% -.0021Y -.00003 -.009¢ -. 0002 -.00004 ~.00004 ~.0005 -.0002 =-.000% -.0002
{-5.%0) {~.822) (-.22) (-.8%) (-1.12)  {-.19) {-.21) (-1.23) (-1.01) (-2.57) (-.75)
Madhya Pradesh -.C021 -.0001 Looo -. 0004 -.0002 -.00002 -.00005 ~.0004 -.0002 -.000% =-.0001
{-2.43) (=81 (©.2-; {-.68) (-1.20)  (-.11) (-.28) {-1.00) (-1.00) {-2.52) (-.328)
Maharashira ~. 0003 f.ODOS -.00Mm -.002% 52301 -.0003% -.0001 -.0003 -.0001 ~.0605 -. 0001
{-.3%) (-2.78) {-.91) {-.72) (.09) {-.27%) (-.553) (-.71) {-.4&) (-2.6€) {-.59)
Rajasthan -.0042 -.0002 -.03009 -, 001 -.0003 -.00038 -.0002 -.0001 -.Co0% -.0007 -.00005%
(-3.43) (=1.17) (-.63) (-1.82) (=1.53)  (-.3%) (-.29) (-.24) {-.57) (-3.47) {-.13)
Cuieret ~.0023 =.0025 ~-,0001 -.0032 L0003 02032 .001 -.0001 00505 -.00az -.0005
(-2.08) {-2,32) (-1.c0) (-.87) {1.28) (-.03) (1.¢7) (-.323) (0.22) (-z.12) (-1.63
Kzrnziaska -.0031 -.0002 -.Q002 ~.00C2 0052 -. 000507 ~.0c0ol -.0004 -. 0001 -.0003 -.0002
(-3.32) {=1.70) (-1.32) (-.43) {6.77) (-.t5) {-.7%) (-1.22) (-.39) (-.207) (=.73)
Uttar Pradesh -- -- -- -- -- - -- -- - -- -
Crcp cdummies
Sorghum ~-.1488 -.28 -.34 -.03 -. kg -.18 -.G6 .68 .23 -.G8 -.25
(-3.30) (-1.5%) (-3.50) (-.11) (-1.98)  (-.99) (-.5%) (2.78) (0.87) (-4.72 (~1.€2)
Fear]l miliet .01k;