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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 raising 
the income levels of farmers and for promoting the economic devel;;
ment of a country. The farmers allocate their resources accordiny to 
their comparative advantage and invest in modern farm inputs to obtain 

'enhanced prodtuctivi ty 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 facili
ties. Hence, policies to improve the efficiency of agricultural 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 towairds 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 efficiency
is measured in terms of marketing costs and marketing margins. These 
measures do not provide an absolute measure of overall market efficiency. 
Pricing efficiency Is measured In terms of correlation of price movements
 
of the same product in separate markets. While such correlations give 

* 	 Economist and Principal Economist, respectively at the International 
Crops Research Institute for the Semi-Arld Tropics (ICRISAT), Hyderabad, 
India. The authors are grateful to Drs. J.G. Ryan, H.P. Binswanger,
 
J.R. Behrman, J.B. Hardaker, and D. Jha for their valuable conents 
and suggestions on earlier drafts of' this paper and to S. Varma for 
editorial assistance. 
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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 c'rop 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 
correiation 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 Indian SAT crops: sorghum, pearl 
millet, pigeonpea, chickpea, and groundnut for different 
agencies involved;
 

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

(d) to attempt a comparison between marketing margins and 
correlation coefficients 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 nast on price spreads and marketing margins in India 
were concerned primarily with ricu and wheat. A few studies were 
conducted on pearl mil let, 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 
results reported were converted intc' percentages of consumer price. 
Wherever several markets or areas were studied, the results were 
averaged over markets or areas. Table I sliows the large variability 
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.
 

Crop Year Area 
Producers' 
share inconsumers' Net marketing margins as per-centaae of consumers' price 

Ref. 
No. 

rupee Wholesaler Miller Retailer 

Rice 1959-60 Madhya Pradesh-two pairs of 76 3.2 9.2 [18] 
markets 

Rice 1976-77 Kurukshetra district of 

Haryana - tvo markets 

56 22.7 7.0 [ 6] 

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

Wheat 

Wheat 

Wheat 

Wheat 

NR 

1969-70 

1971-72 

1966-67 

Gurdaspur district, Punjab 

Rajasthan 

2 markets of Gujarat 

4 markets of Hissar district 

83 

88 

78 

77 

3.5 

3 

8.5 

15 

6.5 3.3 

3 

7.5 

6 

[1] 

[20] 

[21] 

[ 9] 

Sorghum 

Pearl millet 

1971-72 

1971-72 

of Haryana 
2 markets of Gujarat 

2 markets of Gujarat 

74 

72 

10 

12.5 

9 

9 

[21] 

[21] 
Pearl millet NR 2 markets of Jaipur district, 

Rajasthan (one regulated and 
other non-regulated): Reg. 89 5 6 [19] 

Chickpea 1966-67 
Non-Reg. 

4 markets of Hissar district 
86 
81 

6 
10.5 

7 
4 

[19] 
[ 9] 

Chickpea 

Groundnut 

1967 

1964-66 

of Haryana 
Ludhiana of Punjab 

Khanna Market of Ludhiana 

86 

65 

4 

, 

6.5 

12 

[ 5] 

[ 8j 
district, Punjab 

* NR = Not reported. 
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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 efficiency on the basis of any of
 
these studies. A comparative evaluation of these results is not
 
possible because the methodologies applied are not comparable, and
 
therefore general conclusions can only be drawn subject to careful 
qualifications. 

3.2 Price norrelat ions
 

Correlation onalysis is another frequently employed approach to 
measure marketing efficiency. Most of the studies conducted in the 
past were oH nIet and borghum. Only one study was found on paddy, 
pearl millet, dnd groundnut. No study was conducted for the remain
ing foodgrains. 

The past studies (TablG 2) indicate that correlation coefficients 
of prices in foodgrain markets vary considerably across markets for 
all crops. Unlike he scudies 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 prices) 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 either.
 

4. PRESENT STUiDY OF MARKETING EFFICIENCY
 

4.1 Marketing Margins as a Measure of Maiketing Efficiency
 

4.1.1. Methodology
 

Three selected markets of Andhra Pradesh, namely Warangal, 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, ICRISAT crops anunted to about 40% in Warangal, 
60% in Khammam, and 65% in Taridur [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 i nvo ved at each of the 
different stages (time lag method (i5]); sewondly, 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 I J denote references. See pages 39-40 for complete 

reference.
 



Table 2. Summary of studies 
on correlation analysis of foodgrains 
in India.
 

Crop Year 
 Area Nature of prices 


Paddy 1965-66 - Five markets in Gujarat 
 Weekly wholesale 

1970-71
 

Wheat 
 1955-65 
 Five Punjab markets and 


Delhi market
 

Wheat 
 196i-64 Six markets of Punjab, two 
 Monthly market 

markets of Uttar Pradesh 
 prices
 
and Delhi market
 

Wheat 
 1965-66 - Eight markets in Gujarat Weekly wholesale 

1970-71
 

Sorghum 1958-63 
 Seven markets of Maharashtra 
Sorghum 1965-66 - Ten markets of Gujarat 

1970-71
 
Pearl millet 1965-66 - Seven markets of Gujarat 

1970-71
 
Groundnut 
 1962-63 & Nine markets of Punjab 


1967-68
 

Range of correlation Ref. 
coefficients No. 

-0.48 to 0.59 [21] 

0.90 to 0.97 [12] 

0.86 to 0.98 [ 4] 

0.41 to 0.96 [21] 

0.84 to 0.94 [11] 

-0.05 to 0.94 [21] 

-0.05 to 0.96 [21] 

0.27 to 0.99 [17] 
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Table 3. 	 Nlumber of market participants covered in the three 
selected markets of Andira Pradesh, 1975-76. 

Par Lici pants 

s i ionMa rketL1Conn 
agents and/or Millers Retailers Farmers 

wlI1 esa le 
tra de rs 

Waranga I 16 	 4 8 20 

Khamnam 	 10 5 6 16 

landur 	 8 2 4 15 

Total: 	 34 11 18 51
 

[ht. fi rs t me hiod (Li ie lag ine lod) provi des a basis for the 
measurement of che marketing margin as marketing involves an element 
of Limie. IHowever, because it is very difficult and time-consuming 
to pursue a particular lot througlh various stages of marketing, and 
because a single saleable lot at rhI final stage of marketing Is 
divided into a serie-. of purchases ac dilUffrent times, at different 
rates and somc'time.s of varying qualities, the time lag method Is not 
practical .
 

The second method (concurrent method) COmmonl1]lAly used is not 
as duets to lay betweenalways re IiabII i t noL take Iit account the time 

purchase lind sale or the produce and therefore it does not measure
 
separately the profi t5 earned by traders on account oi1 their arbi t
rage operations over Lime.
 

For this tld, the concurrent inclhod was used. The survey was 
conducted in regkila ted market where the marketing cl annels for sorghum 
and pearl1i I 1Lt were found to run from producer to consumer, through 
commission agent, wholeCale trader, and retailer. In cases of: pigeon
pea, chickpea, and groundnlut the marketing channels included the mi i ler 
between wholu,aler amnd retai ler. 

The net price received by the farner was calculated. by deducting 
the marketing cosits (excluding the transpcrtation cost) from the 
original price paid to the farmer by the wholesale trader. MarsL ing 
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costs of the farmer included commission fee (charged as percentage of
 
.
the value of h. commodity), weighment, and labor charges (charged per 

unit of quantity). The price paid to the farmer is derived from the 
annual average price of the product calculated from the records of the 
market coim[ittee. This price is at the same time the purchase price 
tor the primary whol.oalu traders. The sale price of the primary whole
sale trader is calculaLed as the simple average of the sales prices 
reported on weekly basis by the selected traders for the same year. 
The difference between these two prices constitutes the gross margin 
for the whol esale trade rs. 

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 hedping, cleaning, and weighing. 
The total expenditure ant 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 each 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; spoilage; 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 surveyed In each market. 

(c) Market fee. The market fee is fixed by the government and is charged 
on an al valorem basis on producers' sale price. The fee is converted 
into rupees per quinrtal of the particular commodity. 

(d) Sales tax. Simiiar to market fee, sales tax is also fixed by the
 
government. It is charged on an ad valorem basis on traders' 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 di ference between retailers' purchase and selling prices; 
the net: margjins were computed as for wholesalers after deducting vari
able and fixei co, from the gross margin.I 

1. There are no fees or sales taxes for the retailers. 
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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' nut margins.
 

t.1.2. Results and discussion
 

The estLimates of wi;rka!: ing margins computed for the selected crops in 
all three selected m rkets together are summarized in Table 4. The
 
detailed estimites for the five crops are presented in Appendix Ta des 
1 through 5. Table 4ishows, as expected, that across crops the fa,,,m ' rs
 
share in the consumers ' rupee decreases wi ch increase in the amount of 
services required for transformation of the raw product into a consumable 
commn di ty. These services imply gross margins for dhal milling in the 
case of chickpea (8.2,) and p1georpea (8.8Q;), and oil milling in the
 
case of groundnut (13.41).
 

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 tha, 4% for groundnut. The decrease is explained by the fact that
 
the customers of the sorghum and pearl millet traders :etailers or
are 
even consumers who buy relatively sial I quanti ties (minimum one bag) for 
which effort traders need to be remunerated with relatively higher margins;
the customers of wholesalers dealing with higher valued chickpea, pigeon
pea and groundnuts are generally millers wlo buy in bulk, thus allowing 
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' gross
and net margins in percuntagL terms are about the sam, 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
(significint at 51) between market at all trade levels, Tandur having 
the lowes t and Warangal the highest margins; this difference is largely
explained by the fact tat marketyard and traders' shops in Tandur are 
more compactly located than in the other markets. 
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Table 4. Average estimates of marketing margins rupees per quintal in 
three marketsa for five selected crops, 1975-76. 

CROP S 
Item SorghLm Pearlmi Ilet Pigeon-pea Chick-pea Groundnut 

Wholesale Traders' Level: 

Gross margins A4.83 
(8 . 7 7) 

13.23 
(8.03) 

17.59 
(6.87) 

17.71 
(7.10) 

11.36 
(372) 

Net margins 7.85 6.47 6.76 6.96 6.O9 
(4.64) (3.93) (2.64) (2.79) (1.99) 

Millers' Level: 

Gross margins n.a.c n.a. 22.56 20.43 40.82 
(8.81) (8.19) (13.35) 

Net margins n.a. n.a. 11.54 11.55 16.81 
(4.51) (4.63) (5.50) 

Retailers' Level: 

Gross margins 7.08 6.18 12.27 10.92 23.50 
(4.19) (3.75) (4,79) (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 44.58 142.66 200.13 
(85 .49)d (86 6 3)d ( 7 8 1 6 d 

196.84)d 
(78 .9 2) 

226.09 
(73 97)d 

Consumers' Price 169.11 164.67 256.04 249.41 305.66 
(100) (00) (00) (100) (100) 

2.62 2.60 3.49 3.51 3.89 

aWarangal, Khammam, and Tandur In Andhra Pradesh. 

bFigures In parentheses are percentages of consumer price = 100. 

cNot applicable. 

dFarmer's share in consumer's rupee. 
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Table 5. Average estimates of market margins of five cropsa in
 
percent of consumer price in three selected markets in 
Andhra Pradesh, 1975-76.
 

M A R K E T S
 
Item Warangal Khammnam Tandur 

Wholesale Traders' Level: 

Gross margins 7 .04 7.00 6.68 

Net margins 3.28 3.18 3.14 

Millers' Level: 

Gross margins 10.83 10.23 9.30 

Net margins 5.27 4.90 4.50 

Retailers' Level: 

Gross margins 5.24 5.22 4.40
 

Net margins 3.18 2.76 2.64
 

Farmer's share in con- 79.46 80.39 82.03
 
sumer's rupee
 

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

4I.2. 1. Methodology 

For correlation analysis, weekly market prices of 1974-75 for the five
 
selected crops collected from the price records of 29 ,,arkeLs included 
in the survey were used. For the markets of Warangal and Tandur daily 

prices were also available for correlation analysis. This allowed 

comparison of correlation coefficients of daily prices with weekly 
prices. To compare the correlation coefficients in different years, 
weekly prices of Waragiyl and KIawinain markets of Andhra Pradesh for 
two calender years (i'74i and 1975) were used for correlation analysis. 

4.2.2. 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 not take into account the weights 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 quanLi Lies 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 correlation coefficients. Among 
ICRISAT crops pigeonpea showed the highest correlation of market prices, 
followed by chickpea, pearl millet, sorghum and groundnut. The coef
ficients of daily prices were all statistically significant at the
 

I% level, 

Correlation coefficients between weekly prices of Warangal and 
Kdaminarn markets of Andhra Pradesh in 1974 and 1975 are given in Table 7. 
The correlation coefficients were generally consistent in these two 

years. Also, these LWO markets were integrated relatively well in case 
of yellow sorghumm, pigeonpea, and pearl millet compared to white sorghum 
and groundnut. It: is cle:ar 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 sorghuLHi (all varieuits) put LogCether (Table 6). 

For four of Lhe selected crops for which data were available, 
Table 8 shows the price: correlation coefficients among the selected 
three markets as well -is between each of thec, e three and all of the 28 
other markets surveyed for thls purpose. The data in this table 
confirms the earl ier observation that pigeonpea has the highec't price 



12
 

Table 6. 	Correlation coefficients of prices for ICRISAT crops In
 
the markets of Warangal and Tandur in 1974-75.
 

Crops 	 Correlation coefficients based on
Daily price Weekly price
 

Sorghum 	 0.62"*' 0.40**
 

Pearl mIllt 0.71"** O.91**
 

Pigeonpea 0.89*** 0.85***
 

Chickpea 0.86***
 

Groundnut 0.60*** 0.59**
 

* Indicates significance level at 1%.
 
** Indicates significance level at 5%. 
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Table 7. 	Correlation coefficients of weekly prices for ICRISAT
 
crops in Warangal and Khammam markets in 1974 and
 
1975.
 

Crops 	 Correlation coefficient for

1974 	 1975
 

White sorghum 0.40** 0.42**
 

Yellow sorghum 0.98*** 0.89***
 

Pearl millet 0.86*** 0.90***
 

Plgeonpea 0.96*** 0.89***
 

Groundnut 0.50*** 0.45***
 

*f* Indicates significance level at 1%.
 

* Indicates significance level at 5%.
 



Table 8. Correlation coefficients of weekly market prices of selected crops among three selected markets and between
 
each of these and 28 other markets in 1974-75.
 

Sorghum Pearl Millet Pigeonpea Groundnut Averaoea 
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.** 1.00 0.90* 1.00 0.94*** 1.00 0.72*. 0.55 

Tandur (TDR) 1.00 1.00 1.00 1.00 0.58
 

* -'" 
Agerageb 0.35** 0.58 " 0.38** 0.56*** 0.75*** 0.59*** 0.74*** 0.71*** 0 0.25** 0.18 0.56** " 

•**Indicates significance level at 1%
 
• * Indicates significance level at 5%
 

aAverage across four crops of average price correlation coefficients with 28 other markets.
 
bAverage of price correlation coefficients between selected and 28 other markets.
 

http:0.58"0.38
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correlations, fcllowed by pearl millet. Sorghum prices are correlated 
at considerably lower levels and groundnut prices are significantly 
correlated only ainong the three markets, 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 generally 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 Lhe basis of their average 
price correlations across crops with all other 28 markets, we find 
that Tandur and Khaiinlam 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 ICRISAT 
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 

a29 markets In SAT India, 1974-75. 

Crops 	 Mean correlation coefficient 

Sorghum 	 0.24
 

Pearl millet 	 0.37 

Pigeonpea 	 0.62
 

Ch ickpea 	 0.72 

Groundnut 	 0.31
 

aAll coefficients were significant at 1% level.
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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 groondnuts, the local pro
cessing and limited interregional trade might be responsible for low 
market price integration. In the case of sorghum and pearl millet, 
despite interregional trade, market prices were not well related, 
probably due to dilficul ties in price reporting, given the variability 
in quality of market arrivals, especialy of sorghum. 

Correlation coefficients of weekly market prices aring the maior 
markets of each 'tate were summarized for each crop separately (T,;.!e.-s 
10 to 1l) . Generally, market prices among these seven markets were 
significantly positively correlated. In the cast of sorghum, the 
price correlations were lower for most of the market pairs, except 
between Warangal and Shaliabad (0.9) and Warangal and Indore (0.7). 
For pearl millet, price correlationis among markets were appreciably 
higher than for sorghuml. Especially the markets of Indore, Patan, 
and Ba- likot showed high price correlations with iiiost other markets. 
For pigeonpeas, market price,. were higher arid more consistently 
correlated among most markets than was the case for sorghum and 
pearl mi I let. Amo)ng 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 
nonsignificant or sometimes negative. Hence, it is concluded that
 
most of the selected major markets 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 
correlation 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 different states in 1974-75.
 

Ma rke ts
 
(Figures in
 
parentheses Warangal Indore Poona Nadbai Patan Bagal'- Shahabad
 
indicate size
 
in '000 tonnes)
 

* * 
Warangjal (116) 1 . 73 .53**' .32 .35* .61 * .J6"' 
Andhra Pradesh (38f (28) (6) (38) (38) 'I0) 

Indore (184) 1 .07 .26 .38*** .52 *** .65 , * 

Madhya Pradesh (26) (10) (52) (52) (13) 

Poona (136) 1 -. 71*" .32** .54** .62** 
Maharashtra (10) (1l) (41) (13) 

Nadbai (14) 1 -.36 .55 .10
 
Rajas than (10) (10) ( 9)
 

Patan (52) 1 .10 .69*
 
Gujarat (52) (13)
 

Bagalkot (84) 1 .16
 
Karnataka (13)
 

Shahabad (33) 

Uttar Pradesh
 

aFigures in parentheses are number of non-zero paired obseryations,
 

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

1 
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Table 11. Correlation coefficients of weekly wholesale prices of pearl
 

millet in selected markets of different states in 1974-75. 

Markets
 
(Figures in
 

Shhabad
parenth2ses Warangal Indore Poona Nadhai Patan Bagalkot 

indicate s'ze 
in '000 tonnes) 

* .arangal (116) 1 .93** .54 * -. 39 .84*** .61.** -.71 

Pndhra Pradesh ( 5) (24) (6) (30) (28) ( 5) 

:, * * 
Indore (184) 1 .77*** .78 .63*** .73*** .85** 

Madhya Pradesh (15) (18) (16) (14) (5) 

Poona (136) 1 .72*** .65'** .68;** .89*** 
Maharashtra (14) (41) (36) (12) 

1 .34 .57** -. 26 Nadbai (14) 

Rajas than (15) (15) (11)
 

1 .70*** .66**Patan (52) 
(17) (12)Gujarat 

Bagalkot (84) 159** 
(12)Karna taka 

Shahabad (33) 
Uttar Pr desh 

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

Indicates the significance level at 1%
 
Indicates the significance level at 5%
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Table 12. Correlation coefficients of weekly wioolesale prices of pigeonpea 
in selected markets of different states in 1974-75.
 

Markets
 
(Figures in
 
parentheses Warangal Indore Poona Nadbai Patan Pagalkot Sl.diabad
 
indicate size
 
in '000 tonnes)
 

Waranca1 (116) 1 .96"** .93'*** . . 39"* • 79*9* .92"** 
Andhra Pradesh ( 4 1)a (31) (17) (3) (41) (32) 

* *
 
Indore (184) 1 .91 .60*-* .54*** .91*-* .91

Madhya Pradesh (42) (18) (38) (52) (43) 

'*Poona (136) 1 .30 .72*** .85-** .87* 

Maharashtra ( 9) (30) (42) (34) 

Nadbai (14) 1 .70"** .85 ** .85'** 
Raj".s than (16) (42) (17) 

* Patan (52) 1 . 77*** .63 
Gujarat (18) (35) 

Bagalkot (84) .89*** 
Ka rna taka (43) 

Shahabad (33) 1
 
Uttar Pradesh
 

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

• *Indicates the significance level at 1% 
Indicates the significance level at 5% 
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Table 13. 	 Correlatioii coefficients of weekly who;es,,ie prices of .hickpea
 
in selected markets of different states in !974-75.
 

Markets
 
(Figures in
 
parentheses Warangal Indore Poona Nadbai Patan Bagalkot Shahabad
 
indicate size
 
in '000 tonnes)
 

Warangal (116) 1 

Andhra Pradesh 
Indore (184) 	 1 . ,0... . . 

Madhya Pradesh 	 (42 )a (42) (28) (51) (52) 

1 .85*** .74*** .61** 78***Poona (136) 

Maharashtra (33) (26) (41) (42)
 

Nadbai (14) 1 .81** .65.89** 
Rajas than (23) (41) (42) 

Patan (52) 1 .43" .74*** 
Gujarat (27) (28) 

** '
 
Bagalkot (84) 1 .72 1
 

Karna taka (51)
 

Shahabad (33) 	 1 
Uttar Pradesh
 

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

, 	 Indicates the significance level at 1%.
 
Indicates the significa-ce level at 5%.
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Table 14. 	 Correlation coefficients of weekly wiolesale prices of groundnut

in selected marketr of different states in 1'1711-75.
 

Ma rke ts
 
(Figures in
 
parentheses Warangal II.dore Poona Nadbai Patan 
 Bagalkot Shahabad 
indicate size 
in '000 Lonnes) 

Warangal (116) 136** .60*. .52.* ......58 

Andhra Pradesh (41 )a (30) (20) (4) (39) (40)
 

Indore (184) 1 .52*** . ig9.;** .39 .60* .06 
Madhya Pradesh ()41) (311) (11) (50) (48) 

Poona (136) 
 1 .79" .10 .60** .11
M harashtra 	 (25) (il) (39) (37 

Nadbai (14) 
 1 .415 .46 - .28 
Rajasthan 
 (8) (311) (32) 

Patan (52) 
 1 .76*** .60*
 
Gujarat 
 () 	 ( 9) 

Bagalkot (84) 
 1 -.17
 
Karnataka 
 (47)
 

Shahabad (33)
 
Uttar Pradesh
 

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

,' 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 reapIng 

high jins. Similarly, it Is quite possible and has been pointed 
out by thers [7] that two markets with temporarily changing direc

tions of commodi ty 1lws may show low price correlations despite the 

fact that traders nay be a illciesI.iy operating at minimum margins In 
both markets. Firiali , moiket margins lay be hilgher in some markets 

which are well Intcuratc.: pricewisu - only because the Infrastructure 

(such as the di..,tancu Oi l uIarkLtyard to traders' shops in Khammnam) 

requi res a,.i ioa I rovMUai., and tie reby' hi (h r cosrs. 

These nses show haM, ilea Iy, the two measures zf marketing 
efficiency should bv emflloyed jointly In order to give a complete 

picture of the U FiciCOy lvels at which different markets are 

operating. In tLhe cduO of Lhl true markets studied the two measur. 
tendeJ to agree: Tondur hal significantly lower price margins and on 

an average higher pric correlatiori coff:lunts, whui le for Warangal 

the oppoitc wa- true, thus indicating Lhat Tandur was probably a 

more effi c i nt market Van KIarnamil and Wa ranga I. 

TIe dnL compi led for thas a analysus al low measurement O: the 
effect of a hylpothe-tica l case where traders double their net margins 
on the coefIficients of correlalion buLweun producers' prices Inrtwo 

markets. This provides a test of the sensitivity of the price cor

relation coeffici nt Lo changes in traders' margins. It was arbitra

rily assumed that ia the cases of sorjhumn, pearl millet, pIgeonpea, 

and jroundnut, traders in the markets of ialdur and Warangal doubled 

their net margins during every secnnd week in alternation (i.e., In 

the first weuk lUndur, in tLe second week Warangal, and so on). The 
effect on price correlation of this relatively large overall Increase 

In traders' (not millu:rs') net margins by 100% is shown In Table 15. 

Table 15. 	 Price correlation between Warangal and Tandur
 

market: comparison of actual coefficients and
 

coefficients obtained assuming higher marketing
 
mary ins. a
 

Actual Coefficient obtained
 

Crops correlation with higher marketing
 
coefficient margins
 

Sorghum 	 who 0.32
 

Pearl millet 0.91 	 0.71
 

Plyeonpea 	 0.85 0.54
 

Groundnut 	 0.59 0.52
 

aMarketing 	margins assumed to be 100% higher than actually
 

reported net margi:ns of wholesale and retail traders during
 

every second week; alternating between Warangal 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 fluctuations 
In price and lower correlation coefficiunts as compared to pearl 
millet and pigeonpea, for example. In view of the general variability 
of price correlation coefficients across regions for sorghum and 
groundnuts the sensitlivity o1 this measure to traders' Increases In 
margins appears to be weak and insigniticont. In the case of pearl 
millet and pigeonpeas, which are relatively stable in prices and 
generally show higher price correlations, at Increase in traders' 
margins as assumed above does produce significantly lower correlation 
coefficients. 

Experiments such as these show the relationship between price 
corrulation coefficientS and market margins and the sensitivity of 
correlations to changes in margins. As margins increase, correlation 
coefficients decrease; howevr, this effect is stronger for some 
commodities than for others. Both the vnaly is of margins and the 
analysis of correlation colfici:nts olre relevant approaches and 
neither one can subsii LuL-e for Lhe other. 

5. QUANTIFICATION OF IARKETiNG EFFICIENCY
 

5.1 Me thoJoloqy 

For quantification or marketing efficiency correlation coefficients
 
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(DTi , Sip S i, j, 1' ij, ICij, TT Ij, NS r, U , PD j,1A 


DP. .) 

Where
 

CC.. - correlation coefficient between markets i and j.
 

DT.. - distance between markets I and j measured In kilometers.

It is hypotlhesized that if the markets i and j are far 

distant thtuir prices will not be highly correlated. Hence 
a negative sign is expectUd. 

SM .. - average size or markeLs i and j measured in terms of total
arrivals in tlhnuand tonnes5
 

Largur marl~ers are more efficient in pricing; a positive 
sign is expue: 2d. 

SI.. - average turo vur QF IClItSAT crops in percent of total 
IJ turnover uF L u markets i and ji,112a5ured In terms of 

arrivals in Ltres. Thn I;'othusis for this variable Is 
that if thu share of ICISAT crops In total size is more 
between markets i and i then these markets are efficient 
for ICRISAT crops. A positivu sign is expected for this
 
variable.
 



MAlJ - 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 hypotlheszud that older markets are more efficient
 
than new markets. A positive sign Is expected for this
 
variable.
 

NWIj - number of wholesale traders In markets i and j. 

If all other variables Jo.ermining coml)etition (such as 
traders turnover, marl.at turnover, etc.) are kept con
stant, then the number of wholesale traders In a partli
cular market imcasuires the decg€rue (not quality) of market 
access for farners*.2 The more .Wetraders concentratef! 
In one ma rkhot pldcc , ce tuori parlbusi the fewer are the 
malrheti p laces and the ionq r Is the distance that farmeri 

have to travel for geL:i ng market access. Ience, the 

market efficiency Is lower and the sign of this variable
 
is expected Lo be negative.
 

NC - number of commission agents in markets I and j. 
The 	hypothusis and sign for this variable Is similar to
 

Ij 
TM,, - number of telephones to market size in markets I and j.
 

It is hypothesized that the larger the number of telephoni 
per market turnover, the higher Is the market efficiency 
and a positive sign is expected for this variable. 

TT~i - number of telephiones per trader in markets I and j. 

The hypothusis and sign expected for thls variable are 
slmi lar to rM..ij
 

HS - number of market secretaries changed from 1967 to 1975 In
 
markets i and j. 

It is hypothesized that Lhe larger the number of markets 
secretaries changed, the higher is the market e fIcluncy. 
If a markat secretary 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 exp cted for this variable. 

2. 	Note that there were only two markets in our sample with less thai 
20 traders; 23 markets had morL than 50 traders. 
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MU. j - utilization of market yards in inarkets I and j 
This is measured in rerms or market arrivals per unit 

size of the m:rketyard. 

It is hypothesized that propu: util ization of the market
yard results in market efFiciuncy and hence a positive 
sign is expected for thiis vo'ble, up to a maxinmum 
beyond whlnh congestion Wac.':sf to inefficiencies and a 
negative sign for the square-d term is expucted. 

ST average turnover of the traders in markets I and j 

This is obtained by dividing market total turnover In
 
tly:)usand tonnes by numbnuer of wholesale traders In the
 
ma rke t.
 

It is hypothesized that markuts will be efficient If 
their turnover is sWired b'y many S-m:l traders rather 
than few lar'ge traders slharinmg more. A nrgative sign 
is expected For this viriable-. 

Ph, - population density in the district where i and j markets 
are located. 

it is hypothsizd that mar!kets are nre efficient where 
nore peop le x : . Hence a positive sign is expected 
for this variable. 

DP.. - density of crop productian in the districts where I and 
j markets are located. 

IL is hypothesizud that more production of a particular 
crop in a sign of special ization which imnplies more 
market particip~ation by farmers and better market effi
ciency. A positive sign is i,pected for this variable. 

Regressions were itted for each crop and for c11 crops together 
with correlation :oeflicients as du:ond.:nU varabl-s and the above 
factors affect in pricin'j cU iclincy as independent variables. In addi
tion , state dur".i es we re also i"ciudJ for eaclh crop regression. For 
the all--crops ig:resslon , in addli ien to state dummies, crop dummies 
were aiso Ircluded. As thme deIendent: v:ri ble (i.e., corrulation co
eff Icl :mt)was alwvs between a pair of m:orka:ts, independent variables 
were derived a cacrdingly anod Lh. averagje value orf pairs oF markluts was 
Included in the r 'rerssion except fjr Lhe distance variable which was 
an absoluLe value. The original data used for calculating tho independent 
variables are given W Table 16. 

5.2. Results and Dis,mus;ion
 

Regression results arp smimmarized in Table 17. This table shows that 
mnst of the v,.riahl u5 have Lti expected signs and the coefficients are 
statistically signifiz,,nt. IHst of the hypotheses proposed can be 
accepted. In tL.n casits the proposed hypotheses cannot be accepted as 



T.ble 16. OriSinal data used to deveio some of the independe. variables, 1974-75. 

Ne: cf the 
market 

Waransal 

Tan~u2 

lndore 
Ujjain 

N. 0un, 

Latur 

~ 
Ma leCaZ 

C.niean: 
5anana ar 
Nadbai 

Bea n 
PaZan 
Santra-IPur 
D.a-aoar 
5- 411.ot 
Oadac 
-hitraduroa 

Sha-ab-

Ujhani 
Jafiargu-j 
Orai 
Bendki 
Jarar 
Panwari 

Year T
otal Ma ;ket turn)ver of IC;-ISPT 

of ra-;et :rzt 100- zone ) 
reou- turn - ___________Co,.-.'-

Iaticn over Sot- iler icon ChicK Srou-L 
('003 c)u -ce -:,ea -n.ut 

o933116 5.00 0.1 L.00 0.50 32.00 

15 5 ..'- 2.0 5.00 .13 
1.03 C.2 S.D. U.70 r.0) 

i' 14 5.03 0.1 130 1. . 
13 . .00 0.5 0.62 5.3 2 .0 

... . - Q 4 . 3:It5-o 0.04 2.03 0 .0 
L o, 31D .0 0.22 5. C 0 

'90 32.03 2.'J 7.03 1.00 7.C 

~ ~ 3.03 0 .4 1n.~C)D02 -1 5 24 C.03 2.0 0.02 0.10 2.00 
1539 20 0.3D 3.0 0.", 0.05 4.03 

..q54 7 - - - 5.00 -

1965 C40.02 C.2 0.oO 6.0 4.00 
1065 L4 0.02 0.4 3.00 7.00 3.0I 
1573 L! .06 - - 0.05 2.03 
151 52 2.031.00 0.03 0. 40 0.01 
1952 0.) 0.09 1.00 0.06 0.04 
1954 0 - 1.00 0.06 
1546 r,4 . 00 4. 0 3.00 0.30 12.00 
I 43 45 1.02 0.60 0.E0 24.00 
1151 26 6.03 0.3 O3 .1.001.0 i.00 
1572 33 0.00 1.00 ii.00 5.00 104.00 
157 30 0.03 2.00 18.00 16.00 127.00 
1523 20 7.00 4.00 26.00 29.00 1.00 
1967 16 2.03 - 6.00 25.00 -
19t)5 13 1.02 4.00 5.00 37.00 -
1965 E G..2 2.00 20.00 0.70 -
197' C 0.20 - 0.02 0.30 -

s sion 

acents 

'1 

-3 

7 

159 
127 

19 
52 

1 - 2 
53 

37 
176 

9 
9 

13C 
103 
77 

22 
13 

5 
102 

10 
26 
-

No. 

W-hiole-
sale 

traders 

392 

3 
95 

s; 
171 

133 
14 

4-3 
326 

47E" 
76 

253 
69 
is 

60 
337 
91 

20 

161 
293 

S4 
82 
54 
22 
82 
53 
32 

5 

of 

Tele-
phones 

500 

20 
13 

60 
210 

200 
-1 

650 
400 

70
10. 
50 

450 
100 
85 

26 
300 

30 
10 
60 

150 
15 

15Z 
35 

5 
20 
16 
-

Marke-
Secre-
tariesa 

8 

6 
10 

6 
1 

2 

1 
2 

1 
. 
6 
6 

5 
5 
1 
-

5 
14 
4 

4 
5 
4 
5 
7 
2 
4 

Size of Total Total 

market- huoart cao-

yards popula 
(ha) -tion cal 

(000)0 area 

)0C0 ha) 

-. 75 1,86o 264 

.40 1 36 1 
2.02 2 776 

20.03 1, 9 393 
1.00 1:614" 

.25 S. 1 071 
1.50 51" 659 

445.0 3, 172 1 564 
25.00 1,83 1,412 

'1 343.C 1,?10.03 2,3 1,15 
10.0. 16-1 1,314 
30.00 4 2,063 
3.03 , 
-50 1Z ,0 

1.25 5 
15.00 2,02 9521 
1.60 1,546 885 
1.20 -4 670 
2.00 1,

0 
3 1 ,71 

3.25 2 ,342 1,378 
7.60 1, 1 0 7 
2.00 1,850 604 
6.00 152,65 
4.50 1,643 446 
23.00 8,135 455 

3.00 1,278 432 
2.00 2,309 486 
1.30 939 720 

L 

Total 

crored 

a' 
(0:' r~a) 

51 

456 
324 

27 
4 

45 
LW 

,0.i 
1 10 

- ,i 

7 
1 

77 
5 
512 

1,367 
1, 10 

501 
483 

371 
34c 
414 
47 

Production of ICRISAT crops 
(000 tonnes) in the district 

wrhh-where re market is bo-ated 

Sor- Miillet P:ieS:, hi,ck Gronc 

ahu1 -=e -pea -nut 

101.0 10.0 2.0 0.5 45.0 
i2;.0 .2.0 2.0 0.2 25.0 
57.0 4.0 L.0 3.0 6.0 

36.0 0.2 11.0 26.0 2.0 
102 .C 5.0 0.0 .33.0 i3.0 

55. 2.0 15.0 4.0 17.3 
. D 0.0 1I0.0 26.0 1.0 
.0.0 6.0 C.2 0.4 2.0 
2. 1.0 2.0 2.0 5.0 

12. 0.2 1.0 0.1 1.00 11.0 0.3 0.6 3.0 
5. 0 7.0 -.4 0.3 6.0 
2.0 L6.0 0 .0 252.0 0.1 

96.2 2.3 115.0 22.0 
, 7 f-E .0 27.0 

2 0 0.0 0..L 13.0 27.0 
. 20.3 0.2 0.0 1.0 

7 3.0 0.6 2.0 . 
-0 9.0 - 0.0 15.0 

205 41.0 13.0 6.0 42.0 
15.0 0.4 I0.0 4.0 95.0 
14E 0 13.0 11.0 3.0 43.0 
18.0 5.0 10.0 34.0 54.0 
6.0 39.0 10.0 26.0 38.0 
..0 2.0 18.0 29.0 0.0 

26.0 10.0 14.0 80.0 0.0 
36.0 7.0 28.0 58.0 0.1 
3.0 45.0 26.0 83.0 0.3 

59.0 2.0 14.o 96.0 0.2 

Cr. 

and. of 
bOf the 

Secretarie:, changed fro;. 
district where market is 

1965 to 
located. 

1975. 
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Table 17. Summary of regression results.a 

Variables with positive 
signs 

Expected 
signs 

Variables with 
negative signs 

Expected 
signs 

MarkeL SI ze*** Yes Di stance"** Yes 

Age 

No. 

of 

of 

market*** 

commission agents 

Yes 

Nlo 

Share of 'CRISAT 
crops** 

No. of wh4olesale 
tra de rEJ,** 

No 

Yes 

No. of telephones 
tuirnove r*'* 

per Yes No. 
e r 

of telephones 
trade r*A* 

No 

Change of market 
secretar ies 

Utilization of rnarketyard*** 

Yes 

Yes 

Average turnover 
by traders** 
(traders' size) 

Yes 

Density of population Yes 

Density of crop production** Ye s 

aFor complete regression results see Table 20. 

Significant at 

*,*Significant at 
1% level. 
5% level. 
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the variables have unexpected significantly negative signs. These are:
 
(I) share of ICRISAT crop5 to total market turnover, and (IH) telephones 
per trader. Two variables were insignificant, I.e., number of 
conil ssiC, agenUs With an unexpected positive sign, and density of 
population wILii an expecLed positive sign. 

The negative sign for 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 efficient 
when larger variety of other crops arrive in. The negative effect 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 used only as an indicator of relative signi
ficance among variables, bacause of the nature of the data of tils 
project. Except for distances between markets which represent actual 
observations, all independent variables defining market characteristics 
were generated by pairing markets, thus creating n(n-l)/2 data points 
from 'n' actual observation-. 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 problemi is unknown. On the one hand, the degrees of freedom 
derived from the generated data points appear to exceed what 
intuitively would seum appropriate; on the other hand taking just 
the actual n observations as the basis for comnputing 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 inlo one half of the Inltial number. 
This decision can be interpreted as implyling that each of the generat
ed data points, which by definition re:flects 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.e., share
 
of ICRISAT crops and average turnover by traders), while among the
 
remaining, four variables maintain their significance level of I%
 
(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 
clusterig the correlation coefficieits (dependent variable). For 
this, correlation coefficiunts were arranged In descending order 
along with correspondinq 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 
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Table 18. CIlculated 't' values of t:le var~ab!es withinitial 
and reduced degrces of flredom. 

D)egree of 10 110 a 5 2 0 
b 

Va ri al) Ies 

Age of market 5  .58*. 3. ..... 

Market size 5,06..* 3. 58*' . 

Density of crop production 2.1 ** 3.00*** 

No. of telepiicne- per Lrader - ,.I . . 

No, oi" telephones per turnover 3 56* 2.52** 

No. of whol ea e traders - 1.I 91'* -2. t3"* 

Utilization of marketyard 2,9,.... 2.1 *" 

Change of market secretaries 2. 82.'** 2.00** 

DI s tance -2.76*** -1 .96** 

Share of ICRISAT crops -2.f9** -1,76* 

Average turnover by traders -2. 26*- -1.60 

Density of populatIon 0.18 0.21 

No. of commlssion agents 0.10 0.07 

aIiLlal number. 

bon-hallF of Initial 1 nuwer. 

*** Significant ati%. 
* Significant

* Sicgnificant: 
at 
at 

. 
10',:'., 



30
 

third group with all negative coafficients. Regressions were run
 

separately for each group and the results are given in Table 19.
 

Group I, that is, correlation coefficients (dependent variable) from
 

0.5 and above, had a buet.er fit than group 11 (correlation coeffi

cients up to 0.4!) and .group III (negativa coefficients). Thus the 

variables explained better for rr.rkets uk:ase correlation coefficients 

were higher compared to those with lcwer ceeFficients. A homogene Ity 

test was conducted for these. groupis by cc:::Qur;ingn the F-statIstic 

from tihe mean suuarc,, errors of the sepc 2at: groups and the thlree 

groups combined. The si gnificance of tI. F-value indicated that these 

three groups were statistically di fferent and thus should be con

sidered as independent of each other. Ilaever, because of the in

significance of most parameters nothing macaningful could be concluded 

From tiils analysis.
 

An attempt was also made to run rogresslons on individual markets. 
This allowed a conparison among different markets, that is, large and 
small, pri mary and secondary, and also with the original regression 

consisting of all markets and with generation of data. iegressions 

were carried out for ten differernt market; of different states: Indore, 

Poona (mostly secondary in nature) Warangal, Bagalkot, Ujjain, Patan 
(primary and large) Khamn.ma , Cliitradurga, Tandur, and Iindone (primary 

and cornparatively sinall imiorkeLs). Each of these markets was analyzed 

separate-1y and correlations between t!at mrarket with others formed the 

dependuLt variable and all the corresponding independent variables were
 

regressed. In this way tire duplication of data was also avoided.
 

The . :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 size, market 

age, number of secr r...ries changed, and production density are most 

reliable in explainin, pricc correlations; they remain stable over the
 

markets and all nark.:, toge ther. Whereas other characters lke share 
of ICRISAT crops, huiesale trade rs, cr,..vn ission agents, telephones per 

turnover, telephones par trader, size of trader, marketyard use and 

population density are not so s.table ever the r:arkets and all the markets 

comb ined. 

In order to examine the impnact of somne of the variables when they
 

are squared, a separate rugression was carried out by Introducing qua

dratic terms for some variables likc tclephones per turnover, telephones
 

per trader, mnarketyard use, size of the trader, etc. The results are
 

given inTable 21. Seine variables likIe traders and turnover were in

cluded In the regression in more than once one way or the other while
 

transforming tihe variables. This way IMead to nonlinear dependence 

between these variables, which is no.t dsirable. In order to examine
 

that, separate regressions were run e'cluding these variables.
 

http:Khamn.ma
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Table 19. Grouped regresslon resulrs.'
 

Variables Currelati n cc;.rficInt (deendent variable)

0.5 aod above 1";) to O.l Negativc 

Intercept .65 .36 -. 02 

DI s tanc(e -. G0007 
(-2.39) 

-. COO08 
(-3.01) 

-. 0005 
(-,56) 

arket sIze .0008
(1.70) 

-. 001
(-.19) 

-.01
(-1.0) 

Share of ICRISAT crops -,17
(-.7Y ) 

-.29 
(-1.o6) 

1.88 
(1.64) 

Market age .00' 
.I.03) 

-. 002 
( -. 9"7) 

004 
(-.1131 

INo. or dholesal traders .00002 .001 .002 
(0.03) (1.56) (0,60) 

No. of convnission ajents -.001 -.002 r;1B 
(-.82) (-1.35) (- .20) 

Tel/turnover rill -.004 -.005 
(1.10) (-.15) (-.80) 

Tel/traders -. 23 
(-1.11 ) 

-.09
(-.57) 

-.19 
(-.118) 

No. of secretaries changed .JOB
(0.)Q(0.1o) 

.02 .13 
(1.39) 

marketyard ue -. 00-3 -. 009 -. 002 
(-.t!') (-2.02) (-. 16) 

Size of the trade .38 
(I. I I) 

.55
(l. 161 

-,35
-)7 

Popioilation density .0OO1 -. OOO4i .0003 

(-.3G) (-1.27) (0.31) 

DensIty of production -34 1.33 -5.47 
(0.55) (2.03) (-2.!') 

Slate duilailes 

Andhra Pradesh -,00066
-11.9) 

-. 0OOO8 
(-.02) 

.000111 
(1.15) 

Madhya Przilesh -.00007
-8[9) 

-. 0000009
(-. 1q) 

.0002 
(J.AG) 

Maharashtra 	 -.00009 -.0000001 .0001
 
(-2.21) (-.009) 	 (1.37) 

Raj as than 	 -.0001 -.00009 -.0001 
(-1 .03) (-.92) (-.4I6) 

Gujarat 	 -.00005 .00002 .00002
 
(-I.431 (0.36) 	 (1.37) 

Karnataka 	 -.00008 -. 00002 - .00003 
(-2.1 ) (-.35) (1.82) 

Uttar Pradesh 


Crop dumvnles 
Sorghum -. 02 -.05 -.003 

(-.79) (-1.71) (-.05) 

P farl .07 -. o4mIllet -.02 
(3.52) (-.81) (-.63) 

PI geonpecl .16 .02 -.13 
(10.25) (0.69) 	 (-1.70)
 

C.I ckpoa 	 .17 -.15 .26
 

(I.09) (-3.35) 	 (3.25) 

- .-Grotondnu t 

R2 .36 .1. .27
 

Fj2 .33 .05 .16
 

a'i4Jres In parentwe,.cs are to valu,;s. 

http:parentwe,.cs


Table 20. Regression results of el markezs together along with some indiv;dual selected markets.2
 

Types All Reressicn for individual mar'ets 

Variables 
rrkets 
Linear) 

Indore 
(P) 

Poona 
(Me) 

'.'a7an 
(AP) 

aakc1t 
(PT) 

U6ji n 
jMa) 

:ata 
(CJ) 

K.ama-
(AP) 

Chitradurca 
(KT) 

Tandur 
(A)N 

Hindone 

Interce t .0636 -81.89 .70 12.51 2.13 -301 -. ' O 1.29 .5 . - . 

Dis-ante -.0007 
(-2.769) 

-.000i 
(-0.62) 

-. 0006 
(-.72) 

.O003 
(0.62 

.00005 
0.57 

.000 -. 

( 
001 - .0006 

(- 8 
-.03003 
(-.11) 

.00003 
(. 

-.00C2 
9) 

Market size .0094 
(5.06) 

.02 
(0.41) 

.02 
(0.56) 

.14 
(o.30) 

.03 
(1.27) 

.02 
(C.65) 

.03 
(0.34) 

.09 
(1.69) 

.07 
(2.15) 

.09 
(3.09) 

-. 006 
(-.i4) 

Share of 
crops 

ICRISAT .1146 
(-2.49) 

-.56 
(-.84) 

-.80 
(-1.67) 

-.11 
1 

-. 66 
1(-1) 

-. 38 
(-1 . 15) 

.18 
(0.64 

.53 
(1.73) 

.02 
(0.06) 

-. 17 -.07 
(-.33) 

Market a*e . 103 .02 -.008 .04 -.007 .01 -.001 C-2 .03 .02 02 
(5.58) (3.01) (-.82) (1.45) (-.70) (.34) (-.10) (1.68) (1.62) (2.84) (1.17) 

esolesaletreders -.0019 .07 -.002 -.05 -.02 -.0,3 .07 -.01 -.01 -.004 .Go3 
(-3.05) (3.40) (-.16) (-.79) (-1.72) (0.25) (1.40) (-1.02) (-2. i6) (-.64) (.94) 

Commission acents .0001 
(0.10) 

-.22 -.0004 
(-4.53) (-.09) 

.6 

(0.77) 
.02 

(1.97) 
-.02 
(-.E-) 

-.01 
(-1.38) 

-.004 
(-.37) 

-.005 
(-.47) 

-.036 
(-.58) 

-.0005 
(-.O6) 

Tcl!turnover .1028 23.77 .82 -3.18 -2.90 1.14 .44 .21 -.04 .22 .22 
(3.56) (4.46) (2.33) (-.s) (-2.23) (0.79) (1.0) (0.44) (C.O ) (1.29) (1.19) 

(Tei/zurnover)2 .................. 

Tel/traders -.6245 -90.4S -4.75 18.28 12.59 -0.67 -2.99 -1.87 -.38 -.69 -1.98 
(-4.19) (-4.33) (-2.71) (O.65) (2.33) (-.74) (-.(4) (-.63) (-.14) (.58) (-1.3s) 

(Tel/traders)2 .... ...-- -- -- --

Secretaries .0356 .09 .04 .10 -.02 -.009 .1 .11 .14 .04 .02 

Marketyard use 

(2.82) 

.0324 

(1.47) 

-.30 

(1.01) 

.08 

(1.12) 

.04 

(-.29) 

.03 

(-.13) 

-.001 

(1.51) 

.13 

(1.32) 

-.002 

(1.29) 

.01 

(0.63) 

.03 

(0.29) 

.03 

Marketyard use 2 
(2.9) (-3.62) (0.67) 

-- --

(0.99) 

--

(2.47) 

--

14) 

--

(0.97) 

--

(-.03) 

--

(0.08) 

--

(1.23) 

-

(0.51) 

Trader size -.7472 239.63 .68 -77.23 -10.74 5.11 27.22 -5.51 -6.63 -.58 4.00 

Trader size 

(-2.26) (4.12) 
.................. 

(0.06) (-.73) (-3.73) (0.53) (1.54) (-.49) (-2.24) (-.11) (0.55) 

Population density .0005 
(0.18) 

-.0009 
(-.85) 

.0000007 
(o.00o8) 

-.002 
(-1.27) 

-.0009 
(-.90) 

.007 
(o.55) 

-.002 
(-1.56) 

-.L;2 
(-;,12) 

.000005 
(0.005) 

-.002 
(-1.67) 

-. 0 
(-.75) 

Contd. 



Table 20. Contd. 

Types 

Variables 

Froduzt;or. density 

All 
arkets 

(Linear) 

1.5345 

indore 
(mP) 

2.23 

Poona 
(MH) 

3.51 

Waranoal 
(A?) 

.7S 

Recressicn for 
5aaaikot Ujjain 

(KT) (1IP) 

3.z6 2.34 

individual markets 
Patan K ammam 
(GJ) (AP) 

.22 1.32 

Chitradurea 
(ki) 

1.92 

Tandur 
(AP) 

3.62 

Hindone 
(RN) 

State durmies 

(4.24) (2.29) (2.09) (0.36) (I.58) (1.) (0.13) (0.80) (0.95) (3.18) (-.6L) 

Andhra Praeesh 

Madhya Pradesh 

Maharashtra 

Rajasthan 

Guiarat 

Krn S.a 

Uttar Pradesh 

-. 0056 

-.40 
-.0021 

(-2.43) 
-.0003 
(-.36) 

-. 0042 
(-3.43) 

-. 0021 
(-2.06) 

-. 031 
(-3.32) 

-. 00o1 -.00003 

(-.22) (-.22) 
-. 0001 . 

(-.61) (o. ' 
-.0305 -. O0OI 
(-2.76) (-.91) 

-. 002 -. 0009 
(-1.17) (-.63) 

-. 0005 -.0001 
(-2.32) (-1.0) 

-.0002 -. 0002 
(-1.70) (-i. 2) 

-.0009 

(-.84) 

-.0004 

(-.68) 
-. 0004 
(-.72) 

-.001 

(-1.62) 

-. 0033 
(-.57) 

-.0002 

(-.49) 

-.0002 
(-1.12) 

-.0002 

(-1.30) 

.00001 
(.09) 

-. 0003 

(-1.53) 

.0005 
(1.95) 

.0002 
(0.77) 

-.00004 
19) 

-. 00002 

(-.i1) 
-. 00005 
(-.2:) 

-. 0000 
(-.36) 

.000,2 
(-.05) 

-.O0007 

(.5) 

-.00004 
21) 

-.00006 

(-.29,) 

-. 000. 
(-.65) 

-.0002 
(-,99) 

.001 
(1.67) 

-.001 

OJO5 
(-1.23) 

-.O004 
(-1i.00) 

-.0003 
(-.71) 

-.000i 
(-.24) 

-. 0001 
(-.33) 

-. 0004 
(-1.22) 

-.0002 
(-!.01) 

-.0002 
(-100) 

-. 0001 
(-.44) 

.oo 

(-.57) 

.00306 
(0.22) 

-. 01 
(-.39) 

-.0005 
(-2.57) 

.000 
(-2.9) 

-.0005 
(-2.66) 

-.0007 

(-3.47) 

-. OO5 
(-2.12) 

-. 0003 
(-.207) 

-.0002 
(-.75) 

-.000i 
(-.3) 
-. 0001 
(-.50) 

-. 0004 
(-.13) 

-.0005 
(-1.69) 

-. 0002 
7 

--

Crop dumies 
Sortghum 

Fearl millet 

Piaeonpea 

Chickpea 

Gr'oundnlut 

-.1488 
(-3.30) 

.014i 

(0.31) 
.3479 

(9.09) 
.4041 

(10.03) 
--

-.29 -.34 
(-1.54) (-3.50) 

.06 .14 

(0.30) (1.35) 
.33 .31 

(2.22) (3.45) 
.32 .32 

(2.10) (3.55) 
_--........... 

-.03 
(-.11) 

.07 

(0.31) 
.5i 

(2.40) 
--

-

-. 45 
(-1.9) 

-.12 

(-i.01) 
.21 

(1.82) 
.16 
(1.41) 

--

-. 18 
(-.99) 

-.03 

(-.22) 
.43 

(3.61) 
.37 
(3.05) 

-.06 
(-.s4) 

.17 

(1.45) 
.23 

(2.13) 
.41 

(3.76) 

.68 
(2.79) 

.85 

(6.37) 
1.02 
(8.23) 

--

.23 
(0.87) 

.42 

(2.84) 
.79 

(4.52) 
-.06 
(-.14) 

-.68 
(-4.72) 

.02 

(0.13) 
.36 
(2.70) 
.24 

(1.60) 

-.29 
(-1.62) 

.26 

(1.45) 
.21 

(1.54) 
.54 

(3.24) 
• 

-52.393 • 
r2 .37 .40 
= tadhya Pradesh; MH = Mahrashtra; A? = 

a igures in parentheses are '1' values. 

.... 39 

.48 .15 
Andhra Pradesh; GJ = 

.54.36 

.20 
Gujarat; KT = 

.a

.39 

.21 
Karnataka; 

.37 
.16 
and RN = 

.70 

.56 
Rajasthan. 

.51 

.28 
.55 
.41 

. 

.26 
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Table 21. Regression reu lts of all .... rk.ILS togethar v111:11 different sets of 
var iables.
 

' Ytes Al v:irV.:..; Al I:a~kets with dl fferent sets 
I ii ri (( r , of variables 

i I a aso c Sc 1.: 2 3 

Intercept 	 .0686 7 -. O01 -. 02 -. 21 

Distance 	 -. 0007 -. 01'07 -. 00009 -. 00009 -. 0001 
(-2,769) (-2.80) (-3.616) (-3,62) (-4.23) 

Market size .0094 .0107 ... 	 .002 
(5.06) (5,25) 	 (0.63) 

(market size) 2 .....--	 .00001, 
(2.23)
 

Share of ICRISAT crops 	 -. 1116 -. 120- -. o6 .05 -. 09 
(-2.19) (-2.62) (-1 .24) (-1.20) (-2.09) 

Market age .0103 .0107 .009 .009 .01 
(*.58) (5.!3) (5.28) (5.33) (6.01) 

Wholesale t:raders 	 -. 0619 -. 0029 .0002 .003 
(-3.05) (--3.9o) (0.31) 	 (3.00) 

(Wholesale traders) . -- -. 000003 
(-1.75) 

Comnission agents .0001 .0016 .0003 	 .002 
(0.10) (1.35) (0.29) 	 (1.03) 

(Comilisslon agents) 2 .....-.	 000008 
(-.68)
 

l4o.of teluplhones 	 -. 001 
(-2.29) 

(No.of tel ephones)2 	 .000001 
(1.23) 

TeI/turnover 	 .1028 -. 1181, .02 .02 
(3.56) (-1.09) (0.80) (0.85)
 

(TlI /turnovu r) 2 	 -- .016 -- --

Tel/t rad, rs 	 -. 625 .'269 -.27 -.27 
(-.4.W19) ( 7 ) (-1.85) (-1,87) 

(Tl 1/tLaders) 2 	
-- -. I, 7

(-1.52) 

Turn/ t rado rs 	 -.- 7-72 4. 171 -. 32 -. 3B 
(-2.26) (-3.17) (-.99) (-1.57) 

L(Turn/ rac rs) 2 -- 3.1916 
(2.,68) 

Con td. 
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Table 21. Contd. 

AyeIaAll
All ure~ 

marke:s
linear and 

All markets with di fferent 
of variables 

set-s 

Varliables (i near 
var'Iables) some squared 

var iab Ies) 
1 2 3 

Secretaries .0356 .0331 .03 .03 

(2.82) (2.93) (2.118) (3.417) (2.64) 

Marketyard use .0324, .0292 .01 .01 .008 
(2.98) (2.65) (2.66) (2.82) (1.97) 

(Marketyard use) 2 -- -.0006
(- I . Clo) 

--

Production density 1.53145 1.5!,If2 1.09 1.11 1.21 
(11.24) (11.28) (2.99) (3.08) (3.31) 

Population di-rsity .0005 .0009 .0002 .0002 .00006 
(0.18) (0.33) (0.92) (0.91) (-.21) 

State dummies 

Andhra Pradesh -. 0056 - 0058 -. 00003 -. 00002 -. 0001 
(-5-40) (-5.116) (-I .41II) -58) (-3.71) 

Madhya Pradesh -. 0021 -. 0022 .00002 .00003 -. 00009 
(-2.Ii) (-2.57) (.il) (3.50) (-2.73) 

Maharashtra -.0003 -. 0006 .00003 .000011 -.00008 
(-.36) (-.66) (1.61) (5.71) (-2.113) 

Rajasthan -. 0042 *.004 6 .000008 .00002 -. 00009 
(-3.13) (-3.72) (0.26) (0.56) (-2.19) 

Gujarat -.0023 - .0031 -.00001 .000007 -.0001 
(-2.06) (-2.65) (-.28) (0.37) (-2.58) 

Karnata-ka -. 0031 -. 003)4 -. 000006 .000003 -. 0001 
(-3.32) ('-3.56) (-.26) (0.25) (-3.12) 

Uttar Pradesh 

CroL dummies 

Sorghum . 11 83 . 1!01 -. 12 -. 12 -. i3 
(-3.30) (-3.32) (-2.71) (-2.711) (-2.98) 

Pearl rl let .11 .01211 .04 .0i .03 
(0.31) (0.28) (0.80) (0.81) (0.58) 

P i geonpea .3479 . 3186 .31 .35 .34 
(9.09) (9.1) (8.86) (8.91,) (8.90) 

Ch i ckpea .A041 . I0 '[ .111 .11 .11 
(10.03) (I0,05) (I0.05) (i0.06) (10,01) 

Groundnu t -- -- -- -- --

R2 .38 .4o .26 .26 .27 
R2 .37 .39 .24 .211 .25 

aFigures hi l:1-.ren Lhes , are 't' valucs. 
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Linear and quadratic terms of some of the variables presented In 

Table ZI are solved for thei r maximum or minimum by values taking the 

fi rst derivative and equating With zero a'nd compared with mean values 

of the corresponding variables. In thu case of I:elephones the results 

indicate that 3 to 4 telephonOs per nm.et o'.nse turnover Is 1000 tonnes 

was the minimum required for efficiency of [he market. For more 

efficiency, the number of telephores Mt.L more than that. rhe re

sult of the analysis indicates thaL Con 'ficiency there shouid not be 

more than one telephone per two tradurs Wr'dif It exceeds then It will 

result In Inefficiency. 

The results on marketyard utilization indicate that In general 

markets are not congested; i" fact thay are underused. The resultt
 

indicate that about 24000 tonnes should be transacted In an acre of 

marketyard whereas the existing mean value was only 8000 tonnes per 

acre. Each trader should transact: at least 600 tonnes of goods per 
year In the market, whereas the existing trader turnover Is only 

300 tonnes per year. For efficiency, the results Indicate that market
 

size should be at least 25000 Lonnes per year, whereas the existing
 

size is almOst double than that. Regarding wholesale traders and
 

cormission agents, the existing number was very much less than the
 
results indicate. A maximum of 500 wholesale traders and a maximum
 

of 125 commission agmots should operate in each market whereas at the 
time of this study r,,ere ware an average of 161 wholesale traders and 

78 commission agents. Similarly the existing number of telephones
 
was only 160 whereas lie results indicate that there should be a mini

mum of 500 telephores for efficiency. The results of different re

gressions using different variables indicate similar conclus!ons,
 

except minor changes In the value of coefficients and 't' values In 
some variables. This Iidicates that transformati on of some of the
 

variables did not influence other variables much. TIis was also evi

dent from the correlation matrix of independent variables given In
 

Table 22. This table reveals that, except in the case of market size 

and number of traders, there may be no multicolinearity problem.
 

6. CONCLUSIONS
 

It can be concluded on the basis of estimates made on marketing costs
 

and margins that the three selected ,;arkets in Andhra Pradesh were
 

operationally efficient for all thc five IC{ISAT crops. The market
 

margins obtained through different channols were reasonable. For all
 

the crops the producers received the larqest share of the consumers 
the market costs wera Iiigh, they were due to higher
rupee. Uh enever 


taxes.
 



Table 22. Correlation matrix of independent variables.
 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Distance (I) I 

Market size (2) -. 115 1 
%of SAT crops (3) .033 -. 1790 1 

Market age (4) -.184 .248 -.230 1 
No. of wholesale -.07 .891 -.203 .220 1 

traders (5) 
No. of corriission .041 .725 -.I5 .142 .837 1 

agents (6) 
Tel/turnover (7) -. 148 -.127 -. 110 .073 .753 .196 I 
Tel./trader (8) -.278 .396 -. 161 .399 .343 .265 .643 1 
Changes of market 

secretaries (9) 

.150 .031 .055 -.178 .069 .334 .332 .14:, 1 

Marketyard utiliza .169 .192 .011 .096 .051 .022 -.238 -.003 .311 
tion (10) 

Size of trader (I1) -.025 .368 -.037 .277 -.009 -.037 -.530 .137 -. 123 .396 I 
Population .116 -.066 .219 -.376 -.061 -.113 -.086 -.124 .187 110 -.062 I 
Density (12) 
Density of crop 

production (13) 

.102 -. 104 .192 -.247 -. 132 -.051 .016 -.045 .259 -.027 -.028 .032 1 
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On the basis of correlation analysis, it can be concluded that
 

most of the selected markets were integrated well for most of the
 
not well
ICRISAT crops. Among ICRISAT crops, sorghum prices were 

correlated. This may be due to greater quality variations In this 

crop as compared to other crops, and difficulties in quality assess
miil t. 

Bo'h marketing margins znd price corrulati a coefficients are 

in thlemselves incomnle t imeasures of imarluLing eflficiency; if applied 

toge t er, they may complement each other in tihat one measure may 
In the case
suggest slhortcomings thlat the other does not capture. 


of the thiree markets studied, however, botih measures tend to agree.
 

AnAlysus of the price correlation cr.oficietnLs leads to tihe
 

fol lowing conclusicns: the fewer the tra...rs tihe 	hi g er the pricing
 
without reducing
efficiency. In the existing .,,arkeLs; tlie 'fore, 


the totLA number of traders, more regmil,,td markets with fewer traders
 

In each would increase pricing efficiancy. llis would imply more 

markets in the vicinity of Iarmers providing better physical access. 

MoreL 1-c 'hones should be plrovided In thmese markets, but they shiould 
is i,portantbe dist:ributed equally among tradars. lrkat supervision 

so
and market secretaries shlould be exchanged at intervals tlat they 

can properly oversee market activities wi thout being influenced by 

vested (traders') interests. Marketyards should he established, large 

enough, yet not too large, to avoid conustlion as well as too much
 

empty space in the yard.
 

VTR,1.v0 :vsssm
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Appendix T ,ble 1. Estimates of price spreads, marketing costs, and margins
 

"or sorghum in selected markets of Andhra Pradesh,
 

1975-76.a 

Iteros 
.Waranga

Rs/AI % 
l(hammam 

Rs/q % 
Tandu r 

Rs/q % 

Farmers' sale price 144.50 (85.4) 147.25 (86.8) 149.86 (88.9) 

Farmers' market charges: 
Commission 2.89 (2.0) 2.20 1.30 2.25 1.50 

Weighment 0.05 0.05 0.05 

Libor (liamali) 0.18 0.07 0.07 

Total market churges 3.12 (1.8) 2.35 (1.4) 2.40 1.4) 

Farmers' net sale price 141.38 (83.6) 144.90 (85.4) 147.46 (87.5) 

Primary wholesale Lraders' 
purchase price 11111.50 (85.4) 147.25 (86.8) 149.86 (88.9) 

sale price 160.39 (91,.8) 162.15 (95.6) 163.55 (97.1) 

gross margin 15.89 (9.4) 14.90 (8.9) 13.69 (8.1) 

"' Market costs: 

variable costs 1.85 1.74 1.58 

fixed costs 0.86 0.99 0.75 

market fee 0.72 0.50 0.74 0.50 0.75 0.50 

sales tax 3.61 2.25 3.65 2.25 3.68 2.25 

" Total market zosts 7.04 (4.2) 7.12 (4.2) 6.76 (4.0) 
Net margin 8.85 (5.2) 7.78 (4.6) 6.93 (4.1) 

Retailers' 
purchase price 160.39 (94.8) 162.15 (95.6) 163.55 

sales price 169.19 169.65 168.50 

gross margin 8.80 (5.2) 7.50 (4.4) 4.95 (2.9) 

Market costs: 

variablu costs 1.76 2.45 1.50 
fixed costs 0.45 0.30 0.25 
total costs 2.21 ( 1.3) 2.75 (1.6) 1.75 ( 1.0) 

net margin 6.59 (3.9) 4.75 (2.8) 3.20 (1.9) 

Consumers' purchase price 169.19 (100) 169.65 (100) 168.50 0i0) 

Farmer's share in (83.56) (85.41) (87.51) 

consumer's rupee 

aFigures in parentheses are percentages based on consumer purchase price 
= 100.
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Appendix Table 2. Estimates of price spreads, marketing costs, and margins
 
for pearl millet in selected markets of Andhra Pradesh,
 
1975-76." 

I eins "-
Wa ranqa I 

q-
Kharnma m 

5Rs/q % 
Tandur 

Rsq % 

Farmers' sale price 140.90 (88.7) 146.20 (88.1) 148.67 (87.9) 

Farmers' market charges: 
commission 2.82 2.00 2.19 1.50 2.23 1.50 
wei ghnlm 0.05 0.05 0.05 
labor (ilamali) 0.18 0.12 0.10 
total marlet charges 3.05 (1.9) 2.36 (1.4) 2.38 ( .4) 

Farmers' net sale price 137.85 (86.8) 143.84 (86.7) 146.29 (86.4) 

Primary wholesale traders' 
purchase price 110.90 (88.7) 146.20 (88.1) 148.67 (87.9) 
sales price 
gross margin 

153.26 
12.36 

(96.5)
(7.8) 

159.55 
13.35 

(96.1)
(8.0) 

162.65 
13.98 

(96.1)
(8.3) 

" Market cost:s.: 
variable costs 1.85 1.71 1.25 
fixed costs 0.86 0.99 0.71 
market fee 0.70 0.50 0.73 0.50 0.74 0.50 
sales tax 3.45 2.25 3.59 2.25 3.66 2.25 

total market costs 6.86 (4.3) 7.05 (4.2) 6.36 ( 3.8) 
net margin 5.50 (3.5) 6.30 (3.8) 7.62 (4.5) 

Retailers' 
" purchase price 153.26 (96.5) 159.55 (96.1) 162.65 (96.1) 

sales price 158.81 165.98 169.22 
gross margin 5.55 (3.5) 6.43 (3.9) 6.57 (3.9) 

Market costs: 

variable costs 1.76 2.45 1.50 
fixed costs 0.45 0.30 0.25 
total costs 2.21 ( 1.11) 2.75 (1.7) 1.75 (1.0) 

net margin 3.34 ( 2.1) 3.68 ( 2.2) 4.82 (2.8) 

Consumers' purchase price 158.81 ( 100) 165.98 ( 100) 169.22 (100) 

Farmer's share in 
consumers r pee (86.80) (86.66) (86.44) 

aFigures in parentheses are percentages based on consumer purchase price = 100. 
Other figures under %column are fixed by the Government on ad valorem basis 
on farmers' sales price. 
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Appendix Table 3. Estimates of price spreads, marketing costs, and margins
 
for pigeonpea in selected markets of Andhra Pradesh,
 
1975-76.a
 

aranga Khammam Tandur
Items 
 Rs/q t Rs/q % Rs/q %
 

Farmers' sale price 196.10 (78.2) 201.50 (79.2) 213.26 (81.1)
 

Farmers' market charges: 
commission 3.92 2.00 3.02 1.50 2.98 1.50 
welYIlment 0.05 0.05 0.05 
lalor (illali) 0.18 0.12 0.10 
tota' L0St5 4.15 1.7 3.19 ( 1.3) 3.13 ( 1.2) 
net price 191.95 .(76.5) 198.31 (78.0) 210.13 (79.9) 

Primary wholesale traders' 
" purchase price 196.10 (78.2) 201.50 (79.2) 213.26 (81.1) 
" sale price 214.13 (85.4) 218.82 (86.0) 230.67 (87.7) 

gross margin 18.03 (7.2) 17.32 (6.8) 17.41 (6.6) 
" 	 Market costs: 

variable costs 2.06 2.18 1.13 
fixed costs 0.73 0.85 0.99 
market fee 0.98 0.50 1.01 0.50 0.09 0.50 
sales tax 6.96 3.25 7.11 3.25 7.50 3.25 
to al costs 10.73 (4.3) 11.15 (4.4) 10.61 (4.0)

" net margin 7.30 (2.9) 6.17 (2.4) 6.80 (2.6) 
Millers' 

" purchase price 214.13 (85.4) 218.82 (86.0) 230.67 (87.7) 

sale price of dhal 238.46 (95.1) 242.02 (95.2) 250.82 (95.4)
 
gross miargin 24.33 ( 9.7) 23.20 ( 9.1) 20.15 ( 7.7)
 
Market costs:
 
var able costs 8.70 8.95 7.65
 
fixed costs 2.90 2.55 2.30
 
total costs 11.60 ( 4.6) 11.50 ( 4.5) 9.95 ( 3.8)
 

" net margin 	 12.73 ( 5.1) 11.70 ( 4.6) 10.20 ( 3.9) 

Retailers' 
i price of 238.46 (95.1) 242.02 (95.2) 250.82 (95.4)purchase dhal 

" sale price of dhal 250.82 254.32 262.98 
" gross m,,argin 12.36 (4.9) 12.30 ( 4.8) 12.16 (4.6) 
I' Market costs: 

variable costs 3.90 4.05 	 2.76 
f:ixed costs 0.50 0.110 0.30 
total costs 4.10 (1.8) 4.45 (1.7) 3.06 (1.2) 
net margin 7.96 (3.2) 7.85 (3.1) 7.20 ( 2.7) 

Consumers' purchase price 250.82 (100) 2511.32 (100) 262.98 ( 100) 
of dhal 

Farmer's share In con- (76.52) (77.97) (79.90) 
Sumfler' s rupee 

alFigures In parentheses are percentages calculated considering consumer pur
chase price = 100. Other figures under % col. are fixed by the Government on 
ad ya-or(] basis on farmer's sale price. 
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Appendix Table 4. Estimates of price spread marketing costs and margins
 
for chickpea in selected markets of Andhra Pradesh,
 
1975-76.a 

Itref_ Warani_1 Khammam Tandur 
Rs/(IR / Rs/q% 

Farmers' sale price 1941.80 (79.5) Qf2.66 (79.4) 207.59 (82.1) 

Farmers' market charges: 
commissul n 3.90 2.00 2.98 1.50 3.11 1.50 
wei(hment 0.05 0.05 0.05 
labor (Hamali) 0.18 0. 12 0.10 
total coshts 4.13 ( 1.7) 3.15 ( 1.3) 3.26 ( 1.3) 
nut pricu 190.67 (77.8) 195.51 (78.1) 204.33 &U. 8) 

Primary wholesale traders' 
purchase price 194.80 198.66 207.59 
sale price 
"gross margrin 

212.23 
17.43 

(86.6) 
(7.1) 

216.99 
18,33 

(86.7)
(7.3) 

224.96 
17.37 

(89.0)
(6.9) 

" Market costs: 
varible costs 2.06 2.18 1.13 
fixed costs 0.73 0.85 0.99 
market fee 0.97 0.50 0.99 0.50 I.08 0.50 
sales tax 6.90 3.25 .05 3.25 7.31 3.25 
total costs 10.66 (4.3) 11.07 ( 4.4) 10.51 (4.2) 
net maryin 6.77 (2..8) 7.26 ( 2.9) 6.86 (2.7) 

Millers' 
" 
H 

" 

purchase price 
sale price of dhal 
qross marjin 

212.33 
233.33 
21.10 

(86.6) 
(95.2) 
( 8.6) 

216.99 
238.79 
21.Bo 

(86.7) 
(95.4) 
( 8.7) 

224.96 
243.36 
18.40 

(89.0) 
96.3) 
( 7.3) 

Ma rket cohMt s 
Vcrible cu5 "i6.70 6.95 5.45 
fixed costs 2.90 2.55 2.10 
total costs 9.60 (3.9) 9.50 (3.8) 7.55 (3.0) 
net margin 11.50 ( 4.7) 12.30 ( 4.9) 10.85 ( 4.3) 

Retai lers' 
ul)rchase price of dhal 233.33 (95.2) 23879 (95.4) 243.36 (96.3) 

sale price of dhal 
gross margin 

215.17 
i1.84 (4.8) 

250.29 
11.50 (4.6) 

252.77 
9.41 (3.7) 

Market costs: 
variable costs 3.90 4.05 2.76 
fixed cost-, 0.50 0.40 0.30 
total co.t,, 
[net marli 

& 4o 
7.44 

1.8) 
(3.0) 

4.4i5 
6.05 

( 1.8) 
(2.4) 

3.06 
6.35 

(1.2) 
(2.5) 

Consumers' purchase ice 245. 17 (I00) 250.29 (100) 252.77 (100) 
of dhal 

Farmer's share in con- (77.7Y) (78.11) (80.83) 
sumer s rupee 

aFigures 1Inparentheses are percentages workud out considering consumer pur

chase price - 100. Other figures under % column are fixed by the Government 
on ad valoreim basis on farmer's sale price. 
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Appendix Table 5. Estimates of price spreads, marketing costs, and margins 
for groundnut In selected markets of Andhra Pradesh, 
1975-76.a
 

Wa ran ya I Khammam Tandu r 
Iters Rs/q Rs/% 

Farmers' sale price 226.95 (71,.4) 2314.22 (75.0) 129.77 (76.7) 

Farmers' market charges: 
4.53 2.00 3.51 1.50 3.414 1.50
connlssion 

welghment 0.08 0.08 0.08 
labor (lamalI) o.511 0.20 0.20 
total costs 5.15 (1.7) 3.79 (1.2) 3.72 (1.2) 
net price 221.80 (72.7) 230.13 (73.8) 226.05 (75.5) 

Primary wholesale traders'
 
" purchase price 226.95 (74.14) 2314.22 (75.0) 229.77 (76.7) 
" sale price 

gross margin 
238.15 

11.20 
(78.0) 
(3.7) 

246.67 
12.17 

(79.0) 
4.0) 

240.17 
10.40 

(80.2) 
(3.5) 

Market cos ts : 
varlable costs 3.28 3.614 2.95 
fixeQ costs 0.75 0.88 0.85 

market fee 1.13 0.!50 1.17 0.50 1.15 0.50 

" 
i 

total costs 
net margins 

5.16 
6.01t 

(1.7)
(2.0) 

5.69 
6.78 

(1.8)
(2.2) 

4.95 
5.45 

(1.7)
(1.8) 

Millers' 
" purchase price 238.15 (78.0) 26.69 (79.0) 240.17 (80.2) 

" 
sale price of g.nut oil 
gross margin 

281.55 
43.110 

(92.2) 
(14.2) 

287.02 
10.33 

(91.9) 
(12.9) 

278.91 
38.74 

(93.1) 
(12.9) 

" Market costs: 
variable costs 10.32 9.50 8.70 

fixed costs 3.39 3.07 3.15 
sales tax 11.26 4.00 11.118 11.00 11.16 4.00 

total costs 24.97 (8.2) 211.05 ( 7.7) 23.01 ( 7.7) 
net margin 18.113 (6.0) 16.28 ( 5.2) 15.73 ( 5.3) 

Retallers' 
" purchase priceof g.nut oil 281.55 (92.2) 287.02 (91.9) 278.91 (93.1) 

sale price cf 
gross margIns 

g.nut oil 305.23 
23.68 ( 7.8) 

312.28 
26.26 ( 8.41) 

299.4-/ 
20.56 (6.9) 

Market costs: 
ar7fl-+ e costs 13.90 15.53 12.26 

" 

fixed costs 
total costs 
net margin 

0.50 
14.40 
1IL28 

( 4.7) 
(3.7) 

0.10 
15-93 
10.33 

( 5.1) 
( 3.3) 

0.35 
12.61 
9.95 

( 4.2) 
(3.3) 

Consumers' purchase prIce 305.23 (100) 312.28 ( 100) 299.147 (I00) 
of oil 

Farmer's share in con- (72.66) (73.78) (05.18) 
sumer's rupee 

aFigures In parentheses are percentages worked out based on consumr purchase 

price 100, Other figures under %column within brackets Indicate the 

ad valorem rate at which the particular i tem is being charged. 



Appendix Table 6. 
Correlation coefficients 
cf weekly market prices of sorghum in selected -markets In 1574-75.
 

Andhra Pradesh 
W-L KI- TDR 

Madhi'a Pradesh 
IND UJJ NGJ PON 

Maharashtra 
MLG DOD MKP LTR 

Raiasthan 
NDB HND BON 

Gujarat 
PTK SNT 

Karnataka 
G00 BGK CTD 

Utta- Fradesi 
SHB BNu JRR PN4 

Warangal (WGL) 1.00 .30 .37 -73 .48 -.78 .53 .25 .63 .31 .65 .32 -. 01 .35 .35 .16 .84 .61 .59 .86 63 .11 .74 
Khamam (KVM) 1.00 .88 .74 .61 -- .54 .70 .82 .71 .90 -- -- -- .41 .19 .71 .71 .51 -- .95 -- .35 
Tandur (TDR) 1.00 .31 .20 -. 22 .20 .-2 -.25 -.35 .32 .33 .76 .02 .17 .26 .40 .29 .41 -.26 .38 -.26 .42 
Indore (IND) 1.0j .74 -. 72 .07 .74 -. 11 .10 .22 .26 -.46 .68 .38 .34 .54 .52 .51 .65 .52 -.11 .60 
Ujiain (UJJ) 1.00 -.33 .27 .91 .01 .32 .10 -.25 -.53 .27 .64 ,44 ,33 .37 .45 .90 .23 .68 .53 
N. Guni (NGJ) 1.00 .7 -.90 .91 .90 -.53 -.09 .70 -.08 .21 .82 .77 -.60 -.86 .45 -. 77 .32 -.64 
Poona (PON) 1.00 .74 -.22 .26 .41 -.71 -.29 .46 .32 .L6 .39 .54 .52 .62 -. 14 .28 -.21 
Malecaon (MLG) 1.00 .50 .77 .52 -- -.10 .55 .36 .90 .21 .83 .c2 -- .79 -- .75 
Dondiacha (DOD) 1.00 .41 .29 .59 .4L -.32 .20 .06 .42 .06 .25 .88 -.33 -- .36 
Malkapur (MKP) 1.00 .24 .28 .32 .34 .33 .23 .35 .03 .15 .82 -.28 .74 -.28 
Latur (LTR) 1.00 .'0 .76 19 .08 .11 .60 .47 .33 .63 .06 -.30 .27 
Nadbal (NDB) 

1.00 .84 .25 -. 36 -.09 -.06 .55 06 .10 .08 -.29 -.33 
Hindone (HND) 

1.00 .21 .27 .48 .33 -. 10 .58 -- -.22 -- -.38 
Begun (BGN) 

1.00 .60 .63 .32 .48 .57 .78 .56 .82 .31 
Patan (PTN) 

1.00 .34 .13 .10 .26 .69 -. 13 .56 .21 
Santrampur (SNT) 

1.00 .31 .63 .67 -. 16 .18 .57 .31 
Gadag (GDG) 

1.00 .75 .70 .56 .56 .12 .53 
Bagalkot (BGK) 

1.00 .78 .16 .53 -.03 .33 
Chitradurga (CTD) 

1.00 .41 .60 .45 .53 
Shahabad (SHD) 

1.OO .42 .67 .65 
Bendki (BND) 

1.00 .37 .71 
Jarar (JRR) 

1.00 .71 
Panwari (PNW) 

1.00 



Appendix Table 7. Correlation coefficents of weekly market prices of pearl millet in selected markets in 1974-75. 

Andhra Praczesh 
WGL KmM TOR 

Madh.'a 
IND 

Pradesh 
UJJ PON 

Maharashrra 
MLG DOD MKP LTR 

Rajasthan
NOB HND 

Gujarat
PTN SNT 

Karrataka 
BGK CTD 

Uttar Pradesh 
SHB BND JRR 

Warangel (WGL) 

Khamrram (KMM) 

Tandur (TDR) 

Indore (IND) 

Ujja'n (UJJ) 

1.00 .93 

1.00 

.91 

.90 

1.00 

.93 

.71 

.58 

1.00 

.91 

--

.14 

.81 

1.00 

.54 .44 

.71 .28 

.84-.. 

.77 .10 

.42 .11 

.i0 .86 .02 

.82 .65 .40 

.. ..-. 47 

.10 .01 .73 

.10 -.10 -.11 

-.39 

.40 

.86 

.78 

.45 

.79 

.97 

.94 

.77 

.89 

.84 

.88 

.70 

.63 

.69 

.52 

.85 

.66 

.53 

.38 

.61 

.74 

.80 

.73 

.73 

.51 

.84 

.92 

.74 

.31 

-.71 -.23 -.68 

.11 -.23 -.93 

.83 -.11 -.89 

.85 -.48 -.50 

-.13 -.36 --
Poona (PON) 

Malegao:. (MLG) 

1.00 .52 

1.00 

.91 

.37 

.61 

.26 

.69 

.54 

.72 

--

.77 

.41 

.65 

.25 

.78 

.41 

.68 

.07 

.75 

.12 

.89 -.22 -. 66 

.. .. .. 
Dondiacha (DOD) 1.00 .27 .52 -- .69 .15 .29 -.14 -.42 
MalkaPur (MKP) 

Latur (LTR) 

Nadbai (NDB) 

•Hindone (HND) 

Ptan (PTN) 

Sdnrarrpur (SNT) 

Baalkot (BGK) 

Chitradurga (CTD) 

Shahabad-(SHB) 

1.00 .77 

1.00 

--

.70 

1.00 

.59 

.27 

.89 

1.00 

.69 

.12 

.34 

.67 

1.00 

.81 

.58 

.38 

.63 

.68 

1.00 

.55 .29 

.16 .23 

.57 .66 

.61 .46 

.70 .45 

.78 .26 
1.00 .69 

1.00 

1 

-.21 -.35 -.41 

-.26 .01 -

.15 -.08 -.79 

.66 -.16 -.66 

.75 -. 23 -. 34 

.59 -. 33 -. 58 

.08 -.17 -.70 

.00.56 --
Bendki (BND) 

Jarar (JRR) 
1.00 -

1.00 



Appendix Table 8. Correlation coefficients of w.eekly market prices of piceonpea in selected markets In 1374-75. 

And-ra Fradesh 
W L IM'TORD 

M*a 
IND 

;radesh 
UJJ NGJ PON 

taharasn re 
MLG 00 MK? LTR 

Rajas thee 
ND5 H0 

ujar a 
FTN SNT 

K.rr ataka 
GD BG K CTD 

Uttar Pradesh 
SHB BNL JRR PNpW 

Warangal (WGL) 

Kharna:7 (K m) 

Tandur (TOR) 

Khand,;a (KDW)Kr-,no:- ("No) 

ndo~e (INO) 

Ujan (UJJ) 

N. Gunj (NGJ) 

Poona (PON) 

ae oech (LO) 

Dondiacha (DO0) 

Malkapur (MKP) 

Latur (LTR) 

Nadai (NDB) 

Hnntne (HND) 

Satra ( )NTN 
Sentrampur (SNT) 

Bagalkot (GK) 

Chitradura (CTD) 

Shahabad (SHB) 

1.00 .96 

. 0 

.85 

. . 

1.00 

. .82 -. 

.51 -F2 -.46(10 ...8 

.3 *. -3 -. 2i 
n .3.3-. 3 .53 - . 

1.00 .90 -. 51 

1.00 -.34 

1.00 

59.93 .50 .88 .87 .83 
:4 3 -75- 7 .80.54 .53 .7 .73 . 

.32 .68 .71 .86 .94 
7.5 

....7 .45.8 .91 .50 

.91 .29 .93 .90 .77 

.55 .51 .71 .92 .81 

.32-.58-.60 -. 57-Lc-. 

1.00 .44 .94 .91 .22 

1.00 .80 .47 ., 
.00 .5- .. 

1.00 .96 .90 

1.00 .35 

1.00 

.68 .57 

6:5.69 

. .54 
-

.73 .77 

.60 .87 

.8E .77 

76- 7 

.30 .66 

.37 .33 

.08 .21 

.77 .84 

.76 .72 

1.00 .84 

1.00 

.3 E.7 

... .5 

.61 .E 

.60 .92 

.54 . 

.63 .51 

.17-.4 

.72 .85 

.30 .52 

.1- .93 

67 .95 

. .25c7 

.70 .71 

.67 .Q1 

1.00 .63 

1.00 

.53 -75 .54 

.42 7- .90 

.32 .62 .94 

.54 .24 .87 

.66 .91 .81 

.50 .7 2 .2 

-.3 -.4 -.57 

.62 .85 .93 

.35 I .92 

.46 .61 .92 

.74 .83 .96 

.63 .70 .9' 

.61 .85 .66 

.32 .95 .74 

.52 .77 .65 

.39 .78 .55 

1.00 .54 .62 

1.00 .88 

1.00 

.92 

.82 

.81 

.91 

.91 

.8 

-. 50 

.7 

.39 
.. 

.90 

.93 

.82 

.85 

.95 

.63 

.95 

.82 

.89 

.82 

.54 .85 .54 

.93 .7L .95 

.90 .77 .58D 

.54 .90 .90 

.5 .91 .9 

.93 .51 .9i 

-.76 -.70 -. 4c 

.91 .S2 .-3 

.37 .35 -.403 - 0 

.94 .90 .37 

.95 .94 .94 

.80 .74 .77 

.80 .81 .76 

.93 .94 .96 

.67 .60 .41 

.55 .92 .93 

.80 .76 .72 

.93 .89 .98 

.70 .74 .68 

-

0D 

Bendki (BND) 1.00 .9 .978 .98 
Jarar (JRR) 1.00 .98 .97 
Panwarl (PNW) 1.00 .95 

I .00 



Appendix Table 9. Correlation coefficients cf weekly market prices of chickpea in selected markets In 1974-75. 

A_ 
DR 

Mad.a Pradesh 
KD i UJJ NC PO 

Manarashtr= 
LML 0 MKP LTR NDz 

Raiasthar. 
HN Z GNG BIGN 

Gu 
PTh 

ra-
SNT 

Karnataka 
GDG BGK 

Uttar Pradesh 
SHE BM JRR FN' 

Tandur (TDR) 
(KK.han=w (KOW) 

(nor(INO)Indore 

UjJain (UJJ) 

N. Gunj (NGJ) 

Poona (PON) 

Malegaon (MLG) 

Dondiacha (DOD) 

Maikapur (MKP) 

Latur (LTR) 

Nadbai (NDB) 

Hindone ( GN) 

Ganganaoar (GNG) 

Begun (FGN) 

Saan (PmT) 

Santrampur (SNT) 

Gadak (GDG) 
Bagalkot (BK) 

Shahabad (SHB) 

W 
1.00 .67 

1 
L.0 

.58 .75 -.25 . 
.... 

.90 .55 -.05 .75 .55 
1 CO . -1i3 .7; . 

1.00 .06 .E1 .35 
1.00 .09 .09 

1.00 .84 

1.00 

. .52 
.. 

.60 .86 
.94.73 .94 

.': .85 

.03 -.05 

.79 .89 

.-1 .85 

1.00 .76 

1.00 

,90 

.87 
5.4.94 

.96 

-.01 

.92 

.89 

.75 

.94 

1.00 

.88 

.29 

.. . 

.91 

-.35 

.85 

.86 

.73 

.89 

.96 

1.00 

.80 .55 .03-O 

.90 .90 .89 

97.1 .84 

.91 .58 .9-5 
-.26 -.06 .60 

.9C .68 .88 

.86 .65 .82 

.71 .66 .48 

.93 .83 .96 

.96 .86 .92 

.96 .90 .91 

1.00 .94 .92 

1.00 .67 

1.00 

c6 .7•.0. 6s 

.60 .86 

.76 .51 

.66 .85 

-.18 -.06 

.74 .86 

.70 .82 

.47 .64 

.85 .91 

.82 .92 

.81 .88 

.74 .95 

.42 .84 

.87 .91 

1.00 .72 

1.00 

.70 .33 

.85 .55 

.93 .75 

.85 .64 

-.16 -.14 

.88 .64 

.83 .62 

.78 .87 

.95 .76 

.91 .67 

.87 .65 

.92 .70 

.81 .67 

.90 .92 

.71 .43 

.91 .70 

1.00 .78 
100 

1.00 

.56 85 .79 

.85 .9, .89 

.90 .96 .92 

.81 .5-O .80 

-.37 -.19 -. 30 
.78 .89 .82 

.73 .91 .81 

.68 .73 .77 

.87 .93 .89 

.86 .97 .88 

.89 .95 .91 

.89 .95 .90 

.68 .84 .72 

.74 .8G .87 

.74 ..80 .82 

.88 .91 .89 

.88 .91 '.91 
.72 .68 .91 

. 8 .91 

.76 

.86 

.94 

.88 

-. 11 

.86 

.87 

.64 

.92 

.92 

.89 

-.92 

.64 

.86 

.76 

..92 

.90 
,74 

.88 

', 

Bendki (N)1.00 .88 .91 .88 

Jarar (JRR) 
Panwari (PNW) 

1.00 .91 

1.30 

.94 

.91 

AP: Andhra Pradesh 



A;pendix Table 10. Corrlatio- coeffic'ent of weeLI 7.m,-k=t prices of groundnut in s=ecte- markets in 1574-75. 

Andhra Fradesh 
Wu KM TDRI 

Mad-va rracesh 
KD rINO LJJ PON ML DD-1 MKF LTR 

Raaarash:ra.ajasthan 
ND- HNL BGN 

Gujarat 
F!N DNG SNT 

Karnataka 
GDO EGK CTO 

UP 
5HK 

W~ra:en (WGL) 1.00 .62 .55 .15 .36 .63 .60 15 .13 .8L -.27 .52 .30 .31 .56 .55 -. 32 .49 .42 .52 .33 
a (<i) 1.00 .72 .60 -.36 -.L5 -. 10 -. 55 -.57 -.45 .OS .05 .16 -.11 .10 .7 .10 -.14 -.31 .33 .35 

Tancur (TOR) 1.00 .75 .66 .65 .74 .71 .40 .42 .34 .35 .65 .60 .25 .31 .53 .1 .67 .31 -.21 
Khandwa (KDW) 1.00 .55 .72 .63 50 .65 .84 .35 .35 .45 60 ,21 .92 42 73 .75 -. 1 -. 27 

Irdore (IND) 1.00 .4i .52 62 .55 .30 .I6 .1:' .52 .66 .35 .4s .35 .60 .60 -.10 .06 
Ujjain (UJJ) 1.00 .53 .65 .57 .70 .17 -. 05 -13 .32 .35 .84 -.21 .61 .22 -.34 -.20 
Fon (PON) 1.00 .72 .67 .59 .70 .75 .75 .51 .10 .28 .59 .78 .60 .44 .11 
haiecaon (MLG) 1.00 .72 .76 .57 .32 .52 .62 .74 .i .43 .58 .69 .14 .18 
Don6iacha (DOD) 1.00 .73 .55 .54 .57 .64 .84 .12 .41 .46 .68 -.o8 .14 
M2lkapur (MKP) 1.00 .33 .23 .23 -52 .78 .64 .14 .54 .74 -.o5 -.20 
Latur (LTR) 1.00 .35 .36 .33 .53 -.79 .54 .38 .40 -.49 .53 
Nadbai (NDB) 1.00 .87 .42 .45 -.53 .4 .45 .46 -.61 -.28 
Hindone (HND) 1.00 .76 .84 -.06 .52 .78 .66 -.44 -.27 
Legun (SGN) 1.00 .63 .12 .53 .67 .76 .03 .05 
Fatan (PTN) 1.00 -.35 .15 -. 15 .76 .10 .60 
Dzmnagcr (DNG) 1.00 -.31 .90 .51 .10 -.90 
SantrampLr (SNT) 1.00 .40 .42 -.29 .17 
Gadac (GDG; 1.00 .68 .47 -.16 
Bagalkot (BGK) 

1.00 .25 -. 17 
Chitraduraa (CTD) 

1.00 -. 28 
Shahabad (SHB) 

1.00 

UP: Uttar Pradesh 


