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AN ECONOMETRIC APPROACH TO EVOLVE VIABLE
CATTLE DEVELOPMENT FINANCING SCHEMES*

BN, Misra, U.K. Srivastava, and Deepak Chawla
Indian Institute of Management, Ahmedabad

1. Introduction

There has been a marked increase in commercial bank advances
for agricultural activities after the natioralization of banks in 1969,
The agricultural loans of commercial banke have increased from about
Rs .45 crores in 1968 to Rs,617 crores in December 1973, This manifold
incraase in agricultural:loans was possible due to the rapid expansion
of bank' danches and appropriate changes in lending policies. 1In the }
initial stages banks generally helped relatively well off farmers because
they were easy to contact and could provide security for the loans. But
it was soon realized that bank resources would not achieve the desired
social objective of increasing income and employment opportunities accom=
panied by a reduction of inequalities between the rich and the poor in
that way, Therefore; it was felt that more and more bank credit should
be made available to small and marginal farmers, and this required quality
lending and effective supervision over the endwuse of such finance, For
this purpose various-districts in the country were delineated as lead
bank districts for commercial banks. The lead bank in each district
was expected to identify activities suitable for financing, keeping the
social objective in view, and supplement the lending operations with
appropriate follow-up measures. Also, the criterion for giving loans
was changed from security offered for the loan to economic feasibility
of the proposed investment. As Jakhade and Godgil (1, p.56) have indi~-
cated, the criterion of feasibility ensures that the investment proposed
to bd financed is justified on economic grounds and at the same time
provides a built~in cover for demonstrating that it is self-1iquidating,

The changed approach of agricultural financing was reflected in
several specific schemes of financing various agricultural activities
which were formulated and implemented in the last few years, One such
agricultural financing scheme has been to provide finances to farmers
for buying milch cattle, For illustrative purposes, the reievant details

*We are thankful to Mr. ‘s, N Chokshi, Research Assistant, Indian InStitute
of Management Ahmedabad for his help in data collection and processing.



of ome such scheme formlated and implemented by the State Bank of
India, Baroda, in 1972 are given below.

2, A Cattle Development Scheme of the State Bank of India

The objective of this scheme was to enable farmers of the Baroda
district to acquire milch animals of better breed and thereby increase
their incomes as well as improve the supply of milk in the area, It
was expected that in the long run the scheme would also improve the
quality of milch 'cattle in the area. The scheme was designed primarily
to provide loans to farmer members of village level cooperative milk
societies affiliated to the Baroda dairy (Baroda District Cooperative
Milk Producers' Union Limited). The scheme was to cover villages from
the Padra, Savli, Baroda, Waghodia, Karjan, Simor, Dabhoi, and
--8apkhedo ‘Talukas [ (6f tke -Baroda district)-which were located within-

a radtus of 65 miles from Baroda City., In terms of coverage, the
scheme was envisaged to bring under its fold about 100 village societies
of the 400 societies affiliated to the dairy within three years.

The scales of finance fixed by the dairy were adopted in granting
loans for the purchase of cows, buf faloes, and cross-bred cows. The
. scales. provided the average and upper limit of finance for ‘catt le
purchase (Table 1),

‘Table 1 : Scales of Finance

' e - -Average Maximum Number of animals
‘Andmal”. . price price to be financed
e Rs) . (Rs) _ annually
.. Cow - = 1,300 1,500 2,000
Buffale . 1,600 2,000 850

Cross=bred cow =~ 2,200 3,000 150

For determining the actual amunt of credit permissible to the
.farmers for buying various types of animals, the farmers were divided
into three categories on the basis of the probable number of cattle
they would purchase under the scheme: a) farmers likely to buy up to
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two animalsy b) farmers likely to buy three to five animals; and (c)
farwmers likely to buy six to 25 animals, The percentage of credit to the
purchase price of the animals was fixed as 100, 80, and 75 for the first,
second; and third categories of farmers respectively. In addition to these
loans, the scheme also provided for loans for construction of cattle

sheds for farmers buying more than 10 milch animals. The animals were

to be purchased by farmers after the approval of the veterinmary doctors

of the Baroda dairy and bank officials.

The farmers were toc be charged a flat rate of 10 per cent interest
on the loans. The loans were repayable in four years, The loen instal-
ments were to be recovered by village level ccoperative societies from
the monthly sale proceeds of milk supplied to them. A deduction of 50
per cent of the total sale proceeds was contemplated; this was supposed
to take care of repayment obligations during the lactation as well as

the dry period,

The scheme was perfectly scund in terms of the criterion of economic
feasibility.,  The only subjective element, however, was the marketed
surplus (defined as the quantity of milk supplied by the farmer to the
village level cooperative society), The expectation that 50 per cent
of the sale proceeds of milk supplied would be enough for improving
repayments obligations was based on judgemental estimates by experts,
Init1ally there was no better way to arrive at an estimate of marketed
surplus because there was no past data or experiemnce with such schemes,
Now that these types. of schemes have been in operation for a couple of
years it {is necessary to confirm the judgemental estimates of marketed
surplus with the help of actual data from the farmers ) under the schemes,

Since the marketed surplus of milk is a very crucial variable
in ensuring the repayment of bank loans for cattle purchase, an empirical
estimate of marketed surplus would be useful in formulating and imple=
menting viable cattle development schemes in other places,

3. Objectives, Data, and Framework

The objectives of this paper are: a) to arrive at estimates of
marketed surplus (defined as above) of milk; b) to.simplify computational
methods for pooling cross-section and time series data; and ¢) to determine
the terms of repayment (particularly the number of years and the per-
centage of amount to be deducted from the sale proceeds).



Data on the marketed surplus of milk for selected sample of
farmers was collected from records of village level milk societies,
Data on the average price of milkl received by the .farmers and their
holding size was also collected from .records of milk societies, Data
on milk production was collected from the sample farmers themselves,
All the data from the records of village level milk cooperatives re=-
lated.to Jamuary 1973 to February 1974,

The sample farmers were selected in several stages. At first
those milk societies were identified in which the cattle development
scheme was in operation at least for one year, The distribution of
these societies 'is given in Table 2,

Table 2: Distribution of Village Level Milk Societies
in Baroda District : .

Number of No. of societies No. of societies
village covered by the in which the scheme
Taluka level milk Cattle Develop~ had been in opera-
societies ment Scheme tion for a year in
March 1974 .
Padra 77 14 3.
Banda o 83 12 2
Sinor 26 - -
Savli L 74 28 6
Sankheda 31. 6 2
Dabhoi 27 . 5 2
Waghodia 25 10 1
Kar jan 34 3 1
. Ti1lakwada 22 - -
Chota Udaipur 8 4 -
Jalugaon - 4 - -
441 82 17

There were 17 such societies where the scheme had been in
operation for one year in March 1974, Locking into the gecgraphical
spread of thesé societies, it was decided to select one village each
from the talukas, Baroda, Sankheda, Savli and Padra, The milk
socteties in the selected villages had advanced 195 loans. The
details of these lcans are given in Table 3,

1

The prices paid to farmers by the deiry for milk were fixed according
to fat content, Only once were they raised upwards, Thus variances in
average price were mainly because of differences in fat content,



Table 3 : Details of Cattie Development Loans Advanced
to the Selected Societies

Selected No, of Amount Nc., of No. of
Taluka village loans of loam cows buffaloes
Society advanced (Rs) pur= purchased
chased
Baroda Kalanpur 37 1,75,000 56 68
Sankheda  Desan. 27 52,000 - 30
Savli Parthanour 65 1,49,000 33 67
Padra Mehmadpura - 66 - 1,52,000 - 84

The study was - confined to loans granted for the purchase of
buffaloes alone, Thus the sample had to be selected frrm those farme:
who purchased tuffaloes ; they numbered 142, It was decided to selact
a savple of about cne-third of farmers, These 142 farmers had land
holdings of different size and had taken loans at different times. To

ive adequate representaticn to farmers in different econcmic groups
nd with loans in operation having different time periods durations,
he selecticn of the sample was based on a two way classification

f farmexs according to the size of their holding and the duration
£ the loan.. From each cell about one-third of the farmers were
selected. The distribution of the sample fariers numbering 47 1is
yresented in Table 4, .

‘able 4 : Distribution of the Sample Farmers

o 1Duration of the loan (as
ilze of the ’ on March 15, .1974) Total
iolding (acres) ‘ :

3 menths 6 months 9 mghths

. and less. 1 3 2 6
..01 to 3.00 8 4 1 13
)0l to 5.00 2 2 3 7
.01 to 10.00 5 2 4 11
\bove 10 6 1 3 10

Total 22 12 13 47




4, The Model

The marketed surplus of milk (y) sold to village cooperatives
may be considered to depend upon the price of milk (x,), production
of mlk (x,), and income of the farmer besides other “considerations
of relatively minor importance., Information on quantity sold, price,
and quantity produced was available, but data on income was not
available, However, size of the land holding (x,} was used as a proxy
variable for income on which data was available,”The quantity supplied
also depends upon a farmer's efficiency in menagement, To account
for this factor a variable has to be considered that: differs from
farper to farmer but remains invariant over time, Milk supply miy also
vary over time in view of the unaven yield of mllk from buffaloés, To
accommodate this factor a variable that differs over time periods
but remains imvariant over farmers requires to be incorporated. Data
was available on sample farmers over months, The model postulated
makes use of these time series and cross-section data besides account-
ing for the relevant factors menticned above. A general formulation
of this problem can be expressed as: '

e o= f[’x11 ®), x,, (£), Xg, (t) i.‘o’(t), u, () AN ¢S
1 El, Liv.eeee, M
t - 1, seco00y T

where Vg (t) milk scld by the farmer in period t

l xli(t) = price of milk obtained b& i-th farmer 1in period t

x21(t) = quantity of milk produced by i-th farmer in period t

x31(t) = size of holding of i-th farmer in period t

a(i » = farmer specific effect on milk yield 9f i-th farmer
LKD) = time specific effect‘on i lk yield in period t

uy {t) = disturbance term influencing yield of t-th farmer

in period tj 1t also accounts for left over
variables if any .

M.' = mumber of farmers

T = time period,
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A linear version of the model can be expressed as :
y ) =B, + G W) +Bx, @) +Bx, )

+E’3x31(t) + u, (0 2)

Any non-linear version of the general form can be approximated by a
linear form as in Equation (2)3; Misra / 2/ has provided an efficient
method for computing PB's, d's and ¥'s under the assumption that cross-
section observations are drawn independently of each other, while time
series data may have autocorrelations of all possible orders. Since
the present situation exactly conformed tc the abow model, it was
sroposed to follow the procedure developed by Misra with the same
notations and assumptions. The computational steps which were followed
in pooling the cross-scction and time series data are described in
detail in the subscguent section. These computation steps are general
in nature and can be used in any other prnblem where cross-section

and time series data need to be pooled.

5. Empirical Results

While devising the computational steps in the present fnvesti="
ation the problem of varying time series observations for individual
farmers was encountered, To resolve this the farmers were grouped
according to the duration of the loan, i.e. the time period of loans
which had already expired. The groups shown in Table 5 required the
mininum deletion of observationms.

Table 5 : Farmers in Different Groups

Time series data ' No. of farmg:§‘,"_ e
1 = 3 months ‘ 22
1 - 6 months - .. »-12

1 - 9 months 13
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For 22 farmers data was available -for three months, for 12 farmers data
was available for six months, and for 13 farmers data was available for
nine months in all the y and x variables described above. As far as
pooling of the available cross-section and time series data was concerned
the three groups were treated as independent problems -and whatever proce-
dure was adnpted for cone group was repeated for the others in exactly

the same-way, ' ‘

5.1 Use of Cross=-section Data ' ’ ) : N

First of all, cross-section data was used for each time period
and the ordinary least  squares procedure was applied to obtain estimates
of unknown coefficients in the following model for each ome of the three

groups :

y, () = &_(t) +8, ) x, () +d, ©) xp, (©)
’+C(3(t) X4y (t) + v—f(t)— ToEeme s 3)
i = 1, esasss 9 M
where viA(.t) = error term influencing the marketed surplus of

ith farmer ir period t.

All other variables are as defined in Equation (2), gs are the _
unknown parameters to be estimated. The results are given in Table 6,

Table 6: Estimated Marketed Surplus Functior;s: Mr-hthw:lse

Group Month . . Estimated mdel R?
1-3 1. y=20.97 - 9.41xy + .59%, - S.l7x, 0.92
months (.7485) (-.4367) (13.1076)* (-1,3917)
2.y =60.19 - 22.98x; + .63, = B.17x, 0.83
(1,0581) (-.4760) (8.982)% (~1,5815)
3.  y =32.89 - 7.48x, + .5Bx, - 5.48x, 077

(.5474) (=.,1709) (7.2479)*% (-,9931)

Table 6 contd,



Group Month Estimated m~del ' R2
1-6 1. y=-33.77 + 3.7x; +0.%x, .57x, 0.95
months (-1.0890)  (.09)  (9.2B97)* (- .4474)
2, = -37.28 - 16.44x; «+ 1.08)(2 - 1.67x3 0,95
(-1.0424) (-.6053) (12,1912}% (-1,4727)
3. = -6.36 - 28,9x, + .95x, + .77x, 0.95
(~.2306) (-1,3160) (11,2182)% (,7341)
4, = ~656,81 + 34,.47x1 + _.92x2‘ + .12x3 6,53
(-1,1021) (.8759)  (9.8571)*  (-,1062)
5. y= T.20 - 17.89%;  + 95k, v .33y 0.98
(-.0069) (-1.0094) (18.7636)* (.38,09)
6. y=-9.83. - B.99% + .8%, + .44x 0.97
' (-.2735) (=.4118)  (14F229* (,5249)
1-9 1. = 9.6 - 11,208, + 80x, - 1.00x, 0,93
mnths (2741) (-.6920)  (9.5120)0% (-.,7676)
2, sy= 13,06 - 31.26x; + .89, = 0.09x; . 0.93
. (G1757)  (-.9996) (7.2322)%. (-,0421)
3. y=-39.68 - 23.15x; =+ ,,1‘."00x2 . .86x, 0.9
(-.4948) (~.7025) : (6.8230)*%  (,3425)
b y= 273 - 1674k + .85, - .l7x 0.87 -
- (,0375) - (=.4528)  (5.9638)% (- .0785)
5. y= 18757 - 28.48x; + 8%, - 1.27x, 0.89
(.2496) (-.8992)  (5.4165)% (- ,6158) \
6. = 19.33 - 18.55x, + .78%, - 1.58x, . 0.73

(.3360) (,6691)

. (4,1827)%

" Table 6 contd.
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Group Month . Estimated model R2
7. y'= 11.49 - 1,56x, + .85, = 1.98x, 0,90
’ (.4951)  (-1,6722)  (8.1814)* (-1,9151)
8. y=-16.35 - 7.5k, + .9x, - 1.08x, 0.92
(- .6136)  (-.8665) (9.9076)* (- .7985)
9. y= 15.63 - 26.82x) <+ .9k, =  .03x, 0.%

(.7162) (-2.1567)% (14.3017)* (-.0031)

‘--'----—---‘-n--.-l-_--‘--

Figures in pareantheses demote t ratios and
* denotes significance of coefficient at 952 level of

confidence- - . S -

The coefficient of the production variable was significant at
95 per cent of level of ¢onfidence in all cases, while coefficients .of
the price and si%e »f the.land holding variables were mostly insignificant.
The explanatory power of the model as indicated by the square of the co=
efficient of multiple correlation (R2) was also quite high in almost all
cases, The sign.of the coefficient of the production variable was
positive in all cases which confirms the hypothesis that high production
inplies high marketed surplus., A plausible reascn for the insignificance
of the price variable could be the fact that the village cooperatives
enjoyed a nearly monopolistic status in rural areas so that market forces
did not play any significant role in influencing the marketed surplus
of milk, This does not imply that price was not a relevant variable,
What is meant is that the present system of procurement of milk from the
farrers does not permit thé price variable to play its legitimate r-le,
The imsigtificance of the size of the holding variable was perhaps due
to the tendency amcng farmers tn keep only & manageable mumber of milk
cattle irrespective of the size of their holding. The narketed surplus
could better be related to size of the labour force available in the
farming househclds for leooking after the milk cattle, nrovided data
was available. , - i

5.2 Use of Time Serles Data

Using time series data, the marketed surplus function may be
alternatively specified as:



-}]l=-

y4 (€) =gi+ ) (t) +<g

° 21 X214 ®) ¥ vy (©® S

t = 1, LN ] ’T

where, the x, variable is corupled with the constant term A’o in view
of the size of the land h~lding remaining imvariant over the sample
months in all cases under study, Here the time series data was .used
to estimate the cocfficients in Equation (4) by ordinary least squares
procedure in the first instamce. The estimated results are given in
Table 7.

Table 7 : Egtimated Marketed Surplus Functions : Farmerwise

Group Farmer. Fa-tgimted model ‘ R2

1-3 1 y = 21,92 + 115.3%, - 0.077x, 1.00
months

2 y = 38.24 + 16,53, o+ 0.9x, 1.00

3 y = =594.79 + 268.42¢x; + 2,41x, 1,00

4 y=98.0l - 7359x; + 0.79%, 1.00

5 y=-34.80 - 2.30x, +:‘ 0.89x, - 1,00

6 @ y=-107.2 +. 41.67x; + 1.,07x, 1,00

7 y = -121.08 + 77.22x] + 1,00k, 1,00

8 - y=187.09 + 3L.25%, . = .83x, 1,00

9 y=1740.01 - 3000.0lx, + 10x, 1.00

1o - y=-2682.52. + 1050.0lx, ‘+ 5.09, - 1.00

1L -y =-92.30 - 80.67x;  + .90x, 1,00

12' Ly = =67.40 +  50.0x, + O.62x2 1.,0C

13 .y = 6333.62 - 2856.67%; = 2.6lx, 1,00

14 y = 1971.17 - 356.67x; - 6.68x, 1,00

15 y = ~55,90 + 6.49x1 ’ + 0.44x2 1.00

contd,,
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Group Farmer Estimated model R2
1-3 16 = 276.8 - 186.0::1 3.54x 1.00
)
months .
17 = 471.27 + 22921k, - O.l8x, 1,00
18 = -61,54 - 38.39%x, +  1.75x, 1.00
19 = 437.71 - 379.85x, 4 .15x, 1.00
20 ¢ =137.31 - 64.8lx;  +  .62x, 1.00
21 = 204,57 - 121,43x; 4+ 69x,, 1.00
22 = -259.81 + 123.08x; +  .89x, 1,00
1-6 1 = "15.26 - 18 .64x1 + 094“2 0099
months (-2 .0984) (-5.2018% (21,389)*
2 = =36,71 - 6.12x. +. .99, 0.99
(-.9149) (-.1158) (10.364)*
3 = 52.13_- - 55.65x, | .+ .88x, 0.%8
(,4222) (-.5982) (5,0308)*
(.0850) (1,0259) ° (5.0247)*%
5. = -39.24  + . 23.26x; + .68x., 0.87
(- .2647) (.2916) Q .4072)*
6 = -84,81 . + 1.10x; o+ 1.40x, 0,98
(4.3294)*% (.1748) (12 .2001)*
7 = 4,58 - 1l.13x; + Tk, 0.95
‘ (.1501) (-.09) (5,1058)*
8 = 101.33 - 33.10x,- + .36x, C.26
(1.8496) (-.7283) (.9731)

Contd ees
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Group Farmer . Estimated model R2
1-6 9 =199.85 - 95.54x;  + .32, 0.98
months (4.9709)%  (~4,6532)% (3.1238)*%
10 = -83.78 +  4.38x) + 1.25x, 0.54
(=1,3389) (,2308) (5.3350) %
11 = -68,07 -  4.27x; +  1.l0x, 0.93
(~.8848) (= ,0857) (5.8059)*
12 = 142,57 + 73.26x; + 1.00x, 0.99
(-1.8653) (1.6886) (7.8853)%
1-9 1 = -4431  + 10.87x; + 1.00x, " T 0,97
months (- .9301) (.4395) (9.7345)%
2 = 13,55 - 8.68x1 + .73x2 0.93
(.2296) (- .2585) (8.,1574)%
3 = -2.87 -~ 9.30x, +  .B6x, 0.94
(-.1128) (=.9105) (7.6270) %
(.4707)  (=.5713) (5.2486)%
5 =-8.02 - 232 . + 0.070x, 0.95
: (.2391) (~.3608) (5.2406)%
6 = 113.92 = 97.€3x; - + 0.0lx, c.o7
(2.1253)* (~3,2326)% (4,6925)% '
7 = -61 .10 = '74‘.-14.,‘1:_- i + _.91-1(2 0079
' (-1,5745) (-.3011) - (4.3490) s
8 = 1305.07 - 571.69x; - - 1.91x, 0.93
(10,6163)*

(+6.1312)%

(-7.3997)%

contdo . a
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Group Farmer Estimated rodel. | ‘R2
1-9 9 y = ~222,18 + 59.90x; + 2.18x, 0.62
months (-1.7552)  (1.2475) @ ,9734)%
10 y = 105,44 = 50.64x; . + 0.3lx, 0,%
(5.6604)%  (1.2475) (2.9734)*
11 y = =114.40 + 46.00x;  + 1.13x2 - 0,95
T (=3,2061)k  (2.20g7)% (6.9306)%
12 . y = =55.67 +  11.17x + .95%, 0.95
(=2.4100)*%  (.6772) © (9.7001)%*
13 y=-96.21 + 17.6x; + L.léx, 0.2
(- .5464) (,1349) ©  (5,0949)%

Figures in paranthesés denote t ratios and
*denotes significance of coefficients at 95 per cent level
of confidence

The results are similar to those in Table 6, In Table 7 the pro=-
duction variable had significant coefficients. in all cases except onc,
The significance of coefficients was not tested in the case.of results
for the 1-3 month group because the number of ‘sample observations was
equal to the number of unknown coefficients.” Our inference in this
section is restricted to results obtained from the other two groups »nly.
For these two groups, the estimated coefficients of the production
varijable were positive except in one case, Therefore, the inference
drawn in the case of the cross-section data is.almost confirmed by the
results obtained frem the time series data, The explanatory power of
the model a® measured by R2 is quite high in all cases except one,

zlt is observed from Table 7 that R2==_1.for all the relations in the group
1-3 months, This holds true in general. Consider a general linear regression
mdel in matrix form: ’

N y= X +u

with X being Txn matrix of cbservations with T=n. In that case X is square
non-singglar and the least squares estimated value of y is given as:
- - 1,
20 T xy=x@ tah Tt xyey
which is the same as the true value of y. This proves that R2 =1,



5.3 Estimation with Pocled Data

Dcfining aggregate data on variables over farmers in every
group as:

' -1
=T =S -
y(t) = ; yi(€), x4 (0) = Eixji(c>, x40 =M ox, (6 .., (5)
1 =1, ....., M
i o= 2,3

the aggregate marketed surplus function can be defined as?

&) =7, +By x (o +32x2(.t)_ sum (6)
wherce the ‘size of the holding variable ‘is combined with the constant:
¥ o 2s in Equation (4). The price variable x; is defined as the average

rather than the agregated suw to keep its meaning intact in the
‘aggregated model. The aggregated data is given in Table 8, ™

~Table §: Data on Variables Aggregated over Farmers

Group Month y Xy X, ; x‘3
1-3 1 2162 1.30 4090- 76.2
months 2 3655.4 1.20 5626 78.2
3 3042.,1 ¢ 127 . 5320 76,2
1-6 1-  1500.2 c.o1 - 12107 53.17
mnths 2 165C.3 1.G7 2256 - - 53,17
3 1503 .4 1,04 2318 53.17
4 1654 1,26 - 2075 . 53,17
5 1273,9 1.52 1565 53.17
6 1029.6 1,45 1440 53,17
1-9 1 1664.6 1.17 2607 7 119,13
months 2 213¢,3 1.25 _ 206800 | 119,13
3 1(¢s .6 1.32 © 26490 119,13
4 1775.7 1,25 2386 119.13
5 1506 .8 1.35 2149 119,13
6 1215.56 1.36 1892,2 119,13
7 1018.60 1.69 1595 119,13
8 1227.5 1,52 1777 119,13
9 1440 .8 1.39 1840 119,13

Data relating to individual farmers is available on request.
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The results obtained by applying the ordinary least squares pro=
cedure to Equation (6) are given in Table 6.

Table 9 : Estimated Aggregate Marketed Surplus Functions

Group . Estimated model . .o R2
nonths

1-6 y ¥ -1236.23 + 529.79%, * 1.0&:2' ‘ 0.99
months (-3.55)%  (3.68)* (11.16)*

1-9 y = 20C.44 = 235.01x, + 0.77%, - 0.93
months (0.26) (-0.63) (5315) %

ficance of coefficient at 95 per cent level of confidence

The estimates of the comstant term provided in Tables 6, 7 and 9
may now be used to obtain unbiased estimators of ¥''s given in equation (2)
by using the formulat:

T(t) -¥_= C(t) —M‘Aco e o o a . (7)
where Y = peans of ¥'s
e (t) %,constant term for teth in Table 6.
<, - = constant term corrected for the size of the
:.-holding variable in Table 9 ‘
M = number of farmers in each group (groups as

.defined in Table 5),

Repeating thé calculaticn by using the fornula in Equation (7)
for all the three groups the estimates cf time specific constants were
obtained arcund their sarple mean,
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The unbissced estimate of the disturbance term given in Equation
(4) can be estimated as:

N
“~

A {”r
. -— - - LX -
v (8) =y ) =5, 14 FLice 5

where wi(t) = estimate of the disturbance ternm
2
A A
Soi 514 and 521 dennte ordinzry least square estipators of
H] -

21 ¥21(t) e €

the corresnonding cocfficients., All other variables are

defined as in Equation (1),

Using the estimates in Equation (7) and (8) and the estimates
given in Table 9 the elements of the S matrix were computed for use in
the generalized lecast square model, The computation of these elements
was done as follows: )

A

w(E) Wy (€ + MMl [e(®) -

1 -
t =
Stt € o

w ™M

ey -¥'te, T e (9

where s ' is the typical element in t-th row and t-th colupn of
matrix S,

The S Matrix was computed for all the three grouﬁs separately,
These estimates are provided in Tables 10, 11 and 12,

{
Table 10: Estimated S matrix for the 1 - 3 months @roup

Month 1 2 3"
1 56866200 50537300 54963700
505373Co 4488 G400 48820900

3 5456370CC 488620:900 53096700
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The S Matrix as computed in Tables 10, 11, and 12 can be used
to obtain a generalized least squares estimator of coefficients in the
aggregate Equation (6) because all the variances and covariances of the
error term u(t) are estimated unbiasedly from the corresponding elements
of the S matrices reported in Tables 10, 11, and 12, These generalized
least squares estimators are reported in Table 13, -

\ .
'

Table 13 : Generalized Least Squares Estimates of the
Aggreg:te Marketed Surplus Functions '

Group Estimated model - R
1-3 months ¥ = 8253,31 - 6363.43x1 + 0.54x2 1.00
1-6 months y = =999.04 +  426.69x; + i.o3x2» 0.96
1-9 months y = 658.68 =~  432.70x, + 0.68x, 0.93

The explanatory power of the rmodel turned out to be high in each
of the three groups. For the 1-3 month group, it was equal to 1 in
general for reasons similar tqo those given in footnote 2, No test of
significance was carried out here because the corresponding test
statistics was mot yet settled, However, since the micro results én
which these were based were satisfactory, they may be used without any
besitation. It is also known that: the estimates given in Table 13 are
best linear unbiased.

6. Economic Viability of the Cattle Development Financing Scheme

The estimated marketed surplus function as given in Table 13
can be used to obtain an estimate of the marketed surplus of milk per
buffalo. This estimate in turn can be used to indicate all possible
combinations of the time duration of cattle development loans and the
percentage of sale proceeds to be deducted to recover the loan in full,
Since time duration of loans and percentage of sale praceeds to be
deducted are the only control variables in the hands of the banks for
ensuring the repayment of loans, banks can choose any one combination
depending upon their objectives. One such other cbjective could be that
the banks may want to leave encugh cash with the farmers out of the
sale proceeds, to meet their out-of-pocket expenses inthe maintenmance
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of cattle bought from the loan. 1In that case, as will be shown

later in this secticn, the banks will have to fix longer repayment
period combined with a smaller percentage of deduetion fronm the sale
proceeds, It may, however, be mentioned that the results based upon
empirical findings in this paper hcld true for the region under study,
Any effcrt to generalize the conelusions to follow should acecrunt for
regioml variati:cn in mirketed sur)ius’of milk,

For estimting marketed surplus of milk per month infrrmation
is required -n the average price per litre of milk and the avarage
monthly production ~f milk, The average price of milk was taken to be
Rs.1.50 per litre, although the average price was less (Rs.1,42) during
the sample period, This was cdcre in view of general inflation in
the recent past., Figures of average menthly production of milk were
cotputed by using data on production of milk given in Table 8 as
5012, 1962,5 and 2135,35. 1itres respectively for the 1 = 3 nonth
group, 1 = 6 month group, and 1 = 9 munth grcup.3 By feeding the above
values of the av.rage monthly production and a price of Rs.l,50 per
1itre of milk in the appropriate estimated marketed surplus function
as given in Table 13, the estimated monthly marketed surplus was
obtained; it was 1432 .19, 1652,19, and 1463,79 litres for the 1=3
month, 1~6 month, and 1-9 month groups respectively. The values of
the estimated monthly marketed surplus and rncnthly production can be
used to obtain the monthly marketed surplus and mnthly production per
buffalo for each group by dividing these figures by the number of
buffaloes in each group. The number of buffaloes in the 1-3 mcnth,
1-6 month, and 1-9 mnth groups were 39,.21, and 24 respectively, The
mnthly cstimated marketed surplus and production per buffalo for cach
group is reported in Table 14, '

Table 14: Monthly Marketed Surplus and Production of
Milk per Buffalo

‘ Monthly marketed surplus . Monthly production per
Group per. buffalo buf falo
Quantity . Value . Quantity Value
(lit res) Rs) : (titres) (Rs)
1-3 months 36.72 55.08 128.56 192 .84
1-6 ronths 78.69 118 .04 B .45 140,18
1-9 months 60.99 91,49 88.97 133 .46

These monthly average production figures were worked out by using the
total production figures of all the buffaloes in each group. Thus the
figures represent the average productinon of all buffaloes in each

grr)up .
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Finally, the monthly marketed surplus per buffalo reported in
Table 14 can be used to find out the percentage of deduction by the
milk corporation to recover the monthly instalment of the loan. In the
scheme of the State Bank of India, as described earlier, the average
price of a buffalo was given to be Rs,1600 whereas 1ts maximum price
was Rs.2,000. Both these prices were used for this study, The
price .of Rs,1,600 was used for evaluating the scheme as it was -
implemented by State Bank of Incia, whereas the’ priee of Rs.2,000
is used for evnlving a scheme for the current period., The monthly
instaleent would depend upon the rate of iInterest and the repayment
period, For the present amalysis the rate of interest was taken to be
10 per cent per annum® and seven alternative periods of repa.yment.5

Farmers usually buy buffaloes in the second lactation after
watching the performnce in the first -lactation. Thus only six morc
lactations are left in the productive life of the buffaloes. The
interc&lving period was observed to be 15 months on an average, .Thig
includes nine months of lactation (the period in which the buffaloe
is actually in-milk) -and-six months of dry period;~ On thisbasis, if
the six lactations are converted into calendar years they work out to
be seven-and~half years. For the purpose of repayment of the loan
and interest, the last six months can be ignored because they are dry
nonths . This implies that the max{i mum possible repayment period is
seven years,

The Estimates for the two groups, =--1-6 months and 1-9 mnths .
were used for determining the percentage share of the total monthly
surplus to be deducted for repayment of loans of a given répayment
period, It was decided t~ ignore the 1-3 month group as the estimated
marketed surplus (1432,19) deviated too much.frem the actual figure,
This deviation could te due to small sample size. The estimated monthly
narketed surplus per buffalo for the 1-6 months group and the average of.
the monthly marketed surplus per buffalo for both the 1=6 mrnth and 1=9
nonth groups was considered., As the marketed surplus from the estipated -
model for the group 1-9 months is pulled down owing té rise in milk
price evén though the price coefficients in the micro relations are
insignificant, the monthly merkcted surplus based upon the average
of the two groups may be treated as a lower limit: of the estimate, -
The estimate based upon the marketed surplus function for 1-6 months
Rroup my be considercd as the normal one,

4‘I‘he‘ interest stream was calculated on cutstanding balance each year and -
the same was usec tc woerk out monthly instalment,

he same procedure sbould hold good for any other value of the loan
and rate of interest,
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The average monthly surplus per buffalo corresponcing to 1-6
months group is found to be Rs.118.04 from Table 14, This estimate
was used tn find out percentage of the marketed surplus needed to be
deducted to recover the instalments for two elternmative purchase
prices (loan amrunts) per buffalo. The results are reperted in Table 15,
Seven schemes were considered starting frnm one year to seven years of
repaymenc. For each one ¢f these the number of lactaticn menths wer-
worked cut, The ronthly instalments as given in the Table 15 were
obtained by dividing total amount due by the number of effective
lactation months,

Siilar exercise was drne by censidering the parketed surplus
of milk per buffalo as nbtained by averaging the two groups. The
results are reported in Table 16,

it will be seen that the above ccleulations relate to a single
buffalo. For schemes emwisaging more than one buffalo the marketed
surplus can be obtainec by simple multiplication.6 Accordingly the
State Bank of India's scheme can be evaluated on the basis of above
results, This is again to illustrate the use of the present amalysis,
Howcver, the procedure as such remains applicable to any scheme by
any other financial imstitution, .

First of all onc may infer from the results reported in Table 16,
which are based upcn rather low estimate of marketed surpluses, that a
rule of 50 per ¢ent deducticn of milk would require a scheme to be of
minimum seven.years duration when the average price for a buffalo 1is
Rs.1,600 and of more than seven years duratirn when the average price
per buffalo 15 R8.2,000. Since a repayment peri~d of more than seven
years 1s not possible in view of limited prcductive life of the animl,
it will be reasomable on the part of the bank to consider the propesition
of higher than 50 per cent deduction of rArketed surplus of milk to
get the loan ra.s8d,

Considering the results given in Table 15 which relate to normal
levcl of marketed surplus in view of the discussion above, it is_noted
that a minimun of six year repayment period is meeded to recover the

61t can be argued that when the number of cattle increases there may be
some econcmies of scale, particularly with respect to the cost of labcur
and cattle;sheds. Such calculations cruld be interesting from the point
of farmers to evaluate profitability of alternative sizes -provided rele=
vant data yere available.F-cm the point of view of financing institutions
the marketed surplus is the only relevant variable which reunins ure.
affected by economies of scale consideration,
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loan when the average price of buffalo is Rs,1,600 and percentage of
deduction is kept at 50. In case average nrice per buffale is Rs.2,000,
as the case might be in the current buffalo market, the minimum period
of loan repayment 1is seen to be seven years for 50 per cent deduction,
Herc again a higher level of deduction may te desirable from the point
of view of safety. This is important because the present analysis does
not account for possible death of the animal within the producttve life.
From these crnnsideraticns it appears that the results corresponding to
rather lower estimate of marketed surplus may be preferable 'to work cut
a suitable strategy in terms of year of repayrent and the percentage

to be deductrd for getting full repayment of the sanctioned loans,

7

7The reason for excluding this aspect from the analysis dis, that the
mnilch animals are insured in the scheme undeér consideratian,

-
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