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ABSTRACT

To quantify the influence of price and non-price variables on cotton acreage, two models,
the traditional and the Nerlovian adjustment lag models were used for the study area of
Virudhunagar in pre and post reform periods. It is evident from the analysis that the coefficient of
adjustment (Q) estimated from the equations indicate that in the pre-reform period the peasants in
Virudhunagar district take 2 years and two months and in the post reform period they take 4 years

and 4 months for full adjustment.
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INTRODUCTION

Cotton being a cash crop grown for market, price
is likely to exert more influence on acreage allocation.
Acreage response to price is conditioned by several
factors such as rainfall, yield, substitute crop and these
factors may differ from one area to another area. To
quantify the influence of price and non-price variables
on cotton acreage, two models, the traditional and the
Nerlovian adjustment lag models were used for the
study area of Virudhunagar in pre and post reform
periods.

THE DATA

The study covers pre reform period (1971-72 TO
1989-90) and post reform period (1990-91 TO 2014 —
15) for which continuous time series data have been
made available from the various issues of Government
of Tamil Nadu. The estimating model included prices,
lagged acreage, yield, rainfall, time trend and substitute
crop acreage as independent variables with acreage
considered as a dependent variable. The effect of the
above six independent variables on cotton acreage in
this select region has been examined individually
because it is not only the price but the quantum of other

variables which are important for acreage allocation of
cotton.

The results and interpretations of this analysis
are based on two models, the adjustment lag model and
the traditional model to obtain the response relation.
Non-linear (logarithmic) regression equations have been
fitted to the absolute values of the variables. The
logarithmic functions gave consistently better fit and
therefore for the study area, they were selected for
discussion in this paper.

For Virudhunagar cotton market region a set of
sixteen equations are presented. The first eight relate to
the adjustment lag model using the first four price
specifications namely, (a) Twelve - month annual
average price in previous year (p,), (b) Three - month
post-harvest average price in previous year (p,), (c)
Three - month pre-sowing average price in current year
(p,), and (d) Average of previous year’s post harvest
and current year’s pre-sowing  prices (p,) with and
without a trend value. The remaining eight are the
equations based on the traditional model. In the
traditional model with no recognition to past acreage,
the first four prices are the same as used in the
adjustment lag equations and the last four involve three
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year average price specifications namely (e) Three -
year average of twelve - month annual average price
(p,), (f) Three - year average of three - month post harvest
average price (P,), (g) Three - year average of three -
month pre sowing average price (p,) and (h) Three year
average of three - month post harvest and three
monthpre sowing average prices (p,). On the basis of

these sixteen functions the best price expectation has
been chosen for discussion.
ANALYSIS OF DATA

To start with, simple zero order and first order
partial correlations were worked out for Virudhunagar
region for the variables used in this study and are given
below.

TABLE -1
ESTIMATION OF ZERO-ORDER AND FIRST-ORDER CORRELATIONS IN
PRE-REFORM PERIOD (1971-72 TO 1989-90) AND POST REFORM PERIOD
(1990 -91TO 2014 -15)

VIRUDHUNAGAR
PRE-REFORM PERIOD POST REFORM PERIOD
At At 1 Yt.1 Wt Tt St At At 1 Yt 1 Wt Tt St
1.000 | .725(*) | -238| -124| .529(%)| -014| |At |[1.000|.966(*)| 335| -342|.984(*)| -128
1.000 | -.188]| -.399( .681(*%) .083 At 1 1.000| .300| -.261].979(*%) -224
1.000| -.138] -.656(**) .158 Yt 1 1.000| -.180 335 -310
1.000 -322|-573( Wt 1.000 -.294 294
1.000 235 Tt 1.000 468(%)
1.000 St 1.000
** Correlation is significant at 0.01 level. * Correlation is significant at 0.05 level.
TABLE - 2
ESTIMATION OF SIMPLE PRICE CORRELATION COEFFICIENTS IN
PRE-REFORM PERIOD (1971-72 TO 1989-90) AND POST REFORM PERIOD (1990 - 91 TO 2014 - 15)
VIRUDHUNAGAR
PRE-REFORM PERIOD POST REFORM PERIOD
P1| P2 P3 P4 P5 P6 P7 P8 P1| P2 P3 P4 P5 P6 P7

P11.000|.987(%)|.751(**)|.937(*9)|.853(**)|.841(*)|.821(**) [.832(**)| | P1 P11.000|.920(*)|.601(**)|.849(**)|.893(**)|.881(**)|.860(*%)
P2 1.000 |.709(*9)|.921(*9|.801(*)|.786(*)|.760(**)|.774(**)| | P2 P2 1.000 |.642(*)|.916(*)|.858(**)|.877(**)|.786(*)
P3 1.000 |.928(*9)|.959(**)|.963(*)|.961(*)|.964(**)| |P3 P3 1.000 |.895(*%)|.731(*%)|.680(*%)|.774(**)
P4 1.000 |.976(*9)[.971(*)|.957(*)|.965(*)| | P4 P4 1.000 |.885(*%)|.870(**)|.864(*%)
P 1.000 |.999(*%)[.992(*)[.997(*9)| |P5 P3 1.000 |.981(*%)|.936(*%)
P4 1.000 [.993(*)[.998(**)| | P6 P4 1.000 |.865(*)
P7 1.000 [.998(*9)| |P7 P71 1.000

Pd 1.000 | |P8pg

** Correlation is significant at 0.01 level.

In pre reform period the correlation between area
and lagged area were positive in the study area. This
association reveals that a substantial portion of acreage
allocation in cotton flows from past behaviour. Equally
surprising is the positive correlation found between area
and trend in the study region. It was really unique,
variables like rainfall and substitute crop acreage
emerged with negative signs in Virudhunagar region.
The relationship between area and time trend was
positive in this market region.

In the post reform period, there was positive
association between area and lagged area, area and yield,

* Correlation is significant at 0.05 level.

and area and trend value in Virudhunagar study region.
Cotton acreage and rainfall emerged with a negative sign
in this select region taken for the study. The relationship
of area with substitute crop acreage had a mixture of
positive and negative signs.

It may be mentioned that no definite indication
could be obtained from the zero order correlations worked
out for the acreage and non price variables as the
association between them in the study area came to be
neither uniform nor powerful, not significant enough to
suggest any definite choice.
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The extent and direction of association between the
relative prices was attempted with the help of simple
correlation coefficients. P, price showed a very good
significant association with P, price in Virudhunagar, in
pre and post reform periods. All values are positively
correlated in the study area. Out of the eight price

variables P, emerges significantly correlated with
remaining price variables in this study area of Tamil
Nadu.

Regressions were run for Virudhunagar district
and the estimated acreage response function based on
the selection of price for this district is given below.

TABLE

-3

ESTIMATED ACREAGE RESPONSE FUNCTIONS WITH DIFFERENT PRICE EXPECTATIONS USED FOR COTTON
LINT PRICES IN VIRUDHUNAGAR IN PRE-REFORM PERIOD (1971-72 TO 1989-90) - LOGARITHMIC

Equation No.|Price Expectation used|Constant| Pt_1 At_1 Yt 1 Wt Tt St R2 Adj. R2
| o [l e o | ot oo | Jaws] s
AR A e
Lo | 0 S| e o] e | o o] asw
| | 2o s | otte | ot e |0 asar| oy
L Pmlon e ove T a2 Jows] e
R ek o R e e
507 P L1z (069183519) 0'(%2.277*;;* -0('8.61(;)3 (09i1963) . (06.12629) 0541] 035
i |owm [orselne o | oo || 0tz ) van
n e g | e e s oo
o o [ | e et a0 s oo
A R
i e o] | e omm o | o
o sl | Sl o lase ] o
R R A N T
>15 b7 13134 (8:232) ) 36.3;017; (E.(;);?g)sz ?2'(.)37163; (0.2504}(107.653) 0376] 0.093
516 r8 15.940 2)6.6:388; i (092?(606.0*;4) (06929172% Elz'.316391; (géii) 0415] 0148

* - Significant at 20% level
*x&% - Significant at 1% level
Figures in the Parenthesis are standard errors

P1 — Twelve — month annual average price in previous year.

P2 — Three — month post harvest average price in previous year.

P3 — Three — month pre sowing average price in current year.

** - Significant at 10% level

**% - Significant at 5% level

P5 — Three — year average of twelve — month annual average price.
P6 — Three — year average of three — month post harvest average price.

P7 — Three — year average of three — month pre sowing average price.

P4 — Average of previous years post harvest and current year pre sowing prices.P8 — Three — year average of three — month post harvest

and three-month pre sowing average price

PRE REFORM PERIOD

Virudhunagar district is the third major market
area for cotton in the state. Table 3 provides the
regressions relating acreage and other variables
including different price specifications. The price
coefficients have positive signs both in the Nerlovian
adjustment lag model and traditional model. Similar is
the case with substitute crop acreage equations 5.01 to
5.04 which give the positive values with respect to lagged

acreage, lagged yield, rainfall and trend values. Between
these equations, R* is the highest for P, price over other
prices. Hence for the entire state in pre reform period P,
price is taken into account in the finally estimated cotton
acreage response functions. In this lag model results
do not support the generally expected positive supply
yield response relationship from equations 5.05 to 5.08
(Table 4).
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In traditional model all variables are found to
be positive except S, for equations 5.09 and 5.10. R* value
for P, is high under this model considered

given in Table 5. The coefficient of adjustment ranges
from .7450 to .8410. For P3 price specification the state
takes 2 years and 2 months for full adjustment as shown

independently. Estimates of elasticities for acreage in Table 5.
response functions calculated for different variables are
TABLE - 4
FINALLY ESTIMATED COTTON ACREAGE RESPONSE FUNCTIONS - VIRUDHUNAGAR IN PRE REFORM PERIOD
Regression Coefficients Coe{f(i;ien Adjflfl_st_ed

Equatio| Price . Coefficient

. _|Const i Multiple :
n |Expectation o::ts a I;e.lau;e AC otton | ye1d |Rainfall T, |Substitute Deterll:lin of Multiple
No. | Selected rice Fvidcreage vy 1w ¢ | crops: i Determinati

1 in A1 ation —2

R2 on R

0.695
) 0.2 e |0.05914| 0.194 | 1.104 0.182
5.03 P3 61191 918 (0.184) | (0.198) | (1.19) | (0222) | ©>74 0.342
(0.309)
0.159 0.261*(0.07573|2.336 **[ 0.05801
>11 P3 [-2565 | o008y ~ |(0185)] (0221)| (1.223) (0.249) | ©37° 0.12
* - Significant at 20% level ** _ Significant at 10% level *x% - Significant at 5% level
**4% _ Significant at 1% level
Figures in the Parenthesis are standard errors
TABLE - 5

ACREAGE ELASTICITIES AND COEFFICIENT OF ADJUSTMENT FOR COTTON LINT PRICES IN
VIRUDHUNAGAR
IN PRE-REFORM PERIOD (1971-72 TO 1989-90)

Elasticity with respectto | Elasticity | Elasticity Elasticity Coefficient Years
Equation prices with with with respect a b of required
No. Short run Long run respect respect to substitute adjustment | for 95 percent
elasticity elasticity toyield |to weather crop (9 effect of price
5.03 0.130 0.426 0.297 0.404 0.570 -20.06| 0.6557 0.3050 2.234
5.11 0.103 0.103 0.072 0.098 0.138 -2.57 [ 0.1590 - -

POST REFORM PERIOD

The estimated acreage response function based on the selection of price for Virudhunagar district in the

post reform period is given below.
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TABLE - 6
ESTIMATED ACREAGE RESPONSE FUNCTIONS WITH DIFFERENT PRICE EXPECTATIONS USED FOR
COTTON LINT PRICES IN VIRUDHUNAGAR IN POST-REFORM PERIOD (1990-91 TO 2014 - 15) -

LOGARITHMIC
Equation No.|Price Expectation used/Constant| Pt_1 At 1 Yt 1 wt Tt St R? | Adj.R?
o | [ [ o aae o v o
e | [ [l Tosene e slosed ez e
o | v e | i [0 omes] wam fos ) oo
o | m e o Tanw aaw osn = oo v
i | [ e o o o
wo | e g [T ot et 0o o]
| [ [T om0 o
o | e om0t o] s
o | e e | i Tens T s o]
o | n Lew el | am ] m e e ] v
o | e g T e [ s o] e
v | e e | o Tamiest g6 o] o
o | e gl [ em e s ]
o | v e |@ml s m e g o] o
oo | w e gl | aue el ke ] o
o | m oo Jam el e o] o

* - Significant at 20% level
**%% _ Significant at 1% level

Figures in the Parenthesis are standard errors

** - Significant at 10% level

P1 — Twelve — month annual average price in previous year.

P2 — Three — month post harvest average price in previous year.
P3 — Three — month pre sowing average price in current year.

*** _ Significant at 5% level

P5 — Three — year average of twelve — month annual average price.

P7 — Three — year average of three — month pre sowing average price.

P4 — Average of previous years post harvest and current year pre sowing prices.P8 — Three — year average of three — month post harvest

and three-month pre sowing average price

TABLE -7
FINALLY ESTIMATED COTTON ACREAGE RESPONSE FUNCTIONS - VIRUDHUNAGAR IN POST
REFORM PERIOD

Coefficient| Adjusted
M lotf . Coefficient
ultiple ;
. Price Regression Coefficients Det i ofMulFlple.
Equatio | . - tio|Constan etermin | peterminatio
n p - N ation ﬁg
2 n
No. Selected Iat R
Relative| Cotton | v, 14 | Rainfall Substitute
Price P« |Acreage Te
. Ye1 Wi Cl‘Op St
1 in Ae1
i 0.547
-0.109 |0.507 **|0.0506| -0.201 . 0.362*
6.03 p3 2059 1 0.139) | (0247)| 8 | (0.15) (0238)| ©0205) 0.977 0.966
(0.109) :
-0.158 -0.159 -0.1  |1.02 ¥+ 0.227
6.11 P3 7015 1 0453) | T |(0.106)] (0.158) | (0.068)| (0.217) | ©9%° 0.957

* - Significant at 20% level

*xxx - Significant at 1% level

** _ Significant at 10% level

Figures in the Parenthesis are standard errors

**% _ Significant at 5% level
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TABLE -

8

ACREAGE ELASTICITIES AND COEFFICIENT OF ADJUSTMENT FOR COTTON LINT PRICES IN
VIRUDHUNAGAR
IN POST-REFORM PERIOD (1990-91 TO 20014-15)

Elasticity WI.th respect Elasticity | Elasticity Elasticity Coefficient Yea.rs
. to prices . . . required
Equation with with with respect of
k a b . for 95
No. Shortrun| Longrun | respect respect | to substitute adjustment percent
elasticity | elasticity | toyield [toweather crop @ effect of price
6.03 -0.092 -0.186 -0.118 -0.145 -0.201 4.18 0 2-211 0.4930 4410
6.11 -0.133 -0.133 -0.084 -0.104 -0.144 7.02 0.1580 - -

In this period both three month post harvest price
in previous year and three month pre sowing price in
the current year showed the same best results (Table 6).
Of these two prices P, price alone was selected for the
analysis and the short run and long run elasticity
withrespect to price obtained from the adjustment (Table
7) model was low but positive. There also a good
response with respect to yield, weather and acreage
elasticity with respect to substitute crop. This district
takes 4 years and 4 months for full adjustment (Table 8).
CONCLUSION

Price thus plays an important role in acreage
allocation. It is evident from the analysis that the
coefficient of adjustment (@) estimated from the
equations indicate that in the pre reform period the

peasants in Virudhunagar district take 2 years and two
months and in the post reform period they take 4 years
and 4 months for full adjustment.
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