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ABSTRACT

This paper presents estimates of demand re-
sponse to changes in consumer income and to
price changes for tomatocs, winter potatoes, snap
beans, sweet corn, and squash. Supply (acreage)
response to price changes was also determined
for each crop. Annual State data for the 13 sea-
sons, 1955-56 through 1967-68, and a distributed-
lag model of the Nerlove type were used to
obtain structural estimates from which short
and long-run elasticities of demand and supply
with respect to price were derived. Short and
long-run elasticities of demand with respect to
consumer income were also estimated. All elas-
ticities were estimated at the mecans of the data.

INTRODUCTION

Demand.—The Principle of Demand is funda-
mental to econcmics. This Prineiple states that
the quantity of a product which consumers are
willing and able to buy varies inversely with the

1Florida Agricultural Experiment Station Journal Series
No. 3467 under State Project No. AS 1430. This paper is
based on research made possible by a grant from Resources
for the Future, Inc. The authors benefited from comments
by Lester Myers and John Reynolds.

product’s price if all other factors which affect
the quantity demanded are held constant. A two
dimensional representation of this Principle is
given by the demand curve, D,, in Figure 1.
There are several factors which, if not held con-
stant, can shift this curve. For example, if con-
sumers’ incomes rise, the demand curve may be
shifted to the right as shown by D,, indicating
that consumers are now willing to buy more of
the product at the same price or are willing to
pay a higher price for the same amount of the
product.

The elasticity of demand is a number which
explains how quantity changes as price (income)
changes at some point on the demand curve.
Specifically, the elasticity of demand with respect
to price (income) is the percentage change in
the quantity demanded resulting from a one
percent change in price (income), other factors
constant. If the elasticity of demand with respect
to price is elastic (inelastic), the quantity de-
manded is changing relatively faster (slower)
than price. This means that if the demand is
elastic (inelastic) with respect to price, a price
decrease will result in consumers spending a
larger (smaller) total amount for the product.

The elasticity of demand with respect to price
depends somewhat on the amount of time con-
sumers have to respond to a price change. In a
period of one year, which we will call the short
run, a price change will normally have less effect
on the quantity demanded than in a period suffi-
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Figure 1. Hypothetical Demand

and Supply curves.

ciently long for all effects of the price change
to work themselves out.

Supply.—The Principle of Supply is also fun-
damental to economies. It explains how produc-
ers respond to price changes. This Principle
states that the quantity of a product which pro-
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ducers are willing to supply will increase as the
price of the product increases, if all other factors
are held constant. A graphical representation is
given by 8, in Figure 1. The elasticity of supply
with respect to price is conceptually equivalent
to that of demand in that it gives the percentage
change in quantity supplied with a one percent
change in price. The length of time one consid-
ers after a price change can also affect the elas-
ticity of supply. Normally the longer the time
lapse considered the more elastic the supply.

METHOD USED AND RESULTS

The demand and supply relationships for
tomatoes, winter potatoes, snap beans, sweet
corn, and squash were estimated using a Nerlove
distributed lag model [3]. Estimates were based
on annual State data for the 13 seasons, 1955-56
through 1967-68. Parameters of the Nerlove
models were estimated by ordinary least squares
regression and were used to determine short and
long-run elasticities of demand with respect to
the price of each product and per capita income
of consumers. Short and long-run supply elas-
ticities with respect to the price of each product
were also determined.

The general form of the model used to esti-

Table 1. Estimates of demand elasticities for five Florida vegetable crops.a
Estimated elasticitiesb
Price Income
2 Short Long Short Long Means of variables
Crop R run run run run Quantity Price® Income®
ok ok *
Tomatoesd .8255 - .8920 -1.4172 1.0200 * 1.6206** 5182.2812 3.5086 2053.0000
*
Winter potatoes® .4662 - .7072 -1.7583* ,6523 1.6218 1732.5383 3.4894 2053.0000
Kk *
Snap beansf .8361 -1,2490 ~1.4150 ~,0041 ~-.0046 1577.9229 3.1309 2053.0000
*k *
Sweet corn? (9480 - L6444 - .8918"  1.3602%" 1.8824% 2639.3076 2.3674 2053.0000
ok k%
Squashf .7456 -~ ,9610 - .9183 6872 .6872 418.5640 3.1543 2053.0000

aSource of data for tomatoes, potatoes, beans, corn, and squash: Florida Agricultural

Statistics [1].

Approximate levels of significance for the coefficients

estimated are indicated as follows:

& .05 or higher
* .2 to .05
Unmarked Below .2

from which these elasticities were

®Price and income have been deflated (1957-59 = 100),

Quantity measured in thousands of crates; price measured in dollars per crate
Quantity measured in thousands of 100 pound bags; price measured in dollars per bag.
Quantity measured in thousands of bushels; price measured in dollars per bushel.
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Table 2. Estimation of supply elasticities for five Florida vegetable
crops.®?
Estimated price
elasticitiesP
2 Short Long Means of variables
Crop R run run Quantity Price®
) *
Tomatoes® 6541 .5663" 1.1351" 17202.562  3.4109
* *
Winter potatoes®  .6462 .4140%  1.8047 9.3657% 1.2195%
Snap beans® .4988 .1119 .3291 91215.383 3.0531
*
sweet corn® .9545 2588 7270 17397.434  2.2860
* #*
Squash8 4243 .1767 .4817 8.2594f 1.0732f

85ource of data for tomatoes,
Agricultural Statistics [1].

potatoes, beans, corn, and squash: Florida

Approximate levels of significance for the coefficients from which
these elasticities were estimated are indicated as follows:

Rk .05 or higher
* .2 to .05
Unmarked Below .2

“Price has been deflated (1957-59 = 100).

eQuantity measured in acres planted; price measured in dollars per crate.

fQuantity measured in acres planted; price measured in dollars per cwt.

Varfables for this equation were transformed to natural logarithms;
therefore the elasticities were estimated at the geometric means of

the original variables.

Quantity measured in acres planted; price measured in dollars per bushel.

mate demand elasticities is given in equation (1).
Equation (2) gives that for the supply model.2

(1) q(t) = £,(q(t-1), p(t), I(t), u(t))

(2) A(t) =1,(A (1), p(t-1), v(1))

The first says that the quantity of the crop
that consumers will buy in the present time
period, q{t), depends upon the quantity they
bought in the previous time period, q(t-1), the
price in the present time period, p (t), per capita
income in the present time period, I(t), and some
other factors about which we have no knowledge,
u(t). This last term, u(t), is not actually ob-
served as are the other variables. It is simply
the residual variation in q(t) that is not ex-
plained by the included variables.

The second equation says that the number of
acres farmers plant in the present time period,

2The equations also contained dummy variables [2, pp.
218-227] which recognized the average effect of seasonal
variations.

A (t), depends upon the acres that were planted
in the previous time period, A (t-1), the price in
the previous time period, p(t-1), and the dis-
turbance term, v(t). In both of these equations
we naturally hope that the influence of the dis-
turbance term will be small.

Two functional forms were fit through the
data—a linear function in real numbers and a
funection linear in logarithms of the variables.
The linear function in real numbers generally
gave the best fit. When the logarithmic function
was used it is so designated in the footnotes of
Tables 1 and 2. The estimation results for equa-
tion (1) are shown in Table 1. The column
headed R, indicates the proportion of variation
in q(t) explained by the variables q(t-1), p(t),
and I(t). Thus, in the case of tomatoes, the influ-
ence of these variables accounted for about 83
percent of the variation in q(t). The equation,
therefore, failed to explain about 17 percent of
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the variation in quantity of tomatoes demanded.
In the case of winter potatoes the designated
variables explained only about 47 percent of the
variation in q(t), & result which was not as
satisfactory as those for the other crops.

The price and income elasticities were esti-
mated at the means of the data. The sign of the
number indicates the direction of response. For
example, if the price of tomatoes were increased
one percent, we would expect the quantity of
tomatoes which consumers would purchase to
decrease by about .9 percent during the first year
(short run), and about 1.4 percent after a period
sufficiently long for all adjustments to work
themselves out. If per capita income were to
increase one percent, we would expect consumers
to purchase about one percent more tomatoes in
the next time period, and 1.6 percent more after
sufficient time for all adjustments.

The estimation results for equation (2) are
presented in Table 2. The wvalues in the R2
column are interpreted exactly as those in Table
1. The price elasticities were also estimated at
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the means of the data. Thus if the price of to-
matoes increased one percent in the present time
period, we would expect growers to plant about
.6 percent more tomatoes in the next time period
and 1.1 percent more tomatoes over a period of
time long enough for the price rise to have its
full effect.

Although we still have much improvement to
make, estimating demand and supply functions
is becoming more precise as new mathematical
and statistical methods are developed. As this
precision improves, the economies profession can
be of greater service in developing marketing
and production strategies.
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ARBSTRACT

Twenty-seven of the 54 plants of each of three
tomato cultivars, that varied in degrees of sus-
ceptibility to graywall, were inoculated in s
greenhouse with Ohio strain V of the tobaceo
mosaic virus (TMV). Differences in incidence
of natural graywall could not be attributed to
the presence of TMV. The Ohio TMV-resistant
cultivar was not systemically infected as shown
by assays to two local lesion hosts following
inoculation, but graywall was observed in its
fruit. Graywall also occurred in fruit from
virus-susceptible plants not inoculated with the
virus. Moreover, TMV could not be detected in
these graywall-affected fruit in assay tests.

After inoculations with a bacterium, Erwinia
ananas Serrano, more browning occurred and
the bacterium multiplied to a higher level in
TMV-diseased fruit than in virus-free fruit.





