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PREFACE

This report is a sequel to Demand Relationships for California Tree

1/

Fruits, Crapes, and Nuts: A Review of Past Studies.~ Like the former

report, this one brings together in summary form much of what is known
empirically about the demand for agricultural commodities of major im-
portance in California. In a survey of this nature, no attempt has been

made to evaluate or criticize the studies.

The report on tree fruits, grapes, and nuts has proved valuable to

researchers in determining what has been done in a particular commodity
area, what methodologies have been used, and in what areas original or
updated research is most needed. Neither that report nor this one is
intended as a substitute for turning to the original studies themselves.
-On the contrary, through this medium the researcher is able to turn more

quickly to the studies of particular relevance to his/her interest.

1/ By Carole Frank Nuckton, Giannini Foundatioﬁ of Agricultural
Economics Special Report, University of California, Division of Agricultural
Sciences Special Publication No. 3247, August 1978.
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DEMAND RELATIONSHIPS FOR VEGETABLES: A REVIEW OF
PAST STUDIES

by

Carole Frank Nuckton*
INTRODUCTION

Estimates of relationships between prices and quantities sold, and
other factors affecting levels of demand are essential ingredients of
economic analyses pertaining to agricultural commodities. Information
about such estimates is scattered through a wide range of articles and
research studies. This report compiles and summarizes the current state
of knowledge concerning demand relationships for vegetables. It is
similar to a 1978 report: Demand Relationships for California Tree
Fruits, Grapes, and Nuts: A Review of Past Studies.l/

Selection of the studies to be included in this report involved
first a searching and then a sorting process, From all studies gathered
in a particular commodity area, those of spécial methodological interest
or particular empirical interest were abstracted. All qther studies in

the ‘group were referenced with a short descriptive paragraph in a ''re-

lated studies”-section for each vegetable or vegetable group. Summary

~ *Research Associate, Department of Agricultural Economics, University
of California, Davis.

1/ By Carole Frank Nuckton. Giannini Foundation of Agricultural
Economics, University of California, Division of Agricultural Sciences
Special Publication No. 3247, August 1978,




tables present flexibility or elasticity estimates from the studies as
well as other information, concisely reported. Due to the fact that
quite a few of the studies included more than one vegetable or even many
types of vegetables, the report is divided into three sections:

1. A short section in which studies of demand for vegetables in
aggregate was estimated.

2. A section in which many vegetables were included in one study.

3. A third and major section presenting demand studies for a single
vegetable., Various groupings were considered-e.g.; leafy green, root
and tuberous—but it was thought simpler to present the vegetables in
alphabetic order. Some of the studies in this section also include more
than one vegetable so that overlapping categorization prohibited any but
the alphabetic arrangement. For those studies including more than one
vegetable, abstracts will appeaf under the vegetable section coming first
alphabetically, and then they are cross-referenced under the other vege-
tables covered. If elasticity or flexibility estimates were made, they
will appear in each of the respective vegetable summary tables.

In some of the commodity areas, a great deal of research has been
done. For several of the vegetables, however, there were no published
studies to be found. Notice in the alphabetic listing several vegetables,
important to California agriculture, are missing: artichokes, broccoli,
cauliflower, garlic, and spinach. It is equally as important for the

user of this report to notice the need for updating or even for an ini-

tial study in one commodity area as it is for him/her to review what has

been done in another. A few studies of historical interest have been
included in this report, even though the estimates themselves would

probably not be applicable today.




It is important to keep in mind while studying the summaries, the
proportion of the particular crop that is produced in California. As a
general rule, if California produces only a small proportion of the
nation's crop, then demand for the California product will be more elas-
tic than for the total product. Table 1 presents California production
of each vegetable as a percentage of total U.S. production of that vege-
table. The information in Table 1 can be referred to and used in con-
junction with the demand estimates for each of the vegetables as they
appear throughout the report.

While the emphasis is on California vegetables, the report includes
studies done in many other states, even demand studies for the product
of another state (Hawaiian vine vegetables, Michigan celery, New Mexico's
lettuce). An initial requirement for inclusion in the report is that
the commodity be of importance in California as well, Table 1 also in-

cludes farm-level sales value for each vegetable in 1977.

The Abstracts

Included in each of the abstracts are:
1. The full reference.
2. The scope of the demand analysis. The study may analyze,

for example, the national demand for a California product, the demand

in a specific consumer market for a product grown elsewhere in the na-

tion, the demand for a commodity to the processing market, etc.
3. The purpose of the study as stated by the author. The

studies were undertaken for a variety of reasons; among them: aiding




- TABLE 1: California Vegetables: Share of U.S.
Production and Gross Sales Value, 1977

California Share Value
of U.S. Production

-percent- -million dollars-

Asparagus s 50.9 42.8

Beans
Dry 18.0 81.6
Green Lima 58.2 ) 16.6
Snap 3.9 9.6

Brussels Sprouts 74.3 12.8
Cégbage s 7.9 l6.i
Carrots / 46.9 77.4
Celery 70.7 96.
Corn, Sweet 1.8 9.
Cucumbers - 10.4 15.
Lettuce 74.1
Melons 58.0 62.
Onions -~ 29.4 46.
Peas 2.4 2.
Peppers, Bell 28.1 19.
Potatoes 6.2 124.

4
9
2
.0
4
7
1
0
9
4

Strawberries 168.

Tomatoes 7
Fresh - 35.5 154.0
Processing 85.8 426.2

Source: California Statistical Abstract, 1978, Table G-21, pp. 93-94.




in establishing the orderly marketing of a commodity, evaluating the
impact of various public policies, forecasting future prices, eétimating
margins, examining interregional competition, understanding intraseasonal,
demand, etc.

4. The observational interval (weekly, monthly, annual, etc.)
and the period of anaiysis for time series studies. For cross-sectional
analyses, the year or years in which the observations were made are indi-
cated. |

5. Specification and estimation procedure. The report includes
a spectrum of models from the simplest of price forecasting equations to
complex simultaneoué systems including retail demand, derived demands,
supply response and market allocation equations to fresh, processed, or
frozen markets.

In some of the more complete studies, the theoretical underpinnings
are examined thoroughly, preliminary to the empirical derivations. Also,
in some studies the results of the demand analysis are used in a further
application such as in a quadratic programming model or in forecasting

future ﬁrices. Neither the theoretical analyses preliminary to the de-

mand estimation nor the applications succeeding it are included in this

report. Also, information given about the product other than demand,
such as production, yield, costs, or supply is not reviewed here. It is
Apossible that abstracting one aspect of a work, removing this aspect
from its context, may misrepresent some of the studies. The reader,
therefore, must keep in mind that the empirical demand estimates pre-

sented in this report may not have been the main thrust of the study




being reviewed. This report is not intended as a substitute for detailed
analysis of the original research report.

6. Estimation results, Whenever possible, the equations or
a representative equation of the study are presented. A danger in ab-
stracting some of the more complex econometric models‘is that the reviewer
is open to misinterpreting the analysis or to reporting results that the
author may not consider the most consequential., An attempt has been made
to present the equation or equations that the author indicated as the

best result--if it was so indicated. Exhibited in conjunction with the

equation, if these were given in the study, are the R2 or ﬁz value, the

t-statistics or the standard errors of the coefficients, and the Durbin-
Watson statistic. For estimation procedures other than the ordinary
least squares, however, the meaning of the above statistics is somewhat

distorted. The author may, therefore, have chosen not to report them.

The Summary Tables

Following the abstracts of selected studies in each commodity group
are found tables that summarize empirical results in a concise way. It
will be useful at this point for the reader to refer to one of the summary
tables (Beans, page 49) as the columns are explained, one by one. The
first column gives the last name of the author or authors and the date of
the study. The second column indicates the geographical area covered by
the dependent variable., Thus a price forecasting equation for a Califor-
nia vegetable would have "California" in the second colummn even though it

is U.S. demand for the California product that is being estimated.




The next two columns are the time period covered by the study and

the observational interval used. Frequently, when monthly observational
intervals have been used, intraseasonal estimates are obtained. If the
study uses cross-sectional analysis, instead of time series, this will
be noted in the "observational interval" columm. The year or years in
which the observations were made will be indicated in the '"time period"
column.

Columns indicating the form of the equation and the method of esti-
mation appear next on the tables. Among the studies reported in the
summary tables, five forms for estimation were used: 1linear, double log,
semilog, first differences of the variables, and the first differences
of the logs. Any equation of the form: Y = a + blx1 +...+bnxn, where
neither Y nor any of the X's are in logarithms of the natural units, is
denoted "linear." This does not mean that some of the variables them-
selves may not be ratios, proportions, or in per capita terms, or that
the equation may not be a polynomial of some degree other than one. One
study is linear, but in the first differences of the variables. By
"double log" is meant that the dependent variable and all the explanatory
variables are in logarithmic form, usually, but not necessarily, to the
base e. "Semilog" is used to denote an equation in which at least one
variable on the right hand side is in logarithmic form, whereas the de-
pendent variable is in natural units. First differences of the logarithms
are used in a few of the models.

In some cases the studies contain other models besides the ones re-

ported in the tables. One cannot tell from the table alone, for example,




whether the author had also used two stage least squares or a double log
form if ordinary least squares in linear form is reported. As in the
abstracts, we have endeavored to present the results that the author in-
dicated as best. If both linear and double log forms were estimated,
but there was no clear cﬁoice between them statistically or theoretically,
and if the elasticities or flexibilifies based on the linear form were
not calculated in the study, then for convenience, the double log re-
sults were chosen for the summary table. The "market level" column is
important to keep in mind while studying the estimates. The farm level
demand is generally more inelastic than the processor, wholesale, or re-
tail levels. The product column is included to distinguish between esti-
mates for the total crop and those for a specific market--fresh, canned,
frozen, etc.

The remaining columns present the demand estimates in the form of
either flexibilities or elasticitiesl/--price, income, and the cross

effect. The latter will be footnoted in the tables in order to indicate

1/ The price flexibility is defined as the percentage change in
price with respect to a one percent change in quantity. Similarly, the
income flexibility is the percentage change in price for a one percent
change in income. The cross flexibility is the percentage change in price
for a one percent change in the quantity of some other product--usually
considered a substitute. In some studies, however, a cross-price effect
rather than a flexibility is estimated. The colum will be labeled there-
fore "cross effect" rather than "cross flexibility." The three elasti-
cities are the percentage change in quantity with respect to a one per-
cent change in own price, in income, and in the price of another good or
goods, respectively.




the specific cross relationship that has been measured.j?Many studies

of agricultural cbmmodities assume that quantity is determined by factors
outside the model. Price, therefore, is taken as the dependent variable
and a price flexibility rather than an elasticity is estimated:] It is
not, however, correct to invert the flexibility in order to get an elas-
ticity estimate; this is sometimes done, but can only be taken as a rough
approximation of the elasticity.

Whenever flexibilities are presented in the tables, the reader may
assume, in general, that price was the dependent variable in the equation;
whereas, the elasticities were usually based on some measure of quantity.
It was not felt necessary, therefore, to add an additional colummn to the
table indicating whether it was quantity or price that was being explained
by the regression.

When an equation referred to in the table is linear, then the cor-
responding elastici;ies or flexibilities gre‘¢omputed at the means of the

variables unless otherwise indicated in a footnote to the table.

Related Studies

Immediately following the éummary tables for each commodity or com-
modity group is a section entitled "Related Studies." Full references
are given and a one- or two-sentence.comment about each study. These
additional references should prove useful to those who wish to go more

deeply into the background of a commodity.




The Author Index

At the conclusion of the report is found a complete index by first
author's and other authors' last names., The page numbers refer to each
place in the report where a study by the author is mentioned--either an

abstract, in a summary table, or in the related studies section.

A Word of Caution

One must remember that the elasticities and flexibilities exhibited
in the tables represent various attempts to estimate the actual value.
The estimates will change considerably for differing time spans, for al-
ternative choices of variables, for various functional forms and methods
of estimation. It is not legitimate, therefore, to appropriate one of
these numbers as the flexibility or the elasticity. Rather, the numbers
can be taken as general indicators. If several different studies find
the nationwide elasticity for a commodity less than one (in absolute
value), one can say with some confidence that demand for that product

is inelastic.

Abbreviations

Several abbreviations have been used throughout the report and will
be introduced here:

OLS = ordinary least squares;

TSLS = two state least squares;

38LS three stage least squares;

USDA = United States Department of Agriculture;




Economic Research Service;

Economics, Statistics, and Cooperatives Service;

the coefficient of determination, unadjusted and adjusted,
respectively;

the Durbin-Watson statistic;

with respect to.




DEMAND STUDIES FOR VEGETABLES, AGGREGATED

Abstract

BEN C. FRENCH, Sbmeacharacteristics of Demand for Frozen Vegetables.
’California Agricultural Experiment Station, Giannini Foundation of
Agricultural Economics, Research Report No. 266, September 1963.

Scope: U.S. frozen vegetables including asparagus, Brussels sprouts,
énapvbeans, lima beans, broccoli, cauliflower, cut corn, peas, and
spinach.

Purpose: To develop quantitative estimates of demand relationships that
may be used "as guides to processors and others in formulating marketing
policies and programs" and also used "in models of inte;regional compe-
tition and economic projections of importance to the industry." p. 1.

Observational Interval: Annual.

Period of Analysis: 1947 through 1962,

Specification and Estimation Procedure: Because of multicollinearity among

prices of frozen vegetables (trending downward during the period of anal-
ysis) and per capita consumption and income (both upward), it was impossible
to separate the effects on consumption of price changes from those of

income changes. Accordingly, cross—section estimates of the income-
consumption relationship for families in different income classes were

used as a parameter in the time series analysis. Three sources,of cross-
section data were used: a 1950-51 Bureau of Labor Statistics study, a

1955 USDA household food consumption study, and regional sales surveys

appearing in the trade magazine, Quick Frozen Foods, in 1958, 1959 and




13

1960. Income elasticities from all three sources were derived and compared.
The estimates based on the 1955 USDA study were considered best for use in
the time series analysis.

Six alternative empirical specifications were made of the general
model:

=b.+b

PF 0 lQF + bZQR + b + b,logIl + b.T + u

3% * By 5
where: F, R, and C refer to érozen, fresh, and canned, respectively;
price (P), quantity (Q), and income (I) are in per capita terms; and
T is a trend variable. The version reported below assumes that the
bz, b3’ and b5 coefficients are zero and incorporates the income elas-
ticity just discussed, into the estimation.

In addition, some analysis was done on individual vegetable prices:

1. The ratios of the annual priceé of individual vegetables to the
arithmetic means of all vegetable prices.

2. The differences between annual prices of individual vegetables
and the arithmetic means of all vegetable prices.

3. The annual relative share of total vegetable expenditures held
by each type of vegetable.

Estimation Results:

2

PF = 39,93 - 3,106 (QF - 9.62log I) + U R™ = .87 DW= 1.51
(.331) ‘
where:
PF = FOB price, deflated by the Consumer Price Index, cents per pound;
QF = per capita annual consumption, pounds;
I = index of per capita income (1959 = 100),

(The standard error is in the parenthesis),
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"A final estimate of the demand relationships suggests that at recent

levels of consumption the price flexibility for frozen vegetables is in

the neighborhood of -2.0." p. 56.




Related Studies; Vegetables, Aggregated

Brandow, G. E. Interrelations Among Demand for Farm Products and
Implications for Control of Market Supply. Pennsylvania Agricultural
Fxperiment Station, Bulletin No. 680, August 1961, The complete demand
model had several parts: retail-level demand, farm-level demand for
domestic food use ¢~rived from retail demand, industrial and export
demand, total demana for food and cotton, and finally the demand for feed
grains and oilseeds. Vegetables were considered as a group. The retail-
level elasticity estimate was -.30; farm level, -.10,

Cromarty, William A. "An Econometric Model for United States Agriculture."
Journal of the American Statistical Association, Vol. 54, No. 287,
September 1959, pp. 556-577. Agriculture as an economic sector was dis-
aggregated into 12 commodity groups in order to examine major supply, de-
mand, and price relationships within agriculture and between agriculture and
the nonfarm sector. Two linear demand equations were estimated by OLS for
the vegetable group for the period 1929 through 1953, and from these equa-
tions the following price elasticities were derived as the reciprocal of
the flexibilities: fresh, -1.706; processed, -5,714.

Qf> QFox, Karl A. The Analysis of Demand for Farm Products. USDA, Technical
Bulletin No. 1081, 1953, "The study presented, in terms of simple
diagrams, demand-supply structures for a number of farm products . . ."
including livestock and crops. The diagrams were of help in determining
whether a single-equation or simultaneous-equation method is required to
measure U.S. consumer demand for the product. Many statistical demand
equations for 1922 through 1941 were presented and discussed. Price
flexibilities based on the vegetable equations are presented here.

Commodity Fffect on Price of a One Percent Change in:

Production Disposable Income

Potatoes -3.51
Onions -2.27
Truck crops for

the fresh market -1.03

kﬁ)Nerlove, Marc. "Distributional Lags and Estimation of Long-Run Supply
and Demand Elasticities: Theoretical Considerations." Journal of Farm
Feonomiecs, Vol. XL, No. 2, May 1958, pp. 301-311l; and Marc Nerlove and
William Addison., "Statistical Estimation of'Long-Run Elasticities of
Supply and demand." Journal of Farm Feonomics, Vol, XL, No. &4,
November 1958, pp. 861-880. Although the coefficient of price (short-run
elasticity) for vegetables in U.K., 1921-1938, was not significantly




different from zero and the long-run elasticity of demand could therefore
not be calculated, the study is nevertheless of considerable methodological
interest., The first paper advances the hypothesis that the long-run
elasticity of demand cannot be estimated directly. The function that is
usually estimated is merely a line through a series of different short-run
demand curves, It is neither the short- nor the long-run demand. Using

a distributed lag model, however, the recovery of long-run elasticities
from the estimated equation becomes feasible., Statistical supply analysis
was also performed for 20 fresh market vegetables in the U,S,




DEMAND STUDIES FOR SEVERAL TYPES OF VEGETABLES
Abstracts

RICHARD M, ADAMS, WARREN E, JOHNSTON, and GORDON A, KING. Some Effects
of Alternative Energy Policies on Californmia Anmnual Crop Production.
California Agricultural Experiment Station, Giannini Foundation of
Agricultural Economics, Research Report No. 326, September 1978,

Scope: Cropping patterns under alternative assumptions for ten California
vegetable crops (broccoli, cantaloupes, carrots, cauliflower, celery,
lettuce, onions, potatoes, fresh tomatoes, and processing tomatoes) and
nine field crops.

Purpose: "

« + « to evaluate the price, quantity, acreage, and 'welfare'
effects of changes in statewide and subregional energy restraints, in
increased energy costs, and in product demand levels." p. 7.

Observational Interval: Annual.

Period of Analysis: 1955 through 1972,

Specification and Estimation Procedure: For use in the quadratic pro-

gramming model, slope coefficients ahd flexibility estimates from 27

linear, OLS price forecasting equations from Adam's Ph,D. dissertation
were used.

Estimation Results:




Summary of Vegetable Price-Forecasting lquuono!’

Slope coefficient Price flexibility with
Adjusted with respect to respect to Californis

Californias productlonsl production, 1967-72

b/

Vegetable intercept—

Broccoli
Early spring 15.30 «1.520 -0.21
Fall 12.47 -3.280 -0.29

Cantaloupes
Spring 9.54 -1.038
Summer , 8.23 -0.281

Carrots
Winter =-1.107

Early summer . -0.901
Late fall -0.649

Cauliflower
Early spring -5.670
ral1 -4.030%/

Celery
Winter -1.660
Spring -1.795
Early summer -1.099
Late fall -0.419

Lettuce

Winter =0.314
Early spring -1.226
Summer -0.202
Fall -0.518

Ontons

Late spring -O.LOSQ/
Late summer 3.02 -0.072

Potatoes

Wiater 4.53 ~0.695
Late spring 5.50 =-0.148
Early summer 5.38 -1.260
Late summer 5.45 -1.227
Fall 5.40 . £/

Tomatoes
Processing 68.00 -0.27
Tomatoes - fresh

Early spring 15.88 £/
Early summer 15.79 -0.575 -0.14
Early fall 16.63 «0.468 -0.18

a/ Summarized from Richard M. Adams. A Quadratic Programming Approach to the
Production of California Field and Vegetable Crops Emphasizing Land, Water,

and Energy Use. Unpublished Ph.D. dissertation, University of California,
Davis, Sept. 1975.

Independent variables, other than "California production" were evaluated at
mean levels and added to the intercept term, resulting in a general price-
forecasting equation of the form: Pc1 -a, + d1Qci. Units of the intercept

terms are in dollars per cwt. for all vegetables, excluding processing toma-
toes, which is in dollars per ton. The intercept was then "adjusted" to
ensure consistency of 1972 prices and quantities; i.e., to ensure that 1972
quantity levels resulted in approximate 1972 prices when used in the price-
forecasting equation framework.

Units of the slope coefficients are million cwt. for all vegetables, except
processing tomatoes, which is expressed in million tonms.

Due to statistical insignificance of the estimated slope coefficient, the
incorporated slope coefficient is derived from other season price-flexibilities
for the same crop, at relevant price and quantity levels.

Slope coefficient derived from King, Jesse, and French—-reviewed in this
Teport,

Price-flexibility not calculated due to use of other season slope coefficients.




0. P, BLAICH. Strength-of-Demand for 120 Market Categories of Food, 1957-

1961. TUniversity of_California Agricultural Extension Service, April 1963,
Scope: Fstimates of the "strength-of-demand" for all foods: vegetables,
fruit, nuts, assorted animal products, and starches and sugars for the
United States were made.

". . . to satisfy a wide variety of needs for information relating

Purpose:
to the medium long-run demand for food and its many component items. The
material should be adaptable to the needs of farmers, marketers of farm

products, suppliers of farm inputs, and consumers." p. i,

Observational Interval: Annual,

Period of Analysis: 1957 through 1961,

Specification and Estimation Procedure: Strength-of-demand attempts to

measure shifts of the demand curve due to changes in consumer income,
tastes, and prices of substitutes or csmplements, as opposed to movements
along the curve due to changes in the quantity of the product available.
If the exact relationship between price and quantity were known, then a
price-quantity observation to the right of the curve would represent a
strong demand shift; to the left, a weak one.

Estimates of the elasticities of demand for each of the vegetables
were taken from other sources. Since statistical estimates of demand
relationships are never exact, a range was constructed for use in the
strength-of-demand formula resulting thereby in a range for the strength

also (S' . . . S").




expressed as a proportion and in per capita terms was calculated

Sn.éﬂ..-_e_ég
q p

where:
S represents the measure of strength-of-demand;

Aq measures the observed change in quantity during an interval of
time;

Ap represents the observed change in price during the same interval
of time; and

e is the elasticity of demand.
For convenience, the S range was given a letter rating where:

A = strong demand S' >0, S" > §';

B = indeterminate S' < 0, S" > 0;

C = weak demand s' <s", s" <o0.
Since S was calculated in per capita terms, S = 0 could still reflect a
strong demand for the product in view of the expected population growth
of the United States during the 1960's.

Estimation Results:




Estimation results:

Fresh Vepetables: Strength-of-Demand at the Farm level, Trend of
Prices, Trend of Per Capita Consumption, United States, 1957-1961
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-Frozen Vepetables: Strength-of-Demand at the Farm Level, Trend of
Prices, Trend of Per Capita Consumption, United States, 1957-1561
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* Thesé elasticities were based on fresh estima@es, making a moderate upward
allowance,

Canned Vepetables: Strength-of-Demand at the Farm level, Trend of
Prices, Trenrd of Per Capita Consumption, United States, 1557-1960
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* The estimates of elasticity marked with an asterisk are based largelyon judgment.

1/ The least squares trend calculated as a percent of the five-year mean.




GENE A. MATHIA and RONALD A, SCHRIMPER. Analysis of Shifts in Demand and
Supply Affecting U.S. and N.C. Vegetable Production and Price Patterns.
North Carolina State University, Economics Information Report No. 35,
January 1974.

Scope: U.S. demand for cabbage, cucumbers, peppers, potatoes, snap beans,
sweet corn, sweet potatoeé, and tomatoes.

Purpose: ". ., . to examine some of the important éhanges in national
production and prices of fresh and processed forms of selected vegetables
and to identify relative demand and supply inducements that have been
operating." p. 8.

Observational Interval: Annual.

Period of Analysis: 1949 through 1972,

Specification and FEstimation Procedure: Linear OLS regressions were fitted

for each of the eight vegetables in which the grower price was a function

of quantity, income, U.S. population, time, and the price of a substitute.

For most vegetables the substitute was the price of the processed product.

The coefficient of the population variable was restricted in the estimation
process to guarantee that the elasticity of demand with respect to popula-

tion changes was unity.,

Estimation Results:




/

Demand Relationships for Selected Fresh Vegetables5

o/ Price of / Mean Values Elasticitiest/
Time— Substitute— Price Quantity Price Income

/ d/

Product Constant Quantityh/ Population=" Income—

Cabbage 1.67 -.00016* .0174 .0028 -.094 .0691* 2.84 19,945 - .89 .38
Cucumbers 6.50 -.00081%* .0192 -.0083 .139 .0271% . 6.27 4,295 -1.80 -1.15
Peppers . 5.55 -.00140%* .0272 .0171%  -.220 10.14 3,500 -2.07 1.50
Potatoes - .34 -.00002* .0222 .0047 -.068 .3146% 2.33 232,062 - .50 .43

Snapbeans - .51 -.00111* .0269 .0285%*  — 461%x .0409* 70.89 4,368 -2.25
Sweet corn ) 5.18 -.00043%* .0290 -.0057 .078 .0375 4.61 12,285 - .87
Sweet pofatoes 4.64 -.00051** .0311 .0042 -.204 .3674%% 4.79 11,065 - .85
Tomatoes (domestic) .90 .00008 -.0079 £0333%% - 411%%  -,0212 9.35 19,412 i/

(total)h/ 1.47 .00003 i/ .0307*%*% -, 384% -.0151 .72 9.35 21,527 i/

Price is the dependent variable and is expressed in dollars per cwt. deflated by Consumer Price Index (1967 = 100). The
population coefficient was constrained at a level which yielded a population elasticity equal to one.

Quantity is expressed in 1,000 cwt. and represents total domestic production for all products except sweet potatoes and
white potatoes. Total quantity sold off farms was used for these two products.

Population is coded in million people and the coefficients were not tested statistically.

Income is expressed in billion dollars deflated by the Consumer Price Index (1967 = 100). Average real income was 429.2
million dollars.

Time begins with 1949 = 1, 1950 = 2, etc.

The price substitute variable is the deflated price of the processed form in dollars per ton for cabbage, cucumbers, snap-
beans, sweet corn and tomatoes. A substitute product was not included for peppers. The deflated price of white potatoes
in dollars per cwt. was used as the sweet potato substitute and deflated price of sweet potatoes in dollars per cwt. was
used as the white potato substitute. The Consumer Price Index (1967 = 100) was used as the deflater in all cases.

Computed at mean price and quantity levels.

Includes domestic production and net imports.

Absolute value was less than -.00005.

Elasticity was not calculated because, of the insignificant positive sign for quantity coefficient.
Significant at the .10 level.

Significant at the .0l level.




RONALD CARL MITTELHAMMER., The FEstimation of Domestic Demand for Salad
Vegetables Using A Priori Information., ﬁnpublished Ph.D. dissertation,
Washington State University, 1978,
Scope: U.S. demand for cabbage, carrots, celery, cucumbers, green peppers,
lettuce, and tomatoes.
Purpose: ". . . the econometric estimation of annual aggregate domestic
demand schedules for fresh vegetables both at the retail level and at the
derived farm level. A secondary objective was to examine the empirical
behavior and assess the usefulness of the technique of mixed statistical
estimation which allows the incorporation of linear probabilistic constraints
n

on the parameters . . . P. V.

Observational Interval: Annual,

Period of Analysis: 1954 through 1975,

§Egcificaﬁion and Estimation Procedure: A simultaneous system of seven

retail-level demand equations for the seven vegetables, using linear pro-

babilistic constraintsl/ and including all cross-price effects, was estimated
by 3SLS, mixed estimation technique. A reasonable range was established for
the direct and cross elasticitiesvusing previous studies, introspection, and
subjective beliefs; and the estimates were constrained by the model to fall
within these limits. The own-price elasticity for carrots, for example, was
constrained to -.5 * .3, The direct elasticities and cross elasticities

calculated at the mean from the structural equations are presented below.

l/ The constraints included 21 inexact symmetry constraints, seven
mean-level direct price elasticity constraints, seven mean-level income
elasticity constraints and six mean-level cross elasticity constraints.




In addition, seven margin equations were estimated by the TSLS mixed
estimation technique, Elasticities were constrained to fall within a
probable range, Margin estimation results are published in: Ron C.
Mittelhammer and David W. Price, "Estimating the Effects of Volume, Prices,
and Costs on Marketing Margins of Selected Fresh Vegetables through Mixed
Estimation," Agricultural Economics Research, Vol. 30, No. 4, October 1978.

in the dissertation, the retail equations and the margin relationships
were used to estimate demand at the farm level.

Fstimation Results:

Retail price and income elasticities at the mean level of the data,
1954-1975 '

ici Wi ect to:
Elasticity With resp

of:

Peap Pear Peer  Pcuc Pop PrET

. CP1 CPI “CP1 CPT CPT = CPTI .

Qg -.286 -.136  ,162 -.034 .011  .018
Qear -,118 -,448 181 -,027 ~.074 -.029
QgL 138 .176 -.254 -.124  .080 -.149
Qeyc -.050 -.045 -.215 -,501  .037 -.015
Qp 012 -.096 .107  .029 ~-.228 -.144
- 006 -.012 -.064 -.004 ~-.046 -.106
Qo .236  .010 .040 .043 ~.044 028

P
where CPT and Q are price deflated by the consumers' price index and quantity,

respectively, for each vegetable; and CAB, CAR, CEL, CUC, GP, LET, TOM stand

for: cabbage, carrots, celery, cucumbers, green peppers, lettuce, and tomatoes,




Related Studies for Several Types of Vegetables
Analyzed in One Study

Bohall, Robert W, Pricing Performance of the Marketing System for Selected
Fresh Winter Vegetables, Unpublished Ph.D. dissertation, Department of
Economics, North Carolina State University, 1971, A model evaluating
pricing performance for carrots, lettuce, and tomatoes was developed.

Three publications--one for each vegetable--based on the dissertation are
reviewed in this report,

Foytik, Jerry. Monthly Variations in Demand for Hawaii Vegetables. Paper
presented at the Western Agricultural Fconomics Association, Corvallis,
Oregon, July 1969. Monthly data for 1961 through 1967 were used to derive
both farm and wholesale level demand functions for nine vegetables in
Hawaii: cucumbers, snap beans, head cabbage, Chinese cabbage, peppers,
celery, daikon, lettuce, tomatoes, and green onions. Deflated price was
fitted by OLS as a linear function of quantity and income. Dummy variables
were used to allow variation in both the intercept and quantity-slope on a
bimonthly basis.

Foytik, Jerry, César Velasco, and Lya Valenzuela. An Examination of Vegetable
Price Relationships in Chile. A study conducted in cooperation with the
Chile-California program, October 1967, Differences in various retail
vegetable prices among cities were estimated as a function of distance from

a base city. Monthly variations in the price~quantity relationship for
cauliflower, squash, onions, carrots, and green peas were determined by the
graphic method--that is: P = £(Q) + g(M) where price is a function of
quantity and also of month; f£(Q) was plotted first, then the predicted price
for a particular month was read by adding or subtracting the deviation, g(M),
above or below the demand function, f(Q).

Garoyan, Leon and A. N, Halter. ZTermination of the Bracero Program: An
nalysis of Eeonomic Impact on Major Labor Intensive Horticultural Crops.
Prepared for the National Commission on Food Marketing, December 1965. The
study of impact of the termination of the bracero program included price
and production forecasting equations for asparagus, cantaloupes, lemons,
oranges, lettuce, strawberries, and tomatoes grown in California.

George, P. S. and G. A. King. Consumer Demand for Food Commodities in

the United States with Projections for 1980, California Agricultural
Experiment Station, Giannini Foundation of Agricultural Economics,

Monograph No. 26, March 1971, A matrix of retail demand interrelationships
for 49 major food commodities (or commodity groups) in the U,S. was estimated.
The 49 commodities were categorized into 15 groups and demand for each
commodity was estimated as a function of own-price, prices within the group,
price indexes of other groups and income. In most cases more than one
equation was fitted so one coefficient based on statistical properties, had
to be chosen for use in the matrix, A second matrix giving farm-level




elasticities was derived from the retail-level elasticities and the elas-
ticities of price transmission, Results of own-price elasticities for
various vegetables were:

Retail Level Farm Level

Lettuce — -0.1414 -0,0956
Tomatoes ~ . -0,3846 -0.3551
Beans =0.2550 -0.2343
Onions ~ -0.2500 -0,1152
Carrots ~ -0.4971

Other fresh vegetables~ =0,3200

Canned peas -0.1850

Canned corn -0.2550

Canned tomatoes -0.1760 -0.1760
Dry vegetables -0.4800 -0.,4532
Frozen vegetables -1.0344 -
Potatoes -0.3086 -0,1496

a/ Not computed

Hammig, Michael Dean., Supply Response and Simulation of Supply and Demand
for the U.S. Fresh Vegetable Industry. Unpublished Ph.D. dissertation,
Department of Agricultural FEconomics, Washington State University, 1978,
Using demand and margin relationships estimated by Mittelhammer (reviewed
in this report), the relevant supply response relations and necessary
linkages between supply and demand were estimated, completing the fresh
salad vegetable model. The vegetables included in the complete subsector
model were cabbage, carrots, celery, cucumbers, green peppers, lettuce, and
tomatoes.

Hassan,s Zuhair A. "Urban Food Consumption Patterns in Canada'. Agriculture
Canada, Publication No. 77/1, January 1977. Demand parameters for 122 food
items were estimated from data from the 1974 Urban Family Food Expenditure
Survey conducted in 14 Canadian cities with 5,952 families and unattached
individuals., Fxpenditures and quantity elasticities with respect to income
and to family size were computed from singe equations in semi-log form

for each commodity. Price elasticities for each commodity were derived

from equations in which the quantity of the commodity purchased was fitted
as a function of its price in the week the purchase was made, the purchasing
family's income and family size., During the survey period there was enough
variation in prices to obtain statistically significant results for most
commodities. Direct price elasticities for various fresh, canned, and
frozen vegetables were:




Potatoes -0,.8448
Tomatoes -1.5190
Lettuce -0.3731
Carrots -0.5207
Celery -0.2940
Onions -0.9264
Cabbage -0.5834
Cauliflower -0.4834
Turnips -0.6374
Beans, green & yellow -0.8389
Corn -1.0179
Cucumbers -0.7820
Mushrooms : -1,0083
Canned peas -0.8070
Canned corn -0.7603
Canned baked beans -0.8810
Frozen peas -0.6392
Frozen green beans -0.7296
Frozen potatoes -0.3711
Frozen corn -0.4256

Meissner, Frank. Regional Supply-Demand Balances for Selected Fruits and
Vegetables. Stanford Research Institute, prepared for the Western Pacific
Railroad Company, December 1959. Supply-demand--i.e. production-consumption
relationships-~-for tomatoes, peaches, pears, grapes, asparagus, lettuce,

dry onions, cantaloupes, and other melons were studied for each of the
following geographical areas: Southern California, Northern California,

the Northwest, the Mountain States, and the East, Forecasts of supply,
demand, and supply-demand balances were prepared for 1965, 1970, and 1975.

Parker, Arthur F. and W, W, McPherson. Changes in Seasonal FOB Price
Patterns in Florida: Celery, Sweet Corn, Green Peppers, Irish Potatoes,
and Tomatoes, 1950-51 through 1965-66. Florida Agricultural Experiment
Station, Economics Mimeo Report EC69-13, June 1969. Monthly indexes for
each vegetable were constructed: each monthly price was divided by the
yearly average price; a three year moving average of this ratio was then
expressed as a percent which was regressed on time and tested for
statistically significant changes in seasonal effects over time.

Pomareda, Carlos and Richard L. Simmons. '"A Programming Model with Risk

to Evaluate Mexican Rural Wage Policy." Operational Research Quarterly,
Vol. 28, No. 4, ii, pp. 997-1011. For use in a linear programming model,
linear demand functions for tomatoes, peppers, cucumbers, cantaloupes, and
honeydews were estimated by OLS using dummy variables for monthly shifts,
An earlier version--abstracted in this report on page 80--computed U.S.
import demand from Mexico for tomatoes, peppers, and cucumbers, by subtract-
ing estimated fixed U.S. supplies from the total demand functions, In this
1977 model, monthly stepwise linear supply functions were used instead of
the estimated fixed supply to determine the net demand. Thus, the slopes
are identical to the model reported on page 80, but the intercepts differ.




Price, David W., Dorothy Z., Price, and Donald A. West. The Effects of
Soctio=-Economic and Psychological Variables on Types of Fruits and Vegetables
Consumed. Paper presented at the American Association of Agricultural
Economics, Blacksburg, Virginia, August 1978. From a sample of 497
Washington state households with an 8-12 year old child, factor analysis
was performed, relating fruit and vegetables preferences to certain psy-
chological variables such as need level and family management style.

Liquid assets had a significant effect on consumption of certain fruits

and vegetables.

Purcell, J. C, and K. E, Ford. "Consumption Requirements and Prospective
Demand for Fruits and Vegetables in the South." 1In The Fruit and Vegetable
Industry of the South, Adjusting for the Future. North Carolina State,
Agricultural Policy Institute, in cooperation with the University of
Florida, February 1965. No statistical analysis of demand was per formed,
but factors affecting demand for various fruits and vegetables were dis-
cussed, Elasticities from the Brandow study (see page ‘15) were presented,
as well as quantity and expenditure income elasticities from an Atlanta
consumer-household survey.

Raunikar, Robert, J, C. Purcell, and J. C. Elrod. Consumption and Expendi-
ture Analysis for Fruits and Vegetables in Atlanta, Georgia. Georgia
Agricultural Experiment Station, Technical Bulletin No. 53, June 1966.

Data from a consumer panel in Atlanta, Georgia, in which households kept
diaries of food quantities and expenditures for a period of six years

(1957 through 1962), were used in the analyses. Four statistical models—
linear, modified hyperbolic, semi-exponential, and logarithmic-——were
estimated by OLS, relating both quantities purchased of the various

fruits and vegetables and expenditures to socio-economic variables.

Raunikar, Robert, J. C. Purcell, and J. C. Elrod. Spatial and Temporal
Aspects of the Demand for Food in the United States, XII. Potatoes,

XIV. Sweet Potatoes, and XV. Dry Beans. Georgia Agricultural Experiment
Station, Research Bulletins 134, 138, and 139, respectively, June 1973, 1In
addition to the three vegetable reports, similar bulletins were also
published for beef, pork, poultry, fish and shellfish, eggs, table fats,
frozen desserts, cheese, canned milk, citrus, apples, peanut butter, and
salted peanuts. In each of the bulletins, demand for the commodity——
meaning the quantity taken, assuming sufficient supply and 1965 prices-~was
estimated for 14 regional markets and 79 primary markets both on a per
capita and aggregate basis. Socio-economic factors affecting consumption
were analyzed using data from a panel of consumers in Atlanta. The relation-
ships included the influence of household income, age composition, and race.
An adjustment factor to account for regional differences was developed from
the USDA national household survey for 1965-1966. Characteristics of the
markets were compiled from 1950 and 1960 census data. Estimates were made
for 1965; projections for 1985. '




Rockwell, George R., Jr. Income ard Household Size: Their Effects on

Food Consumption. USDA, Agricultural Marketing Service, Marketing Research
Report No. 340, June 1959, Using a 1955 food consumption survey of 6,060
U.S. households, the relationship between consumption (in terms of quantity
and in terms of value), family income, and family size was analyzed. The
sample was divided into farm and nonfarm and then each group was divided
into high, medium, and low income groups—--the income ranges being set to
equalize the number ir each group for each of the two sectors. Vegetables
were grouped into: pocatoes and sweet potatoes, dark green and deep yellow,
other green, tomatoes, and other; and income elasticity estimates for fresh,
frozen, canned, dried, strained or chopped, and juice were made.




DEMAND STUDIES FOR INDIVIDUAL VEGETABLE TYPES

Asparagus

Related Studies

French, Ben C. and Jim L, Matthews. "A Supply Response Model for Perennial
Crops." American Journal of Agricultural Economics, Vol. 53, No. 3,

~ August 1971, pp. 478-490. To test the general, theoretical supply response
model for perennial crops, a supply equation for asparagus was estimated for
each of three regions: California, Midwest~East, and Northwest.

Hoos, Sidney. Statistical Analysis of the Annual Average FOB Prices of
California Camned Asparagus, 1925-26 to 1950-51. California Agricultural
Experiment Station, Giannini Foundation of Agricultural Economics, Mimeo-
graphed Report No. 112, 1951, The report is one of an annual series issued

by the Giannini Foundation of Agricultural Economics for use by the California
canned asparagus industry. Other reports in the series include: G. M.
Kuznets and H. R. Wellman, Report No. 80, 1942; Hoos, Report No. 95, 1949,
Hoos, Report No. 106, 1950. Price forecasting equations were fitted by OLS
under alternative specifications. Each report updates the previous one by
adding more time series data.

Stover, H. J. An Analysis of the Prices Received for Canned Asparagus

by Canners in California--Seasons 1925-26 through 1934-35. California
Agricultural Experiment Station, Giannini Foundation of Agricultural
Economics, Mimeographed Report No. 40, 1935, In the graphic analysis:

(1) FOB prices were plotted against California shipments of canned asparagus
1925 through 1934, (2) the price deviations from the average relation in

(1) were plotted against consumer income, and (3) deviations from (2) were
plotted against time.




Abstracts

J. H. DROGE and R, H. REED. Prediction Analysis of United States and
Iisconsin Wholesale Prices of Canned Cut Green Beans, Sweet Corn, and
Sweet Peas, 1948-1968, College of Agricultural Life Sciences, University
of Wisconsin, Agricultural Economics Project Report, January 1973,

Scope: National canner brand and Wisconsin private label f.o.b. price
relationships for canned cut green beans, sweet corn, and peas.

Purpose: "

« o« o to formulate an appropriate set of six f,o.b. price
prediction equations . . . to test the forecasting accuracy . . . and to
update each equation to réflect the additional 1967-68 market year," p. 2.

Observational Interval: Annual.

Period of Analysis: 1948 through 1968,

Specification and Estimation Procedure: 'Since there was low correlation

between national canners brand and Wisconsin private label pricés (r =
.22 for beans), separate price forecasting equations were estimated for
each set of prices for each of the three vegetables. A step-wise re-
gression procedure by OLS was used to determine which variables other

than the a priori essential ones should be included in each equation.

Each of the resulting six statistically best equations was validated by

comparing the 1967-68 predicted price with the actual price. In each case
the actual price was within the 95 percent confidence interval for forecast
error, The equations were then rerun using the 1967-68 data. The updated

equations appear below,




Estimation Results:

Canned Vegetable F.0.B. Price Prediction Equations-
Cut Green Beans:
National Canner Brands

Yt * +80.7562 + 0.301422t + 0.316827t - 0.107829t.

(0.0721) (0.1618) (0.0307)
= 4.6870, D-W statistic = 2,4500 (inconclusive).
Wisconsin Private Label Brands

R% = 757

Yi = +235.4027 - 'IZ.SGSOZ.it + 0.37ZQZét - 10.506525'.’t - 1.066826t.
(3.7031) (0.0956) (3.2354) (0.4939)

D-W statistic = 2.1445 (negative).

R? = .877

Sweet Corn:
National Canner Brands

Yk = 4+256.6703 - '|7.785'l2.lk + ]]'639625k - 2.941826k + 0.482317k

(1.9249) (2.0768) (0.5161) (0.0965)
+ 0.5619Z

(0.1607)

RS = .970

8k’

D-W statistic = 2.0659 (negative).

Wisconsin Private Label Brands
Y& = +459,.3961 - 23.’!9482]k + ]7‘]0]323k - 13.45992sk - 2.918826k

(2.0179) (2.0319) (2.7212) (0.9579)
- 16.675229k,
(4.7277)

R% = ,967 D-W statistic = 2.4767 (inconclusive).

Sweet Peas:
National Canner Brands
Yj = +1,2062 - 4'13952ij - 6.199729j + 0.78512]1j + 0‘]799213j'
(1.0978) (1.0382) (0.0493) (0.0611)

R% « 983 D-W statistic = 1.9203 (negative).

Wisconsin Private Label Brands
Yj = 493,2543 + 0’7]8928k - 1.127826j + 0.596627j - 3.39122141
(0.1941) (0.4170) (0.1277) (1.9346)
-0.0614Z]5j.
(0.0234)
Rz = 843 D-W statistic = 1.9300 (negative).




where:

Description of Variables:

Yt = Canned cut green beans; fancy grade market year FOB price per dozen
No. 303 cans of U.S. national canner brands expressed in cents;

Yé Canned cut green beans; market year fancy grade FOB price per dozen
No. 303 cans of Wisconsin private label brands expressed in cents;

Canned golden cream style sweet corn; fancy grade market year FOB
price per dozen No. 303 cans of U.S. national canner brands expressed
in cents;

Canned golden whole kernel sweet corn; fancy grade market year FOB
price per dozen No. 303 cans of Wisconsin private label brands expressed
in cents;

Canned sweet peas; fancy grade market year FOB price per dozen No.
303 cans of U.S., national canner brands expressed in cents;

Canned sweet peas; fancy grade market year FOB price per dozen No.
303 cans of Wisconsin private label brands expressed in cents;

= U.S. per capita supply of shelf-size canned snap beans plus total per
capita frozen supply of snap beans;

U.S. per capita total supply of shelf-size canned sweet corn in pounds
net weight;

U.S. per capita supply of canned plus frozen green peas in pounds;

Price variable for substitute canned vegetables in shelf-size cans;

U.S. per capita supply weighted national canner brands f.o.b. price in
cents per dozen No. 303 cans (included canned vegetables are sweet

corn and green peas, and computations are based on price series included
in this study); :

= Same as variable zZt except based on Wisconsin private label f.o.b.
prices;

U.S. per capita personal disposable income expressed in thousand

dollars squared $1,000%;

U.S. per capita market year carry-in stocks of canned snap beans
plus canned green peas in pounds net weight;




Zoxk

Zg;

2115

%133

2143

215

u.s. per capita market year carry-in stocks (August lst) of shelf-size
canned sweet corn in pounds net weight;

63 = The time trend variable, market year 1948-49 = 48;

BLS index of wholesale frozen pea prices (1957-59=100);

U.S. per capita market year carry-in stocks (July 1lst) of shelf-size
canned snap beans in pounds net weight multiplied by Z7t (or Yt_l);

U.S. per capita supply of frozen snap beans and green peas in pounds;

U.S. per capita market year carry-in stocks of shelf-size canned snap
beans, sweet corn and green peas in pounds net weight;

BLS reported retail price of national canner brands canned sweet peas
expressed in cents per dozen No. 303 cans;

BLS wholesale price index for fresh and dried vegetables (1957-59=100);

= U.S. per capita supply of shelf-size canned snap beans, sweet corn and

green peas in pounds net weight;

U.S. per capita market year carry-in stocks (June 1lst) of shelf-size

canned green peas in pounds net weight multiplied by Y;_l.

(Standard errors are in parentheses.)




JERRY FOYTIK. Demand Characteristics for Vine Vegetables in Homolulu,
Havaii, 1947-19€1. Hawaii Agricultural Fxperiment Station, Bulletin No.
23, July 1964,

Scope: Snap beans, cucumbers, and tomatoes at the Honolulu wholesale
market,

Pufpose: To analyze empirically how monthly price and quantity data
indicate that changes in market supply are responsible for much of the
variation in prices of vine vegetables,

Observational Interval: Monthly.

Period of Analysis: 1947 through 1961.

Specification and FEstimation Procedure: For each vegetable, a price

dependent equation was fitted as function, parabolic in both quantity
and time. Then, monthly shift effects were determined graphically.

Estimation Results:

Snap beans

P = 37.00 = 17.50 + 1.40% + 0.555T + 0.542T2

+ £(M)
Cucumbers
P = 26.57 - 7.900 + 0.80° + 0,162T + 0,0448T> + £(M)
Tomatoes
P = 29,82 = 4,400 + 0.302 + 0.153T + 0.0969'r2 + £(M)
where:
monthly wholesale price, cents per pound;

monthly wholesale market supply in 100,000 pounds;

time measured from 1954;

the monthly effect determined graphically.




The top panels of the following three figures show the parabolic
price-quantity relationships when the trend and seasonal effects are set
at their weéns (zeroes) for the period of study. The annual shifts in
demand are shovn in the middle panels, holding quantities constant at their
means., Finally, the residuals from the equations were plotted (12 obser-
vations each year; each equation) and the monthly effects were graphed
(bottom panels). The curves in the bottom panels show the shifts in the

price-quantity relationships from month to month as the year progresses.

EDVARD ¥, XPERS, MARVIN L. HAYENGA, and JOHN N. LEBKFR, Various Price and
Supply Control Programs for Navu Beans: A Simulation Analysis., Michigan
State Universitv, Department of Agricultural Economics, Report No. 212,

January 1972,

Scope: U.S. demand for navy heans (99 percent Michigan produced).

Purpose: "To explore the effects of variations in these (government commodity)

programs, a computer simulation model of the navy bean's supply and demand
behavior was developed and employed," p. 3.

Observational Tnterval: Annual.

Period of Analysis: 1951 through 1967,

Specification and Estimation Procedure: For use in the simulation model a

three equation demand model was estimated by 3SLS in which the four endogenous
variables were: domestic use of navy beans, exports, pfice, and small white

bean price. A fourth equation established an identity.




Beans, snap: Estimated wholesale price with varia-
tions in supply, year, and month, 1947-61.
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Cucumbers: Estimated wholesale price with variations
in supply, year, and month, 1947-61.
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Tomatoes: Estimated wholesale price with variations
in supply, year, and month, 1947-61.
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Estiﬁation Results:

DOMQ* = -548.0 — 80.2 PNB* + 13,6 PSW* + ,024 USPOP + 696.3 D

(.097) (.026) (.877) (.513) 1

EXQ* = -15,332.2 - 63.8 PNB* + .324 UKPOP
©(.401) (4.186)

= ,55

(3.359) (3.090) (2.582)

= ,88"

- = * K -
PRODNB CCCQt DOMQt + EXQt CANEXt

where: * = endogenous variable;

*
DOHQt total U.S. commercial consumption of Michigan navy beans in
year t (1,000 cwt.);

*

EXQt

total U.S. and Canadian export shipments of navy beans in year
t (1,000 cwt.);

*
PNBt average quoted grower price for CHP navy beans--September
through April in year t ($/cwt.);

*
PSWt average quoted grower price for small white beans--September
through April in year t ($/cwt.);

USPOPt U.S. population in year t (1,000 people);

D1 dummy variable (1 if 1958 or after, O if not) to account for an
otherwise unexplained demand shift apparently occurring in 1958;

UKPOPt United Kingdom population in year t (1,000 people);
CANEXt total Canadian exports of navy beans in year t (1,000 cwt.);

PRODSWt total small white bean production in year t (1,000 cwt.);

PRODNBt Michigan annual production of navy beans in year t (1,000 cwt.);

CCCQt = Commodity Credit Corporation acquisitidns of navy beans in
year t (1,000 cwt.).

(t-statistics are in parentheses.)




R, J. VANDENBORRE, An Econometric Investigation of the Impact of Govermmental
Support Programs on the Production and Disappearance of Important Varieties
of Dry Edible Beans. California Agricultural Experiment Station, Giannini

Foundation of Agricultural Economics, Research Report No. 294, December 1967.

Scope: VWhite beans (navy, small white, and great northerns), blackeyes, and
large and small limas in the U.S.

", . . to evaluate the impact of governmental support programs on

Purpose:
the production and disappearance of some varieties of dry edible beans . . .
Primarily, the study attempts to answer this question: What would have been
the situation with respect to production and disappearance of these com-

modities had there been no price-support program for them?" p. 1.

Observational Interval: Annual,

Period of Analysis: 1948/49 through 1963/64,

Specification and Estimation Procedure: Both a supply-response model and a

price-demand model were estimated. Since government takeover of a cormodity

is a function of the difference between the free-market price and the support

price, and since the free-market price cannot be observed in years when
takeover actually occurs, in the demand model, government acquisitions were
estimated by: (1) the support price and (2) factors thought to determine
the free-market price. A six-equation model was estimated for white beans
by TSLS: disappearance and government acquisitions of navy beans, dis-
appearance and acquisitions of small whites, ending stocks of small whites,
and price of great northern beans., Since there was no government program
for blackeyes, a two-equation model--supply and price--sufficed. For large
and small limas, again a six-equation model was estimated by TSLS., The
estimations were then used to simulate the behavior of the dry bean market

under various assumptions about government interference.




Price-demand structure for white classes of dry edible beans

3.62477 - .28322 y
(.09190)

+ .08269 (y

: 1/
+ Y19
(L0s373y ~10t 7 12t

11t

- .90644 x
(.41081)

+..78091 x
(.12587)

+u

1t 7t 7t

R? = .92 d = 2.81 (1)2/

~1.58754 - .01929 (y,, +y.. ) + .01105y, .
(.05564) 10t~ T12ET T T g5y 26

+ .55279 x, + .69240 Xy, + .03092 Xg, - .81436 x
(.46998) (.18010) (.15200) (.18236)

R2 - .92 d=3.02 (1)

7t ¥ Yge

.32261 + .08889 y
{.01876)

- .08568 y
(.01677)

+ .30965 x

+u
(.09968) 1t %t

11t 12t

R = .7 d=2.02 (n)

= -.62231 - .05285 y .+ .03245 y___ - .11106 x
(.01818) 1t (.01909) 27t (.06045) 1t
+.11209 x, 4 u

+ .55341 x
: (.02629) ©t

(.18029) 4t

10t
R? = .86 | : d=2.27 (1)

.00880 - .02011 y
(.00834)

+.00892 y , - .10254 y . + .25011 x, +u

11t " 00979) (.09299) (.09663)

4t 11t

2

R = .71 ' : d=2.59 (1)

= 3.09932 + .48622 Y11¢ ~ .07555 x

+ 1.73402 x et
(.22027) (.58355)

y Uy,
10t 3t " 5l0s61) ! 12¢

Be.39. d=2.48 (1)

1/ Coefficients on Y10t and Yy9p Were nearly identical; to save on
on degrees of freedom, Y10t and Yy Were added together and the equation

run again,

2/ Where the symbol (i) follows the statistic d, the Durbin-Watson
test for serial correlation of the error term was inconclusive; (n) indicates
that the test showed no serial correlation.




commercial wholesale disappearance of navy beans in pounds per
capita in t (production + beginning stocks + government domestic
sales - government takeover - direct purchases by the government);

= commercial wholesale disappearance of small whites in pounds per
capita in t (production + beginning stocks - government takeover -
ending stocks);

commercial ending stocks of small whites in pounds per capita in t;
average wholesale price of great northerns in cents per pound;
average wholesale price of navy beans in cents per pound;

average wholesale price of small whites in cents per pound;

government takeover of small whites in pounds per capita in t;

government takeover of navy beans in pounds per capita in t;

difference between actual market price of navy beans per pound
and the support price in t

difference between actual market price of small whites per pound
and the support price in tj

log of disposable income per capita (original series--thousand
dollars per capita);

production + beginning stocks + government domestic sales of

navy beans - direct government purchases in pounds per capita
in t;

production + beginning stocks of great northerns in pounds
per capita in t;

production + beginning stocks of small whites in pounds per
capita in t;

support price of navy beans in cents per pound in t;

support price of small whites in cents per pound in t;




X7, ™ dummy variable in the navy bean model (x7t = 1 for 1958/59
through 1963/64, = 0 for all other years).

(Standard errors are in parentheses,)

Price-demand structure for blackeyes

yee. = .61857 + .01659 §.. - .021843 y . - .15951 x, + u
15t (.01169) Mt (oose7) 16T (lo7372) 1t 13t

RZ = .74 d = 2.32 (n)

= -.04649 - 00224 § . - .00743 y + .36962 xg + u

(.00481) (.00734) (.11436) 14t

9t

R% = .76 d = 2.12 (n)

where:

= production t + beginning stocks t - ending stocks t in pounds

y
15t per capita;

Yygp = average price of blackeyes in cents per pound in t;

yl7t = ending stocks of blackeyes in pounds per capita in t;

911t average price of navy beans in cents per pound in t (computed);

%g, production t blackeyes + beginning stocks t blackeyes in pounds
per capita.

(Standard errors are in parentheses.)

Price-demand structure for limas:

Yige = 1.23907 - .03277 Yoor *+ .02424 Yo3p .77652 x

1+u
(.00659) (.01686) (.06442) **

15¢

2
R™ = .96 d = 1.51 (1)

= .12194 + ,00789 Yooe = .02607 Vo3¢ = . 73945 Youe + .08727 x

10+u
(.00456) (.01586) (.32217) (.06190) t

Y19t 16t

2
R” = .48 d= 2,81 (1)

S 1/
Yoge 34.82951 + .82261 Yoz * 14.46928 vy ¢ " 23.69600~" x .

(.74234) (13.37828) 24t !

- 26.87131 x
(3.34720)

- .79155 x
(.76117)

+ u

10t 12t 17t

R® = .96 d=1.67 (1)




.16107 = 01309 y,. - -09927 y o - .09627 y, . + .08251 x,;. + ujq,
Coos27) 23t (Lo7994) 18t ((25715) 2% (.12663)
RZ = .37 d=2.12 ()

1/
4,.69705 - 4.20760 Y18t .13745 Yoor + .10670 Yogr ~ 2.90368 Xy

(.16208) (.09549) (.01908)

+ .97589 x.. + .09871 x,.. + u
20t
C11857) Mt (Lo3se3) *

R% = .98 d = 2.50 (i)

= -4.85796 + .14110 y.. - .09951 y. . + 4.35855 y
' (.o1181) 22t (L01210) 23t (.34519) 18t

+ 2.90368 x + u
(.27002) 1t 18t

"

R® = .98 d = 2.40 (i)

production t + beginning stocks t - ending stocks t - government
takeover t of large limas in pounds per capita;

ending stocks of large limas in pounds per capita in t;

production t + beginning stocks t - ending stocks t -
government takeover t of small limas in pounds per capita;

ending stocks of small limas in pounds per capita in t;
wholesale price of large limas in cents per pound in t;
wholesale price of small limas in cents per pound in t;

government takeover of large limas in pounds per capita in

government takeover of small limas in pounds per capita in

difference between actual market price of large limas in t
and support price in t;

difference between actual market price of small limas in t
and support price in t;




11t

*12¢

*13¢t

(Standard

production t + beginning stocks
per capita;

production t + beginning stocks
per capita;

support price of large limas in

support price of small limas in

errors are in parentheses,)

t of large limas in pounds

t of small limas in pounds

cents per pount in tj

cents per pound in t,




TABLE 2: Selected Econometric Analyses With Flexibility or Elasticity Estimates for Beans

Observa-
Author and Geograph- Time tional Form of Method of Harket Price Price Income Cross
Date ical Area Period Interval Equation Estimation Level Product Flexibility Elasticity Elasticity Elasticity

Droge and U.S. and 1948~
Reed, 1973 Wisconsin 1968 linear National
canner
brand -.1506
Wisconsin
private
label -.4096

Hawaii

Monthly linear v Wholesale fresh I.—0.6253/
snapbeans I1I.-1.062
IIT.-0.696
1v.-0.621

Krebs,

Hayenga, linear
and Lehker,

1972

Vandenboore,
1967 1948/49~
1963/64 linear navy
small
whites
blackeyes
small
limas
large
limas

quarters of the year
small whites

navy

large limas

small limas




Related Studies, Beans

Allen, M. B, and A. D. Seale, Jr. An Evaluation of the Competitivé Position
of the Snap Bean Industry in Missiseippi and Competing Areas. Mississippi
Agricultural Experiment Station, Agricultural Economics Technical Publication
No. 3, December 1960. This report was not available, but it is presumed that
the treatment was similar to the report on the green pepper industry--
reviewed here on page 117 and the one on the cabbage industry--reviewed on

page 56. :

Cain, Jarvis L. and Ulrich C. Toensmeyer. Interregional Competition in
Maryland Produced Fresh Market Green Beans. Maryland Agricultural Experiment
Station, MP 731, October 1969, The transportation model was utilized to
evaluate the least cost distribution pattern for fresh green beans grown in
Maryland and in competing states. The optimum distribution pattern from 31
shipping points to 15 major cities was compared to the actual pattern and

on the basis of discrepancies, possible alternatives were suggested to
Maryland growers.

Hathaway, Dale E. The Effects of the Price Support Program on the Dry Bean
Industry in Michigan.  Michigan Agricultural Experiment Station, Technical
Bulletin No. 250, April 1955. Three statistical models were developed for

dry beans: acreage planted, yield, and price. In the two structural
equations, (1) Michigan farm price was seen as a linear function of the

amount delivered to the government under the price support program (endogenous),
supply of U.S. pea and medium white beans, consumer income, and supply of

great northern beans; (2) the amount delivered to the government, as a function
of supply minus the right hand side of equation (1)--i.e., price. The reduced
form was estimated by OLS, and the structural coefficients were recovered.

Nichols, T. Everett. Interregional Competitiom in Marketing Snap Beans. North
Carolina State University, Agricultural Economics Information Series No.

113, April 1964. The transportation model was used to determine the optimum
shipping pattern of snap beans to 22 major markets from 25 to 30 states for
selected weeks of 1956,




Brussels Sprouts

Abstract

BFN C. FRENCH and MASAO MATSUMOTO, An Analysis of Price and Supply Rela-
tionships in the U.S. Brussels Sprouts Industry, California Agricultural
Experiment Station, Giannini Foundation of Agricultural Economics, Research

Report No. 308, March 1970.

Scope: U.S. demand for California-grown frozen and fresh Brussels sprouts,
Purpose: '"to develop economic information which may aid the thinking of

leaders in the Brussels sprouts marketing program and also be of value

to individual firms, growers, and public agencies concerned with the

industry," pp. 1-2.

Observational Interval: Annual.

Period of Analysis: 1947 through 1968,

Specification and Estimation Procedure: Brussels sprouts demand estimates

were made at several levels as part of a complete system describing the total
economic environment in which Brussels sprouts are produced and marketed.
The report explains the theoretical relationships believed to hold, derives
the equations to be estimated empirically, and then uses the results to
generate expected values of the endogenoué variables under alternative
conditions that may hold in the future.

Farm-level demand involved four equations in this one component of the
model, The first three--(1) freezer demand for the raw product, (2) frozen
allocation, and (3) fresh allocation were estimated as a simultaneous system

by TSLS. The fourth--fresh market demand--was estimated by OLS. Because of




multicollinearity between per capita food exp
disappearance of frozen Brussels sprouts, the

by the assumption that the coefficient of the

enditures and per capita
equation was constrained

former was equal to one

(for a one percent increase in expenditures on food, a one percent increase

in the price of fresh Brussels sprouts was as

Another component of the model involved

sumed) .

estimating the U.S. demand

facing freezers. This relationship was estimated both by OLS, and by

TSLS with a sales allocation equation,

Estimation Results:

Farm-Level Equations

Freezer Raw Product Demand

_SESE_.= 1.5352 + 0.0576 (P

Doet-1 (0.0178)

pet-1 cpct-l

Sust
- 0.0350 L_.

- 1.8455 ¢

(0.4169) Cpust-1 (0.0903)

Frozen Allocation

Jper 0.2853 + 0.2551 P

- 0.0754 P

-1.172 P
gpct

D
pct-1 (0.0484) 8Pt (0.0473) gfct-1

- 0.0787 C___ - 0.4687 L
(0.0696) B°t (0.1540) ©

5 1

ngct T2 (ngct-l +P

gfct-2)"




Fresh Allocation

=B

- 1,172 o
PC

.cht ctAct t

Fresh Market Demand

log Pg = 5,6766 - 0.5830 log Xbpt - 0.6887 log bet

fet (0.1317) (0.1954)
- 3.5835 log X

+ 1.0000 log F,_
(1.8737)

vt

RZ = .56 DW = 1.62

quantity of Brussels sprouts frozen in California, million
pounds;

quantity of California frozen Brussels sprouts sold (disappear-
ance), August 1 = July 31, million pounds;

average f.o.b, California freezer price for Brussels sprouts,
grade A, 10-ounce packages, cents-per pound;

cost of freezing Brussels sproﬁts in California excluding raw
product cost, l0-ounce packages, cents per pound;

average price received by California growers for Brussels
sprouts for freezing, cents per pound;

United States cold storage holding of Brussels sprouts on
August 31, million pounds;

United States quantity of frozen Brussels sprouts sold (dis-
appearance), August 1 - July 31, million pounds;

A dummy shift variable to allow for possible changes in level
of supply response or allocation with the establishment of the
Brussels Sprouts Marketing Program. L = 0 prior to 1958; L =1
from 1958;




average price received by California growers for fresh market
Brussels sprouts, cents per pound;

representative cost of growing RBrussels sprouts in California,
cents per pound;

quantity of fresh market Brussels sprouts produced in California,
million pounds;

yield per acre of Brussels sprouts in California, cents per acre;

acres of Drussels sprouts planted in California;

Dp“q + N = United States per capita disappearance of frozen

Brussels sprouts, pounds;

0
fus
Brussels sprouts, pounds;

* N = United States per capita disappearance of fresh

United States per capita total vegetable consumption, pounds
retail weight, calendar year;

United States per capita total food expenditures expressed as
an index, 1957-1959 = 100,

(“tandard errors are in parentheses.)

Demand Facing Freezers

Ordinary least squares

log P = 5,8161 - 0.6322 log Xbpt - 0.1528 log bet

pet (0.0780) (0.1157)

- 3.2167 log th + 1.0000 log Yt
(1.1095)

Rz = ,88 Dw = 1,70,

Two-stage least squares

= 5,8975 - 0,6747 log X
(0.0775)

log P
og. P

Pt (5.1130)

ct

- 3.2898 log th + 1,0000 log Yt'
(1.0508)




where:

Variables are as defined previously and

Y=R*F

R = proportion of United States homes with refrigerators.




Abstracts

M. T. ALLEN and A, D. SEALE, JR. An Fvaluation of the Competitive Position
of the Cabbage Industry in Mississippi and Competing Areas. Mississippi
Aericultural Fxperiment Station, Agricultural Fconomics Technical Publication

No. 2, September 1960,

Scope: Cabbage unloads from Mississippi and competing egrly spring pro-
duction areas (including California) at 35 consuming centers.

Purpose: To describe production trends, estimate demand in specified con-
suming centers, estimate transportation charges, and determine prices and
revenues which would be associated with different situations.,

Observational Tnterval: Weekly.

Period of Analysis: April 25 through July 19, 1959,

Specification and Estimation Procedure: Because of the incompleteness of

the data in some of the consuming centers, an analysis of the price-quantity
relationships was made for each center for the eight marketing weeks, but
only those giving an inverse relationship were used in the price eduation.
Eight centers and data for eight weeks made a total of 64 observations for
use in estimating the overall price equation by OLS in double log form.
Statistical test§ revealed significant differences in intercepts among the

elght weeks; the adjustments were reported. Besides the quantity variable,

the population variable had a statistically significant coefficient which

was used to adjust the intercept according to the population of each of the

35 consuming centers.




Based on the estimated demand functions, the optimum distribution
pattern--maximizing net revenues to producing areas-—was computed.

Estimation Results:

For all eight periods:

In P = 4,40548 ~ ,43138 InX, + ,37923 InX

(.07722) L (.08667) 2

R? = .319

where:
P = average weekly wholesale price in dollars;
Xl = quantity in carlot unloads;

X2 = population in thousands.

(Standard errors are in parentheses.,)

D. MILTON SHUFFETT. The Demand and Price Structure for Selected Vege-

tables. Abstracted under tomatoes on page 158,




TABLE 3: Selected Econometric Analyses With Flexibility or

Elasticity Estimates for Cabbage

Author and
Date

Geograph~
ical Area

Observa-
tional
Interval

Time
Period

Method of
Estimation

Form of
Equation

Market
Level

Price
Flexibility

Price
Elasticity

Allen and
Seale 1960

April
25-

July
19,

1959

Weekly

double
log

Wholesale

Shuffett,
1954

1921~

Annual
1941 '

first
differ-
ences of
the logar-
ithms




Related Study, Cabbage

Mathia, Gene A, and Richard A, King. An Analysis of Locational Advantage
in the National Cabbage Market. North Carolina University, Economics
Research Report No, 8, January 1969, Using the transportation model, the
actual and the optimum shipping patterns for spring and for fall cabbage

from shipping points in four regions of the country to 22 receiving markets
were compared.




Carrots

Abstracts

ROBFRT W. BOHALL. Prieing Performance in Marketing Fresh Winter Carrots.
USDA, ERS, Marketing Research Report No., 963, 1972,

Scope: Vinter carrots marketed in 10 major consuming centers geographi-
cally dispersed across the United States.

Purpose: "To evaluate whether short-run changes in carrot prices were

consistent with a competitive marketing system. . ." p. 2.

Observational Interval: Weekly,

Period of Analysis: First week of January through the last week in March

for three years--1966, 1967, and 1968.

Specification and Estimation Procedure: As part of the analysis the re-

lationship between FOB prices of Lower Rio Grande Valley carrots and the
quantity of carrots available--both from Texas and from Southern California-
Arizona--was estimated by OLS. Also included were rainfall and temperature
variables to capture the effect of the weather on quality,

In addition, the difference between shipping-point and consuming-
center prices was explored and found to be directly related to the costs
of transporting, handling, and storing the carrots,

Fstimation Results:

Y., =12.76 - 0.0063 X.. = 0.0107 X_. . =0.172 R, - 0.047 T

C3 0.0027) ST (0.0021) C“AJ (o.018) I (o.016) 71
- 0.039 T, , DW = 0.95 R> = 0,88

(0.015)

where:

ch = the FOB price of Lower Rio Grande Valley carrots,
48-1's mesh, in week j;




total carlots of carrots shipped from Texas in week j;

= total carlots of carrots shipped from California and
Arizona in week j;

deviation from normal Lower Rio Grande Valleyv rainfall
for Division 10 the previous September = -0,34 inches
in September 1965 for winter 1966; -3.18 inches in Sep-
tember 1966 for winter 1967; and 14.07 inches in Septem-
ber 1967 for winter 1968;

= average high temperature at Weslaco, Tex., weather sta-
tion 2E, j-1 = previous week, j-2 = week 2 weeks previous-
and

weeks 1-39 with 1-13 = winter 1966; 14-26 = winter 1967;
and 27-39 = winter 1968,

(Standard errors are in parentheses.)

CARL E. SHAFER. A Statistieal Analysis of Season's Average Prices for
Texas Winter Carrots and Farly Spring Onions, 1954-64, Texas A & M Uni-
versity, Department of Agricultural Fconomics and Sociology, Technical
Research Report No. 66-2, 1966.

Scope: Texas grower-level and FOB, and California FOB carrot prices;
Texas grower-level onion prices.

Purpose: '"(1) to develop price equations which would be useful in both
explaining past price behavior and in forecasting the forthcoming season's
average price and (2) to provide some evaluation regarding volume restric-
tion policies for carrots and onions." p. 1.

Observational Interval: Annual.

Period of Analysis: 1954 through 1964,

Specification and Estimation Procedure: Alternative specifications for

the grower-level carrot equations included: data on a per capita and on a

total basis, in linear and double log form, in first differences and in




first differences of the logs, using actual and-deflated prices, using
1949-1964 and using 1954-1964 series. Fleven equations in all were given
in the appendix; three in the text. These three were linear, price de-
pendent: (1) Texas grower price, (2) Texas FOB price, and (3) California
TOB price.

Similarly, various specifications were attempted for Texas grower-
level price equations for early spring onions. The equation with the
highest 52 is presented helow.

Estimation PResults:

Carrots
Texas "in field" prices:

- 2,2224X, - 0,00168X

X, = 3.837 - 1.0707X 3
(2.17)

1 4

(4.64) 2 (3.10)

=2
R™ = ,749
Texas FOB prices:

- 2.0853X, - 0,0035X

'
X, = 17,203 - 1,6213X 3
(2.80)

1 2 4

(4.36) ©  (1.81)

o]
<

PC = ,776

California FOB prices:
e

Xl = 16.934 - 2,0518%, - 5.0812X3 - 0.00195X4
(3.84) (3.06) (1.08)

R2 = .615
where:

Xl = season's average price deflated,

X2 = Texas' production per season divided by U.S. population,

X4 = California's production per season divided by U.S. popula-
: tion,

X, = disposable personal income per capita deflated.

4

(t-statistics are in parentheses.)




12,2705 - 0.001118X2 - 0.001105X

(4.22) .47y 3

0.72

deflated season's average price received by Texas growers
in dollars per hundredweight,

season's early spring onion production in Texas in 1,000
hundredweight units,

stocks of onions on hand January 1 in 1,000 hundredweight
units.

(t-statistics are in parentheses.)

- CARL E. SHAFFR and CHRISS H. CARLSON. Intraseasonal Price Analusis for
Texas and California Carrots. Texas A & M University, Department of
Agricultural Economics and Rural Sociology, Technical Report No. 71-5, 1975,
Scope: Texas carrots, December through,Ma?; California carrots, May
through November.

", . .to examine weekly price and supply variables so that an

Purpose:
optimum within season or intraseasonal rate of movement-to-market patterns

may be developed.

Observational Interval: Annual, monthly, and weekly.

Period of Analysis: Annual, various time periods; monthly, 1966 through

1969; weekly, 1956 through 1968 and 1966 through 1969.

Specification and Estimation Procedure: First, several season average price

(annual data) equations were fitted by OLS for various time periods. Texas

FOB prices, Texas grower-level prices, and California prices were seen as




functions of Texas production, California production, income, and a dummy
variable for the 1961-1966 marketing order. Flexibilities for the Texas
FOB level, 1954-1969 equation appear in Table 4,

l"ext a monthly analysis was performed using Texas FOB prices for
December-May and California FOB prices for June-November. Price, lagged
one month, was an important variable in four of the equations.

Using weekly data--Texas FOB prices for the first 20 odd weeks and
California (Salinas) prices for the remainder of the year--severa1 equa-
tions were fitted: one for each year, 1956~1968; one pooling all the

data; and one using dummy variables to allow yearly intercept shifts,

The latter equation is presented below,

Finally, several alternative specifications were run using weekly
data for 1966-1968, TFifty-two week series used both Texas and California
prices, and separate estimations used Texas prices only and California
prices only. 1In some of the equations, price, lagged one week, was a sta-
tistically significant variable. In one Texas-California price equation,
.a dummy variable was used to separate the two price series and it re-
vealed that Texas FOP prices were on the average about 21 cents per bag
greater than California prices.

Estimation Results:

P'= =0,03200 TXSH -0.00612 CFRR -0.05601 CFTR
(6.89) (0.40) (2,05)

-0.01988 OTKH -0.73339 INPC + 18,392 (1956)
(6.43) (2.86) 18,299 (1957)
19,085 (1958)

19,015 (1959)

18,575 (1960)
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19.881 (1961)
20.430 (1962)
20,238 (1963)
21.059 (1964)
21.777 (1965)
23.675 (1966)
23,583 (1967)
27.369 (1968)
where:

P = FOB weekly shipping point price; Texas prices for first 20
odd weeks and California prices (Salinas) for the remainder
of the year.

Texas shipments, carlot equivalents/10;
California rail shipments, carlot equivalents/10;

California truck shipments, carlot equivalents/10;

OTRH = on-track holdings of carrots at 16 terminal markets,
carlot equivalents/10;

INPC = quarterly per capita income,

(t-statistics are in parentheses.)




TABLE 4: Selected Econometric Analyses With Flexibility Estimates for Carrots

Author and Geographical Time Observational Form of Method of Price Income Cross
Date Area Period Interval Equation Estimation Market Level Product Flexibility  Flexibility Effect

Bohall, Lower Rio 1966-
1972 Grande, 1968 Weekly fresh
Texas winter

Texas, Annual linear Texas
California carrots
Texas
carrots
Calif.
carrots

Shafer and Annual linear fresh
Carlson,
1975

a/ wrt. California-Arizona shipments
b/ wrt. California production

¢/ wrt. Texas production




Related Studies, Carrots

Shafer, Carl F., A Preliminary Analysis of Price ond Demand Pelationships
for South Texas Winter Carrots. Texas A & M University, Department of
Agricultural Economics and Sociology, Department Information Report 65-1,
1965, Price-quantity relationships for South Texas winter carrots at the
retail, FOB, wholesale, and grower levels were discussed and graphed.

Shafer, Carl E., "The Effect of a Marketing Order on Winter Carrot Prices."
American Journal of Agricultural Economics, Vol. 50, No. 4, November 1968,
pp. 879-887. In order to test the hypothesis that during the marketing
order period (1961-1966), the demand curve for Texas carrots shifted out-
ward, three linear regressions were run including a dummy variable for
the marketing order years. The variable was statistically significant in
the Texas grower-level price equation but not in the FOB-level nor in the
California FOR price equation., The conclusion was that demand relations
for carrots in Texas and in California did not appear to shift signifi-
cantly during the marketing order period but that the in-field--FOB mar-
gin was narrowed.




Abstracts

THOMAS S. CLEVENGFR., Price Prediction Equations for Michigan Cooperative
Celery. Michigan State University, Agricultural Economics Report No. 122,
April 1969,

Scope: Michigan Celery Promotion Cooperative prices.

Purpose: To develop equations computationally usable to the Cooperative
Price Committee,

Observational Interval: Weekly.

Period of Analysis: 1963 through 1966 (also updated through 1967),

Specification and Estimation Procedure: The 15 week marketing season was

divided into two periods of seven and eight weeks, respectively, because

a better fit was obtained for the two equations than for a single one.

Also the source of competing celery switched--Santa Maria, California, in
the first period; Salinas, California, in the second. The linear equations
wvere estimated by OLS. At the end of the report they were reesﬁimated,
including 1967 data.

Fstimation Results:

First period (seven weeks)

+ 0,.9680P

= 62,7915 - 0.00190 n
(0.0551)

p
Imy £+ 1 30.4854) (0.0010)

Im f, t

2
R = .95

where:

Michigan Celery Promotion Cooperative unweighted average
FOB shipping point price in cents per crate of 2-1/2
size celery for any week t + 1 during the first seven
weeks of the Cooperative's marketing season.

Pim, t +1°




Sum of (1) number of Michigan Celery Promotion Coovera-
tive 2-1/2 dozen crates on inventory Saturday evening
for any week t, and (2) numher of Michigan Celery Pro-
motion Cooperative 2-1/2 dozen crates harvested for any
week t + 1, both prior to the eighth week of the Coop-
erative's marketing season.

Midpoint of Santa !aria, California, FOB shipping
point price range in cents per crate of 2-1/2 size
celery on Friday of week t prior to the eighth veel of
the Cooperative's marketing season.

(Standard errors are in parentheses.)

Second period (eight weeks)

Pom, t 41 = 071501 = 0.00280, '+ 0.235IT .+ 0.5216D .
I b (33.5785) (0.0009)°™ (0.0736)™  (n.1385)%T> *
+ 0.1234P

(0.0507)°F>

= Michigan Celery Pronmotion Cooperative unweighted average
FCB shipping point price in cents per crate of 2-1/2
size celery for any week t + 1 during the last eight
weeks of the Cooperative's marketing season.

Sfum of (1) number of 'ichigan Celery Promotion foopera-
tive 2-1/2 dozen crates on inventory Saturday evening
for any week t from the seventh week on, and (2) number
of Michigan Celery Promotion Cooperative 2-1/2 dozen
crates harvested for any week t + 1 from the eighth to
the season's completion.

Michigan Celery Promotion Cooperative unweighted average
FOR shipping point price in cents per crate of 2-1/2
size celery during the seventh week of the Cooperative's
marketing season.

= Midpoint of Salinas, California, FOR shipping point
price range in cents per crate of 2-1/? size celery on
Friday of week t from the seventh week to the week prior
to the season's completion.

= Midpoint of Orange County, New York, FOP shipping point
price range in cents per crate of 2-1/2 size celery on
Friday of week t from the seventh week to the week prior
to the season's completion.

(Standard errors are in parentheses.)




MARSPALL P, GODWIN and BILLIF S. LLOYD. Competition Retween Florida and
California Celery in the Chicago Market. TFlorida Agricultural Fxperiment
Station, Bulletin No. 636, November 1961,

Scope: Tlorida and California celery in nine large supermarkets in the

Chicago metropolitan area.

Purpose: To determine the nature of the competitive relationship between
California and Florida celery.

Observational Interval: Daily.

Period of Analysis: May and June 1958,

Specification and Estimation Procedure: Displays of Florida Pascal type

celery were placed adjacent or near to the Utah type, California-grown
celery in nine Chicago supermarkets. The stores were carefully selected

so that three drew from high income clientele; three, from medium; and
three, from lower income groups. An attempt was made to hold all factors
other than priée (e.g. size, grade, quality of the display) constant, On
the assumption that the competitive advantage lay with California celery,
in all test combinations, the Florida product was sold at prices lower
than the price of the California product. Price differences ranged be-
tween two and 18 cents. From the data, double-log quantity-price relation-
ships were estimated by NLS and cross elasticities examined., The effects
on Florida orice of various supply changes from either Florida or Cali-
fornia celery vere discussed and shown in several three dimensional graphs.

Fstiration Results:

In Ql = 1.14475 - 1.01569lnP1 + 0.587091nP2

In 0, = 3.20911 + 0.659471nP

2 - 2.553011nP2

1




where:

quantity Florida celery purchased,

quantity California celery purchased,

price of Florida celery,

price of California celery.




Related Studies, Celery

Godwin, Marshall R., Competitors in the Celery Market. Florida Agricul-
tural Experiment Station, Agricultural Economics Report No. 59-6, February
1959. A report based on the same study as the one reviewed here on page
70. The Agricultural Economics report was written in less technical
language than was the Bulletin.

Godwin, Marshall R. and William T. Manley, Customer Preference Aspects of
Competition Between Florida and Califormia Celery. Florida Agricul-
tural Experiment Station, Bulletin No. 648, June 1962. Consumer tests
were done in four large retail stores in Dayton, Ohio., Comparisons were
made between Florida Summer Pascal and the Utah type grown in California
and between the Utah type grown in Florida and the same type grown in
California. Results indicated that the Utah type from either state was
preferred to the Pascal type and that there wasn't much difference be-
tween the two Utah types--unless the place of origin was identified. In
this latter case, celery from California was clearly preferred. In all
combinations, prices were the same for both.




Corn, Sweet
Abstracts

D. L. BROOKE and J. B. BELL. Market Structure and the Economic Analysis
of the Florida Sweet Corn Industry. Florida Agricultural Experiment
Station, Bulletin No. 696, October 1965,

- Scope: Florida sweet corn FOB prices.
Purpose: '"to develop basic economic information necessary to an under-
standing of the market structure of the Florida sweet corn industry."
p. 6.

Observational Interval: Weekly--the winter season from the second week

in February through the third week in February; the spring season from
the last week in February through the last week in May.

Period of Analysis: 1960/61 through 1962/63. .

Specification and Estimation Procedure: Ten independent variables were

considered in the explanation of the variation in the weekly FOB price.
Using a stepwise regression procedure, these were narrowed to three:
Florida carlot shipments, the términal market price of the previous week,
and the market tone on Monday. The resulting equations--one for fall and
winter, one for spring--were satisfactory for price prediction purposes
(R2 = .86; .92, respectively), but multicollinearity prevented the deri-
vation of significant price elasticities. Consequently, a regression for

each season was fitted in which the FOB price was a simple linear function

of weekly carlot shipments., Prices were predicted at (1) the mean of the

shipment variable, (2) at the mean plus one standard deviation, (3) at the




mean minus one standard deviation, and (4) at the point of unitary elas-

ticity. Elasticities were calculated for (1), (2), and (3) and are pre-

sented in Table 5.

Estimation Results:

Winter
.0174X

= 114,9 (significant at the 997 confidence level)

.00219X

= 206.3 (significant at the 997 confidence level)
where:
Y FOB price for week w,

X carlot shipments for week w.

J. H. DROGE and R. H. REED. Prediction Analysis of United States and
Wisconsin Wholesale Prices of Camned Cut Green Beans, Sweet Com, and

Sweet Peas. Abstracted under beans on page 33.




TABLE 5:

Selected Econometric Analyses With Flexibility or Elasticity Estimates for Sweet Corn

Author
and
Date

Geograph-
ical Area

Time
Period

Observa-
tional
Interval

Form of
Equation

Method of
Estimation

Market Level

Price

Product Flexibility

Price
Elasticity

Brooke
and
Bell,
1965

Florida 1960/61

1962/63

Weekly

linear

OLS

FOB

winter

spring

-1.37 X +0)
-2.72 (X)
-7.83 (X - 0)
-1.34 (X +0)
-3.04 (X)
-13.15 (X - 0)

a/

U.S. and
Wisconsin

Annual

linear

canned
sweet
corn:
National
canner
brand
Wisconsin
private
label

-.7353

-.9358

a/ Price elasticities were computed at the mean of the shipment variable and at the mean plus and the mean minus
one standard deviation. ‘




Related Study, Sweet Corn

Cain, Jarvis L. and Ulrich C. Toensmeyer. Interregional Competition in
Maryland Produced, Fresh Market Sweet Corn. Maryland Agricultural Fx-
periment Station, MP 735, October 1969. Transportation rates from 23
shipping points for sweet corn to 13 major cities were estimated by re-
gression analysis for use in the transportation model in order to test
the hypothesis that "the present distribution pattern causes Maryland
produced sweet corn to be allocated to major markets at least transpor-
tation cost to the fresh wvegetable industry in Maryland and competing
states." p. 3.




Cucumbers

Abstracts

RCRIRT CASTRO and PICHARD L, SIMMONS, The Demand for Creen Pepprere, Cucum-
bers, and Cantaloupes in the Finter Season., Yorth Carolina State Univer-
sity, Fconomics Pesearch Report Mo. 27, April 1974,

Scope: 1U.,S. dermand relationships for green peppers, cucumbers, and can-
taloupes at the wholesale level.

Purpose: ", . .to estimate demand functions for each of the five months

of the winter season and to test statistically whether the slope and/or

intercept of the demand functions differ among months." p. 5.

Observational Interval: Monthly for peppers and cucumbers; weekly for

" cantaloupes.

Period of Analysis: 1959/60 through 1979/71 for peppers and cucumbers;

1971 through 1972 for cantaloupes.

Specification and Estimation Procedure: An analysis of covariance model

was used to test for seasonal differences using durmy variables to allow
for possible month to month changes in intercepts and slopes. The hypoth-
esis testing was done on a deflated (by the CPI), linear version of the
model, but an undeflated, a double log, and a separate-monthly-equations
version were also fitted by OIS,

Estimation Results:

In the green peppers rmodel there seemed to be sore difference among

the months but it was not possible to determine whether the difference was

to changes in intercepts or in slopes. In the cucumbers model the difference




gseemed to be due to changes in slopes; in the cantaloupe model, to changes
in intercepts. Elasticity estimates appear in the respective tables in

this report.

ROBERT S. FIRCH and ROBERT A. YOUNG. An Economic Study of the Winter
Vegetable Export Industry of Northwest Mexico. Abstracted under tomatoes

on page 148.

JERRY FOYTIK. Demand Characteristics for Vine Vegetables in Honolulu,

Hawaii, 1947-1961. Abstracted under beans on page 37.

I. A. LINDSTROM and R. A. KING., The Demand for North Carolina Slicing
Cucumbers and Green Peppers. North Carolina State College, Agricultural
Economics Information Series No. 49, March 1956,

Scope: North Carolina grower-level prices for cucumbers and green peppers.
Purpose: To improve the decisions of vegetable producers regarding crop
acreages based on expected prices and expected costs of production.

Observational Interval: Annual (also daily).

Period of Analysis: Cucumbers——1925 through 1941; post-war equations were

also fitted. Green peppers——1925 through 1954, excluding 1942 through 1945,

Specification and Estimation Procedure: Several alternative specifications

were fitted by OLS in which North Carolina grower-level cucumber prices
were seen as a function of N.C. production and U.S. disposable income:
linear with and without a trend variable, first differences of the logs,
and logarithims of actual values. The equation in first differences of
the logs was determined statistically best. An equation including the
post-war years (1946-1954) was also fitted; the coefficient estimates ob-

tained differed from those in the pre-war equation by less than four percent.




Daily cucumber prices from June 8 through July 3, 1953, on the Clinton,
North Carolina, market were fitted by OLS as a function of New York whole-
sale market prices earlier the same morning and the supply that day on the
Clinton market., Both linear and double log forms were used. Also, the
daily price of cucumbers on the New York wholesale market was estimated in

a linear equation as a function of the available supply that day, the avail-

able supply the preceding day, and the hipghest price paid the preceding day.

Similarly, for green peppers, equations using annual data .were fitted,
and daily Clinton prices and New York wholesale market prices were analyzed.
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