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Effects of Control
on the Domestic Peanut Industry

.

By R. McFall Lamm, Jr.*

INTRODUCTION

The domestic peanut industry has
operated for over 40 vears under
Government control programs Their
principal objective, embodied in leg-
islative acts, has been to mantain the
net income of peanut producers at
“satisfactory” levels ‘“Sausfactiory,”
however, has not been clearly defined
by the Congress Instcad of designat-
ing targets for producer income, leg-
1slators have cstablished price support
levels and acreage quotas and have
gven limited consideration to long
run consequences The results-have
been higher net incomes to peanut
producers, large program costs, and
the accumulation of large peanut
staocks

There has been much debate
recently over whether net social bene-
fits acerue from peanut control pro-
grams If mcome transfer 1s the only
objective of control, perhaps 1t could
be accomplished moré efficiently
under an alternative program

An obvious alternative program,1s
one with no controls—production
levels and price are determined 1n the
free market This alternative has tra-
ditionally been the standard of com-
parison for evaluating the effects of
controls Song, Franzmann, and
Mead (16), and Fleming and White
(2) have, attempted to derve free mar-
ket, pnice-quantity time paths for the
peanut mdustry using annual econo-

*The author s an economist with the
Nauonal Economtcs Division, ESCS The
helpful comments of Duane Iacklander,
John Bantelle, and others are gratefuily
acknowledged An earlier version was pre
sented at the annual mecting of the
Econometnc Societv in Chicago, August
29,1978

The domestic peanut industry has
operatad under Government programs for
over 40 years, programs designed primar
ily to increase producers’ incom# The
author evaluates effects of these controls
on the industry, and provides an estimate
of their indirect costs to consumers

The major novelty of the annual econ
afnetric model of the industry used in the
analysis 1s the me thodology for estimating
the supply function Instead of actual time-
saries data, the supply function 1s asti-
mated from pseudodata generated by
linear programming modals
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metrnic models ! They hmit thermr
approach to the demand'side of the
market Studies by Marshall, Little,
and Kline (10}, and by Nieuwoudt,
Bullock, and Mathia (72) use hinear
programming models te develop the
supply side but regard demand side
varnables as determined exogenously
A complete treatment of the prob-
lem requires that demand and supply
be determined endogenously

This article reports on the effects
of controls on the domestic peanut
industry from 1952 through 1976,
and 1t presents an approxymation of
the indirect costs (to consumers) of
control programs An annual econo-
metric model s developed i which
demand and supply are endogenous
The major noveity of the study 1s the
methodology used to estimate the
supply function, pseudodata gener-
ated by hinear programm:ng are used
rather than actual time-series data

' ltalicized numbers o parentheses
refer to 1tems 1n References at the end of
this article

The econometnic model of the
peanut ndustry, mcerporating the
pseudosupply function, consists of
14 hnear equations, 9 of which are
behavioral relatons The model gen-
erates price-quantity time paths for
peanuts and three major peanut
products peanut oil, peanut meal,
and edible peanuts Lineanty and
expected profit maximization are
undcrlying assumptions

EVOLUTION
OF DOMESTIC PEANUT
PROGRAMS

Peanuts were added in 1934 to
the list of commodities covered by
the Agricultural Adjustment Act This
addition placed the market for pea
nuts 1 the United States under
numerous Government controls Ini-
bal legislation gave the Secretary of
Agnculture authonty to determine
the quanuty to be produced each year
and established marketing quotas
After 1941, producers were restricted
to marketing only those peanuts
grown on allotted acreage Specific
price support levels, to be announced
prior to planting, were authorized be-
ginnung m 1941

Controls were abandoned dunng
World War II, except for mimimum
price guarantees of 90 percent of
parnty A new Agncultural Adjust-
ment Act reintroduced controls 1n
1949 This act required the Secretary
of Agnculture to announce the price
support level, between 75 percent
and 90 percent of panty, pnor Lo the
beginning of the peanut marketing
season, and 1t established a minimum
national alloiment of 1,610,000
acres Acreage restrictions and price
supporis, basic features of post-war
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The major novelty of the study is the

methodology used to estimate the supply
Sunetian, pseudodata generated by hnear
programmng are used rather than actual

time-senes data

peanut control programs, have con-
tinued to the present day ®

Virtually no revision was made in
peanut contrel programs after 194—?
until the passage of the Food and
Agricuiture Act in 1977 The new
program retaned price supports and
acreage allotments, and 1mposed
poundage quotas at the State and
farm level Two support prices were
applied—one for peanuts produced
within poundage quotas and the other
for peanuls exceeding poundage
quotas but satusfying the acreage
quota In addition, instead of recerv-
ng support prices, producers were
given the option of contracung with
peanut processors at a single price ?

Tabie 1 presents the levels of con-
trol variables, and actual harvested
acreage, production, price, and Com-
modity Credit Corporation (CCC)
losses for peanuts from 1935 to 1976
The control vanables are as follows
acreage allotments, marketing quotas,
price supports, and CCC acquisitions
Acreage allotments and support pnces
were active control vanables over
much of the study period Marketing
quotas, however, have not been active
controls bul have been gradually
adjusted upwards to approximate
actual production on allotied acreage
Similarly, the control varniable, CCC

*Sce Song (16) and Luttle (&) for a
detailed reviéw of the cvolution of domes-
tic peanut contrel programs N

3 Aswith previous programs, producers’
assoclations continue to act 4s agenis of
the Commodity Crudit Corporation Loans
are made to farmers al the support price
and redeemed when peanuts are harvested
and delivered All peanuts which cannot
be sold at prices greater than the support
pnice become the propertv of the Com
modity Credit Corporation See {13) for
a review of the new program

8

acquisttions, 1s not active but depends
functionally on acreage allotment,
support price, and production

Peanut prices and acreage have
varied little over time, especially since
1949, principally because of control
The level of CCC losses, which has
vaned, represcnts a direct cost of
imposing control Total CCC losses
from 1935 to 1976 were $959 mal.
Lion, or $1 609 billion 1n constant
1976 dollars This loss repilesents the
largest per umit subsidy for any major
crop

MODEL
SPECIFICATION

The basic objective of the model
specification 15 Lo allow a determina-
tion of free-market, price-quantity
time paths that would result if no
controls had been imposed on the
peanut industry Thesc paths can be
compared with actual price-quantity
time paths to determine the net
effects of control

The cost of control programs 1s
represented by (1) direct casts—CCC
losses incurred in buying and selling
commodities for support operations,
and program administrative expenses,
{2) mdirect costs ansing when con-
sumers pay higher prices for finished
products as a consequence of con-
trols, (3) and welfare costs that accrue

when the sum of change in producers’ ¢

and consumers’ surpluses due to con-
trols 1s negative Any of these costs
may become benefits, ol course,
although generally this has not hap-
pened in domestic agricultural control
programs

It might be argued that the indirect
costs of control programs are not
generally costs'but benefits—the Gov-
emment supports raw agricultural

prices which encourages production,
which leads to lower food prices
through outward shifts in supply 1f
the Government supported commad-
1ty prices through direct purchases,
and sold to food processors.at market
prices, then this argument might be
valid However, Government sales of
commaodities have generally been
carmed out through discriminatery
disposal programs Instead of being
sold to food processors, commodiues
have been sold for restricted uses,
donated, or sold at reduced prices to
other countries For peanuts, the
Govem’ment has discriminated be-
tween edible peanut markets and the
crushmg market—edible peanuts have
been contracted for sale by the Gov-
ernment for crushing This policy
mphes higher prnices for edible
peanuts and positive indirect costs

The standard approach for approx-
mating free-market time pathss to
construct an econemetric model, as
Heten (5) and others have done Typi-
cally, both demand and supply side
representations are included, control
vaniables are exogenous Stochastic
or deterministic simufations are per-
formed with the values.of all control
variables set equal to zero Simulated
{ree-market time paths result Indi-
rect-contrel costs can be computed
based on differences between actual
and simulated time paths '

Usefulness of econometnc models
for measuning indireci control costs
depends on the avallability of appro-
priate sample data It s crucial that
controls be applied over only part of
the sample pencd, or that the levels
of control vaniables change frequent-
ly, which imparts the necessary varia-
tion to allow estimation of param-
eters For the domestic peanut indus



Table 1—Levels of control variables, acreage, production, price and CCC losses, 19356-76

Control level Actual
Acreage Marketing Support CCC cccC
Year allotment quota price acqui Acreage Production Price loss
sitions
1,000 Miltion Cents/ Mitlion 1,000 Miihon Conts/ Mithan
pounds poundg pounds pounds pound doflars
1935 N A N A NA 73 1,497 1,153 31 03
1936 N.A N A N.A 0 1,660 1,260 37 4}
1937 N A N A N A 166 1538 1,233 33 23
1938 1,448 N.A N A 253 1,692 1,289 33 33
1939 1,448 N.A N A 69 1,508 1,213 34 7
1940 1,448 N A N A 558 2,052 1,767 33 79
1941 1,448 N A 44 378 1,900 1,475 47 0
1942 1610 1,256 66 899 3355 2,193 61 0
1943 N A NA 71 0 3528 2176 71 H
1944 N A N.A 73 Q 3,068 2,081 80 0
1945 N A NA 15 0 3,160 2,042 83 4]
1046 NA N.A 386 85 3,141 2,038 91 -6
1947 N A N A i0Q 528 3,377 2,182 101 35
1948 N A N A 108 1167 3,296 2.336 105 258
1949 2629 1,700 1085 763 2,308 1,865 104 397
1850 2,000 1,286 168 835 2,262 2,035 109 171
1951 1,889 1,300 115 540 1,882 1,659 104 94
1952 1,706 1,300 120 108 1,443 1,356 109 48
1953 1,679 1,326 119 294 1515 1574 111 140
1954 1,610 1,348 122 0 1,387 1,008 122 0
1955 1731 1,592 i22 268 1,669 1,948 177 171
1956 1.650 1.500 114 3234 1,384 1,807 112 202
1957 1,611 1,451 111 108 1,481 1,436 104 61
19588 1612 1,652 107 383 1516 1814 106 212
1959 1,612 1,772 97 246 1,435 1,623 96 114
1960 1,612 1,868 101 299 1,395 1,718 100 167
1961 1612 1.840 110 231 1,398 1,657 108 t21
1962 1613 2,012 i 3 1,400 1,719 110 212
1963 1612 2,012 11.2 n 1.396 1,942 112 283
1964 1,613 2,133 112 512 1,397 2099 112 305
1965 1,613 2,375 112 688 1,438 2,384 114 44 3
1966 1613 2,737 114 701 1,421 2.410 113 438
1967 1613 2858 114 605 1,404 2,473 114 482
1968 1,613 2,978 120 581 1,438 2,543 19 388
18969 1612 3,009 124 588 1456 2,529 123 360
1970 1,613 3.075 128 1,062 1,467 25979 128 66 3
1971 1,613 3,107 134 1.175 1,454 3,005 136 973
1972 1,613 3,268 143 1,178 1,486 3,275 145 580
1973 1,612 3542 164 834 1,496 3,474 16 2 50
1974 1612 3,703 183 962 1472 3668 179 ao
1975 1,612 3,799 197 1,012 1,504 3,857 196 1110
1976 1612 4,009 207 841 1522 3,751 200 1020
Mote N A means not applicable




The methodology mmvolves imear
programmung models representing

the producer’s decision problem, with
commodity prices taken as given

!

try, prices for peanut products have
varnted considerably over the years,
sufficiently to allow the estimation
of demand-side relations Acreage
allotments and price supports have
not vanied substantially over much of
the sample period, however, being
virtually constant from 1952 10 1976
The result 15 that, when a supply
function 1s estimated, peanut produc-
tion 1s found to be virtually insensi-
tive to changes 1n price

Available sample information does
not allow estimation of the supply
side of the model One alternative s
to generate a pseudodata set with
sufficient variation to allow the esti-
mation of a supply functton The
generation of pseudodata has been
advocated recently by Gniffin (3, 4)
m a study of the petroleum industry
It resembles the approach suggested
by Shumway and Chang (14) for
determining supply functions for
major US crops

The methodology involves hinear
programmung models representing
the producer's decision problem,
with commodity prices taken as
given Random variation of peanut
prices, with other commeodity prices
at constant levels, results in a sched-
ule of optimal values for peanut pro-
duction for alternative ‘prices The
supply Function can be estimated
from this pseudodata set

THE SUPPLY SIDE

U S peanut production 15 concen-
trated 1in Lhree major regions south-
eastern Virgmia and eastern North
Carolina, central Alabama and west-
ern Georgia, and central Texas and
southern Oklahoma Linear program-
ming models were constructed to

‘
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represent n;:dnv:dua] producer deci-
stons n each of these regions The
models are simple, incorporating
basic crop substitutes for each
region, but omitting hvestock produc-
tion activities Aggregation gives
regional output levels, which in turn
sum to national output

Alternative cutput activities for
cach decision model include peanut,
cotton, and corn producuion In addi-
tion, soybean production 1s mcluded
as an output activity in Virgima-North
Carolina Input activities nclude
capital, and land used for peanuts or
for other crops These two land clas-
sifications allow aresource constrant
to be applied to land used for peanut
production, which simulates the
effects of an acreage allotment Other
constraints are placed on total capital
and land avalabihty

Individual producers in each region
are assumed to maximize expected
profits L,_1 (f;) subject to resource
constraints Expected profitis defined
as

Ejq (f) =Ly ()=
- wysy - Tk (1)

where E,_; (f;) and E;_; (p,} are the
mathematical expectations of profit
and product prices conditional on 1n-
formation available in t-1 (pnor to
harvest), f; 1s profit, p, 15 a vector of
output prices, w, 1s a vector of land
rental prices, r, 1s the price of capital,
z4 15 a decision vecior representmg
output levels, 5, 15 2 decision vector
of land input levels, and &, 15 a scalar
deciston variable for capital mput
level

Relatton (1) 1s maxunized subject
to

li, - gk, < 0 (2}
Lz~ Bys, = 0 (%)
ky < by (4
Lsy <y (5)
Zpky s, » 0 {6)

where 115 an 1dentity matnx, g, 15 2
vector of technical coefficients trans-
forming capital into output, B, 15 2
matnx of technical coeffictents trans-
forming land inte output, b; 15 a
capital resource constraint, and ¢; 1s
a vector of résource constraints on
land utilization Constramt (2) limits
output according to capital availa-
bility Constraint (3) himits output
according to land requirements Con-
strants (4) and (5} restnct cap:tal
and land use 1o available amounts
and constraint (6) umposes non-
negativity

Technical coefficients and the
levels of resource constraints are con-
structed using census data on land
availabilities, yields per acre, and net
farm income Capital coefficients are
developed regionally using cost of
production surveys performed by the
Economic Research Service {now part
of ESCS) (1), and budge1 data con-
structed by McArthur, Saunders, and
Steanson (9) Cost of production
inchces are used to approximate tech-
mical coefhicients for years when no
actual data are available

Initially the model was used to
solve for the number of producers 1n
each region over the period 1952
to 1976 Acreage controls were
entered at actual levels and expected
peanul prices were set equal te price
supports’




Technological change s captured
within the model, as are the effects
of weather varattons on yields

A second solution was then
obtained by generating random values
for peanut price 11 each ycar The
peanut price was assumed to be um-
formly distributed between a lower
bound consisting of the peanut price
time path generated by a version of
the model which allows acreage to
increase along pre-1949 trend and an
upper bound conuisting of the actual
market price for peanuts In this way,
random values of peanut prices were
kept within “‘reasonable” hmits bkx-
pected peanut prices were assumed
to equal peanut pnces from the pre-
ceding period I[n addition to selec-
tion of peanut prnices randomly In the
new solution, acreage allotment con-
straints were assumed not binding
Free-market nme paths were the
result

Random selection of peanut prices
1n the second solution mntroduces an
additional complication As peanut
prices depart from histoncal levels,
preducer mcomes are changed—the
b, value 1n constraint (4) for each
problem 1s no longer valid beyond
1952 So that this could be allowed
for, the capital constraint for each
producer 15 redefined as

b! = (l_a)ft—l

= (1-a) (P 1341
o T 5e-1
~re.1kq) (7}

where o represents the marginal pro-
pensity to consume from producer
wmcome and the subscripts denote
lagged vatlues Capial resources avail-
able in the current year are a percent-
age of net income from the previous
year lor each producer Ininally o1s
set at 0 25

The use of relation (7) as a defin-
tion of capatal tesource availability
provides a direct linkage over time
from one programming problem to
another For this reason, the genera-
tion of pseudodata involves the
solution of individual dynamic pro-
gramming problems for each region .
Twenty-five stages (years) are included
in each regional dynamic: program-

‘ming problem, the results yielding

the required solutions {¢*, 5*, k*)
for individual producers from 1952
to 1976

After solution of the three regional
dyna;rmc programming problems for
individual producers, the aggregate
pseudo-output of peanuts produced
in each year 1s obtamed by multiply-_
mg individual peanul production
levels by the number of producers in
each region and summing to get
regional totals

lable 2 presents peanut prices,
aggregate pseudo-output of peanuts,
and the prices of cotton, corn, and
soybeans (the alternative.cutputs in
each problem) A companson of the
data m table 2 with that in table 1
imndicates considerable vanation m
pséudopeanut production as peanut
prices change This 15 enhghteming
mtuitively and consistent with prior
expectations—varnation has been in-
duced artificially m the pseudodata
sct

Three facets of the dynamic pro-
grammung solutton deserve special
comment First, the levels of the
technical coefficients transforming
capital and land mput into output
are revised over time based on actual
change 1n capital and land productiv-
ity Technological change 15 thus
captured within the model, as are the
cffects of weather vanations on

yields Second, the number of
producers 1s the same 1n both the
controlled and the free-market solu-
tion This assumption 1s, of course,
unreahstic because the number of
producers would be expected to
change 1n a free market And, third,
the assumption that the prnices of
alternative output activiies remains
constant over time 15 questionable;
Even through peanuts are only par-
nal substitutes in consumption for
other commodities, varniation n
peanut price might have some effect
on these markets

From the data 1n table 2, a linear
supply ~ function 1s estunated
Although peanut production. 1s
clearlv a function of the linear:pro-
grammung parameters dated prnor
to and through each solution year,
the inclusion of all the necessary
parameters would introduce collin-
canty problems, even if the appro-
priate data were available on an
aggregate level Thus, peanut supply
15 written simply as a function \of
lagged output prices and lagged pro
ducton {included to reflect the role
of past prices in the dynamics ef the
programmung solution) Omitting the
price of corn and soybeans, because
of little contrnibution to explanatory
power and lack of statistical sigmifi-
cance, leads to the simple supply
function

z,= 1187 + 776 p, 1

(2349) (169)
- 16609 ul,ipl
(7283)
+ 0238 z,
{ 155)
R? =067 (8)

1"



e e

Table 2—Pseudo-output and price for peanuts, actual corn, cotton, and soybean prices

12

e T = il

Peanuts Lagged price of—
Lagged
Year pseudo-output Price Corn Cotion Soybeans
Mifiron pounds Cenrs/pound Dollars/bushel Cents/pound Dollars/bushel
1952 1,930 48 166 379 273
1953 2,162 50 152 346 272
1954 904 49 148 336 272
1955 1,302 52 t a3 a5 246
1956 411 61 135 337 222
1957 393 91 129 331 218
1958 1,773 54 111 309 207
1959 502 57 112 3a7 200
1960 853 49 105 37 196
1961 501 103 100 302 213
1962 457 56 110 329 228
1963 259 849 112 319 234
1964 176 85 i1 322 251
1965 219 63 117 311 262
1966 167 58 116 294 254
1867 5,197 106 124 218 275
1968 4 355 84 103 267 248
1969 1.674 55 108 231 243
1970 10 084 115 116 220 235
197 7,140 108 133 229 2B5
1972 13561 122 108 282 3403
1973 7121 RRE: 157 273 438
1974 1,003 238 2585 44 6 568
1975 4551 17z 03 429 664
1976 B,745 183 254 513 492




There 15 no way to produce ssmulated

time paths unth the model which would

be comparable to historncal time paths

This inabihty 15, unfortunately, a mayor
shortcoming of the pseudodate approach

where z; 15 now defined as scalar pea-
nut production, p,_ 1 1s lagged pnce
of peanuts, uy ;1 is lagged price of
cotton, the numbers 1n parentheses
are standard errors, and the R? value
15 unadjusted *

For relation (8), the elasticity
{d Inz, / d Inp;_j evaluated at the
mean sample level 15 2 1 This “short-
run’’ elasticity 1s somewhat larger
than symilar elasticities estimated us-
mg actual ume seres for other crops
However, it compares favorably with
Houck, Ryan, and Subotnik's (7)
estimates of shortrun regional supply
elasticities for soybeans, a crop with
charactenstics similar to those of
peanuts For the Atlantic States,
Houck, Ryan, and Subotnik.found
a supply elasticity of 3 3, for the
Plains States, 2 1 These two regions
correspond roughly to the three
peanut producing regions considered
w this study For this reason, norma-
tive linear programmung does not
appear to yield results which are
inconsistent with previous empincal
findings

.

THE DEMAND SIDE

The demand side of the model
consists of 13 linear equations which
represent the markets for peanuts
and 3 peanut products peanut oil,
peanut meal, and edible peanuts
Each product market s linked by
production functions to the peanut

*Changing the starting values for the
pseudo random number generator used to
produce the data had hittle effect on the
estimated parameters of relation {8) The
use of several pscudodata sets for esuma-
tion also did not generate estimated
parameters sigmficantly different from
those presented 1n relation (8)

market so that changes 1n consumer
demands are transmitted directly as
derived demands to the primary com-
modity markets for peanuts °

Of the 13 equations included i
the demand-side representation, 8 are
behavioral relations and 5 are 1denti-
ties The behavioral relations include
a stock supply equation for peanuts,
a price equation relating peanut price
to other prices and other vanables,
shortrun production functions for
peanut o1, and shortrun production
functions for peanut meal, demand
relations for peanut oil, for peanut
meal, and for edible peanuts, and a
supply function for edible peanuts
Behavioral relations are specified on
the basis of static theory, intuition,
statistical sigmificance of estimated
coefficients, and explanatory power

Appendix table 1 presents iden-
tities and three-stage least squares
estimates of the behavioral relations
of the demand side of the model
Definitions of vanables in the model
are presented 1n appendix table 2
The sample used for estimation covers
the period 1929 through 1976, a
total of 48 observations ® Virtually
all of the estimated coefficients were
found highly sigmficant statistically
and of the expected sign’

% Although the product markets con-
sidered are not actually fimshed product
markets, they are treated essentially as
such in this study because of the complex
ity of dealing with final products Peanut
o1l 1s used in shortening, cooking oil,
marganine, mayonnaise, and salad dress-
ing Edible peanuts are consumed as
peanut butier, candy, and roasted peanuts

% A lengthy time senes was necessary to
obtain sufficient price-quantty vanation

?The estumated coefficients on quan-
uty in the demand relations for peanut
oil and meal are not highly significant

THE COMPLETE
SYSTEM 1 )

A combining of relation (8) with
the demand side of the model gives
the following reduced-form system

Ye=dg+D)ye ) + Doxy
+ Dsgt + et

=1, , T (9)
where y; 15 a vector of 14 endoge-
nous variabies consisting of z, from
relation (8) and the 13 endogenous
demand-side vanables, x; 15 2 vector
of 11 exogenous vanables not subject
to control, consisung of p,_| and
u14-1 from relation (8) and the
exogenous variables from the
demand side, g; 15 2 vector of 3
demand-side control variables, con-
sisting of Government stocks, net
Government purchases, and the pnce
support level, ¢, 1s a vector of sto-
chastic residuals, dg 1s a vector of
reduced-form intercepts, and th? D,,
t=],2,3, are coefficient matnces of
reduced-form parameters

System stabthity conditions require
that D possess charactenstic roots
with absolute values less than unity

statistically Because the markets for soy-
bean o1l and meal are so large, and because
peanut o1l and meal are close substitutes
for soybean o1l and meal, large changes in
peanut o1l or meal production would not
be expected to have a large effect on own
pnce The estimated coefficients are
retained, however, because ssmulations are
performed outside the range of the histon
cal data Also, behavioral relations with
price wnitten on the left-hand side as an
endogenous vanable are justified theo-
retically, according to Heien (6), based on
Samuelson’s (13) mdirect utihty argument

13



The demand side of the model can

be used to generate simulated time paths
which should approximate historical hme

paths, given peanut production levels

If any of thermoduli of Dy exceed
unity, the system 1s unstable, misspe-
cification 1s unphed, the assumptions
of estimation are violated, total multi-
phers fail'to exist, and the values of
¥; explode as 222 Computauon of
the eigenvalues for Dy yield the
nonzero values 0 78; -0 25-0 09,
-0 25+0 09:, 0 49, and 0 41 Hence,
relation (9) composes stable system
with cyclical time paths which con-
verge over time to a steady state

in addition to stability, 1t 1s neces-
sary that relation (9) be a valid repre-
sentation Clearly, the traditional
validation tests cannot be performed
on relation (9) because the supply
funcuon 1s esumated using pseudo-
data, there 15 no way to produce
simulated time paths with the model
which would be comparable to,his-
torical time paths This inability 1s,
unfortunately, a major shortcoming
of the pseudodata approach

The demand side of the model can
be used to generate simulated time
paths which should approximate his
torical time paths, given peanut
producuon levels Thus, 1t can be '
validated separately from the supply
side Although this type of validation
igriores simultaneity with the supply
side, it does allow for partial vahda-
tton’ Following Naylor (11}, both
retrospective and prospective vahda-
tions of the demand side are
attempted

For validation, simulated time
paths are generated through use of
the actual values of v, as a seed All’
exogenous vanables, including con-
trol vanables, are set at actual levels
Generated values for endogenous
variables are remtroduced as the
values of lagged endogenous vana
bles 1n later penods The retrospec-

14

tive validation 1s carried out over the
time period on which estimation 15
based, 1929 through 1976 A com-
panison of simulated with actual time
paths gives mean absolute errors of
less than 10 percent for most vana-
bles Theil (17) mnequality coeffi-
cients less than unity result for 8 of
13 endogenous vanables These”
results seem acceptable, gmiven the
vanability in the data set

Many analysts estimate econo-
metric models over subsamples of
avallable observation sets, reserving
several observations for use in pro-
spective validation However, system
(9) 15 esuimated based on all availa-
ble sample mformauon, so that a
prospective validation 15 not poss
ble As an alternative, the demand
side-of the system 1s re-esimated
with data for 1929 through 1971
under the assumption that the same
system specification 1s equally valid
over both ume penods Prospective
paths then can be generated and
compared with actual tume paths for
1972 through 1976 Appendix table
3 presents both for the demand side
with 1971 endogenous values as:a
seed The model tracks fairly well
over a pertod of substantial vanation
in the data

INDIRECT CONTROL
COSTS AND PRODUCER
INCOME

Indirect control costs and pro-
ducer :ncome effects attrnibutable 1o
Government controls can'be evalu-
ated by comparing simulated free-
market time paths with historical
time paths of.the endogencus varia-
bles This companson 1s analagous to

evaluatmg a succession of alternative
price quantity equalibna, given shafts
in the underlying behavioral relations

So that this evaluation can be per
formed, stmulated free-market time
paths are generated by setung g,=0
for t=1, , T (9) and computing
the alternalive equilibria y, over
t=1, T

S’t = d0+ D])lt_l + D2\:z =1 (10)
~
i =do+Dydp-1 + Dox; =2, T

The resultant delerministic time
paths may be compared directly with
the deierminmistic tume paths gener-
ated with g, set at actual values and
€, sct at zero Alternaunvely, the e,
values of (9) could be utilized to pro-
duce y; t=1, , T and the results
compared with the historical nme
paths of endogenous varniables The
former alternative 1s pursued here be-
cause there 15 no loss in neglecting
the stochastic error

A convement method for analyz-
ing the determumistic y, produced by
relation (10) 1s to compare the distn
bution statistics of the simulated ume
paths with the distnbution statistics
of actual determmustic ime paths ol
the system Table 3 presents means
and standard deviations for actual
determumistic and simulated free-
market determrmstic time paths pro-
duced using relation (10} From the
information i the table, the follow-
ing generalizations can be made
(1) peanut production and domestic
disappearance more than double.
withoul controls, (2) stocks decrease
more than one-hall without controls,
(3} peanut crushings increase aimost
eight times while domestic disappear-
ance of edible peanuts changes hittle

r



Government control fatled to reduce

price variability i the domestic peanut
mdustry This result contrasts unth the

generally accepted convention that
controls lead to greater price stabiity
m commodity markets

Table 3—Means and standard devistions of actual and simulated

m,——

free market yme paths’
Mean Standard deviation
Variable
Actugl Simuleted  Actual  Simulsted |
Production

Peanuts 2,333 65,8056 832 3.775
Feanut oil 1656 1,380 1063 1,161 |
Peanut meal 112 884 646 734 !
Price i

Peanuts 127 78 29 28
Peanut ail 188 12 86 64 |
Pegnut meal 853 730 399 337 \
Edible paanuts N7 14 4 42 46 '
Difference between peanut !
and almonds prices -125 -198 91 95 '
Peanut stocks 453 205 212 BG ‘
Domestic consumption ‘l
Peanuts 2119 5,820 612 3625 '
Peanut ail 130 1,349 77 1161 |
Peanut meal 110 B86 66 735 :
Edible peanuts 1,400 1.402 287 236 1
Peanuts crushed 535 4217 311 3516 |
' Units of measurerment are tmn appendix B L
_J

without countrols, and (4) all mean
prices decline 1n a system with no
conirols—peanut prices by 385
percent, peanut oi prices by 40 4
percent, peanut meal prices by 14 4
percent, and edible peanut prices by
33 6 percent, respectively ©
Standard deviauions of all quanuty

*The simulated mean price for peanut
ol at 11 2 cents compares with an actual
mean price of soybean ol over the penod
at 13 0 cents Traditionally, peanut otl has
commanded a premium over soybean oil
The simulated mean price for peanut meal
at $73 00 compares with an actual mean
soybean meal price of $95 16 Traditional
ly, peanut meal has sold at a discount wath
respect to soybean meal

variables increase without controls,
except for edible peanut consump-
uon Conversely, the standard devia-
uons of prices dechne without
controls These findings suggest
that Government control failed to
reduce pnce vanability in the
domestic peanut industry This result
contrasts with the generally accepted
convention that controls lead to
greater price stability in commodity
markets °

? The fact that pnce standard deviations
are less in the free-market system may be
a consequence of the on-off nature of con-
trols throughout the thirties and forties

A more interesting and speciahized
measure of the effects of control 1s
obtained by computing the indirect
costs imposed on consumers by the
control program In this study, n-
direct control costs are defined as the
difference between actual costs of
peanut products to consumers, and
the simulated free-market costs to
consumers of the same quannty of
peanut products The total cost of
peanut products is

C=ZI‘C'= ?El:pu‘.q:t (11)
where C, 1s the cost to consumers of
the 1th peanut product over ¢t = 1,

, T, where:= 1,23 for peanut
otl, peanut meal, and edible peanuts
The scalars p,; and g,, represent price
and consumpuon of peanut products
Indirect control costs {D) are defined
as

D=E:EE(P":-P;¢) it (12)
where the p,, are simulated pnce
equihbra

Table 4 presents actual and simu-
lated costs to consumers of peanut
o1l, peanut meal, and edible peanuts
1 current and constant 1976 dollars
for 1952 through 1976 lndirect con-
trol costs by product type are also
given 1n the table Indirect costs to
consumers of peanut products totaled
$2.83 bilhon from 1952 Lo 1976 1n
current dollars, and $4 58 billion 1n
1976 dollars The major source of
these costs was 1n the edible peanuts
market—89 percent in current dollars
and 91 percent m 1976 dollars

Actual and simulated gross pro-
ducer mcome also appears 1n table 4
Actual producer income (I} 15 defined
as

15



The peanut control program did increase

net producer income, although gross

- rs
producer income would have been greater

i a free market

Table 4—Indirect costs of control and producer income '
- Casts to consumers ¢
Twmae path type Peanut Pennut Edible = All Producer
ail mesl PBAENULS products Income
8itfion doflars current
Actual 0 66 027 750 843 7587
Simulated free market 40 23 497 560 1303
Ditterence 26 04 263 283 “546 .
. Bilhon doliars [1876)
Actual 97 i 1233 1369 1189
Simulsted froe market .60 ' a3 818 911 1989
Ditference © 37 . 08 415 458 800
income would have been greater '? used to compute net income to pro-
1= Et Pz (13) This 1s an important question be ducers with and without controls

where 2, 15 peanut production Simu-
lated free-market gross producer
mcome 1s defined simularly,. except
that p, and z, are replaced by Py and
z; Under a free market, gross pro-
ducer income would have totaled
%13 03 bilhon 1n current dellars and
$19 89 billion (1976 dollars) from
1552 to 1976 Under controls, actual
grogs producer mmcome was $7 57
bulion (current dollars)-and §11 89
billion (1976 dollars) Clearly, gross
producer mcome would have been
‘higher 1n a free market This result 15
attributable to greatly expanded out
put, even though peanur prices are
lower

Although gross income to pro-
ducers would have been higher from
1952 to 1976 with no Government
control, 1t 1s not clear whether net

-
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cause the objective of control was
to increase producer net income An
evaluation of this 1ssue requires an
analysis of the production and cost
structure of producers—structures
which are embodied 1n the program-
ming models developed to estimate
the supply funcuon

The producuon and cost struc-
tures of 'the programming models
developed in this study are somewhat
simplistic—returns. to scale are
assumed to be constant and only a
{imited number of production activi-
ties are considered Yet they can be

19 An important distinction 15 made
between income and net incomen this
study The former i3 total revenue, output
times pnee, whie the latter 15 income
above costs, representing returns to man
agemernt

Net income with controlsas deter-
mined by adding an additional activ-
ity to each regronal hinear program to
represent capital used in peanut.pro-
duction In the mitial formulation,
capital costs were not allocated per
product The regional dynamic pro-
gramming problems are then solved
with acreage allotments and price
supports set at actual levels Land
and capital costs‘atiributed to pea
nuts are subtracted from the value
of peanut sales to obtain an estimate
of actual producer net income from
peanuts This process gives an esti
mate of §3 85 bilhon in current
dollars from 1952 to 1876 for net
producer income under controls
Net income to peanut producers
i a free market 15 determined by
allowing peanut acreage to vary
above allotments and by setting



N

Only a direct pavments scheme,

and the setting of controls at levels which
replicate free -market results, would
result in a cost{benefit equilibrium

peanut prices at simulated free-
market levels Solution of
regronal dynamic programming prob-
lems under these conditions gives
free-market producer net income of
$2 47 billion m current dollars [rom
1952 to 1976, an amount $1 38 bil-
lion less than estimated net income
under controls Consequently, the
peanut control program did mcrease
nef producer income, although gross
producer income would have been
greater 1n a free market

the

CONCLUSIONS

The major ohjective of Govern-
meni control programs has been Lo
increase the net income of peanut
producers, although specific target
levels for income have never been
specified by the Congress The prin-
cipal instruments of control have been
an acrcage allotment and.price sup-
potl program implementled annuaily
since 1949

Indirect costs of controls to con-
sumers.from 1952 to 1976 have been
more than $2 83 billion, based on
the model Adding this amount to
the direct costs of controls from
1952 through 1976 ($0 85 billion)
gives total costs of controls as §3 68
bilion Control programs added only
$1 38 lnllion to net producer income
from 1952 to 1976 From a social
cost/benefit pu 1t of view, the con-
trol program can be seen as unjust-
Died—its costs exceeded the benelits
A direct payments scheme would
have been more cfficient

T'he major finding 1s that the acre-
age allotment and price support pro-
grams are mefficient, given the objec-
tove of Increasing producers’ net
income Several shortcomings under-

lie this conclusion, however First
the modeling process 1s subjective
The assumption of profit maximiza-
tion 1n the dynamic programming
problems, decisions on the equations
and varniables to use, and the valida-
tion of the model are normative
Second, equanons representing other
simultaneous markets which should
the maodel

be included in are

omtted For example, the mcrease
peanut production i a free market
must affect other commodity mar-
kets as other crop acreages are dis-
placed by peanuts These omissions
may have resulted in the mtroduc-
tion”of simulataneous equation bias
m the estunates and structural mis
specification A model mncluding ali
of the necessary markets endoge-
nously would be, extremely large,
however '

The new peanut control program
establishes an additional instrument
for control—a production quota
which provides a means of imple-
meniing a dual-level price support
program The addition of a new con-
trol instrument, however, does not
change the program—acreage allot-
ments, price supports, and purchase
plans remain intact lhe social costs
of the new program, Like those of the
old, are likely to exceed the benehts
Onlv a direct payments scheme, and
the setuing of controls at levels which
replicate free-market results, would
result 1n a cost/benefit equilibrium

' addinonally, export dumand for
pcanut products would have 10 be con
sidered since free-market U S prces of
peanut producis dechine 1o world price
lesels in some years This addition may
not, however, sigmficantly alter the find-
ings of this study
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Appendix table 1—Demand-side behavioral relations and identities

Egquation Vanable Estimate or definition’

(1} q; Sp - Sptze- Xy
(2) sy 329 + 175 p, + 049 s, ¢ + 084 r,

(2601 (45) {09) {12
{31 Py 056 + 033 h, + 042 p,_4 + 000049, ¢, + 0037 pq, + 0011 poy,

{30) (08 {07} { 00017 {016) { 004)
{4) z; -129 + 033 ¢,

(19} (00
{5} P1r -048 -0 0042 g, + Q46 vy, + 000076 m, -0069 vy, + 051 vy, +032 Py yq
{58} {0054) {11} { 0D027) {022} {11) {04}

{6} e Z9e = X1¢
v zg, 300 + G21 ¢,

(1600 (00}
(m) Por 192 — 0017 gg, + 00054 m; + 121 vy, - 030 vg,

{262) (038) { 0022) {13) { 0B}
@ a2 22¢ = X2
{10} q 162 ~ 130 vg, + 0050 my + 079 gq 0y

3 8a) (137 O (o21) ' (09)
{11 P -087 + 00028 gq, + 144 p,
3 (73)  {0008) { 06)

(12} V6e P3r ~ Y71t
(13 9, Cp t 93¢ * G4
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! Standard errors are 1n parentheses



Appendix table 2—Definitions of system variables

Endagenous variables Exogenous varrables
Vari- Vari
able Defimition Unit able Dafimtion Unit
<, Peanut crushings Million pounds hy Price support for peanuts Cents per pound
Py Peanut prices Cents per pound me Per capita disposable income Thousand dollars
Piy Price of peanut oil do qar Uses of peanuts other than for
Py Price of peanut meal Dollars par ton crushing and edible
b3y Price of shalled peanuts Cents per pound consumpuon Mulion pounds
- Consumption of peanuts Mihon pounds e Government stocks of peenuts do
qq¢ Consumption of peanut o1l dowu uqe Price of cottan Cents per pound
qoe Consumption of peanut Vit Price of soybean oil do
meal Thousand tons Vap Price of cottonseed ot do
93 Consumption of edibte V3 Price of shartening do
peanuts Million pounds vy, Cottonseed meal price Daoltars per ton
S Stocks of peanuts, end vge Soybean meal price do
of year do vy; Priceof almonds Cants par pound
vge Difference betwsan shelled X, Met exports, and Government
peanut price and the price of sales/purchases of peanuts Million pounds
almonds Cents per pounds x4y Netexports and other uses
2z, Production of peanuts Milhon pounds of peanur o1l do
Zy: Production of peanut oil do Xy Net exports and other usas
29, Production of peanut meal Thousand tons of peanut meal Thousand tons
Appendix table 3—-Actual end predicted prospective time paths, 1972 76
1972 1973 1974 1975' 1976
Variable Actual Praedicted Actual Predicted  Actuzl Precicted  Actual Predicted  Actual Predicted
qr 3,048 2,488 2,887 2,341 3,025 2523 2556 2244 3.098 2994
ct 850 813 683 516 590 631 1,447 365 1,108 1,041
a3t 1,694 1675 1,840 1,824 1800 1.892 1870 1878 1,800 1553
5t 392 420 429 434 553 462 1,146 815 1,060 765
Pt 145 141 162 185 179 171 196 181 200 199
1 188 184 380 356 426 433 338 366 321 326
2 ] 102 119 170 131 126 123 1436 1381 212 172
Z1e 269, 250 214 165 188 192 a6 107 363 323
2t 180 177 143 112 123 137 300 80 233 226
P3t 249 248 288 275 275 301 303 316 309 346
g1t 174 1455 142 954 157 1573 378 10 214 277
qo; 189 168 141 114 124 136 298 82 235 224
VG -14 4 -143 -457 -47 0 -175 -149 =27 -84 -86 -49

"In 1975, the Government implemented a toll-crushing program to dispose of surplue peanuts Its effects are not captured
endogenously by the mode!
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