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SUMMARY 

It is difficult to stabilize or raise the prices of a perish­
a ble product like hogs by storage programs such as those 
that have been used for durable products like grain and 
co tton . Direct payments to make up the difference be­
tween fr ee-market prices and the "support" level appear 
more promising for thi s purpose. 

The Canadian government, for example, gave up its 
pri ce-support programs for perishable farm products 
early in 1960 and initiated direct-payment programs in­
stead . The payments for hogs were limited to 100 head of 
grades A and B hogs per producer. 

This report includes estimates of the effects and costs 
of three different kinds of direct-payment programs for 
hogs that might be developed in the United States to at­
tain alternative economic ob jectives. It draws upon the 
Canadian experience at several points but covers a much 
wider range of alternatives. 

Following a review of the current Canadian direct­
payment program for hogs, the three alternati ve types of 
direct-payment programs are studied for possible adap­
tation to the hog industry in the United States. They are: 

l. A program that would limit payments to 100 or 
200 hogs per producer. 

2. A program to restrict payments to a national quota 
distributed pro rata am ong hog producers. 

3. A program lo restrict payments to lightweight hogs. 
In the analysis of the first program, Agricultural Cen­

sus data for 1954 are used to estimate the effects of direct­
payment programs in the United States that would limit 
payments to a uniform maximum number of hogs per 
producer. About 89 percent of the producers in the United 
States would have their entire sales subsidized under a 
program with a 100-hog limit. About 97 percent of the 
producers would have their entire hog sa les subsidized if 
payments were limited to 200 hogs per producer. 

Producers outside of the Corn Belt would ha ve the 
best relative position under limited direct-payment pro­
grams. Many of these producers have a relatively small 
volume, and their entire sales would be subsidized. A 
direct-payment program that would limit payments to 
100 hogs per producer would be considerably more re­
strictive on producers in the important hog-producing 
regions where herds generall y are larger. 

The cost of a direct-payment program that would have 
provided a $2 per hundredweight direct payment for all 
hogs sold during 1954, the latest census year for which 
data are available, is estimated at $286,439,532. A pro­
gram that would have limited payments to 100 hogs per 
producer would have cost an estimated $228,573,598, 
abo ut 20 percent less than th e program for all hogs . The 
program with a 200-hog limit would have cost an esti­
mated $267,753,861, about 6 percent less than the pro­
gram for all hogs. 

The second program would restri ct payments to a 
nationa l hog-marketing quota. Na tional pork consumption 
for 1959 is estimated on the basis of pork supply and dis­
tribution statistics available a t the end of 1957 to simu­
late conditions that would have been encountered if a 
system of quotas had been in force at that time. 

A h ypothetical national marketing quota of 74,247,465 
hogs proj ected for the 1959 marketing year is appor­
tioned to producers on the basis of their relative market­
ings during a base period of 1954,-57. As an alternative 

basis for alloca tion, the 1954-57 base is adjusted for reg­
ional trends in mar~tings, and quotas are assigned to 
producers on the basis of their probable relative market­
ings in 1959. 

Estimates of the regional and national payments are 
made using actual 1959 marketing fi gures. It is assumed 
that the government would have paid each producer the 
difference between the support and the annual weighted­
average market price for quota marketings. The hypo­
thetica l support p rice is $14.70 per hundredweight - 80 
percent of the United States average price received b y 
farmers for h ogs from 1949 through 1958. The yearl y 
weighted-average price is $14.07 per hundredweight ; pay­
ments, therefore, would have been made at 63 cents per 
100 pounds marketed. Total payments are estimated for 
both methods of apportioning the quotas. The total pay­
men t would ha ve been about $109,000,000 for either 
method of apportionment. Thi s payment is about 12 per­
cent smaller than the $124,455,316 direct payment that 
would have been required to extend payment coverage to 
all hogs marketed during 1959. 

If 1959 hog marketings could have been restricted 
to the quota , the estimated value of the smaller quota 
marketings would have been 11.44 percent greater than 
the actual value of the hog marketings in 1959. This 
would have raised the open-market price of hogs above 
the $14.70 support level so that no direct payments would 
have been required. 

The third program, which covers the restriction of 
payments to lightweight hogs, would help to stabilize hog 
prices and to support hog returns in two wa ys : (a) Di­
rect payments would add to producers' returns directly; 
and (b ) if the payments induced marketing at lighter 
weights, the total tonnage going to market would be re­
duced in the short run , though not in the long run. 

The difference between the prices of different weights 
of hogs results from the relative suppl y and demand for 
hogs in the various weight groups. The price differential 
between light and heavy hogs would change as the per­
centage of lightweight hogs increased, and this even­
tually would offset part or all of the direct payments. 

Analysis of the historical relationship between the p er ­
centage of different weights of hogs and the price dif­
ferentials between them for the years 1956-59 shows that, 
as the ratio of light hogs to heavy hogs increases, the 
price differen tial between them decreases. On the average, 
a change of one in the ratio of light hogs to heavy hogs 
is associated with an opposite change of about 80 cents 
in the price differential, although this varies to some ex­
tent from year to year. 

The paymen ts needed to induce farmers to market 
their hogs below, say, 200 pounds, would have to be at 
least equal to the profit that farmers would make by carry­
ing their hogs to heavier weights. 

In determining the most profitable marketing weight, 
comparisons are made between the cost of keeping the 
hogs for a given period and their increase in value during 
the period. The weight gains and amount of feed utilized 
are taken from Atkinson's and Klein's figures on feed 
consumption and weight gains. A hypotheti cal ration 
is formulated of corn , meat scraps and soybean meal in 
the proportions needed to make up a IO-percent protein 
feed. 
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On the basi of actual weekly Chicago hog market 
prices, monthly United States feed prices, a farrowing 
date of April 15 and interest on investment at 5 percent 
per annum, the marginal revenues, marginal costs and 
incen tive payments are calculated for 194,9 through 1958. 

To add more precision to the analysis, 12 farrowin g 
dates (the 15th of each month) also are includ ed. Total 
revenues, marginal revenues and marginal costs are again 
calculated. Three different types of hog prices are used 
in the calculation of the total and marginal revenues: 
actual weekly Chicago hog prices for 1955 through 1959 ; 
a fixed price of $16.18 per hundredweight (derived by 
averaging weighted-average barrow and gilt prices at 
Chicago over the 5-year period, 1955 through 1959) ; and 
weekly moving-average prices for Chicago (averaged 
over the same 5-year period for comparison ). 

The optimal marketing weights at which farmer re­
ceive the greatest amount of profit are calculated, and, 
from these, the incentive paymen ts necessary to induce 
farmers to sell at or below 200 pounds are derived. It is 
assumed that the incentive payment must at least be 
equal to the profit th e farmer co uld make by carrying 
hi s hogs to heavier weights. 

With the exception of 1955, the estimated costs of a 
program to induce farmers to sell their barrows and gilts 
at 200 pounds or below are smaller when the fi xed price 
of $16.18 per hundredweight is used than when moving­
average prices or actual prices are used. The variation 
in total cost of the program from year to year also is 

796 

less when the fixed price is used th an when movin g­
average or actual hog prices are used . This variation 
results from (a) variation in the number of barrows 
and gilts slaughterecl .;md (b ) variation in feed costs. 

The total costs of the program in 1956, 1957 and 
1958 would have been less when moving-average prices 
are used than when the actual prices are used . In 1955 and 
1959, the total costs would have been higher when moving­
average prices are u eel than when the actual prices are 
used. 

A direct-payment program of thi s type in the short 
run would reduce the total tonnage of pork coming to 
market. The estimated reduction in total pork production 
in 1959 is 587,389,680 pounds. This assumes a program 
that could lower the average weight of barrows and gilts 
in commercial slaughter from 228 to 220 pounds. This is 
eq uivalent to a reduction of 2,576,270 barrows and gilts 
that average 228 pounds. 

In the long run , however , the increase in the supply 
of lighter weight hogs relative to the supply of heavier 
weight hogs could cause the price differential between the 
two to become smaller - and possibly even to change in 
favor of the heavier hogs. This would offset part or all 
of the direct payment. A new equilibrium between prices 
of light and heavy hogs and the direct payment would be 
reached - unless this is compensated for by larger pay­
ments. Estimates are made of both the increa e in price 
resulting from the decrease in production and of the in­
crease in production following this increase in price. 



Analysis of Direct-Payment Methods for Hogs 

To Increase Hog Producers' Incomes 1 

by Geoffrey S. Shepherd, Donald D. Rohdy, 
James W. Gruebele and William D. Dobson 

In recent years, commodity loan and storage opera­
tions have been used extensively to implement price-sup­
port programs for storable agricultural products. Pro­
gram of this sort have met with varying success. How­
ever, their use for perishable products is limited. Pork, 
for example, cannot be stored for more than a fe w days 
fresh or for more than a few months cured or frozen 
before it will begin to deteriorate. 

Accordingl y, different kinds of programs are being 
considered for perishable products. One of these pro­
grams would let prices seek their own level in the market 
and use direct payments to farmers to make up the dif­
ference between market prices and some preset level of 
price "support. " This bulletin reports an anal ysis of 
how uch a program might work for hogs. 

Economic Framework 

This stud y is concerned with the use of direct pay­
ments and production quotas for hogs in an attempt to 
increase hog prod ucers' incomes. A statement of the basic 
prob lem is relatively simple. In the long run, a price 
below the equilibrium level, ceteris paribus, will dis­
courage production , and a price above that level, without 
effective controls on output, will result in surplus sup­
plies which depress pri ces and incomes. 

The cyclic pattern in hog slaughter and prices, a,: 
shown in fi g. 1, is the result of producers' expectations of 
what prices will be at the end of one production period ; 
i.e., the time required for gestation plus feeding -· about 
10-12 month . Since current prices seem to be the major 
criterion for determining these expectations, errors are 
made, and the cycle is perpetuated. Producers do not 
react immediate! y to higher or lower prices. Instead, they 
wait fo r a period of several months to a year before 
making adjustments in their hog operati ons. As a con­
sequence, hog production and prices tend to move in 
about a 4-year cycle. 

These cyclic flu ctuations in hog production and prices 
affect the hog-pork industry from the producer to the 
consumer. During th e part of the cycle when hog produc­
tion is low, labor and other production, processing and 
distribution resources are not full y used. Subsequentl y, 

I Projects 1442 a nd 1403 of t he Iowa A g r icu ltura l and H ome E co­
nomics Expe rim e nt Station , Ce nt er fo r Agr icul t ura l a nd Eco nomic A d­
justment cooperatin g. 

they are overburdened when hog production is at its peak 
in the cycle. This increases costs which, in the end, are 
paid for by both the producer and consumer. From a sales 
standpoint, too, the customers that are lost during the 
period of low production and high prices are hard to 
win back during periods of lower prices - adding even 
greater impetus to the declining per capita consumption 
of pork (28) . 

Direct payments establish a floor below which prices 
cannot fall - at least as far as the producer is con­
cerned. Prices are, in fa ct, free to fa ll or rise to any 
level, but the direct-payment procedure, in effect, es­
tablishes the minimum price that producers wi ll receive. 
Therefore, in the prod ucer's decision-making process, his 
expectation of future prices would begin with the guar­
anteed price and vary only upward from it. This elimi­
nates much of the uncertainty in his expectations - the 
exact amount depending on the level at which the guar­
anteed price is set. 

Direct payments for the purpose of stabilizing hog 
production and prices against the cyclical patterns shown 
in fi g. 1 have been analyzed in an ear lier report (28). 
For stabilization purposes, the base price "support" 
level would be set at a little below the long-run equi­
li brium price, say $13 per 100 pounds. Then, whenever 
the market price of hogs declined below $13, for example, 

HOG SLAUGHTER AND PRICE 
SLAUGHTER 
(MIL. HEAD ) 

40 

1951 195 3 

Price received by farm ers 

1955 1957 1959 
* FOREC AST 

PRICE 
IS PER CWT. ) 

20 

10 

1961 

Fig. 1. Hog slaughter and price received by farmers, United States, 
1951-61 . 
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to $12, the government would make up the difference in 
the form of a direct payment to the farmers of $1 per 
100 pounds for all hogs sold. This would keep returns up 
to average levels, so that farmers would not be driven by 
low prices to curtail hog production and thus to perpetu­
ate the cycle. 

Direct payments to rai se hog prices would be a dif­
ferent matter. The "support" price for thi s purpose would 
be set above the long-run equilibrium price, say at $16 
per 100 pounds. But thi s would result in increased hog 
production - in response both to the higher prices and 
to less price uncertainty. This would tend to dri ve hog 
prices down, making larger direct payments necessary. 
And the payments would have to be made on an increas­
ing number of hogs. This could continue until public 
criti cism of the size of payments forced a reduction in 
the base price. 

This report presents anal yses of three types of direct­
payment programs, all of which are designed to increase 
hog producers' incomes. In general , the analysis of each 
program covers (a ) farmer response in terms of output 
to price changes, (b ) cost to the government for specifi c 
price changes and ( c) benefits, if any, to farmers and con­
sumers.2 

Order of Presentation 

The first program analyzed would limit payments to a 
uniform number of hogs per producer ; Canada adopted 
a program of thi s sort in 1960, setting the number at 
100 head. The second program would restrict payments 
to a national quota , and the third would restrict payments 
to lightweight hogs. 

These are considered in turn , beginning with a pro­
gram that would limit payments to a uniform number of 
hogs per producer. The Canadian government abandoned 
its price-support program for hogs in 1960 and replaced 
it with a direct-payment program of this sort. The support 
price for 1960 and 1961 was set at 80 percent of the 10-
year moving-average base price, which is the minimum 
support level allowed. Hence, the program is a price­
stabilizing program. However, even with the support price 
set at the 80-percent level , some of the price uncertainty 
is removed , and repercussions can be expected on the 
price expectations of hog producers. For thi s reason , 
as well as to obtain a knowledge of the first direct­
payment program used for hogs, we will first report on 
the Canadian program for the bearing it may have on 
possibl e direct-payment programs in the United States. 

THE CANADIAN DIRECT-PAYMENT PROGRAM 

The Canadian government adopted a system of " de­
fici ency payments" and other mea ns of supporting farm 
incomes on Jan. 11, 1960 (18, p. 2 ) . This program is ex­
amined to gain some knowledge of the operation and 
effect of a direct-pa yment program, which might be adapt­
able for use with United States hog producers. 

The Agricultural Stabilization Act 

In Canada , income support for farm products is pro-

2 0n]y termin al results of these ana lyses are presented in this report. 
The s upplemental materi a ls referred to may be obtained by w ri t ing to 
the sen ior author, Department of Econom ics a nd Sociology, Iowa State 
Uni vers ity, Ames, Iowa. 
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vicl ecl by the Agricultural Stabilization Act. This act went 
into effect March 3, 1958 ( 17 ). Some of the features of the 
act are (22, pp. 2-3) : 

(a) Any agri i;ultural product is eligible for support. 
The decision as to whi ch product will be supported is the 
responsibility of the government. 

(b ) Nine basic commodities are supported at al l 
times. These commodities are : cattle, hogs, sheep , butter, 
cheese, eggs, wheat, oa ts and barley. The support provided 
to the nine basic commoditi es is at a minimum of 80 
percent of the average price of these commodities, at se­
lected markets across Canada, during th e previ ous 10 
years. 

( c) Several methods of support are provided, in­

cl ucling purchase and storage, direct payments, Aa t in­
come payments on a per-acre basis or any other method 
which might be considered most appropriate to meet the 
need. 

(cl ) The agency responsible for the administration of 
th e act is the Agricultural Stabilization Board. 

Direct payments were not used initially, after the pas­
sage of the Agricultural Stabilization Act in 1958, to 
support the incomes of Canadian hog producers. Instead , 
hog prices were maintained at support levels by direct 
purchase and storage of pork by the government. 

In April 1958, the Canadian government set a sup­
port price of $25 per hundredweight for grade A car­
casses at Toronto !18, p. 44) . This level of support was 
in effect until Oct. 1, 1959, after which the support price 
was reduced to $23.65 per hundredweight a t Toronto. 
This new lower support price was lo be maintained until 
March 31, 1960. Both of the support prices were sea­
sonall y flat. 

By November 1958, preparations had been made by 
the Canadian government to make purchases of pork at 
public stockyards wherever and whenever necessary to 
maintain hog prices at support levels ( 13 ) . Hog prices 
at public stockyards only were supported , and prices at 
other points were left to seek their own level relative 
to public stockyard prices. 

The carcass cuts purchased by the Agricultural Sta­
bilization Board were prepared at government inspected 
pl ants in accordance with prescribed specifi cations and 
placed in cold storage in behalf of the board. Cuts were 
invoiced in balanced proportions ; i.e., equal numbers 
of each cut. However , to promote maximum di stribution 
and cons umpti on, provisions were made to allow sellers 
to retain certain cuts which were likely to be in short sup­
ply. 

Figures on the actual pork accumulations of the 
Agri cultural Stabilization Board are fragmenta ry. By 
Ma y 1959, the Canadian government had acc umulated 
70,000,000 pounds of pork in cold storage. Normal 
storage for this time of year is about 18,000,000 pounds 
(14) . A preliminary estimate made in November 1959 
indicated that total marketings for 1959 would be about 
8,800,000 hogs (8, p. 45) . Thi s estimate indicated that 
domestic disappearance of pork would account for about 
7,000,000 of the hogs marketed. Exports of pork and 
hogs would account for an additional half million hogs. 
The surplus of approximately 1,300,000 hogs, or 14.8 
percent of the marketings, would be accounted for prin­
cipally by Agricultural Stabilization Board purchases. 

This quantity was considered too large to be handled 
by the government purchase program. Accordingly, in 



October 1959, the Canadian Department of Agriculture 
announced that the direct-purchase program wou ld end 
after Jan. 9, 1960, to be replaced by a direct-payment 
program (8, p. 44) . The Canadian Department of Agri­
culture had previously announced that direct purchase of 
pork wou ld continue until March 31, 1960. 

Some of the pork accumulated under purchase activ­
iti es was canned to prevent spoilage. On March 4, 1960, 
after the termination of the direct-purchase method of 
support, Agricultural Stabilization Board holdings of 
canned pork consisted of 94-,000,000 pounds of canned 
luncheon meat and 8,4-00,000 pounds of canned hams 
(10, p. 11 ) . The canned luncheon meats were made avail­
able, free of charge in carload lots, to approved chari ­
table institutions and welfare organizations in Canada 
and other countries. 

fi gures on the value of pork inventories accumulated 
under the direct-purchase program are available from the 
annual reports of the Agricultural Stabilization Board. 
On March 31, 1959, pork inventories were valued at $20,-
836,220 ( 6, p . 2). On March 31, 1960, pork inventories 
were valued at $74,085,444 (7, p . 2 ). Pork inventories 
accounted for 62.9 percent of the total value of inventories 
held by the Agricultural Stabi lization Board on March 31, 
1960. 

The Direct-Payment Program 

Minister of Agriculture Douglas Harkness indicated 
some of the policies behind present Canadian price- and 
income-support legislation in an address at a meeting 
of the National Farm Institute at Des Moines, Iowa, in 
February 1960 (22, p. 3) . The policy objectives men­
tioned were: (a ) providing security of income to the bu lk 
of Canadian producers, (b ) maintaining flexibility in 
the level of support and, as far as possible, fl exibility in 
deciding which commodities are to be supported and ( c) 
improving the quality of products marketed. The provis­
ions for carrying out these policies are evident in the 
Agricultural Stabilization Act and in the program of 
direct payments for hog producers as provided for under 
the act. 

In the direct-payment program for hogs, payments 
are made for a maximum of 100 grade A or grade B hogs 
per registered producer (22, p. 5). Canadian Minister of 
Agriculture Douglas Harkness repor ted that, prior to 
1960, about 90 percent of the producers in Canada had 
commonly marketed less than 100 grade A or grade B 
hogs per year. For this reason, the limit was set at 100 
head (21, p. 5). Rackham (26) reported that, in 1959, 
about 70 percent of the hogs marketed in Canada could 
have been included under the limit. 

Canadian hog producers are required to register with 
the Department of Agriculture, indicating their intention 
to participate in the program, and receive a registration 
number to become eligible for direct payments. Each 
producer is required to give the legal description of the 
location of his hog enterprise in applying for a regis­
tration number ( 15). Only one registration number is 
issued per fa rm, and only 100 hogs are eligible for direct 
payments from each farm , regardless of the number of 
owners. The Canadian government can prevent payments 
from being made for more than 100 hogs fr om each en­
terprise when the legal loca tion of each enterprise is 
known. 

When hogs are sold and graded , the producer's reg­
istration number is recorded on the carcass grading cer­
tificate. Carcass graders then forward copies of the grad­
ing certificates to the- data processing unit of the Canadi­
an Department of Agriculture where the number of grade 
A and grade B hogs marketed by each producer is re­
corded ( 15). The Canadian government can use these 
fi gures to determine the number of hogs eligible for direct 
payments from each producer when direct payments are 
necessary. 

Approximately 183,000 producers registered to par­
ticipate in the deficiency-payment program in 1960 (2 ). 
This is about 64, percent of the total number of farms in­
dica ting a hog enterprise at the time of the 1956 census. 
However, some of the producers, who indicated a hog en­
terprise at tbe time of the census, raised hogs on ly for 
home consumption (16 ) . 

The program provides for an annual determination of 
payment size and pa yment distribution. No provisions are 
made for interim payments. At the end of the year , the 
Canadian Department of Agriculture computes the an­
nual weighted average price of grade A carcasses from 
the weekly prices paid at the major Canadian markets. 
If this price is less than the support price, each registered 
producer receives the difference between the annual 
weighted average price of grade A carcasses and the 
support price for a maximum of 100 grade A or grade 
B hogs. The program requires that the same payment per 
hundredweight be made for all hogs so ld that were eligi­
ble for direct payments. The difference between the sup­
port price and the national weighted average price of 
grade A carcasses also determines the size of the direct 
payment for grade B carcasses. 

For 1960, the support price for grade A carcasses was 
set at $22.65 per hundredweight (23) . This was 80 per­
cent of the 10-year average base price and the minimum 
level of support allowed under the Agricultural Stabili­
zation Act. The support price for 1961 was again set at 
$22.65. 

Seasonal price patterns are left intact by this pro­
gram. Producers are induced to get the maximum price 
per hundredweight for each hog sold. The direct payment 
an individual producer could receive is independent of 
hi s sales price. Though this program does not remove all 
price uncertainty for the producer, it does place a floor 
below which the yearly national weighted average price 
cannot deviate. This floor pertains only to the producer, 
since the market price is fr ee to rise or fall to any 
level. Hence, certain repercussions can be expected on 
the price expectations of hog producers. 

From the standpoint of an individual producer , how­
ever, much of the price uncertainty remains under this 
direct-payment program. This is because the size of the 
direct payment per hundredweight cannot be determined 
unti l the end of th e year. Producers could market hogs 
at prices s ubstantially below the support price and not 
receive direct paymen ts, since price increases later in the 
year could raise the national weighted-average price above 
the support level, and no payments would be made at the 
encl of the year. 

Initia l effects of the program 

Some congestion occurred at Canadian markets im­
mediately before the transition from the direct-purchase 
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to the defi ciency-payment program. Producers marketed 
hogs in increased numbers at weights too light to qualify 
as grades A or B in an effort to market as many hogs as 
possible before the end of the direct-purchase program. 

The associate director of the Livestock Division , Can­
ada Department of Agri culture, made an appeal to pro­
ducers for an orderly change-over to the defi ciency-pay­
ment program in December 1959 (15) . Producers were 
told that clogging markets would mean delayed slaughter 
and unnecessar y shrinkage, that th e government quality 
bonus would not be paid for hogs too light to grade A 
or B and that lightweight hogs are subj ect to a packer 
discount of about $3.50 per hundredweight below th at 
paid for grade A hogs. 

Marketings during the first week of January exceeded 
the slaughtering capacity of most plants, and some hogs 
had to be carried over for slaughter into the next week 
(10, p . 11 ) . 

Estimating the effect of the defi ciency-payment pro ­
gram on marketings is difficult. The marketing fi gures 
are fragmentary, and some are of a preliminary nature. 
Farrowings were down 7 percent during June through 
August of 1959 as compared with the same period in 
1958 (9, p. 11 ) . This reduction in farrowings occurred 
before the formal announcem ent in October 1959 b y the 
Canadian Department of Agri culture that direct purchase 
of pork would encl Jan. 9, 1960. There were earli er 
announcements, however, that the direct-purchase pro­
gram would be replaced as soon as feasible by a direct­
payment program. A December 1959 survey of pigs on 
farm s showed a smaller percentage decrease than is 
normal for the cyclical downturn , according to past re­
lationships (10, p. 12). 

Marketings in 1960 declined considerably from 1959 
cyclical peak levels. Preliminary estimates for the first 
three quarters of 1960 indicated declines of 10 percent, 14 
percent and 31 percent, respectively, in average weekly 
slaughter as compared with the same quarters in 1959 
(11, p. 10). An estimate derived from a June 1, 1960, 
survey of pigs on farms indicated a 27-percent decrease 
in average weekly marketings for the last quarter of 1960 
as compared with 1959. 

The downturn in marketings during 1960 allowed the 
Agri cultural Stabilization Board to dispose of much of 
the surplus cold storage stocks accumulated under the 
direct-purchase program. Domestic disappearance and 
exports during the summer months of 1960 exceeded 
market supplies (12, p. 14) . Cold storage stocks were 26 
million pounds at the encl of July, compared with 50 
million pounds at the beginning of May and with 72 
million pounds at the same elate a year earlier. Cold stor­
age stocks were reduced to normal operatin g levels at the 
encl of the summer. 

At the beginning of the deficiency-payment program 
there was some concern about increased Canadian pork 
exports to the United States. There was a probability that 
the United States would impose countervailing duties on 
pork imports from Canada with the beginning of the 
direct-payment program (9, p. 12 ) . In an effort to prevent 
a countervailing duty from being enacted, the Canadian 
government imposed an eq ualiziation fee which would 
compensate for any subsidies that would be paid under 
the defi ciency-payment program. This removed the sub­
sidy from some Canadian exports to the United States. 
Exports to the United States of primal cuts or products 
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of primal cuts from hogs eligible for defi ciency payments 
may be made onl y under a special export permit which 
is issued only on payment of the equalization fee. Exports 
of other pork procliJcts are made on an open permit and 
are not subj ect to the equalization fee. The equalization 
fee export provision went into effect Jan. 25, 1960. 

The reaction of producers to the program 

Officia ls of the Canadian government met a consid­
erable amount of opposition from producer groups when 
they announced that the direct-purchase method of sup­
port wou Id be replaced by direct payments. Large-scale 
producers complained that they - the most efficient pro­
ducers - were unfairly discriminated against by the 
limit-of-pa yments provision . Contracting firms and large­
sca le producers had expanded feeding and rearing facil­
iti es, assuming that the direct-purchase program would 
continue. 

The direct-purchase program, while in effect in 1958 
and 1959, guaranteed most large-scale producers that hog 
prices would not decline below their production costs. 
Support levels had been set on the basis of costs of pro­
duction. As mentioned earlier , the support price was set 
at $25 per hundredweight at Toronto for 1958. This sup­
port level was in effect until Oct. 1, 1959, after which it 
was lowered to $23.65 at Toronto. 

Under the direct-payment program, the large-scale 
producers could receive subsidies for only 100 hogs. 
Many large-scale producers and contracting firms planned 
cutbacks or withdrawals from hog production after the 
details of the direct-payment program became known 
(26 ) . 

At the outset, small-scale producers complained 
because their immediate returns would be low. Those who 
marketed hogs early in 1960 feared that a price rise later 
in the year would raise the grade A average price above 
the support level so that no direct payment of any size 
would be made. 

The fact that direct payments would be made only at 
the end of th e year was disliked by many producers. There 
were demands for interim payments early in 1960. How­
ever, price increases associated with lower hog market­
ings later in the year decreased the demands for interim 
payments. 

Some producers found it difficult to understand the 
operation of the program. Among these were producers 
who thought they could receive no payments if they 
sold hogs at prices above the support level. Others thought 
that, if they sold hogs at an y price below the support 
level, the difference, no matter how large, would be made 
up by the government. 

Possible Adaptations for United States Hog Producers 

The Canadian deficiency-payment program for hogs 
has four primary characteri sti cs. These are : (a ) the use 
of a moving-average base price, (b ) the limitation of pay­
ments to 100 head of hogs per producer , (c ) the limita­
tion of payments to high-grade hogs in an effo rt to im­
prove the quality of hogs marketed and to reduce pro­
gram costs and (cl ) the provision for making the pay­
ments on an annual basis. 

These features are di scussed in the order presented, 
and a brief apprai sal is made of their applicability for a 
direct-payment program for the United Sta tes producers. 



A moving-average base price 

A moving-average base price has some characteristics 
that make it superior to parity as a method of establish­
ing a support level. Parity prices are affected by economic 
conditions th at existed in the distant pas t. P arity prices 
also tend to overvalue some commodities relative to others, 
although this effect has been reduced bv the use of "mod­
ernized parity" (21, p. 696) . Technoi'ogy generally has 
contributed more to cost reduction in the production of 
crops than of livestock. The result has been an overva lu­
ation of certain crops, such as cotton and wheat. A mov­
ing-average base price embodies more recent economic 
relationships than do parity prices. 

A shorter base period than the 10-yea r period used 
by th e Canadians could be used. The shorter moving 
average, however , wo uld be affected to a greater extent 
by periods of large or small marketings. For example, 1 
year of very small marketings could cause a sizable in­
crease in a 4-year moving-average base price. 

The fact that the support price is 80 percent of the 
prev ious 10-year moving-average base price means that 
the Canadian government does not intend to raise hoo­
returns (prices plus payments) above long-run equilib~ 
rium levels. They will protect producers only from price 
declines that are greater than 20 percent below average. 
The Canadian program, therefore, is a price-stabilizing 
program - not a price-raising program. 

Limitation of payments to l 00 hogs per producer 

The reasons why the payments are limited to 100 h ogs 
per producer are not clear. If prices (returns) were to 
be supported above long- run levels, a limitation of this 
sort might be imposed in an attempt to limit total pro­
duction and to keep it within the bounds of quantities that 
could be sold at the higher prices. But since prices (re­
turns) are to be supported only at 80 percent of previous 
average levels, no quantity limitations appear to be nec­
essary. A support price set at 100 percent of previous 
average levels could be expected to increase production, 
but the provision of price certainty at only 80 percent of 
previous average levels can ' t be expected to increase pro­
duction enough to depress prices below 80 percent of 
previous levels. 

It is possib le that the subsidies are allocated in pro­
portion to need, ra ther than in proportion to the total 
number of hogs sold , when the payments are limited to 
a maximum number of hogs per producer. Hu ae sub­
sidies to large-scale producers, who may have mo~e than 
adeq uate incomes without additional government aid, 
are elimina ted. However, the limit-of-payments provision 
could a lso discourage large-scale producers and serve as 
a subsidy to inefficiency. 

Limitation of pa yments to high-grade hogs 

A limit-of-payments provision designed to improve 
the quality of hogs marketed would be difficult to incor­
porate in a direct-payment p lan for United States hog 
producers. Some hog buyers find it difficult to estimate 
accurately the grade and va lue of the pork cuts a hog 
will yield when slaughtered. Some undervaluation and 
overvaluation of hogs occurs with the live-animal grad­
ing system. As a resu lt, slaughter hogs of the same class 

and within the same weight range usuall y sell at about 
the same price per hundredweight (19, p. 51). The 
grades used by different meat packers also vary. An im­
proved, standardize<} live-animal grading system or a 
carcass grading system would seem necessary before 
paymen ts could be limited to producers of high-quality 
hogs in the United States. 

Annual payment procedure 

The annual payment procedure has administrative 
and economic advantages. Administrative expense is 
lessened by making only one payment to each producer 
at the encl of the year. The problems involved in setting 
seasonally adjusted base prices do not occur. Producers 
are induced to get the maximum price for each hog sold. 
The program provides no incentive for producers to 
increase marketings during periods of heavy seasonal 
marketings to reduce production costs . 

The annual procedure adopted for making the direct 
payments, although administratively less expensive than 
making interim payments, was disliked by some Canadian 
producers. They did not like the idea of waiting l to 12 
months for direct payments that they were not sure of 
receiving. Also, much of the price uncertainty remains 
when the the payment size is determined by the difference 
between the weighted-average market price and the sup­
port price for the enti re year. 

The procedure used by the Canadians for makina the 
direct payments could be adapted to a direct-pay~ent 
program for United States producers. A variation of this 
type of payment determination is currently used in the 
direct-pa yment program for wool producers. Under the 
wool program, each producer receives the percentage 
required to increase the national average wool p rice per 
pound up to the incentive level - 62 cents per pound -
at the end of the marketing year (38, p. 17) . A program 
that would provide payments after every week or month, 
if the average market price dropped below the support 
level, might be preferred by producers. If the weekly 
or monthly prices were announced a sufficient time in ad­
vance, price uncertainty could also be lessened to a 
greater degree, and greater efficiency in resource alloca­
tion could be achieved. 

A direct-payment program with monthly support 
prices would be simpler to administer than one with 
weekly support prices . The government would estab lish 
and announce 12 support prices rather than 52. Obj ec­
tions can be raised against the use of monthly support 
p rices, however. A monthly support price might induce 
producers to hold hogs over for l or 2 weeks to take 
advantage of a higher support price the next month. 
Obj ections also could be raised by producers if sharp 
price changes occurred within a month. For example, if 
the program made up the difference between the average 
market price and the support price for a month, a pro­
ducer who sold hogs early in the month, when prices 
were high, would get a substanti ally greater total return 
than the producer who sold later in the month after a 
significant price decline. 

Figure 2 shows the average percentage of the yearly 
barrow and gilt marketings at eight terminal markets3 

for each week and the average weekly prices for 1956 

3The eig h t term inal markets are Chica.go, St. Louis, Kansas City, 
Omah a , S ioux City, St. Joseph, St. Paul and Indianapolis. 
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Fig . 2 . Average weekly barrow and gilt prices and the average per• 
cent marketed each week at eight terminal markets, 1956 through 1959. 

through 1959 (33) . The price variations associated with 
the variations in marketings are fair ly great wi thin some 
months. It seems likely th at weekly support prices would 
be needed to take this detailed price variati on into ac­
count. 

A weekly support price could be established al some 
percentage of the average weekly prices during the past 
period. The weekl y support levels could be determined 
and announced approximately a year and a half in ad­
vance. The weekly support prices could then serve as 
forward prices for production planning. 4 

A long or short base period could be used to compute 
the weekly base prices. The base period would probably 
have to be at least 4 years to average out the effects of 
the hog cycle. A 10-year moving-average weekly base 
price, however , might be criticized because some of the 
prices used to compute it are influenced by economic con­
ditions too many years in the past. If fewer years are used 
to compute the moving-average weekly base price, how­
ever, it is affected to a grea ter extent by weeks of large 
or small marketings and by shifts in seasonal patterns. 

The difficulties of establishing these weekly support 
prices a year and a half in advance ( or longer, if pro­
ducers are to be notified in time to retain more or fewer 
sows for breeding purposes rather than market them · 
for slaughter ) are very great. Forecasts of prices made 
by Wilbur Maki at Iowa State in recent years have been 
reasonably accurate up to a year in advance, but beyond 
that period they become unreliable. Government price 
analysts attempting to set price-support levels, below 
which direct payments would be made, would have to 
take several unpredictable future government actions into 
account - for example, new feed-grain programs, (who 
can say what feed-grain programs we will have 2 years 
from now ). The analysts must also consider the rather 
unpredictable effect tha t the announcement of a direct­
payment level of price supports would ha ve on hog pro­
duction and, therefore, on hog prices. 

4Don R oh dy developed a refin ed and somewhat more complicated 
system of establishin g dire~t-payment s uppo!·t prices based on. t he pro­
jection of postwar seasonali ty trends for vanous barrow an d ~ 1lt weig h t 
groups. An outlin e of t his procedure is avail able from the senio r author. 
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Considerations of thi s ort mean that many more 
resources would need to be devo ted to building the 
foundation of factual and analytica l methods for price 
proj ections before i t would be sensible to try _ to p ~t a 
direct-payments program into effect. Such cons1dera t10ns 
also mean that the level of support would need to be 
conservative until considerable experience had been 
gained. 

In the alternative direct-payment programs for U nited 
Sta tes producers considered in the fo llowing secti ons, 
several features of the Canadian program a re used. 
Some of the fea tures are used without change; others a re 
modified in an attempt to fit them to the ob jectives of in­
dividua l programs. 

ESTIMATED EFFECTS OF PAYMENTS LIMITED TO A 
MAXIMUM NUMBER OF HOGS PER PRODUCER 

The first program considered is a direct-payment pro­
gram for United States producers that would limit pay­
ments to a maximum number of hogs per producer. The 
fea tures of this program are similar to the Canadian 
program, with the excep tion of the quality restriction 
on payments. No attempt i made to estimate the effects 
of restricting payments to producers of high-quality hogs. 

For this program, estimates are made of the effects 
of alternative sizes of limits that might be imposed. Es­
timates are made of the percentage of producers who 
co uld have had their entire hog sales subsidized, and the 
percentage of volume that could have been subsidized 
under al ternative limits to obtain estimates of the extent 
of program coverage. 

All estimates are based on 1954 fi gures, since this was 
the last year for which the needed census data were avail­
able at the time of the stud y. All programs considered 
assume 100 percent producer participation. 

Estimated Effects of Alternative Size Limits 

The effects of two alternative size limits are estimated 
a 100-hog limit and a 200-hog limit. Smaller size 

limits could have been considered, but a preliminary 
investiga tion indica ted th at the smaller limits would have 
been highl y restrictive. 

It is hypothesized that a limit on the size of payments 
would have different effects in different areas of the 
co untry. Areas wi th genera lly small hog farms would 
have a higher proportion of sa les eligible for subsidy. 
The effects of limiting payments are estimated on a region­
al basis to test this hypothesis. The fo llowing section in­
volves the computation of the percentage of producers 
in the various regions who wo uld have had their entire 
sales subsidized under the alternative limits. 

Percentage of producers comp lete ly subsidized 

The 1954 Agricultural Census gives the number of 
producers who sold less than 100 hogs and less th an 2~0 
hoo-s and also gives the total number of producers m 
eaih region ( 44, p. 505) . Estimates of the percentages of 
producers who could have had their en tire ~ales subsi­
izecl under the 100-hog and 200-hog lin1it-of-payments 
prov1s10ns are computed from these fi gures. These esti­
mates for the nine Agricultural Census regions and for 
the United States are given in table l. 



Table 1. Percent of producers with sa les completely subsidi zed, by 
reg ion and for th e United States under hypothetical limited 
d irect-pay me nt progra ms, 1954 .• 

Area 

New Eng land ........ . 
Midd le Atlantic 
East North-Centra l 
West North-Ce n tra l 
Snuth Atlantic 
East South-Centra l 
West Sout h-Ce ntral 
Mounta in 
Pacific .... . 
Un ited States ..... . 

100-hog l imit 200-hog limit 
Producers completely Prod ucers com p letely 

su bs idi zed subs idi zed 

92 .8 
97.5 
84.2 
81.9 
98 .1 
98 .3 
98 .6 
97 .2 
93 .2 
89 .2 

95.8 
98.9 
94 .9 
95 .9 
99.5 
99.6 
99.6 
99.2 
97 .1 
97.0 

"Computed from U.S. Ce ns us of Agriculture (4 4, p. 505). 

A considerable amount of variation in the size of en­
terpri se existed among the regions. A high percentage of 
the producers in the So uth Atlantic region are small-sca le 
producers ; 98. l percent marketed fewer than 100 hogs 
in 1954. By contrast, 81.9 percent of the producers in the 
West North-Central region sold fewer than 100 hogs. 

ati onally 89.2 percent so ld fewer than 100 hogs, and 97 
percent sold fewer than 200. 

With payments limi ted to 100 hogs per producer, over 
98 percent of the producers in the three so uthern regio ns 
could have had their entire sales subsidized in 1954,. A 
100-hog restriction on the size of payment would have 
had the least unfavorable effect on these producers. A 
program that would have allowed payments for a maxi­
mum of 200 hogs would have permitted complete subsi­
dization for over 95 percent of the producers in all 
regions excep t the East North-Cen tral, and even there 
the percentage would have been 94.9. 

Percentage of vo lume subsidized 

Estimates next are made of the number and percentage 
of hogs that could have been subsidized under the al­
ternative limits. Here again , the estimates are made on 
the basis of 1954 Census of Agriculture figures .5 For the 
100-hog limit, the number that would have been eligible 
is the sum of the marketings from producers selling less 
than 100 hogs per year , plus 100 hogs each from pro­
ducers selling over 100 hogs. The number eligible under 
the 200-hog limit is the sum of the marketings of pro­
ducers selling less than 200 hogs, plus 200 hogs from each 
producer marketing over 200. 

Tab le 2 shows the total hogs sold and the estimated 
number and percentage of hogs eligible for direct pay-

5A detailed descripti on of the estimation procedu re used is available 
from the senior author. 

ments under the limited payment programs. The estimates 
are given for each region , Iowa and the United States. For 
the United States, the estimated number of hogs eligible 
for direct payments ii the sum of the regional totals. Iowa 
estimates are included separately because of the sta te's 
relative importance in hog production. The Iowa estimates 
are also included in the West North -Central approxima­
tions. 

For the United States, the estimated percentage of hogs 
sold in 1954 th at could have been subsidized under a di­
rect-payment program with a 100-head limit is 80.2 pe~­
cent. The regional fi gures indicate that a 100-hog hmlt 
would have had a larger income effect on producers in 
the southern regions. The approximate fi gures indicate 
that over 95 percent of the hogs sold in these regions 
would have been eligible for direct payments under the 
program with the 100-hog payment res triction. P rod ucers 
in the New England and Pacific regions would have had 
a considerably smaller percentage of their hogs eligible­
only abo ut 50 percent. Obviously, the large-scale pro­
ducers in these regions marketed a major portion of the 
hogs. Producers in the East orth-Central and West 

orth -Central regions would have had about 75 percent 
of their sa les eligible for direct payments. The number 
of hoers that would have been excluded from considera­
tion i~ determinin u payments, however, is greater from 
these regions than from all of the other regions combined. 

A direct-payment program that would have limited 
payments to 200 hogs per producer would have allow~d 
payments for an estimated 93.6 percent of the hogs sold m 
the United States in 1954. A 200-hog limit provision would 
have been considerably less restri ctive on producers in the 
East and West North-Central regions. It would have al­
lowed payments fo r approximately 94 percent of the hogs 
sold in the West North-Central region - the most im­
portant hog-producing region. For the United Stat~s'. an 
estimated 7,841,044, more hogs would have been eh g1ble 
for direct payments if payments had been made for a 
maximum of 200 hogs per producer, rather than 100. 

A Cost Comparison Between Limited and 
Unlimited Direct-Payment Programs 

A direct-payment program that would provide pay­
ments for all hogs would make it possible for producers in 
all recrions to get a greater subsidy than if limits are 
placed° on the size of payments to in_divi~ual producers, 
provided the payment per hundredweight 1s the same un­
der both programs. The previous estimates indicate, how­
ever, that as a group , the producers in the southern 
regions would have had the best relative position if pay-

Table 2 . Total hogs sold, estimated number and percent of hogs elig ible for subsidy under hypothetical limited direct-payment programs, 1954. 

Area 

New Engla nd . 
Middl e Atlantic 
East North-Centra l 
W est North-Central 
South Atlantic 
East South-Cen tra l .................... .. . 
West South-Central .... .......... ......... . 
Mounta in ...... . 
Pac if ic 
I owaa ..... . 
Un ited States 

Total 
h ogs 
sold 

154,724 
901,333 

19,098,663 
28,667,737 

3,665,380 
2,898,591 
1,71 2,700 

631 ,514 
799,716 

14,344,666 
58 ,530,358 

aAiso included in W est North•Ce ntra] estimates . 

100 -hog limit 
Number P er cent 
elig ible e l ig ible 

75 ,01 8 
703,062 

14 ,483,203 
22 ,685,236 

3,574,203 
2,840 ,44 1 
1,6 40,222 

500,944 
420 ,045 

10,000,100 
46,922,374 

48 .5 
78.0 
75 .8 
79.1 
97.5 
98.0 
95.8 
79.3 
52 .6 
69.7 
80 .2 

200 -hog limit 
Number 
elig ibl e 

97,060 
740,967 

17,783,855 
26,958,832 

3,613,698 
2,853,373 
1,67 6,638 

528,8 15 
510 ,180 

12,993,142 
54 ,7 63,4 18 

Percent 
elig ib le 

62.7 
82 .2 
93 .l 
94.0 
98 .6 
98.4 
97.9 
83 .7 
63.8 
90.6 
93.n 
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men ts had been restricted; a greater portion of their hog 
would have been eligibl e for payments. 

For comparison, estimates are made of the cost to the 
government under three hypotheti cal programs. The 
first program is constructed with no limi t to the size of 
pa yments to individual prod ucers; i.e., a ll hogs are 
assumed eligible for direct payments. The cost of these 
payments to the government i compared with the cost of 
those made under programs containing restri ctions tha t 
limit payments to 100 and 200 hogs per produce r. 

Est imating the unlimited payments 

A hypothetical direct payment of , 2 per hundred­
weigh t i made for a ll hogs sold under the program th at 
would provide unlimited payments. A pa yment of this size 
would have been made if the government had decided 
to increase the national average price of hogs by $2 per 
hundredweight by using an annual payment procedure. 
Th e $2-per-hundredweight payment is chosen merely for 
illu tration. No sub id ies would have been like ly during 
a year when hog prices were as hi gh as in 1954, unle s 
the obj ectives of the progra m required that payments be 
made during times of both high and low prices. 

The average weight of hogs commercially slaughtered 
within each state in hundreds of pound ( 40, p. 326 ) i 
multiplied by $2 to es timate the average direct payment 
per hog. Total payments to prod ucers in each state are 
e timated by multiplying the average payment per hog 
by the number of hogs so ld (44, p. 505). This proced ure 
is used to estimate the total cost of the payments in all 
states. 

Regional payment total s are estimated by adding the 
payment that would have been made to prod ucers in 
each of the states within the regions. The regional pay­
ment totals are shown in table 3 along with payment 
total s for Iowa and the United States. 

The estimate of the total co t of the payments in table 
3 shows how much it wo ul d have cost the government 
to give producers an arbitraril y selected payment of $2 
per hundredweight. The estimate has greatest signifi cance 
as a comparative device. It allows a percentage cost com­
parison between limited and unlimited direct-payment 
programs. It al so allows an investiga tion of the effect 
of differences in marketing weights upon the regional a!­
loca tion of the direct payments. 

Estimating the limited payments 

The effects of limiting the size of payment are e -
timated next. P ayments are made in proportion to the 
number of hogs eligible for direct payments from each 
state. P ayment size is again a flat $2 per hundredweight. 
Average payments per hog are the same as under the pro­
gram th at would have all owed direct payments for all 
hogs. The only difference between the programs is that the 

Table 3 . Allocation of th e unlimited direct payments. 

Area 

N ew England 
Middle Atla nt ic 
East North -Cen tra l ............... ... . 
W est North-Central .......... ... . 
South Atlantic 
East South-Central . 
W est South-Central 
Mou ntai n ..... 
Pacific 
l owa .......... .. . 
United States 
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Payment 
(dollars) 

764 ,337 
3,924,831 

93,917,113 
145,169.210 

16,180,050 
13,160,176 

7,714 ,952 
2,922,697 
3,686,166 

73,444,690 
2 6,439.532 

Percent 
of 

payment 

0.27 
1.37 

32.79 
50 .68 

5.30 
4.59 
2.69 
1.02 
1.29 

25.64 
100.00 

Table 4. Allocation of limite d direct payments - payments limited lo 
100 hogs per producer, 1954. 

Area 

New England 
Middle Atlantic ......... . 
East N o rth-Central ..... . 
W est North-Central 
South Atlantic ........ . 
East South- Centra l .. . 
W est South-Central ... . 
Mountain ...... . 
Pacific 
l o,va _______ .......................... .... . 
United States .. 

Payment 
(dollars ) 

370.589 
3,085.959 

71,076,502 
114,761 ,351 

I 4,794,358 
12,888 ,568 
7 .388 ,780 
2 ,300 ,11 0 
1,917,48 1 

51,200 510 
228,573,598 

Pe rce nt 
of 

payment 

0.16 
1.35 

31.10 
50.20 

6.47 
5 .64 
3.23 
1.01 
0.84 

22 .40 
100.00 

Perce nt of 
unlimited 
payment 

48.4 8 
78 .62 
75.68 
79 .05 
97 .46 
97 .94 
95.77 
78.80 
52 .02 
69.71 
79. 80 

average payment per hog for producers i_n. each stat_e 
now is multiplied by the number of hogs eli gib le fo r di­
rect payments, rather than by all hogs. It is assumed that 
the averao-e weight of the subsidized hogs wou ld have 
been the ;ame a that of all hogs commercially slaugh­
tered within each state. 

Tabl e 4, gives the payments all otted to producers in 
each region, Iowa and the United States under a program 
that would have payments limited to a basis of ] 00 hogs 
per producer . 

Limiting payments to ] 00 hogs per producer wo ul d 
have red uced the cost of the program by an estimated 
$57,865,934, a red ucti on in cos t of abo ut 20 percent. Pro­
ducer in the regions with the hi ghest percentage of hogs 
eligibl e would have received a greater percentage of the 
total payment under the program that would have limited 
payments to 100 hogs per producer. The percentage in­
crease, however, wo uld not have been large. Prod ucers 
in the South Atlanti c region would have received 5.30 
percent of the national payment under th e program im­
posing no size of payment restricti on. These producers 
would have received an estimated 6.47 percent of the 
national payment under the program restri cting payments 
to 100 hogs per producer. Prod ucers in the East outh­
Central region would have received 1.05 percent more 
of the total payment under the program imposing a 100-
hog limit, as compared with the program allowing pay­
ments for a ll hogs. 

The payments to producers in the New England and 
Pacifi c regions wo uld have been only about half as great 
with the 100-hog payment res tricti on. Although onl y 
about 7 pexcent of the producers in the New England 
region sold over 100 hogs, these producers sold over 
50 percent of the hogs. The figures in column 3 of tab le 
4 are highly correlated with the estimated percentage of 
hoo-s eligible for direct payments from each region. The 
de~ia tion from these fi gures can be attributed to th e dif­
ference in average payments per hog. For example. pro­
ducers in the Mountain region sold their hogs at li ghter 
weights, making th eir average payment per hog less, and 
conseq uently, received li ghtly less of the total national 
paymen t than their percent of eligibility would suggest. 
The reo-ional differences in marketing weights, however, 
had vety little effect on payment allocation. 

Table 5 gives the payment details for the hypo th e­
ti cal direct-payment program with a 200-hog payment 
restriction. The total cost to the government under this 
program would have been 267,753,861, or an estimated 

18,685,671 less than the co t of the program that wo uld 
have all owed payments for a ll hogs. This is a red ucti on of 
about 6 percent. 

The cost of the program that would have allowed 
payments for 200 hogs per producer wo uld have been 



Table 5. Allocation of lim ited direct paym ents - payments limited to 
200 hogs per producer, 1954 . 

Area Paym en t 
Per cent Perce nt of 

of un limi ted 
(do llars) paym ent payment 

N ew E n g land 479,476 0 .1 8 62 .73 
Middl e Atlan tic .. --- 3,246 ,296 l.21 82. 71 
East North -Ce ntral 87 ,368, 508 32.63 93.03 
W est North-Cen tra l 136,452,417 50 .96 94.00 
South Atlantic 14,960 ,710 5.59 98.55 
East South-Centi:;;i ··:. 12,925,780 4.83 98.22 
West South- Centra l 7,552,822 2.82 97 .90 
M ounta i n 2,434.544 0.91 83.30 
Pacific 2,333,308 0. 87 63.30 
Iowa 66,524,887 24.85 90 .58 
U n ited- St;,:t~~------ 26 7,753,861 100 .00 93 .77 

$39,180,263 ( or about 17 percent ) greater than the pro­
gram th at would have limited payments to 100 hogs per 
producer. A large p art of the increase in total cost can be 
attributed to the greater payments that would have been 
required for producers in the North Central regions. 
Total payme~ts to producers in these regions would have 
been an estimated $37,993,072 higher with payments 
limited to 20 0 hogs per producer. 

Effects of a 100- or 200-Hog Limit 
on Production Efficiency 

A direct-p ayment program with a 100- or 200-ho o­
limit could have adverse effects on production efficiency 
in subsequent years. These adverse effects would occur 
if small-scale, less efficient producers were to expand out­
put to the point where the depressing effect on prices 
would m ake production in excess of the limit unprofitable 
for some large-scale producers. 

Figure 3 shows the h ypothetical situation th at pro­
ducers would face in making production decisions under 
a direct-payment program that limited payments to a 
maximum of 100 hogs per producer. The example rep­
resents a situation where the support price is announced 
in advance. 

The producer 's marginal revenue curve is discon­
tinuous at the output level of 100 hogs. For the first 
10? hogs sold, the marginal revenue curve is the support 
pnce, OP1 and, for sales exceeding this number. the 
marginal revenue curve is the open-market p rice at ~ome 
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Fig . 3 . Production planning under a hypothetical limited direct-pay­
ment program . 

lower level, OP2 • MC1 shows the h ypothetical marginal 
cost curve of a producer who, before the limited direct­
payment program, sold fewer than 100 hogs. If this p ro­
ducer were guarant~ d the support price, he would in­
crease sales to 100 hogs to maximize profit. MC2 sh ows 
the marginal cost curve of a producer who, before the 
program, marketed 100 hogs. This producer would re­
ceive a greater net return for his sales because of lower 
production costs, but it would not be profita ble for him to 
expand p roduction beyond the number of hogs eligible 
fo r payments. In this h ypothetical case, the less efficient 
producer is given an inducement to expand output, while 
the more effi cient prod ucer would maintain his sales a t 
pre-program levels. 

Whether the producer who marketed more than the 
number of hogs eligible for payments would maintain his 
previous level of production , or reduce production, would 
first depend upon his individual cost structure. Pro­
ducti on in excess of the limit would be profitable if the 
marginal revenue from producing each ho o- in exce;,s of 
the limit were greater than the marginal co; t. Second, the 
pr ice effects of such a program on small-scale producers 
may differ fr om the price effects on large-scale producers ; 
e.g., as small-scale producers expand output, price drops, 
and this might induce large-sca le producers to curtail 
p roduction. 

Cost estimates for various sizes of enterprises would 
give an indication of the differences in total resource cost 
that would result if small-scale producers were induced, 
by a limited direct-payment progr am, to produce a greater 
portion of the nation's hogs. 

Estimates of the cost of p roduction for various sizes 
of enterprises are rare. Purdue University, h owever , pub­
lished some data which indicate a va riation in hou pro­
duction costs ( 3) . These have some value in esti~ating 
the possible effects of a limited direct-payment program. 
In the Purdue study, costs and returns for various sizes 
of enterprises ranging from 5 to 120 sows were com­
puted. Table 6 shows the summarized estimates of aver­
age costs and returns per hundredweight for 130 Indiana 
hog enterprises. 

These estimates were computed from data collected 
during 1956 and 1957 from producers with herds of from 
5 to 120 sows, all on a two-litter basis. The data were 
adjusted to a corn-hog ratio of 13.6 to 1 - long-time 
Indiana averages - with corn valued at $1.21 per bushel 
and hogs at $16.50, adjusted seasonally to reflect the aver­
age situation . Labor was char ged at $1 per hour fo r all 
enterprises . 
_ Figure 4 gives an approximation of the average pro­
duction costs per hundredweight expressed in number of 

Table 6 . Costs and returns per hundredweight for various sizes of 
Indiana hog enterprises.a 

Num ber 
of sows 

5-14 .... 
15-24 __ _ 
25 -34 
35 -4 4 ... 
45-54 __ _ 
55-64 ...... .. 
65 + .... -

Cost per 
hu nd1·ed weigh t 

(doll a rs) 

16.86 
15.62 
15.78 
14.86 
14.56 
14.50 
15 .21 

3 Data from Bauma n a n d E isgru ber (3) . 

Net retu.T n per 
huifld redwe ig h tb 

(dollars ) 

0.03 
0 .81 
1.09 
1.91 
2.03 
2.20 
1.62 

bThe net return s are affect ed by t h e average variat ion in t h e prices 
at t he differen t seasons of t h e yea r wh e n the hogs w er e sold as well as 
by t he d ifferences in costs of producing t he hogs . ' 
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hogs sold. These fi gures represent costs for a single 
season 's farrowings. The estimates are computed by mul­
tiplying the average number of pigs rai sed per litter by 
the average number of sows farrowed from each group. 

The cost estimates are too aggregated to be of great 
value, but they do indi ca te va riable proportions. Costs 
of production per hundredweight average $16.86 for the 
5- to 14-sow herds and $14.50 for the 55- to 64-sow en­
terprises, a difference of $2.36. 

The cost estimates indicate that neither a 100-hog nor 
a 200-hog yearly payment limit would encourage the 
most efficient size of enterprise. The lowest average costs 
per hundredweight are realized with about 60 sows or 
with sales of between 350 and 400 hogs from a single 
season 's farrowings. 

The Purdue cost estimates indicate that it would re­
quire a considerably greater amount of resources to 
produce the nation 's hogs if small-scale producers were 
induced to produce a grea ter percentage of the hogs. 

ESTIMATED EFFECTS OF PAYMENTS RESTRICTED 
TO MARKETING QUOTAS 

In this part of the stud y, an alternative direct-pay­
ment program for hog producers is considered. Some of 
the effects of using marketing quotas for hog producers, 
with direct payments limited to quota marketings, are 
estimated. The obj ective of the p rogram is to provide the 
nation's hog producers with a measure of income se­
curity by making direct payments on the number of 
hogs needed to provide a stable future pork supply when­
ever the yearly average price falls below a preset "sup­
port" level. 

The difference between a program which would limit 
direct payments to quotas instead of to a uniform num­
ber (s uch as 100 or 200 hogs per producer ) is that, under 
the quota system, payments would be made on a uniform 
percentage of each producers' previous sal es ·- say, 90 
percent. 

Marketing quotas to da te have been used for milk 
and for controlling crop production . The producers of all 
of the basic commodities have been subject to acreage 
allotments. The quota marketing of these producers was 
the production from their acreage allotments. Penaliti es 
of varying sizes have been imposed on marketings in 
excess of quotas. 
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A direct-payment program that would allow direct 
payments for the quota marketings of hog producers 
could take different forms. Payments could be limited 
to quota allotmenis and penalties imposed for market­
ings in excess of quotas. Rigid supply adjustment could 
be incorporated if the penalties for excessive marketings 
were large. Several problems, however, could arise if thi s 
procedure were followed. 

Hogs, unlike wheat or cotton , cannot be stored until 
the next year without a change in form. Producers can 
onl y estimate the number of barrows and gilts that will be 
marketed from the sows they intend to farrow. Produc­
ers would have only a fe w alternatives if their production 
was in excess of the number they could market under 
their individual quotas. A grea ter number of hogs could 
be consumed on the fa rm. Increased farm consumption, 
however , would provide only a limited additiona l out­
let. Hogs that could not be marketed under the quota 
could be retained for breeding stock for the next year. 
Hogs that could not be more profitably di sposed of could 
be sold subj ect to the penalty. 

A direct-payment program could be established with 
the stipulation that payments would be made fo r only 
the hogs sold under the quotas, with no penalties for 
marketings in excess of quotas. Producers could then mar­
ket hogs in excess of their quotas if their cost structures 
permitted. This type of program receives primar y con­
sideration in the followin g stud y. 

Announcement of the Quota 

The government would have to determine the na­
tional quota about a year in advance if producers were 
to be given a chance to adjust production to comply with 
their individual quotas. It would probably require a m onth 
for the government to determine and inform producers 
of their individual quotas after the determination of the 
national quotas. Quotas would have to be announced to 
producers at least 11 months in advance, since the ges­
tation period of the sow is about 4 months, and growing 
and finishing of the barrows and gilts would require ap­
proximately 7 months. 

The intent of the quota program is to let the open­
market price prevail. Then the government will make up 
the difference between the support price and the open­
market price with a direct paym ent on the predetermined 
individual quotas. However , a problem arises when the 
question of how to establish a national quota is raised. 
If a national production quota is established to provide 
a stable future pork suppl y, time becomes an important 
factor. Producers must know their quotas at least 11 
months in advance to adjust farrowing to comply with 
these quotas. Therefore, pork supplies for the period 
in which the quotas apply would have to be estimated 
on the basis of statisti cs avail able about a year in ad­
vance of the time when the quotas are in effect. 

Methods and Assumptions Used in Establishing 
the Hypothetical System of Quotas 

A hypothetica l system of quotas is established to apply 
to 1959 United Sta tes hog marketings. For simplicity, 
estimates of the effects of these quotas are made on an 
aggregated regional basis. 



The methods and assumptions used in establishing the 
quotas are : 

(a) The quotas apply to all hogs. 
(b ) The marketing period for which the quotas apply 

is Jan. 1, 1959, through Dec. 31, 1959. 
( c) Pork supplies for 1959 are estimated from pork 

supply and di stribution data available at the end of 1957 
to simulate conditions that would have been encountered 
if a system of quotas had been in force at that time. 

(cl ) Estimated pork supplies for 1959, in pounds, are 
converted to a national marketing quota by dividing the 
pork-supplies figure by the average pork production per 
hog during a historical period. 

(e) The quotas are assumed to have been issued to 
producers by Feb. 1, 1958. 

(fl Quota allotments are issued on the basis of his­
torical marketings during a base period. As an alterna­
tive, a base period adjusted for regiona l trends in market­
ings is used. 

Estimating 1959 Pork Supplies 

United States pork supplies for 1959 are estimated, 
with one exception, on the basis of statistics available at 
the end of 1957. The one exception is a population esti­
mate that would not have been available at that time 
but which could easily have been projected. 

The following formula is used to estimate total pork 
supplies for 1959: (Proj ected trend of civilian per-capita 
pork consumption X civilian population as estimated for 
July 1, 1959 ) + (estimated military requirements) + 
( estimated ending stocks) - ( estimated net imports) -
( estimated beginning stocks) - ( estimated farm slaugh­
ter ) = total estimated 1959 pork supplies. 

The trend in per-capita pork consumption from 1946 
through 1957 is projected to 1959. The 1946 through 
1957 period is selected to approximately reflect recent 
consumption patterns. Denoting civilian per-capita pork 
consumption by Y and time by X, the regression equation 
used to project civilian per-capita pork consumption to 
1959 is: 
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Fig . 5. Civilian consumption of po rk per capita, 1946 through 1957, 
and the mathematic ally fitted trend lin e . 

The trend value, -0.8364 pound per capita per year, 
is significantly different from zero at the 5-percent level. 
Figure 5 shows pork consumption per capita from 1946 
through 1957 and the.mathematically fitted trend line. 

A July 1, 1959, population estimate (43) is used to 
approximate the average population for the year. Mili­
tary requirements for pork during 1959 are estimated, 
assuming continued peace with approximately the same 
number of people serving in the armed forces as in 1957. 
Therefore, the armed forces pork requirements for 1959 
are approximated by the 1957 figure (35, p. 285). 

Estimates of 1959 beginning and ending stocks, net 
imports and farm slaughter are simply the averages of 
these quantities for the 4-year period, 1954 through 1957 
( 35). The magnitude of these quantities tends to show 
some variation according to the stages of the hog cycle. 
An average of these quantities over the previous hog 
cycle is used to approximate the magnitude of these 
quantities for 1959. 

Upon substitution of the values into the equation, the 
estimated 1959 pork supplies = (61.53 pounds X 174,-
566,000) + (213 million pounds) + (336 million 
pounds) (35.25 million pounds) (369 million 
pounds) - (935.87 million pounds) 9,949,152,282 
pounds. 

The 1959 pork supplies estimate is converted to a 
national marketing quota in terms of hog numbers by 
dividing by 134 pounds - the average production of 
pork, excluding lard, per hog commercially slaughtered 
during the 1954 through 1957 period (35, p. 196). 

Average production of pork per hog is related to 
factors affecting the live weight of hogs marketed. Some 
of these factors are the supplies of feed grain available 
for fattening, the hog-corn ratio during the fattening 
period and the size of the current pig crop. An average 
of pork production per hog for the duration of a hog 
cycle (1954 through 1957 ) provides an estimate of what 
the average production of pork per hog might have been 
in 1959. 

Apportioning the Quotas 

The estimated national marketing quota for United 
States hog producers in 1959 is 74,274,405 hogs. This 
quota is first distributed among producers in the nine 
regions on the basis of historical marketings. The histori­
ca l marketing base period is 1954 through 1957. Average 
hog marketings over the period were 74,161,500 per 
year ( 40, 41, 42 ) . The average marketings during the 
base period are 0.12 percent less than the estimated na­
tional quota for 1959. The consumption and supplies 
estimation procedure used to establish the quota results 
in a quota very near the average marketings over the 4-
year hog cycle. 6 

The 1954, through 1957 base period, used to apportion 
the quotas, began 5 years before the year for which the 
quotas apply. When quotas are assigned on the basis of 
marketings during a base period, producers are appor­
tioned quotas according to their relative marketings during 
this period. This system tends to project the geographical 
marketing patterns of the past into the future. A method 
of apportioning quotas to take marketing trends into 

6The nature and effects of the a nnual variations behind the 4-year 
cycle are discussed later in this report. 
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account would adjust producer allotments to the changes 
in geographical marketing patterns. 

An a alternative basis for quota allocation , the 1954 
through 1957 marketing base is modifi ed to estimate how 
quota allotments and direct payments by regions are af­
fected by including marketing trends. A modified base is 
computed for each region with a significant marketing 
trend. The modified base is computed by adding to, or 
subtracting from , the 1954-57 base the trend value in 
marketings to approximate the expected increase or de­
crease in marketings during 1958 and 1959, assuming a 
con tinuation of the 1946 through 1957 trends in regional 
hog marketings (39, 40, 41, 42 ) . For example, to compute 
the marketing base for producers in the Pacific region, 
2 X 25,790 or 51,580 hogs are subtracted from the 
1954-57 marketing base. The 51,580 hogs constitute the 
expected decrease in marketings during 1958 and 1959. 
In the regions where the marketing trends are not signifi­
can tly different from zero , the 1954 through 1957 base is 
again used to apportion the quotas. 

Producers in the regions with significant positive mar­
keting trends are allotted additional hogs under the modi­
fied base. Producers in the regions with insignifican t or 
negative marketing trends are allotted fewer hogs after 
the reapportionment. 

Estimated Payments 

Estimates now are made of the payments that would 
have been made to producers under a direct-paymen t pro­
gram for quota marketings in 1959. The magnitude of the 
payments would have been primarily dependent upon the 
level of the support price, the percent of producer partic­
ipation, and the percent of participating producers who 
would have marketed their full quota allotments. 

The support price used is 80 percent of the United 
States average price of hogs for the 10-year period , 1949 
through 1958 (35, 36). The payment procedure is similar 
to that used by the Canadians under their deficiency-pay­
ment program. A payment estimate is made assuming that 
the government would have made up to each producer, 
for his quota marketings, the difference between the 1959 
United States weighted-average market price and the 
support price. Additional assumptions made in the com­
putation of the payment estimates are: (a ) there would 
be 100 percent producer participation ; (b ) each pro­
ducer would have marketed his full quota allotment; 
and ( c) marketings would have been unaffected by the 
direct-payment program. The last ass umption implies 
th at producers simply would have taken their chances on 
the open market for marketings in excess of their quotas. 

The estimated weigh ted-average price of hogs in the 
United Sta tes was $14.07 per hundredweight in 1959. 
The hypothetical support price is $14.70 per hundred­
weight. The support price is 80 percent of the average 
price received by farmers for hogs from 1949 through 
1958. P ayments would have been 63 cents per hundred­
weight for all hogs sold under quotas. 

The procedure used to es tablish the national pork 
quota for 1959 and the procedure used for developing the 
support price are not entirely consisten t. With the excep­
tion of the per-capita pork consumption estimate for 1959, 
which is based on the 1946 through 1957 trend, the bal­
ance of the components used in establi shing the 1959 
national pork quota is based on the historical relation-
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ships in the 1954 through 1957 period. The support price, 
however, is set at a specific percentage of the average 
price received by farmers for hogs from 1949 through 
1958. 

In light of ret:ent technologica l advances in hog pro­
duction , thi s inconsistency could genera te built-in pres­
sures to maintain an economically unsound program. For 
example, the many small-scale producers might operate 
on a higher price and cost level than the few large-sca le 
producers (3) . The latter producers could pose a con­
stant threat to the small-scale producers. These possible 
treadmill effects would need to be considered when es­
tablishing the national pork quota and the support 
price because of the addition al diffi culties they could pose 
to the effective administration of such a program. 

However, for the purpose of comparison with the 
same type of support price used by the Canadians, 80 
percent of the 1949 through 1958 average price is used 
as the support price. Estimates are made of the total 
payments that would have been required for producers 
in each of the nine regions. In the estimation proces~, the 
simple average weight (36 ) of the hogs marketed within 
each region is multiplied by the difference between the 
support and the weighted-average market price. This pro­
vides an estimate of the average payment that would 
have been required for each hog marketed under quotas 
by producers in each region. Total regional payments 
are estimated by multiplying the average payment per hog 
by the estimated number of hogs eligible for direct 
payments from each region. It was necessary to assume 
that the hogs marketed under the quotas would have 
had an average weight equal to the average for all hogs 
marketed within the regions. 

Estimates are made of the total payments that would 
have been required under both methods of apportioning 
the quotas. Regional payments in 1959, under the assumed 
payment procedures, would have been as indicated in 
table 7. 

The total payments would have been approximately 
the same, regardless of the method used to apportion 
the quotas. This is logical since the total number of hog 
eligible for direct payment_ would have been the same 
for both allocation methods. Total payments would have 
been slightly greater if the 1954 through 1957 historical 
marketing base had been used to appor tion the quotas. 
More of the heavier hogs from the West orth-Central 
region would have been eligible for direct payments. 

Regional payments would have differed under the 
alternate methods of apportioning the quotas. Producers 
in the West North-Central region would have received 
a , 1,135,551 greater payment if the 1954 throu gh 1957 
histori ca l marketing base had been used to apportion 

Tab le 7. Reg io nal payme nts and the percent of the tota l pay ment 
re ceived by produ cers in each region under alternate 
methods of quota allo cat ion, 1959 . 

P ayments, Percent Payme nts. P ercen t 
1954-57 of mod ified of 

Area base payment base paym ent 
(dollars) (dollars ) 

New England 253,220 Q.23 24 7, 952 0 .23 
Middle Atlantic ..... . 1,326,515 1.21 1,3 8,206 1.27 
Eas t North-Centra l 36 ,718,460 33.60 37,294 ,350 34.16 
W est North-Central 54,594,551 49. 96 53 ,459.000 48.9fi 
South Atlantic ........ 5,824 ,316 5.33 6,228,374 5.71 

E a st South-Central 5,336,335 4. 88 5,609,743 5.14 
W est South -Centra l 3,226,64 1 2.95 3,159 ,527 2.89 
Mountain .... .. 935,913 0.86 820,314 0 .75 
Pacific 1,07 1,452 0.98 980,902 0.89 
Total 109,287,403 100.00 109,188, 368 100.00 



the quotas. P ayments for producers in the East North­
Central region would have been $575,890 greater under 
the modifi ed base than under the 1954-57 historical mar­
keting base. 

Cost of Unlimited Payments 

Costs incurred under the quota program now are com­
pared with those for a direct-payment program for all 
hogs at the same rate of payment per hundredweight. The 
estimated cost by regions and for the United States 
of unlimited direct payments for all hogs marketed dur­
ing 1959 is shown in table 8. 

Producer participation in the program is assumed 
to be 100 percent. A 63-cents-per hundredwei ght direct 
payment is used to raise the $14.07 national average 
price received by farmers for hogs sold during 1959 
to the $14.70 support level. The unlimited payments 
are computed by multiplying the difference between 
the support and the market price of hogs by the total 
liveweight of hog marketings in each region in hundreds 
of pounds. 

Direct outlays for the unlimited payments would have 
been $124,425,316 and abo ut 12 percent grea ter than the 
payments for the quota marketings. 

The Use of Quotas for Supply Control 

In the preceding program, direct payments are made 
only for the hogs needed to provide a stable future pork 
suppl y. Producers who marketed hogs in excess of their 
quotas simpl y received no direct payments for their excess 
marketings. 

A rigid supply control system of quotas wo uld be very 
difficult to use effectively for hogs. A program that would 
allow producers to market only their quota allotments 
would probably necessitate the destruction of some of the 
over-quota production. Public resentment arose when 
this procedure was followed during the depression and 
probably would arise again if the practice were repeated. 
Even if the number of hogs marketed could be restricted 
to the quota, the program might not reduce greatly the 
total pork tonnage, since producers might be induced to 
market their hogs at heavier weights. 

An estimate of the possible effects of a rigid suppl y 
control measure can be made if the unrealistic assump­
tions are made that marketing weight would not have 
changed as a result of the program and that marketings 
could have been restricted to the quotas. The quota for 
1959 ca lled for a reduction in numbers of 10,149,595 
below the actual marketings. If marketing weights would 
not have changed because of the program, total hog 
marketings wo uld have been reduced by 23,750,052 hun-

Table 8. Est imated cost of unlimited d irect payments fo r all hogs 
ma rketed d uring 1959. 

Area 

New England .... 
Middle Atlantic . 
East North-Central 
W est North-Centra l 
South Atlantic 
East South-Central 
West South-Cen tral 
Mounta in 
Pacif ic ....... . 
United States .... 

Payme nt 
(dollars) 

272,242 
1,120,846 

40 ,670 ,135 
62 ,199,585 

7,3 17,261 
6,470,705 
3,864,653 
1,183,638 
1,326,25.l--

124,4?5,3 16 

Perce nt of 
paym ent 

0.22 
0.90 

32.68 
49 .99 

5.88 
5.20 
3.11 
0.95 
1.07 

100 .00 

Table 9 . Actu al 1959 and hypothe tical quota marketing s, pri ces and 
val ue of marketings . 

Marketings 
(hun.irecls 

of pounds) 

Actual 1959 ..... ....... 197,500,50 0a 
Quota 1959 . 173,750,448 

Price per 
hundredweight 

(dollars) 

14.07 
18.30 

V a lut:! of 
m arketings 

(dollars) 

2,778,832,035 
3,1 79 ,633,198 

"Taken from U . S . Department of Ag riculture (36, p. 34). 

dredweight - a reduction of 12.03 percent {refer to table 
9 ). 

An estimate of the elasticity of demand for hogs at 
the fa rm level, -0.4 (24,, 29, p. 19 ), is used to estimate 
the effect on hog pri ces that a 12.03-percent reel uction in 
the quantity of marketings would have had during 1959. 
The figures in tabl e 9 can be used to compare the actual 
value of the hog marketings during 1959 with the mar­
ketings called for under the restrictive quota. 

The value of the smaller quota marketings is 11.4 per­
cent grea ter than th e actual value of hog marketings dur­
ing 1959. 

Effects of M arketing Quotas on Production Efficiency 

A program that wo uld not penalize prod ucers for 
marketin g in excess of q uotas probably would have little 
negati ve or positive effect on production efficiency. Some 
positi ve effect could be realized if the program provided 
a better basis for production planning than the open 
market. However, the program co uld not be expected 
to remove a grea t deal of price uncertainty from hog 
production, since with the annual payment procedure, 
producers would not know the size of the direct payment 
per hundredweight until the end of the yea r. 

A system of quotas could retard resource mobility in 
hog production. Small , ineffi cient producers might be in­
duced to remain in hog production as long as direct pay­
ments would be made for their quota allotments. A system 
of quotas, however, would not be as likely to encourage 
smaller enterprises as would a 100- or 200-hog limit. 

ESTIMATED EFFECTS OF PAYMENTS 
RESTRICTED TO LIGHTWEIGHT HOGS 

Direct payments on hogs could be restricted to light­
weight barrows and gilts, say from 180 to 200 pounds. If 
these direct payments on lightweight hogs induced mar­
ketings at lighter weights, the total tonnage going to mar­
ket would be reduced. This would increase hog prices and 
total returns as well, since the demand for hogs is in­
elastic. 

But a problem would arise. The price differentials 
between light and heavy hogs would change as the per­
centage of light hogs in the run increased. This would off­
set part or all of the direct payment. 

Under free-market conditions, the difference between 
the prices of different weights of hogs results from the 
relative supply and demand for hogs in the various 
weight groups. Making direct payments on 180-200 pound 
barrows and gilts would induce producers to market more 
of their hogs below 200 pounds. Then the price differen­
tials between the different weight groups would change. 

The prices of the li ghter hogs would decline relative to 
the prices of heavier hogs. This would offset part of the 
direct payment on the lighter hogs. It also would reduce 
the inducement to market hogs at lighter weights. 
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Effects on 180-200 Pound Hogs 

If the direct payments on 180-200 pound barrows and 
gilts were large enough to induce farmers to market all 
of their barrows and gilts at or below 180-200 pounds, 
that would reduce the average weight of barrows and 
gilts from the 226 pounds that they averaged a t eight 
markets combined, 1954-60, to about 190 pounds. This 
would reduce the total tonnage of barrows and gilts by 
about 15 percent. 

This reduction of total tonnage of pork probably would 
occur only in the short run. If this type of program con­
tinued over an extended period of time, farmers could ad­
just their production plans and send more hogs to market 
thus offsetting the drop in total tonnage achieved by 
li ghter weight marketings. 

But the payment would have to be quite large to bring 
abou t thi s 15-percent reduction , for reasons given in the 
rest of this section. Figure 6 shows the relationship be­
tween two variables : (a) the ratio of the percentage of 
hogs marketed a t 200 pounds and under to the percentage 
of 240-270 pound hogs marketed and (b ) the price differ­
cntial between 180-200 and 240-270 pound hogs for the 
4-year period , 1956-59.7 This period covers one full hog 
cycle. 

Using the 4-year average for Chicago, we find that, 
as the relative percentage of lightweight hogs in the re­
ceipts incret1ses, the price differential between the lighter 
and heavier weight groups decreases and then becomes 
negative ( see fi g. 6) . During this period, an increase of 
one in the receipts ratio between light and heavy hogs 
is associated with about an 80-cent drop in the price dif­
ferential. 

If a direct-pa yment plan for 180-200 pound hogs 
increased the number of hogs coming to market at 180-
200 pounds, it would depress the relative price of 180-
200 pound hogs a t a rate of about 80 cen ts for an in­
crease of one in the ratio. This would wipe out some of 
the effecti veness of th e payments. 

Suppose, for example, that an increase of one in the 
ratio between light and heavy hogs resulted from a direct 
payment of $1 per 100 pounds on lightweight hogs. In 
this case, 80 cents of the $1 would be offset by the change 
in th e market differential against it. 

The system, thus, wo uld be self-equilibrating. To the 
extent that a payment for marketing hogs at lighter 
weights was successful - inducing marketings of more 
hogs at lighter weights - the relative price of the light­
weight hogs would decrease and nullify part or perhaps 
all of the payment. Then the incenti ve to market hogs at 
lighter weights wo uld decrease to a point where a new 
equilibrium wo uld be reached. 

Effects of 4-year cyc le 

The 4-year average shows that,· as the percentage of 
lightweight hogs increases, the price differential between 
180-200 pound and 240-270 pound barrows and gilts 
declines or even becomes negative. It is possible th at 
this relationship varies, depending on the total supply 
of barrows and gilts on the market. That is, it may vary 
depending on the stage of the hog cycle. Since this type 

7 The data in f igs. 6 through 9 are ava il able in tabular form from 
the senior author. 
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of direct payment might be used only when supplies 
are large, it is desirable to determine whether the rela­
tionship in short supply periods is different from that 
in large suppl y periods. 

Table 10 shows the salable receipts of all hogs at the 
12 major public stockyards, salable receipts of a ll hogs 
a t Chicag·o, percent of barrows and gilts in the Chicago 
receipts and the salabl e receipts of barrows and gilts 
a t Chicago for each of the years 1956-59. The effect of 
vari ation in total receipts on the relationship between 
ra tios of percentage receip ts and price differentials is 
shown in the di agrams in fig. 7. They show the relation­
ship ~eparately by years, 1956 through 1959. 

Ta ble 10. Salable recei pts of all hogs and barrows and gilts for Chi­
cago and other markets, 1956-59 ." 

1956 1957 1958 1959 

Salable receipts of 
a ll h ogs fo r 12 
public s t ockyards 
( head) 18,336,257 16,112,434 15,651,617 18,448,905 

Salable receipts of 
a ll hogs for 
Ch icago (head) .. 2,416,102 

A pprox im ate per-
2,028,739 2,073,594 2,234 ,920 

ce nta.ge barrows 
a nd g il ts of a ll 
hogs at Chicago .. 83 83 86 86 

Sa lable receipts of 
barrows and g il ts 
at C hicago (head ) 
( row 2 t imes 
row 3) ············ ·· ···· 2,005,365 1,683,853 1,783,291 1,922,03 1 

• Basic da t a from U . S. Departm ent of Agricu lture (36) . 
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The regression is about $1 for 1956, 60 cents for 
1957, 80 cents fo r 1958 and $1.10 fo r 1959. These results 
are reached by visual inspection of a traight line fitted 
free-hand to the dots. It could easily be argued that the 
relationship is curvilinear instead of linear. 

Comparison of these relationships with the receipts 
at Ch icago for 1956-59 shows that the regression is high­
er ($1 and $1.10) in the years of higher total receipts 
(1956 and 1959) than in the years of lower receipts 
(60 cents and 80 cents in 1957 and 1958). This is what 
one wo uld logica lly expect, since, when receip ts are low, 
buyers are· forced to purchase "hogs in general," so to 
speak, with less regard for their weight than when sup­
p lies are heavier and when the buyers have an oppor­
tunity to discriminate more carefully. The buyers alone 
are not th e only ones responsible; consumers, and the 
rest of the marketing system, are also involved. 

Effects on 180-220 Pound Hogs 

On the average, only about 15 percent of the barrows 
and gilts marketed at Chicago weigh less than 200 po unds. 
About 40 percent weigh 220 pounds and under. The 
price di ffe renti als fo r 180-200 pound hogs are sensi­
tive to even a small increase in their percentage of total 
receip ts. What would happen if a broader - and perhaps 
less sensiti ve - weight range were included for direct 
payment , for instance 180-220 pounds? 

Figure 8 presents the same relationship and covers 
the ame period as fi g. 6. But a broader weight range, 
180-220 rather than 180-200, is included for lightweight 
hogs, so the receipts ra tio is between the percentage of 
hogs 220 pounds and under and the percentage of 24,0-
270 pound hogs in the receip ts. 

With the broader range for lightweight hogs , an m -
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crease of one in the recei pts ratio is associated with only 
about a 30-cent decline in the price differential between 
the light and heavy hogs. 

Thus, direct ptyments on 180-220 pound hogs wo uld 
not disturb market receipts and price relationships as 
much as payments on 180-200 pound hogs. There also 
would be, of course, less reduction in total weight of the 
hog slaughter. P ayments on 180-220 pound hogs, could, 
at a maximum, reduce th e total weight of hog slaughter 
about 6 percent in the shor t run - reducing the over­
all average weight of barrow and gilts from about 225 
pounds to nearer 210. 

Again this is a 4-year average approach. Inspection 
of years individuall y shows much the same result as in­
clicated for hogs under 200 pounds (see fi g. 9). The re­
gressions by years are about 40 cents in 1956, 15 cents 
in 1957, 30 cents in 1958 and 50 cents in 1959. This again 
shows the larger value of the regression coefficient for the 
two years of larger receipts. 

Determination of Most Profitable Marketing Weight 

Farmers have been urged to market their hogs below 
230 po unds, but many fa rmers feed them to weights 
beyond 230 pounds. Why? Do they make more money? 
If so, then why are fa rmers urged to market below 230 
pounds? Is this not asking the individual to sacrifice 
profits so that the grou p may benefit ? Or would the de­
cl ine in total tonnage of pork raise hog pri ces enough 
to more than compensa te the individual for losses of 
income that would have been received from sell ing at 
heavier weights? 

USDA research 

Atkinson and Klein ( 1 ) recorded some wo rk done in 
12 experiments in fi ve Corn Belt states. They state that 
" the feed-and-gain da ta from the 12 experiments showed 
that, as the weight of a hog increases, larger q uantities 
of feed are consumed per unit of gain , but less than is 
generally recognized" (1, p . 22). 

Daily gain increases ra ther rapidl y from date of 
weaning to the point at which a weight of more than 
100 pounds is reached ; then the increase is a little more 
gradual, reaching a maximum of 1.71 pounds per day 
in the 200-210 pound weight range; but the daily gain 
is only 10 percent less at both 160 pounds and 300 p ounds 
(see fi g. 10) (l , p. 3) _ 

Atkinson and Klein used feed units to measure feed 
consumed at different weights. They defined "feed units" 
as a unit eq ual to 1 pound of corn in feeding value (1, 
p. 8) . 

When this criterion was used, they fo und that 10 per­
cent more feed is consumed per 100 pounds weight gain 
for the 225-275 po und hogs than fo r hogs up to 225 
pounds. Hogs marketed at the 200-pound level consume½ 
of 1 percent less feed units per 100 pounds of liveweight 
than do hogs marketed a t 225 pounds. Atkinson and 
Klein (1, pp. 8-9) state that hogs marketed at 250 pounds 
req uire 1 percent more feed units, that hogs a t 275 pounds 
require 2 percent more feed units and that hogs at 300 
pounds req uire 3 percent more feed uni ts per ] 00 pounds 
of liveweight th an do the 225-pound hogs (refer to table 
11). 



1956 I 9 ~ 7 
14 0 14 0 

1.20 I. ZC 

, 00 • JA 1.00 • 
. eo 8 0 o D . • JN 

0 . • MY ~ ., o 
• D 

0 ., o 
' r--

0 • F "' • JA ., 
.4 0 • N ' 

"' • J N 
0 .4 0 

• N .. 
"' • MY • JL "' • F • AP 
::, 

.20 • AP • M R • JL z "' .20 

i • MR ::, 

• 0 z 
• 0 .., , :I uO 0 

• AU .., 
- "' 0:"' • s u • -0 
Q.' er"' 

0 -.2 0 Q."' - .2 0 
~ ~ • AU 

- .4 0 ~ - .40 
• s 

-.8 0 -.8 0 

-. 8 0 · . I 0 L-.....l _ _.,_ ....__....__.._....1,_....__...__..____._...._ _ _.__..____._...._ _ _.___, 
0 .50 1.00 1. 50 2 .00 2 .e o 3 .00 3 .~o 4 .00 4 . ~o !t 00 0 .,o 1.0 0 1.50 2 .00 2 .50 3.00 3.50 4 .00 4.5 0 5 .00 5 .5 0 6 .00 6 .5 0 7.00 1. ,0 8 .00 8 ,5 0 

RATI O 
% OF BARROWS Bi GILTS 220" 8 UNDER 
% OF BARROWS B, GILTS 2 4 0-270 

1958 

1. 4 0 

1.20 
• D 

1.00 

. .e o • JA M Y 0 

~ • • N • JN 
_, I . 6 0 • AP «o 
;:: .. 

F z N 
.4 0 • .., 

er"' .., ::, 
• 0 • MR ... ~ .2 0 

'= "' • JL 
0 

I 
-.J O u., . s 

°'"' Q. ' 0 -. 20 
o AU a, 

-. 4 0 

- .6 0 

-. 80 
. 5 0 I 00 1.50 2 . 00 2 .50 3.0 0 3.50 4 . 00 4 . ~0 

a 

1. 4 0 

1.20 

1.00 

. 8 0 • 0 
r--

"' . 8 0 
I 

0 ., 
. 4 0 

"' 
"' ::, .,o z 
'i .., , 

~~ 0 

er"' 
Q. 

' 0 - .20 

~ 

- .4 0 

-. 60 

RAT IO 

19~9 

• D 
• JA 

• MY 
• J N 

• F 
•• N AP 

• MR 

% OF BARROWS Ii GILTS 2 20• Ii UNDER 

1. OF BARROWS Ii GILTS 240 - 270 " 

• JL 

• 0 

• AU 
• s 

RATIO 
% OF BARR OWS GILTS 2 20• Bi UNDER 

2 4 0- 21 0 • 
RATIO 

. 50 I 0 0 1.50 2 00 2 .50 3 00 3. 5 0 4 .0 0 

% OF BARR OWS Ii GILTS 220· Ii UNDER 

% OF BARR OWS Bi GILTS 2 4 0-2 7 0 • % OF BA RROWS a GILTS 

Fig. 9 . Relationship of the ratio of percentage of hogs 220 pounds and under a nd perce ntage of hogs 240-270 pounds to th e price differential 
betw een 180-220 and 240-270 pound hogs, at Ch icag o, separately by y ears, 1956-59. 

Estimates of most profitable marketing weig hts for 
1955 through 1958 using average yearly prices 

In determining the most profitable marketing weight, 
comparisons are made between the cost of keepin g the 
hog for a given period and its increase in value during 
the period . Specifically, thi s is return over variable 
costs, b ut, for the p urpose of brevity, it will be referred 

Ta ble 11. Feed consumption for specified gai ns in liveweight per l 00 
pounds gai n.a 

Concentra.tes consum ed p er 100 p ounds gain 
Ch a nge in w e ight of 
butcher hog (pounds ) 

200-225. 
225-250 
250-275 .. 
275 -300 .. 
200 -250 .............. . 
225-275 ........... . 
250 -300 ............ ..................... . 
200 -300 ................................ . . 

F eed un it s P ound s 

489 448 
506 470 
528 496 
552 523 
497 459 
517 483 
540 509 
519 484 

anata from Atk inson and Klein (1 , p. 8 ) . 

Index numbe rs 
(225-pound hog = 100 ) 

F eed uni ts P ounds 

104.2 109 .0 
108.0 114.3 
112.6 120 .6 
117.8 127.3 
106.1 111.7 
110.3 117.4 
115.2 123 .9 
110 .6 117.8 

,- ,--
to simply as "profit" in the fo llowing sections. The weight 

., gains and amo unt of feed needed for those gains are t aken 
from Atkinson and Klein's figures on feed consumption 
and weight gains (refer to table 12) . These figures are 
adjusted to the United States Department of Agriculture 
weight classifications. To determine costs of feeding, a 
ra tion is formulated which includes corn, meat scraps 
and soybean meal in proportions that make up a 10-per­
cent protein feed. The 1955-58 average yearl y feed prices 
(31) are used to determine the costs of feeding. From 
this, marginal costs are determined. Marginal revenues 
are determined by the use of average yearly hog prices 
(35, 36) for 1955-58 on the Chicago market; these are 
multipled by each of the weight groups. The difference 
between the values of the various weight groups constitutes 
the marginal returns. 

Using average yearly prices for hogs and feeds, the 
optimal (most profitable) marketing weight in 1955 
was about 240 pounds, since marginal cost exceeds 
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Table 12 . Rel ationship of feed consumed by hogs after weaning to 
livewe ight, measured both in feed un its and in pounds of 
f eed .a 

Li vewe ig ht Feed co i.sum ed after w eaning 

F eed uni ts Pounds 

Rate of ga in in livewcig h t 
per a ddi t ional 100 pounds 

o f feed in pounds 

35 
50 .. 
75 . 

100 .. . 
125 .. . 
150 
175 
200 .. 
225 
250 .. 
275 ... 
300 

0 
64. 7 

172.8 
281.8 
392. 1 
504.5 
6 19.5 
737.7 
859 .8 
986.3 

1,118 .3 
1,256.3 

0 
50 .7 

137 .5 
227. 8 
321.7 
419.6 
521.7 
628.5 
740 .6 
858. l 
982.0 

1.112.8 

•Data from Atkinson and Klein (l, p. 25) . 

29.3 
28 .2 
27 .2 
26 .1 
25.0 
23 .9 
22 .9 
21. 
20 .7 
19.6 
18 .6 

marginal reven ue at the 270-pound level. This 1s shown 
in fig. 11. 

In 1956, the optimal marketing weight was about 
270 pounds, beca use, at 300 pounds, marginal cost 
exceeded marginal revenue. In the years 1957 and 1958, 
the optimal marketing weight was beyond the 300-pound 
level. 

The marginal revenue in all five weight groups was 
relatively low in 1955 and 1956, but it was relatively 
high in 1957 and increased even more in 1958. Marginal 
cost declined from 1955 through 1958; this can be ex­
plained by lower feed prices. For example, soybean meal 
decreased from $4.33 per 100 pounds in 1955 to $4.14 
per 100 pounds in 1958 (refer to table 13) (34) . So it 
is apparent that both effects were working in the same 
direction - marginal costs decreased, and marginal 
returns increased. This was true from year to year with 
the exception of 1958 when prices of feed grains increased 
again. 

In the above analysis, average yearl y prices are used 
to determine optimal marketing weights. We will look at 
seasonal price variation to see what effect it has. Atkinson 
and Klein observed that, during 1930-41, the seasonal 
price pattern was quite stab le except during periods of 
pri ce control or when a sharp change occurred. This does 
not mea n th at price movements in any year will follow 
the seasonal pattern , but, over periods of 5, 10 or 20 
years, the seasonal changes are very similar (1, p. 10) . 
However, it was found in this study th at, during the 
peri od 1947-59, the seasonal price pattern did change. 
Price patterns for years 1930-41 are shown in table 14. 
Price patterns for years 1947-59 are shown in table 15, 
which is based on R. J. Foote's and Karl A. Fox's I 20) 
article and on a bulletin by Breimeyer and Kause (5). 

for the period , 1947-59, hi ghest prices occurred dur-

Table 13. Feed prices by years (in dollars).' 

Ave rage yearly pr ices 
1955 1956 1957 1958 

Corn No. 3 yellowb (bus he ls) 1.35 
Soybean m ea l (hundredweig ht ) .... 4.33 
M eat scraps (hun dredweig h t\.. ... 5.03 

•Data from (31) . 

1.29 
4.01 
4. 73 

1.12 
3.80 
4.71 

1.07 
4.14 
5.80 

bU. S. average p ri ce received by farmers on 15th of month. 

Table 14 . Index numbe rs o f seasonal variation in prices for 200-220 
pound good and choice barrows and g ilts in Chicago for 
yea rs 1930-4 1." 

M o nth Index numbe r Mont h Index num be r 

J a n. 93 .2 J u ly 109.0 
Feb. 97.4 Aug .:··· 112.2 
Mar. .... 100.0 Sept . 112.9 
Apr il 97. 1 Oct. I 00.7 
May 96 .8 Nov. 92.0 
June ..... 100 .3 Dec . 88.4 

nOata from Atkinson and K le in (1, p. 10) . 



Table 15. Index numbers of seasonal va ri ation in prices for 180-200 pound, 200-220 pound, 220-240 pound, 240-270 pou nd good and choice 
(or U.S. No . 1, 2 and 3) barrows and g ilts at Chicago, 1947-59 average. 

Mo n t h 

J an . 
Feb. 
March 
April . 
May 
,Jun e -·········-······· 

Index numbersa 

180-200 200 -220 
96.5 95.6 
96.6 96.5 
96.9 97.2 
97.4 97 .6 

103.3 103.2 
107.9 107.7 

220-240 
94 .8 
96 .0 
97 .3 
97.6 

102.9 
107 .4 

aPercentage of each weight group's moving aver age. 

240 -270 
93.6 
95.4 
97.5 
97 .7 

102.4 
106.5 

ing June, Ju ly and August when marketings were light, 
while for the period, 1930-41, highest prices were at­
tained during July, August and September. The price 
breaks in October when spring pigs are marketed, and for 
the period, 1947-49, it normally reached the low point 
for the year in November. During the period, 1930-41, 
the low point was reached in December and occasionally 
in January. When the 1947-59 data are used, prices rise 
gradually through July, with no peak or low point re­
alized in late winter and early spring. Previously a late 
winter peak and an early spring low point were re­
alized." Atkinson and Klein (l , p. 10) indicate that dur­
ing 1930-41, a peak was reached in March and a low 
point was realized in April and May. On the average, hogs 
marketed in July, August and September, brought a price 
20 percent per hundredweight higher than the price for 
hogs sold in November, December and January. This 
was true for both periods, 1930-4,l and 194,7-59. 

Atkinson and Klein ( l , p. 11 ) state that "normally 
hogs marketed within the marketing range, 200-24,0 
pounds, sell for higher prices than heavier or lighter 
weights." Atkinson and Klein show that price discounts 
for heavier hogs vary considerably from month to month . 
This also holds true for the period , 1947-59 (refer to 
table 15) . Part of thi s results because price changes come 
first for th e lightest hogs. The changes are delayed for 
heavy hogs. "Prices of lightweight barrows and gilts, 
in a normal year, nearly hit their peaks by July, and, by 
early fall, are declining fa st. Prices of heavy barrows 
hold high longer and usually do not break sharply until 
October" (5, p. 13) . The reason for the delayed price 
movements for heavier hogs is that more time is required 

8 Breimeyer and Rause (5, p. 13) indicated t hat the prices for years 
1947-53 rose to a second ary peak about late w inter and then declined 
briefly before substantial increases in the price of hogs occurred . 

Month I nd ex number sa 

180 200 200-220 220-240 240-270 
Jul y 110.2 110.4 110 .3 109.6 
Aug. 107 .5 108.7 109.5 110.4 
Sept. 102.3 103.4 104.6 106.3 
Oct. 95.8 96.0 96.7 98.1 
N ov. 90.7 90 .1 90.1 90.5 
Dec. 93. 1 92.2 91.4 90.3 

for feeding them, thus ca using marketings and price 
chan ges to appear later. 

Esti mates of most profitab le ma rketing weigh ts for 
1957 and 1958 using average month ly prices 

To more fu ll y take into account seasonal price vari­
ations, marginal returns and marginal costs are com­
puted by months for 1957 and 1958. On the basis of the 
data in tab le 16, it was profitable to carry hogs up 
to and above the 300-pound level for each of the months 
in 1957. In 1958, it was again profitable to carry hogs up 
to and beyond the 300-pound level for each month ex­
cept December. In December, marginal cost exceeded 
marginal revenue at the 240-270 pound weight group; 
therefore, the optimal marketing weight was 240 pounds. 
The data show that marginal revenue fluctuates con­
siderably more by months than does marginal cost. The 
reason for this is that the prices of feed do not fluctuate 
as much during the year as do hog prices. 

As for variation of marginal revenue between months 
in 1957, the 180-200 pound weight group shows a margi­
nal revenue of $7.74 in August and $5.24 in January. 
This is a difference of $2.50. In the 200-220 pound clas­
sification , marginal revenue ranges from $5. 76 in August 
to $3.72 in January, a differential of $2.04. In the 220-
240 pound classification , margina l revenue ranges from a 
high in August of $4.60 to a low in November of $3.31, 
a differential of $1.29. In the 240-270 pound classifica­
tion , the high marginal revenue is $6.33 in August, the 
low is $4.09 in December and May. The greatest dif­
ferential in marginal cost is at the 270-300 pound weight 
group which shows a difference of 50 cents from January 
through December. The results in 1958 are similar , as 
shown in table 16. 

If margina l revenues and marginal costs were com-

Table 16. Ma rginal returns and marginal costs for variou s hog w eight-g roups by months for years 1957 and 1958 (i n dollars). 

Month 
and 180-200 lbs. 200 -220 lbs. 220-240 lbs . 240-270 lbs . 270 -300 lbs. 
yea1· MR MC MR M C MR MC MR M C MR MC 

1957 
Jan. 5.24 2.19 3.72 2.27 3.~2 2.37 4.34 3.74 4.27 4.00 
F eb. 5.43 2.11 4.08 2. 19 3.40 2.29 4.26 3.61 4.41 3.8 6 
March 5.61 2. 12 4.20 2.20 3.47 2 .29 4.55 3.62 4.41 3 .87 
April 5.89 2 .13 4.31 2.21 3.57 2 .31 4.57 3.64 4 .52 3.89 
May 5.99 2.18 4.19 2.26 3.35 2.36 4.09 3.72 4.21 3.98 
J une 6.15 2. 16 4.70 2.24 3.53 2.34 4.32 3.69 4. 21 3.94 
Ju ly 6.76 2.18 5.20 2.27 4.21 2.36 5.46 3.73 4.69 3.99 
Aug. 7.74 2.15 5.76 2.24 4.60 2.33 6.33 3.68 5.37 3.94 
Sept. 7.22 2.08 5.00 2. 17 4.28 2.26 6.04 3.57 3 .82 
Oct. 5.19 1.99 4.1 3 2.07 3.50 2.16 4.99 3.40 3.64 
Nov. 5.43 1.93 3.77 2.01 3.31 2. 10 4.34 3.31 5.06 3.54 
Dec. 5.71 1.92 4.13 1.99 3.35 2 .08 4.09 3.28 3.56 3.50 
1958 
Jan . 5.87 1.86 4.22 1.93 3.4 1 2.02 4.22 3.18 3 . 77 3 .40 
Feb. 6.21 1.89 4.73 1.96 3.87 2 .05 5.05 3.23 4 .75 3.46 
March 6.75 1.96 5.05 2.04 4.2 8 2.13 5.65 3.36 5 .32 3.59 
April 6.93 2.16 4.86 2 .25 3.86 2.34 4.96 3.70 4 .81 3.96 
May 6.77 2.20 4.79 2.28 4. 18 2.38 5.32 3.76 4.77 4 .02 
June 6.72 2.24 5.22 2.33 4.35 2 .43 5.4 1 3.84 5 .10 4.11 
Jul y 6.93 2.25 5.44 2.34 4.66 2.44 6.32 3.85 5.47 4 .13 
Aug . 6.71 2.27 5.07 2.37 4.4 8 2.47 6.51 3.90 5.68 4.17 
Sept. ···· ··· 6.09 2 .15 4.76 2 .24 4.22 2.34 5.92 3.69 5.50 3.95 
Oct. ······· 5.37 1.98 4.10 2 .06 3.72 2.15 5.22 3.39 5.14 3.63 
Nov. 5.07 1.92 3.57 2 .00 3.18 2.08 4.40 3.29 4.43 3.52 
Dec . 2 .00 3.50 2.08 3.08 2. 17 3.21 3.43 3.53 3.67 
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puted for each month in 1955 and 1956, the data prob­
ab ly would show that it would be unprofitab le lo go be­
yond 270 pounds and, in some months, even unprofit­
able to go beyond 240 pounds. It appears th at there is a 
positive correlation between high hog prices and increased 
optimal marketing weights. Marginal costs have been 
steadily declining since 1955, and this had some effect. 
The effect of th e decreasing marginal cost, however, was 
less than the effect of the increasing marginal revenue in 
this case. 

The fo llowing conclusions by Atkinson and Klein 
(1, p. 12 ) also apply to some of the result in table 15 
obtained from this direct-payment study: The farmer 
must take his choice between marketing a 200-pound hog 
at a specific time or marketing the hog at 250 pounds 
a month later. He must consider price disco unts and sea­
sonal movements to determine the advantage of either 
weight in terms of profit. For the 13-year peri od, 1947-59, 
early spring pigs farrowed in February and March 
could be marketed more favorably at 200 pounds than at 
260 pounds and above. Pigs farrowed in April, the peak 
spring farrowing month, have little or no discounts for 
heavier weights, whereas the May and June pigs actually 
bring higher prices at weights of 240 and 270 pounds than 
at 200 pounds. 

For the period, 1930-41, Jul y may be considered a 
transitional month . Pigs farrowed earlier could be kept 
to heavier weights and could be sold at higher prices, but 
the pigs farrowed in Jul y, although th ey bring about the 
same price at 240 pounds as at 200 pounds, are dis­
counted at heavier weights. For the period 1947-59, pigs 
farrowed later in July could be profitably carried to 
heavier weights (refer to table 15 ) . For pigs farrowed 
in September, the peak fa ll farrowing month , the hogs 
carried beyond 24,0 pounds brought a higher price than 
those at 200 pounds. The September pigs, during the 
period 1947-59, co uld be carried profitably to heavier 
weights. "There is a premium on heavy marketing weights 
for October pigs which sell at higher prices each month 
up to 300 pounds; whereas, November pigs bring 
slightly higher prices at 250 pound s than at heavier 
weights" (1, pp. 12-14). For the period 1947-59, the No­
vember pigs farro wed earli er in the month could be 
carried profitably to 240 pounds, but for pigs farrowed 
later in the month , the 270-pound hogs had the profit­
ability advantage over the 240-pound hogs. 

"There is a discount on heavier weights of pigs far­
rowed in December, and, in the months following, this 
discount grows larger" ( 1, p . 14) . Therefore, timeliness 
of farrowing is quite important in determining the profit­
ab le weight at which to market hogs. 

The optimum marketing weights calculated for prior 
years in this and later sections are those at which any 
individual average producer could have maximized re­
turns. If all prodwcers had marketed at these op timum 
weights, then the pri ce-supply relationship would have 
changed and , with it, the op timum marketing weights. 

Estimated Cost of Direct Payments 
for Lightweight Hogs 

What wo uld a program cost to induce farmers to sell 
their hogs at lighter weights? This cost would depend, 
first, on the size of the payment necessary to induce 
farmers to market their hogs at lighter weights. This 
payment would have to be at least as large as the profits9 

that farm ers would forego by selling their hogs at lighter 
weights ; so the first step is to estimate what those profits 
are. Profit is equal to total revenue minus total cost, so 
it is necessary to determine both total revenue and tota l 
cost. 

Estimates of profi ts based o n week ly price 
data w ith one farro w ing date 

Since there is a considerable amount of variation in 
hog prices from year to year and even from week to week, 
marginal returns for hogs 180 to 300 pound , using a 
10-pound interval, are computed for a 10-year period, 
1949 through 1958 (refer to table 17 ) . Weekly Chicago 
market prices (32) of U.S. Number l , 2 and 3 grade 
barrows and gilts are used to compute the total returns 
on hogs. April 15 is chosen as the farrowing date. On 
the basis of Atkinson and Klein's (l ) work and also 
Beneke's ( 4) suggestion, a gain of 1.25 pounds per day 
is used for all weights from 180 to 300 pounds. It is 
possible then to determine at what time period hogs 
reach different weights. The hogs farrowed April 15 are 
as urned to weigh 180 pounds on ov. l , 20'.) pounds on 

ov. 15, etc. Actua l hog and feed prices are used for these 
specific time periods. 

A risk factor (i.e., the risk of losses beyond 200 
pounds) also is included in the computation of marginal 
revenues. According to Speer (30) the risk could be about 
½ of 1 percent for the weights that are considered. This 
was found to be insignifi cant; that i , it did not affect the 
results. · 

Results how that there is considerable variation in 
marginal returns from year to year ; in several cases 
there actually are negative marginal returns. For ex­
ample, for the weight group of 250-260 pounds, during 

9As in the preced ing section w here yearly and monthly prices are 
used, th is payment is the return over variable costs, but to be concise, it 
is referred to as "profit." 

Table 17. M arginal revenues using w eekly Chicago market prices and a l 0-pound interva l fo r years 1949-58 w ith the farrowing date on April 
15 (in dollars).• 

Date : 11/ 1 11/ 7 11 / 15 11/ 23 12/ 1 12/ 9 12/ 17 12 / 25 1 / 3 1/ 11 1/ 19 1/ 27 
11 / 7 11 / 15 11/ 23 12/ 1 12/ 9 12/ 17 12/ 25 1/ 3 1/ 11 1/ 19 1/ 27 2/ 5 

Year 
Weig h t 180- 190- 200- 210 - 220 - 230 - 240- 250- 260- 270 - 280- 290-

190 200 210 220 230 240 250 260 270 280 290 300 
1949 .. ·-· ·-··-··-··-----·-·· ···---- 0.74 0.55 1.64 0.83 1.17 0.45 1.95 1.29 - 0. 14 2.37 3.58 3.62 
1950 .. 1.08 0.81 1.56 1.79 2.14 4.63 4.41 2.40 0. 80 2.29 2.79 6.33 
1951 -----------------·-·· ··-· 0.78 0 .90 2.50 1.24 1.07 0.62 2 .49 1.28 - 0 .25 1.57 1.90 1.58 
1952 .... 2.33 0.79 0.90 1.29 1.39 1.13 4. 85 1.53 1.65 3.34 1.80 2 .26 
1953 .................. 2.07 2.80 5.21 4.65 2.86 2.76 4.3 8 1.51 4.14 3.32 4.13 1.81 
1954 ........... ...... 2.71 1.56 0.93 0.59 1.44 - 1.65 2.59 0.54 0.26 1.80 1.47 0.95 
1955 .... 0 .49 - 0.33 - 0.03 - 0.05 0.52 - 1.42 2.88 0.58 0.0 8 1.44 5.97 1.23 
1956 .... 2.01 0.83 2 .96 2. 17 5.11 0 .62 2.72 1.44 0.89 4.53 1.84 - 0 .05 
1957 ... .. ... ················--··· - 1. 03 2 .88 1.88 3.24 3.63 1.19 3.81 - 1.23 1.35 4.63 0.74 2 .64 
1958 ---- ·--·---···- ·····-·······--·--- 2.26 2.11 1.46 0.61 2.23 - 0. 13 2.50 - 1.47 1.03 

•Adjusted for a r isk factor of ½ of 1 percen t. 
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Table 18. Marginal costs usi ng monthly U. S, prices of feed and a 10-pound interval for years 1949-58 with th e farrowing date on April 15 
(in dollars) ." 

Date: 11 / 1 11 / 7 11/ 15 11/ 23 
11 / 7 11/ 15 11 / 23 12/ 1 

Year 
Wei g ht : 180- 190- 200- 210 -

190 200 210 220 
1949 1.44 1.44 1.51 1.58 
1950 ..... 1.42 1.42 1.49 1.54 
1951 1.56 1.56 l.64 1.68 
1952 1.37 1.37 1.43 1.49 
1953 1.31 1.31 1.38 1.41 
1954 ... . 1.21 1.22 1.27 1.32 
1955 0 .97 0.98 1.03 1.06 
1956 ···-··· -- --- --- ········ -· ····· l.04 1.05 1. 10 1.10 
1957 .... . 1.00 1.02 1.07 1.06 
195 8 1.01 1.01 1.06 1.11 

aMarginal cos t s in clude feed costs and interest on investment. 

the period Dec. 25, 1958, to Jan. 3, 1959, the margina l 
return is - $L 47 (refer to table 17 ) . 

Monthly prices are used to compute marginal costs 
(31, 34). For purposes of this study, fi xed costs such as 
depreciation and interest on equipment and shelter need 
not be considered. These costs have already been in­
curred and , thus, would not determine at what weights 
the hogs should be marketed. At the suggestion of 
Beneke ( 4 ) , interest on investment is included in marginal 
cost. An interest rate of 5 percent per annum is used. The 
interest on investment (to be added to marginal cost ) 
for 1949-58, using an April 15 farrowin g date, ranges 
from $0.03 for the lightweight hogs to $0.07 for the 
heavy. Marginal costs, including interest on investment, 
for 1949-58, using an April 15 farrowing date, are 
shown in table 18. 

The marginal costs are computed on a monthly basis 
since the variations in feed prices are negligible from 
week to week. The data in fi g. 12 show that there is little 
varation in marginal cos ts from time to time; the line 
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Fig . 12. Marginal rev enues and marg inal costs using a farrowing date 
of April 15 and a 10-pound interval, 1954 data . 

12/ 1 
12/ 9 

220 -
230 
1.60 
1.56 
1.70 
1.5 1 
1.43 
1.34 
1.07 
1.12 
1.07 
1.12 

12/ 9 12/ 17 12 / 25 1/3 1/ 11 1/ 19 1/27 
12/ 17 12/ 25 1/3 1/ 11 1/ 19 1/ 27 2/ 5 

230- 240- 2~0- 260 - 270- 280- 290-
240 250 260 270 280 290 300 
1.66 1.67 1.70 1.79 1.80 1.88 1.90 
1.62 1.63 1.63 1.72 1.72 1.80 1.76 
1.76 1.77 1.75 1.85 1.86 1.94 1.90 
1.57 1.58 1.57 1.64 1. 66 1.74 1.73 
1.49 1.50 1.50 1.58 1.59 1.67 1.67 
1.38 1.39 1.39 1.45 1.46 1.57 1.55 
1.11 1.12 1.14 1. 19 1.21 1.27 1.28 
1. 17 1.18 1.29 1.34 1.37 1.42 1.38 
1.10 1.11 1.12 1.16 1.18 1.23 1.25 
1.17 1.19 1.18 1.23 1.26 1.30 1.31 

representing marginal costs appears to be either straight 
or gently sloped. 

The weekly data show several intersections of margi­
nal revenue and marginal cost. The reason is that the 
hog prices vary a great deal from week to week. For 
example, if one looks at fi g. 12 for 1954, when a 10-
pound interval is used, the April 15 farrowing date 
shows intersections between the weight groups of 190-
200 and 200-210, between 210-220 and 220-230, etc. 
There are six intersections altogether. Each intersection 
of the marginal revenue and margina l cost lines represents 
one optimal marketing weight. 

Profits (incen tive pa yments) are computed from 200 
pounds liveweight upward. Since there are usuallv sev­
eral profitable weights above 200 pounds at which farm­
ers could market their hogs, the marketing weight for 
which the farmer receives the greatest amount of profit 
is the one chosen for ca lcula tion of the incentive pay­
ments. The incentive payments must at least be equal to 
the profit made beyond 200 pounds to induce farmers 
to market their hogs at lighter weigh ts. Using the April 
15 farrowing date, the incentive payments that are needed 
are presented in table 19. The size of these payments 
varies from no payment for 1954 and 1955 to $19.55 per 
hog in 1953. 

Estimates of prof its based o n week ly 
pr ice da ta w ith 12 farrowing da tes 

Beneke ( 4) suggested that, to determine the total cost 
of the program with acceptable precision , it would be 
advisable to choose at least 12 farrowing elates. These 
are chosen to be on the 15th clay of each month of the 
year for a 4-year period, beginnin g at Jan . 15, 1955, and 
ending at Dec. 15, 1958. 

In determining profits and incentive payments, the 
hogs farrowed Jan. 15 are assumed to weigh about 180 
pounds each on Aug. 1 ; they are assumed to weigh about 
200 pounds each on Aug. 15 and 220 pounds each near 

Table 19. Ince ntive payments per hog computed on a w eekly basis 
with a 10-pound interval and an April 15 fa rrowing date, 
for y ears 1950-58 (in dollars).•·b 

Year 
1950 ... 
1951... .. 
1952 ....... .. . 
1953 
1954 
1955 ... ... . 
1956 
1957 ... .. 
1958 

... 12.67 
. .......... 0 .86 

. . 4.22 
..... .. 19.55 

0 
0 

. ......... ..... .... 11. 19 
····· ······ ······ ···· ···· ·· ··10.53 

. .. .... ...... .. .. .. .. .. 1.02 

11 Jncentive payments == :z marginal revenue - ~ marginal costs f rom 
200 pounds to the optimal marketing weight fo r which lhe fa rmer receives 
the greates t amount of profit. 

"Payments for marketing at 200 pounds or below. 
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the end of August. The total values of the hogs are com­
p uted from 200 pounds upward to 300 pounds, and 
marginal revenues are computed from these. Three dif­
ferent types of hog prices are used : (a) actual prices, 
(b ) a fixed price and ( c) moving-average prices. The mar­
ginal costs are computed on a month ly basis, and the 
optimal marketing weights are again determined. 10 

The incentive payments a re equal to the sum of the 
margina l revenues for each IO-pound interval minus 
the s um of the marginal costs for each IO-pound interval 
from 200 pounds up to the optimal marketing weight . 
Again , there are usually several profi table marketing 
weights above 200 pounds, and the weight for which 
the farmer receives the greatest amount of profit is the one 
chosen for calculation of the incentive payments. These 
are the payments which appear in figs. 13 through 15. 
The incentive payments for the hogs farro wed Jan. 15 
appear on Aug. 15, while the incentive payments for 
hogs farrowed Feb. 15 appear on Sept. 15, etc. The reason 
the payments appear this way is that the farmer receives 
his payment at the time the hogs reach 200 pounds 
rather than a t fa rrowing time. As a result, there are no 
incentive payments for the first 7 months of 1955 or the 
last 5 months of 1959. Figures 13 through 15 show the 
relative size of the incenti ve payments in different years. 

1 0The m a rg ina l cost s, to t a l values , m a rg in a l revenues a nd incen t ive 
pa ym en ts. us ing a ll t h ree types of hog prices. a re a vail able from t he 
senior a ut hor . 
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Fig. 13 . Incentive payments using actual prices with a 10-pound in­
terval ; payments for marketing at 200 pounds or below for years 
1955-59. 
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These payments also are used lo compute the total cost of 
the program to the government. 

When actual weekly Chicago prices (32) for U.S. 
Number 1, 2 and 3 grade barrows and gilts are used, the 
incentive payme~ ts per hog range from $0 to $15.84. 
However, the payments are not consistent; in other words, 
the payment in a particular month may be high one yea r 
and very low fo r the same month the next yea r. Th is is 
ill ustra ted in fi g. 13 where, for the month of May, the 
incentive payment in 1957 is $15.84, but, for the same 
month in 1956, it is only $2.27. The cyclic fluctuation 
may have caused the inconsistency of the size of incen­
tive payments from yea r to yea r. The seasonal flu ctua­
tion , too, has an effect on size of payments, but this may 
well be overshadowed b y the cyclic fluctuation . The 
general variation with actual prices is as fo llows : The 
size of payment is fairl y high in January, it rises in the 
fo llowing months and reaches its peak in March, April or 
May. Then it declines, reaching the low point usually in 
August or September. 

In addition to using actual prices, a fixed price also 
is used to determine incentive payments and cost of the 
program. This price is derived by averaging weighted 
average Chicago prices of U.S. Number 1, 2 and 3 grade 
ba rrows and gil ts (35, 36) over the 5-year period , 1955-
59. When the fi xed price of $16.18 per h undredweight 
is used, there are usually one or two optimal marketing 
weights, rather than three or four as is true when the 
actual prices a re used. The optimal (maximum profit ) 
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Fig . 14. Incentive payments using a fixed price of $16.18 per hun­
dredweight with a 10-pound interval ; payments for marketing at 200 
pounds or below for years 1955-59. 



marketing weight under these conditions is usually 280 
or 300 pounds, and the incentive payments range from 
$2.35 to $4.83. The payments are above $2.50 for most 
periods (see fig. 14). The variation in the size of in­
centive payments is relatively small when compared with 
the variation in the size of incentive payments when 
ei ther actual prices or moving-average prices are used. 

In 1957, the payment is $3.56 on Jan . 15; it declines 
to a low of $3.30 on May 15 and rises to its highest 
point of $4.83 on Nov. 15. The variation in the size of 
the incentive payments is caused by a movement in feed 
costs ( 31 ) . The other years, especially 1956 and 1958, 
had more variation in the size of incentive payments. 
For example, the 1956 payments vary from $4.83 on 
Jan . 15 to $2.35 on June 15, while the 1958 payments 
vary from $4.46 on Jan. 15 to $2.71 on May 15. Even 
though there is a similarity in the varia ti on in the size 
of the incentive payments, there is a difference in the 
time the payments reach their peaks. In 1955, the peak 
in the size of the incentive payments is attained on Oct. 
15 ; in 1956, it is reached on Jan. 15; in 1957, it is reached 
on Nov. 15; and in 1958, it is reached on Jan . 15. 

Table 20. Mov ing-average hog prices, 1955-59 (in dollars).• 

Dates 
180-200 200 -220 220 -240 240 -270 270 -300 

12/ 31-1/7 ... 16.98 16.92 16.65 15.93 15.41 
1 / 7-1 / 14 17.00 16.95 16.65 15.94 15.27 
1/ 14-1/ 22 ... 17.08 16.97 16.67 16.14 15.55 
1/ 22-1 / 29 .. . 17.38 17.33 17.14 16.47 15.86 
1/ 29-2/ 2 17 .23 17.30 17.15 16 .54 16.11 

2/ 2-2 / 9 .... 17.21 17 .26 17.10 16.51 16.20 
2/ 9-2/ 15 .. .. 16.86 16.99 16.85 16.35 16.03 
2/ 15-2/ 23 .......... 16.54 16.70 16.61 16.16 15.98 
2/ 23-3/ 2 16.14 16.36 16.29 15.92 15.83 
3/ 2-3/ 9 ... . 16.21 16.45 16.38 16.10 15.89 

3/ 9-3/ 16 16.39 16.61 16.57 16.27 16.05 
3/ 16-3/ 30 ... 16.89 17.12 17.09 16.82 16.66 
3/ 30-4/ 6 ... 17.48 17.70 17 .66 17.44 17.34 
4/ 6-4/ 13 ... 17.73 17.83 17.73 17.45 17.47 
4/ 13-4 / 20 17.69 17.97 17 .87 17.53 17 .51 

4/ 20-4 / 27 .... .. 17.66 17.89 17 .79 17.43 17 .31 
4/ 27-5/ 4 .... 17.49 17 .72 17 .59 17 .21 17.02 
5/ 4-5/ 11 17 .59 17.89 17.63 17.17 17.03 
5 / 11-5 / 18 17.93 18.11 17.91 17.52 17.29 
5/ 18-5/25 18.36 18.56 18.35 17.84 17.82 

5 / 25-6 / 1.. .. 18.94 19 .13 18.90 18. 34 18.30 
6/ 1-6/ 8 19.28 19.41 19.27 18. 78 18. 72 
6/ 8-6/ 15 19.21 19.40 19.18 18 .56 18.10 
6/ 15-6/ 22 19. 31 19.50 19.28 18.64 18 .74 
6/ 22-6/ 29 19.70 19.87 19.69 19.15 19.20 

6/ 29-7 / 6 ... 19.47 19.71 19.63 19.04 19.19 
7 / 6-7/ 13 19.22 19.67 19.55 20 .00 19.35 
7/ 13-7/ 20 19.04 19.56 19.30 19.84 19.31 
7/ 20-7 / 27 18.56 18.91 18.81 19.62 19.17 
7 / 27-8/ 3 18.41 18.80 18.78 19.74 19.28 

8/ 3-8/ 10 18.25 18.73 18 .80 19.68 19.25 
8/ 10-8/ 17 17.94 18.44 18.48 19.33 18 .96 
8/ 17-8/ 24 17.82 18.20 18.32 19.16 18.81 
8/ 24-8/ 31 17.81 18.16 18.26 19.02 18.72 
8/ 31-9/ 7 ... 17.51 17.87 17.99 18.80 18.59 

9/ 7-9/ 14 ....... 17 .15 17.56 17 .66 18.51 17.56 
9/ 14-9/ 21.. ... 16.55 17.31 17 .37 18.14 17 .63 
9 / 21-9 / 28 ...... 16.69 16.97 17.06 18 .13 17 .57 
9/ 28-10 / 5 .. 16.92 17.19 17 .22 18.01 17 .69 
10/ 5-10 / 12 16.47 16.72 16.77 17.55 17.20 

10/ 12-10/ 19 ... 16.20 16.38 16.39 17.16 17.02 
10/ 19-10/26 ... 15.90 16.13 16.13 16.75 16.53 
10 / 26-11 / 2 ........ 15.89 16.03 15.99 16.48 16.24 
11 / 2-11 / 9 15.61 15.69 15.63 16.06 15.68 
11 / 9-11 / 16 15.57 15.64 15.56 15.85 15.28 

11/16-11 / 23 .... ...... 15.62 15.65 15.50 15 .79 15.55 
11 / 23 -11 / 30 ... 15.28 15.28 15.09 15.28 15.02 
11 / 30-12 / 7 .... .... .. .. 15.46 15.52 15.27 15.35 14.99 
12/ 7-12/ 14 ............ 15.48 15.54 15.31 14.74 15.02 
12/ 14-12/ 21... .. ..... 15.74 15.74 15.47 14 .84 15.07 

12/ 21 -1 2/ 28 .... 16.03 16.01 15.70 15.04 15.41 
12/ 28-1 / 2. 15.11 15.12 14.83 14.07 14.49 

8 The movin g average prices a re derived by averag in g Chicago prices 
for U. S. No. 1, 2 and 3 barrow s and g ilts, by w eeks over the 5-year 
period, 1955-59. Dat a from U. S . Department of Ag ric ulture (32l. 

The moving-average prices are derived by averaging 
Chicago prices for U.S. Number l, 2 and 3 grade bar­
rows and gilts by weeks over the 5-year period, 1955-59 
(32). These prices am presented in table 20. The same 
5-year period is used to determine the moving-average 
prices by weeks as is used to determine the fixed price 
of $16.18. Therefore, it is possible to compare the size 
of the incentive payments and total costs of the program 
derived by use of the moving-average prices with those 
derived by use of the fixed price and actual prices. In 
addition, moving-average prices are used to reduce the 
effects of cyclic fluctuations and any other economic oc­
currences such as a war or a threat of war. 

With moving-average prices, instead of having many 
sharp fluctuations in hog prices which could cause unu­
sual profits in some periods, there is a smoothing-out 
effect; thus, profits maintain normality. Because the 
effects of cyclic fluctuation are reduced with moving­
average prices, the variation in the size of incentive pay­
ments also is red uced. The incentive payments using 
moving-average prices range from $0.95 to $9.32 (see 
fig. 15). 

There is more consistency in the size of the payments 
when moving-average prices are used. The general pat­
tern shows that the incen tive payments are fa irly high 
early in the year, about $6, then increase even more and 
reach a peak of about $9 on April 15 of each year. Fol­
lowing this, there is a general decline, reaching a low of 
about $1 on Sept. 15, and then an increase to Nov. 15 
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and another decline at the encl of the year. This var­
iation is ca used primaril y by easonal fluctuation in hog 
price,;. 

Estimates of total cost of the program 

The cos t of a direct-payment program restricted to 
lightweight hogs would depend mostly on two things : 
(a) the percentage of barrows and gilts desired to be 
marketed at 200 or 220 pounds and less and (b ) the 
precise effect that the in crease in lightweight hogs would 
have on the price differenti als between weight groups. 
With no past market situations involving a very large 
percentage of lightweight hog~, it is virtually impos­
sible to estimate accurately what would hap pen to the 
price differentials. 

We can, however, estimate the initial cost of the pro­
gram for commercial barrow and gilt slaughter, includ­
ing plants with and without federal inspection. The addi­
tional cost resulting from an increase in the amount of 
lighter hogs marketed after payments begin is not in­
cluded. We can only estimate the first cost, assuming di­
rect payments with no effect on the weight at which hogs 
are sold. 

To determine the costs of the program, weekly feder­
ally inspected hog-slaughter data (35, 36) are adjusted 
to derive week I y commerica l hog-slaughter estimates 
( commercial hog-slaughter data are not available by 
weeks) . To derive these estimates, it is necessary to adjust 
weekly federally inspected hog slaughter as follows : 

where CS1i = commercial slaughter for ith week of jth 
month , 

CSi = commercial slaughter for jth month, 
FISi = federally inspected slaughter for jth month, 

and 
FISii = federally inspected slaughter for ith week of 

jth month. 
These weekly commercial hog-slaughter estimates 

are adjusted clown by the percentage of sows marketed 
by weeks (32). This gives the weekly commercial bar­
row and gilt slaughter for the United States. Chicago 
market estimates indicate tha t about 15 percent of the 
barrows and gilts marketed there wei gh 200 pounds and 
under. This percentage is used to adjust the weekly com­
mercial barrow and gilt slaughter estimates to weekly 
commercial slaughter estimates for barrows and gilts 
weighing at or below 200 pounds. 

Under the ass umption that the farmers producing 100 
percent of the hogs would participate in the program, the 
weekly commercial slaughter estimates for barrows and 
gilts weighing at or below 200 pounds are multiplied 
by the various incentive payments to obtain a total cost 
fi gure. Costs also are estimated for an assumed partici­
pation of those farmers producing 70 percent of the hogs. 

In a preceding section , 12 farrowing dates were chosen; 
thus, there are 12 incentive payments. The incentive 
payment would be made at the time the hogs are mar­
keted. For example, when the pigs are farrowed on Jan. 
15, the farmers could receive payment on Aug. 15, be­
cause the hogs would weigh approximately 200 pounds at 
this time. It is ass umed that this incentive payment could 
be used throughout the entire month of August. In other 
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words, there is one incentive payment for all of the Janu­
ary farrowings, all of the February farrowin gs, etc. 
These payments are determined in an earlier section 
for each month of the year and for a 4-year period, be­
ginning with the first farrowing date, Jan. 15, 1955, and 
ending with the last farrowing date, Dec. 15, 1958. 

When a fixed price of $16.18 per hundredweight is 
used, the payments and the total costs to the government 
are moderate (see fig. 14 and table 21 ) . The cost of the 
program, assuming 100 percen t participation, is lowest in 
1958, with a tota l cost of $233,213,092. The 1957 fi gure 
is highest, with a cost of $251,560,776. 

Why are certain years high, while others are low? 
The incentive payments for 1955 averaged $4.62 per hog. 
This is the highest average figure for any year considered; 
thus, it partially explains why the year 1955 (includes 
only 5 months) had such a high total cost. The average in­
centive payment for 1956 is lowest, with a figure of $3.35 
per hog. 

Another question might be, why does the size of pay­
ments vary? Since the price of hogs is fixed at $16.18 per 
h undredweight, the variation in the size of payments must 
be clue to the variation in feed costs. In 1955, the aver­
age corn price was only $1.24 per bushel for the last 5 
months ; this is the lowest corn price for the period, ex­
cept for 1958. Meat scraps and soybean meal prices were 
comparatively high in 1955, but the fact that corn made 
up the major part of the ration explains why the incen­
tive payments are so high. In 1956, the soybean meal 
price was $4.01 per hundredweight, the meat scraps 
price was $4,.73 per 100 pounds and the corn price was 
$1.42 per bushel (31). Thi s represented the highest corn 
price, thus, lowering profits and also lowering the in­
centive payments. Soybean meal and meat scraps were 
comparatively low in price in 1956, but the incentive pay­
ments a re lowest because of the high average corn price. 
The higher incentive payment in 1957 can be explained 
by a decline in corn price from $1.42 per bushel in 1956 
to $1.27 per bushel in 1957. Moreover, there was a decline 
in the price of meat scraps from $4. 73 per 100 pounds 
in 1956 to $4.71 per 100 pounds in 1957 and a decline 
in the price of soybean mea l from $4.01 in 1956 to $3.80 
in 1957. The incentive payments in 1958 and 1959 are 
fairl y low:, but not as low as those in 1956 - a differ­
ence that can be explained by the fact that the average 
prices of mea t scraps were highest in 1958 and soybean 
meal prices also were comparatively high. Meat scraps 
increased mo t from $4.71 per 100 pounds in 1957 to 
$5.80 in 1958, while soybean meal moved from $3.80 
per 100 pounds in 1957 to $4.14, in 1958. The corn price 
was lowest this par ti cular year; however, the very high 

Table 21 . Total cost to the government of incentive-payment program 
using a fixed price of $16.18 per hundredweight, a 10-
pound interval, and 70- and 100-percent participation fo r 
years 1955-59 (i n dollars).• 

Year Total cost 

1955b ........... . 
1956 ··············· 
1957 ........ ... . 
1958 ........ .. . 
1959C ......... ... ...... ........... . 
Total ......... . 

100 % participation 

142,719,537 
239 ,52 1,102 
251,560,776 
233,213,092 
150,208,397 

1,017,222,904 

70 C/o parti c ipation 

99,453,687 
167 .664, 788 
176,086 ,231 
163,249,198 
105,145 ,870 
711,599,774 

8 Total cost computed by m ultiply in g incentive paym e nts by adjus ted 
comm ercial barrow and g ilt s laughter. 

blncludes only 5 month s . 
c.- Jn c ludes on ly 7 months . 



Table 22 . Total cost to the government of incentive-pay me nt program 
us ing actu al prices, l 0-pound interval, and 70- and l 00-
percen t partici pation for years 1955-59 (i n dollars).' 

Year Tota l cost 

1955b ...................... . 
1956 
1957 ...... ......... ..... ...... ... . 
1958 
1959c ......... .. ......... ... ..... . 
T otal 

100 % partic ipation 
36,586,573 

462,660,908 
483,700,435 
314 ,8 77,176 
131,505 ,533 

1,429,330 ,625 

70 o/o partic ipatio n 
25,610,602 

323,862,675 
338,590,370 
220,411 ,064 

92,0 10,381 
1,000,485,092 

3 Total cost computed by multiplyin g incentive payments by ad justed 
commer cial barr ow an d_ g il t slaughter. 

bincludes onl y 5 months. 
cincl udes onl y 7 month s. 

soybean meal and mea t scraps prices more than offset the 
lower corn price. 

There is an additional factor which determines the 
total cost - the number of hogs slaughtered in these 
years. The number of hogs slaughtered in 1955, especi­
ally during the last few months, was much hi gher than 
in la.ter ye~rs. This caused the price of hogs to drop 
drasti ca lly m the last month or two of 1955. Commercial 
slaughter of barrows and gilts for the week endin g Dec. 
10, 1955, was 2,027,162; for comparable weeks, it was 
1,622,741 in 1956; 1,461,667 in 1957; 1,468,763 in 1958 ; 
and 1,764,429 in 1959. In the first 2 or 3 months of 
1956, slaughter fi gures were higher than in the other 
years. For example, commercial slaughter of barrows 
and gilts for the week ending J an. 8, 1955, was 1,555,642; 
for comparable weeks it was 1,597,895 in 1956; 1,276,682 
in 1957 ; 1,159,677 in 1958; and 1,164,389 in 1959. 
Simi lar relationships hold true for about the first 2 
months, although 1959 slaughter surpassed 1955 slaughter 
in some weeks. 

When actual prices are used to determine the total cost 
of the program, the government payments are much 
higher (refer to table 22 ) . Even though the 1956 prices 
were low earlier in the yea r, they increased gradually 
throughout the remainder of the year. This partially 
explains wh y the 1956 cost is comparatively high when 
actual prices are used. The prices had recovered fairly 
well by April 1956. However , the 1958 prices were even 
higher than the 1956 and 1957 prices, although the 1957 
prices were fairl y high, too. Another reason for the 
comparatively high cost in 1956 is that, on the average, 
commercial barrow and gilt slaughter was greater in 1956 
than in 1957 or 1958. One reason the cost of the program 
is highest in 1957 is that feed prices declined that year, 
thus, increasing profits. 

In 1958, corn prices were lowest, declining from $1.27 
per bushel in 1957 to $1.23 per bushel in 1958, while the 
soybean meal prices were comparatively high, and mea t 
scraps prices were highest. The considerable increase in 
mea t scraps and soybean meal prices could have more than 
offset the lower corn price and, thus, helps to explain 
why the 1958 total cost is not so high. In addition , com­
mercial barrow and gilt slaughter was lowest in 1958. 

Table 23 . Total cost to gove rnment of incentive-pay ment program us­
ing a moving-ave rage price, l 0-pound interval, and 70- and 
100-perce nt participation for yea rs 1955-59 (in dollars).• 

Year Total cost 
100 % participation 70 % partic ipation 

1955b ............................. 114 ,766,353 80,336,453 
1956 .. .... .................. 328,663,820 230,064,687 
1957 323,529 ,436 226,472,982 
1958 .... 304 ,967,407 213,767,197 
1959c ....... 244,341 ,271 171,038,879 
Tot al. 1,3 16,268,287 921.680,198 

3 Total cost computed by multiplying incentive p a yments by a djusted 
commer cia l ba rrow and g il t s laugh ter. 

bfo cludes only 5 months. 
cJncludes o nly 7 months . 

Moving-average prices could be of more value l.-0 
the farmer as far as projecting what will happen than 
either actual prices or a fixed price. These prices are 
averaged week by waek and, therefore, have a tendency 
Lo smooth out the price fluctuati ons throughout the year. 
The total costs when moving-average prices are used 
appear in tab le 23. In 1956, the cost is higher than in 
1957 or 1958, reflecting the fact that commercial barrow 
and gilt slaughter was higher in 1956 than it had been 
since 1952. The 1958 cost again , as when actual prices are 
used, is comparatively lower, because the prices of meat 
scraps and soybean meal made a recovery that year, 
although corn prices declined slightly. This means that, 
with moving-average prices, the p rofit is less during this 
year; therefore, the incentive payments have to be less 
too . 

Figure 16 shows the relationship between costs to the 
government when a fixed price of $16.18 per hundred­
weight is used, when actual prices are used and when 
moving-average prices are used . In fi g. 16, it can be seen 
that, when actual pri ces are used, the fluctuation in total 
cost from year to year is much greater than when the 
moving-average price or fixed price is used. 

Since the assumption that the farmers producing 100 
percent of the hogs will participate in the program is 
unrealistic, it is necessary to choose some percentage to 
represent the number of hogs that might realistically be 
committed to such a program. Beneke ( 4) suggested that 
70 percent would be a fair estimate. 

The cost for a full 4-year period, which includes 5 
months in 1955 and 7 months in 1959, is $711,599,774 
for 70-percent participation when the $16.18 per hundred­
weight price is used. The cost for 100-percent participa-
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tion is $1,017,222,904 (refer to table 21). The cost for 
the full 4,-year period, when actual prices are used with 
100-percent participation is $1,429,330,625, while it is 
$1,000,485,092 for 70-percent participation (refer to table 
22 ) . When moving-average prices are used, the costs are 
$1,316,268,287 with 100-percent participation and $921,-
680,198 with 70-percent participation (refer to table 23). 

The cost of the program when actual prices are used 
is extremely high, especially when 100-percent partici­
pation is assumed. Even with 70-percent participation, 
the cost is over $1 billion for the 4--year period , a cost 
to the government of more than $250 million per year. 

Effects of the Program 

The question now remains : What wo uld be the effects 
of such a program were it put into operation ? The pro­
gram effects in the long run wo uld be different from those 
in the short run. 

Short-run effects 

In the short run ,' 1 the program could reduce pork 
production substantially, and from a farme rs' standpoint, 
it could also remove some of the uncertainty connected 
with hog production . Table 24 shows an estimate of the 
reducti on in total pork production that could have been 
possible under such a program in 1959. 

Commercial hog slaughter in the United States in 
1959 was 81,581,900 head, and federally inspected hog 
slaugh ter makes up abo ut 85 percent of commercial hog 
slaughter (36). Approximately 90 percent of 1959 feder­
ally inspected hogs slaugh tered was banows and gilts 
(36) . Commercial barrow and gilt slaughter in 1959, 
therefore, is estimated by multiplying 81,581,900 times 
90 percent, which is equal to 73,423,800 head. The best 
estimate available of the average weight of barrows and 
gilts in commercial sla ughter is the average weight of 
barrows and gilts at eight markets combined. For 1959, 
thi s was 228 pounds (36). Thus, the total pounds of pork 
from commercial barrow and gilt slaughter in 1959 is 
estimated at 16,740,605,880. 

If we assume that the average weight co uld have been 
reduced from 228 to, say 220 pounds by the program, 
then total pork production in 1959 could have declined 
from 16,740,605,880 pounds to 16,153,216,200 pounds, 
for a reduction of 587,389,680 pounds, or about 3.5 
percent. If we assume an average weight of 228 pounds, 
this would be equivalent to a reducti on of 2,576,270 bar­
rows and gilts. 

1 1 A s used here short run is defined as immediate effects w ithin a 
production period. ' 

Table 24 . Estimated short-run reduction in total pork produced under 
a direct-payment program designed for lightweight bar• 
rows and gilts in 1959.• 

T otal hog s in commercia l s laughte r ....................... 8 1,581,900 
Approximate percentage barrows and gi lts of total 

hogs in com m ercia l slaughter... .. .. ........ ..... ........ 90 
Tota l barrows and g il ts in comm e rcial s laughte r 

(row l t imes row 2) ..... . ........................ ..... 73 ,423,710 
Approxim ate average weight in pounds of barrows 

a nd g il ts in commercia l s laug hte r..... ......... .... 22 8 
Total pounds of pork produced from barrows a nd g ilts 

in com merc ia l s laughter (row 3 t imes row 4) 16,740 ,605,880 
Total pounds of pork produced from bal'rows and g il ts 

in commercial slaug hter if average weig ht is reduced 
to 220 pounds by t he p rogram (row 3 t im es 220) ....... 16,153,216 ,200 

Reduction in total pounds of pork (row 5 minus row 6).... 587,389,680 
Reductio n in total barrows an d g il ts in commercial 

s laug hter ( row 7 div ided by 228) .. 2,576,270 
a Basic data from U . S. Department of A gr ic ulture (36) . 
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Long-run effects 

Under the program, the supply of lighter hogs would 
increase relative . to the supply of heavier hogs; there­
fore, the price differential between lighter and heavier 
hogs would become smaller. This would offset part of 
the direct payments so that a new equilibrium between 
the prices of light and heavy hogs and the direct payment 
would be established, unless the incentive payments were 
made larger and larger year after year. 

The seasonal pattern of prices probably wo uld change 
because the average weight of hogs marketed would be 
lighter, and these lighter hogs could arrive at the market 
sooner. In other words, whereas highest prices now oc­
cur during August and September, they might be highest 
during June and July under the program. Instead of the 
price breaking in October as it does now, it might break 
in September. Lowest prices might occur in October and 
November rather than in November and December. 

If the incentive-payments program increased hog pro­
ducers' incomes in the short run, it could induce farmers 
to produce a greater number of hogs. This increase in 
numbers could partly offset, or more than offset, the ef­
fects of the lighter average wei ght. 

Table 24 indicates a reduction in 1959 pork produc­
tion of about 3.5 percent. This would increase hog prices 
about 8.75 percent. (This is calculated by using a price 
elasti city of demand of -0.4 (29) 1 2 and multiplying 
3.5 times 1/0.4, = 8.75.) Where the elasticity of supply is 
less than the elasticity of demand, the cycle is converging 
and soon di sappears. Where the elasticity of supply is 
greater than the elasticity of demand, the cycle is ex­
plosive and continues to grow. Empirica l analysis (27, 
pp. 32-41) indicates that the elas ticity of supply for hogs 
is about one until prices ri se to about 30 percen t above 
normal, and then it decreases to almost zero. At the point 
where elasticity of supply equals the elasticity of demand, 
the cycle wo uld become self-perpetuating. 

Accordingly, we use the elasticity of supply of 0.4, 
which is equa l to the elasti city of demand. In response 
to the 8.75-percent increase in price, production would 
rise by 3.5 percent. (This is ca lculated by multiplying 
8.75 times 0.4 =3.5. ) This would result in a decrease in 
price of . 8. 75 percent. This wou Id bring the price back 
down to its original level. 

Eventuall y, a new equilibrium of total supplies and 
prices would be established. Incomes presumably would 
remain about the same as before, since no change would 
have taken p lace in the over-all competitive conditions 
which determine incomes. 

The new equi librium would be attained with hogs at 
lighter weights but in larger numbers than before. Wo uld 
this be in line with long-run consumer demands? 

If consumers demand pork from lighter weight hogs, 
does the open market transmit those demands to pro­
ducers now? Price differenti als by weights now presum­
ably refl ect consumers' demands, yet the tables and charts 
on costs and returns in this bulletin indicate that an in­
dividual farmer would make more pro.fit in most months 
of the yea r by carryi ng hogs to heavier weights than he 

12A more recent and comprehe ns ive report (G. E. Bra ndow, Inter­
relations among demands for farm products a nd im plications f or control 
of market supply. Pen n . Agr. Exp. Sta. Bul. 680. p . 59. August 1961) 
puts the elasticity at - 0.4578. H owever, the authors co ns idered the round 
figure of - 0.4 su ff icie nt for the purposes of this s tudy. 



does now. Is thi s a case where the short-run benefi ts to the 
individual producer (from carrying hogs to heavier 
weights) reduce profits for a ll producers as a group (be­
cause hogs are carried to heavier weights than consumers 
prefer ) ? Or is the present open market a reliable guide 
to increased profits for all hog producers? These ques­
tions require further research, along the lines indicated 
in a later section . 

Lim itations of Investigation 

In any work of this nature, there are factors present 
which limit its scope and use. In the analysis of the pro­
gram restricting payments to lightweight hogs, one of the 
assumptions made was that the daily gain was fixed at 
1.25 pounds per day from 200 pounds upward to 300 
pounds. However, other studies have indica ted that the 
dail y gain is highest at weights of 180-240 pounds. The 
gain thereafter declines as the hog becomes heavier. Thus, 
to more accurately determine the return over variable 
costs of carrying hogs beyond 200 pounds, it would be 
necessary to vary the rate of gain from one weight to 
another. 

Limitat ions associated with determining the 
most prof itable market ing weig ht 

The data for feed consumed per 100 pounds were 
taken from Atkinson and Klein ( 1). Although these data 
are more than 15 years old, the assumption was made that 
the amount of feed consumed per 100 pounds gain still 
is represen tative of the average consumed by hogs in the 
Corn Belt and elsewhere. The reason for believing that 
this could be a valid assumption is that experimental pigs, 
at the time the trial was being conducted, had an ad­
vantage over farm-fed pigs. These experiments were con­
ducted by experts who had co llege facilities at their dis­
posa l. 

Menze (25) li sted the following advantages that ex­
perimental pigs have over farm-fed pigs : 

(a) The experimental pigs probably are fed a better 
bal anced ra tion than are the average pigs on farms. 

(b ) The disease problem is cut down on the experi­
mental pigs because of scientifi c handling and, in most 
cases, more sanitary conditions. 

(c) It is quite probable that the pigs used in the ex­
periment are of a more superior quality than average 
farm pigs. 

Even though we assumed that a perfect growth chart 
could be drawn, with specified rate of gain and amount of 
feed required for every period in the life of a typical 
pig of a specifi ed breed and type, we could not con­
fid entl y tell the farmer the exact time to market his hogs 
because: 

(a) It would be impossible to determine a precise m ar­
gina l cost . 

(b ) A number of uncertainty factors would tend to 
confuse the application of a marginal cost and marginal 
revenue analysis. Some of the uncertainties involved 
would be price and cost expectations, uncertainties of 
di sease, weather conditions and ability to predict precise 
behavior of all hogs. 

( c) Other than marginal cost and marginal revenue, 
outside influences such as feed on hand and habit may 
determine time of marketing. 

Limitations assoc iated with the determination 
of incent ive payments 

Incentive payments were derived for hogs marketed 
during each month Hom August 1955 through Jul y 1959. 
It was found that each month's incenti ve payment was 
different from yea r to year. Because of this variation, it 
is difficult to determine incentive payments in advance; 
e.g., setting the level of the 1963 incentive payments in 
1961. It is not known whether these payments would be 
high enough to induce farmers to market at 200 pounds or 
whether they would be too high. The size of incentive pay­
ments needed will depend on the prices of the barrows and 
gilts at different weights, prices of feed and the amount of 
feed required to bring the hogs to various marketing 
weights. Another problem is that each individual farmer 
will be in a different situation. For one farmer the incen­
tive payment may be approximately equal to the profit he 
believes he can make by ca rrying his hogs to a heavier 
weight. Another farmer may find that the incentive pay­
ment is too low and so will carry his barrows and gilts to 
a heavier weight. Still another farmer may find that the 
incentive payment is higher than the profit he could 
make by carrying his hogs to a heavier weight. 

Lim itat ions connected with determinat ion 
of tot a I cost 

The primary purpose of the incenti ve-paymen t pro­
gram is to reduce the total tonnage of pork coming to 
market by inducing farmers to market their hogs at li ghter 
weights. The limitations associated with the determina­
tion of the size of incentive payments are : (a) The 4,-year 
moving average might not fit next year's price move­
ment and the farmers' anticipated profits close enough 
to make th e program effective; and (b ) individual 
differences between producers in efficiency of production 
and resulting profit, as well as individual differences be­
tween hogs in feed conversion and disease resistance, 
could not be taken into account. 

Some of the administrative problems associated with 
this special kind of direct-payment program are: (a) At 
what maximum weight will hog be subsidized (190, 200, 
210 pounds, etc. ) ? (b ) What will be clone abo ut a situ­
ation where the farmer markets his hogs a pound or two 
over the maximum marketing weight; will he be penal­
ized, receive a full payment, or no payment at all ? ( c) 
When should the incen tive payments be announced? 

In determining the total cost of the program, two of 
the things that must be known, and which cannot be 
predicted accurately, are: (a) the number of barrows 
and gilts eligible and (b ) the size of the incentive pay­
ments. 

There is an additional problem in predicting the total 
cost of the program. That is the fact that it is not known 
to what exten t producers would increase production; 
i.e., total number of hogs raised. One reason for increas­
ing production would be that the producer might have a 
certain amount of feed on hand ; and where he previously 
used up this feed by carrying the barrows and gilts to 
heavier weights, the farmer might market them at a 
lighter weight to take advantage of the incentive-pay­
ment program. Another reason for increasing production 
is that the producer might want to have more barrows and 
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gi lts on which to receive payment. It is likely that, in a 
few years, the increase in the number of barrows and 
gi lts would offset, or more than offset, the reduction of 
pork marketed because of the lighter average weight of 
hogs. 

If the number of barrows and gilts increased, pay­
ments would probably increase, and , thus, the cost of 
the program would increase. Another factor th at would 
increase the cost is that the price differential between 
lighter and heavier weights would become narrower be­
cause of the incentive-payment program. That is, the price 
per pound of the lighter hogs would no longer be much 
higher than the heavier weight hogs throughout most of 
the yea r. This narrowing of the price differential would 
increase the size of the payment needed to induce farmers 
to market their hogs at lighter weights because the antici­
pated profits of carrying the hogs to heavier weights 
would increase. 

SUGGESTIONS FOR FURTHER STUDY 

It would seem that research could profitably be de­
voted to an examination of variations or combinations 
of th e programs that were considered in the stud y. For 
example, a quota program could be used in combination 
with a program that would limit payments to 100 or 200 
hogs per producer. This type of program co uld remove 
the incentive for small-scale producers to expa nd pro­
duction up to the maximum number of hogs eligible for 
subsidy. Work could also be undertaken to estimate the 
cost and effects of a program that would limit payments 
to 100 or 200 barrows and gilts per producer, rather than 
to 100 or 200 hogs from any slaughter class. It may be 
possible to evaluate programs that would limit. payments 
to a uniform, maximum number of hogs per producer 
more effecti vely when more recent census data become 
avai lable. 

The relative cost of the quota program was quite low 
and, for thi s reason, may be though t to hold a consider­
able amount of promise. Work needs to be done, how­
ever, on more refined ways to estimate stable future pork 
supplies. 

Possibly the quota could be modified and established 
on the basis of historical farrowings rather than of hog 
marketings. A producer could receive direct payments for 
all hogs marketed from the farrowin gs of the sows eligible 
under the quota. No producer would be penalized for the 
efficien t practice of raising an above-average number of 
pigs per litter. 

The estimates of the costs of the previous programs 
were determined primari ly by the support prices used. 
Other support levels and methods of support need to 
be examined to obtain cost estimates under alternative 
support procedures. 

Experiments like that of the 1955 Ohio experiment 
(45), but with more hogs, would be helpful in determin­
ing the performance of hogs and the most profitable 
weight at which to market hogs, etc. Another experiment 
could be conducted at the farm level where the fa rmers 
would be selected at random, ranging from poor to 
good managers, from different parts of this state or in 
different parts of the Corn Belt. The farmers could be 
asked to keep an accurate check on the amount of feed fed 
to hogs, but the experiments should be conducted for a 
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long enough period so that a record of performance 
co uld be obtained under a variety of conditions that are 
likely to occur in different years, wi th different weather 
conditions and «different qualities of corn , etc. 

Hogs To Be Used 

A few common breeds or types of pigs should be se­
lected and the experiment confined exclusively to them 
to eliminate the possibility of confounding results with 
differences in breeds and types of pigs. 

A sizable number of pigs should star t the experiment 
in the same month and at the same age, as nearly as pos­
sible. Atkinson and Klein ( 1, p . 5) based their work on 
information obtained from 813 pigs in five experiments 
in the Corn Belt; however, the Ohio experiment included 
only 10 hogs (45) . The pigs should be carried to at least 
300 pounds and perhaps more, until it was shown defin­
itely tha t it was unprofi table to do so under all circum­
stances. 

Ration To Be Used 

The ration should be of high quality and comparable 
to those used in current efficient operations. The results 
should be recorded weekly to ob tain preci sion. 

Determine Total Cost in the Future 

Estimation of total cost of the incentive-payment pro­
gram for future years should be made. This would require 
an estimate of total marketings and an estimate of the 
percentage of barrows and gilts marketed under the 
maximum weight limit that could be set by the govern­
ment. The estimati on of total marketings would require 
some kno wledge of the percentage of farmers participat­
ing in a program of this type. Some knowledge of the 
probable increase in the number of hogs produced in 
the first and in subsequent years al so would be required . 
If the increase in the number of hogs produced is fairly 
large, and if a fa irl y large number of farmers participate 
in the program, some ad justments in the incentive pay­
ments determined in this study might need to be made. 
This would be especially true if an experiment similar 
to the one suggested were conducted and if the results 
showed the performance of the hogs to be significantly 
different from th at for hogs used in the present study. 

CONCLUSIONS 

The chief objective of the direct-payment programs 
considered in thi s report is to increase hog producers' in­
comes by reducing the total suppl y of pork. The analyses 
of several cliff erent programs lead to these conclusions : 

l. A program that would limit pay,nents to ZOO or 
200 hogs per producer. 

Assuming a direct payment of $2 per 100 pounds, the 
cost in 1954 ( the latest year for which census data are 
available) of a program limiting payments Lo 100 hogs 
per producer wo uld have been about 229 million dollars. 
If th e limit had been set a t 200 hogs per producer, the 
cost wo uld have been about 268 million dollars, and, if 
no limit had been set, the cost would have been about 



286 million dollars. In all three cases, the programs 
would have increased hog producers' incomes by the same 
amount. 

Under this kind of program, small producers would 
be inclined to increase their production toward the num­
ber of hogs eligible for payments, while large producers, 
anticipating lower prices for th at reason , would be in­
clined to reduce their production. It is difficult to esti­
mate what the net effect on production would be. 

2. A program to restrict pay,nents to a national quota 
distributed pro rata among hog producers. 

This type of program would have effects proportional 
to the size of the quota. Using quotas based on the esti­
mated pork supplies for 1959 and apportioned on the 
basis of historica l marketings, the cost of payments for 
1959 would have been about llO million dollars. The 
payment procedure used in the calcula tions is similar to 
that used in the Canadian program. The support price 
used is 80 percent of the United States average price of 
hogs for the 10-year period from 1949 through 1958, or 
$14.70 per hundredweight. The estimated weighted aver­
age price of hogs in the United States in 1959 is $14.07 
per hundredweight. Therefore, payments are figured at 
63 cents per hundredweight for all hogs sold under 
quotas. 

The quota ca lculated for 1959 is 12 percent less than 
actual marketings. Using an estimate of elasticity of de­
mand for hogs at the farm level of -0.4, the value of 
the smaller quota marketings is about ll percent greater 
than the actual value of hog marketings during 1959. 
This increase in hog producers' incomes would have come 
from consumers in the higher prices they would pay for 
less pork and in the additional cost of other foods they 
would buy instead of pork. The long-run effects would 
depend , of course, upon how well the quota restrictions 
could be enforced. 

3. A program to restrict payments to lightweight hogs. 

If this program induced all farmers to sell their bar­
rows and gilts at or below 200 pounds, the tota 1 tonnage of 
barrows and gilts would be reduced by about 15 percent. 
This would increase the total va lue by about the same per­
centage. 

But it is unlikely that the payments could be large 
enough to induce all farmers to participate, and the in­
crease in the market supplies of lightweight hogs would 
depress their prices relative to the prices of heavy hogs. 
That would offset part or all of the payment. Accordingly, 
it is difficult to estimate benefits and costs for this pro­
gram accurately. It seems likely, however, that the end 
result would be more hogs, at lighter weights, with 
total hog returns about the same as they were before the 
program, since no change would have taken place in the 
over-all competitive conditions that determine total re­
turns. 

It has also been demonstrated in this study that a 
change in the price of hogs exerts a distinct influence on 
the profitable weight to which hogs should be fed . In 
addi tion , it has been demonstrated that feed prices have 
an effect on the weight to which a farmer can carry his 

hogs to max1m1ze the profits he can make on his hog 
enterpri se. Remember, however , th at the op timum market­
ing weights calculated in this stud y for prior years are 
those at which an •individual producer could have maxi­
mized hi s returns. If" all producers had marketed at these 
optimum weights, then the price-supply relationship 
would have changed and , with it, the optimum marketing 
weights. 

Seasonality in prices and costs has been shown to be 
of utmost importance in the determination of the weight 
at which to market hogs most profitably. Some of the 
conclusions drawn from the present stud y on seasonality 
fo llow: 

(a ) For the period, 1947-59, highest prices occur 
during June, July and August, with September prices de­
clining only slightl y. The prices break in October and 
reach a low point in November or December. Prices 
grad ually rise from January through July. During the 
period 1930-41, however, Atkinson and Klein (l ) found 
that prices showed a late winter peak and an ea rly spring 
decline. The later winter peak and early spring decline 
have been eliminated in more recent years. Thus, the sea­
sonality of prices has changed over the years. 

(b) Data on how heavy to feed the hogs in different 
time periods during the year also are useful to farmers. 
For example, for the years 1955-59 when a moving-aver­
age price was used, it was profitable to carry the hogs 
to 210 pounds when the farrowing date was Feb. 15, but 
it was profitable to carry the hogs to 285 pounds when 
the farrowin g date was Sept. 15. 

(c) Pigs farrowed in February and March could 
be marketed more favorably at lighter weights than at 
heavier weights. For pigs farrowed in April (the peak 
spring farrowing month ), not much of a price discount 
is noted for heavier weights, whereas May and June pigs 
bring higher prices at 240 and 270 pounds. July pigs 
can usuall y be carried to heavier weights, and so can 
October pigs. But November pigs farrowed early in the 
month show an advantage at 240 pounds over the 270-
pound weight. For pigs farrowed later in November, the 
270-pound pigs have the profitability advantage over the 
240-pound pigs. 

( d) Price differentials for hogs at different weights 
proved to be quite important in the present study. Re­
sults indicate that this factor alone could determine 
whether or not it was profitable to carry barrows and gilts 
to heavier weights. The price differential became of minor 
importance in some periods because the demand for 
heavier hogs narrowed the price differential. The pro­
ducer should take this factor into account in planning 
the hog program on his farm. 

Prices of feed generally declined toward the encl of 
the year and, thus, caused the incentive payments to be 
somewhat higher than they would have been had the 
feed prices been stable. In general, however, the differ­
ence in prices of feed from time to time was relatively 
small and, therefore, had a much smaller effect than 
did changes in hog prices. 
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