IOWA STATE UNIVERSITY

Digital Repository

Iowa State University Capstones, Theses and

Retrospective Theses and Dissertations . .
Dissertations

1961

Direct payments on 190-210 pound hogs:
estimated effects and costs to government

James W. Gruebele

Towa State University

Follow this and additional works at: https://lib.dr.iastate.edu/rtd

0 Part of the Agricultural and Resource Economics Commons, Agricultural Economics Commons,
Animal Sciences Commons, and the Economics Commons

Recommended Citation

Gruebele, James W,, "Direct payments on 190-210 pound hogs: estimated effects and costs to government" (1961). Retrospective Theses
and Dissertations. 16557.
https://lib.dr.iastate.edu/rtd /16557

This Thesis is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University Digital
Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University Digital

Repository. For more information, please contact digirep@iastate.edu.

www.manharaa.com



http://lib.dr.iastate.edu/?utm_source=lib.dr.iastate.edu%2Frtd%2F16557&utm_medium=PDF&utm_campaign=PDFCoverPages
http://lib.dr.iastate.edu/?utm_source=lib.dr.iastate.edu%2Frtd%2F16557&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/rtd?utm_source=lib.dr.iastate.edu%2Frtd%2F16557&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/theses?utm_source=lib.dr.iastate.edu%2Frtd%2F16557&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/theses?utm_source=lib.dr.iastate.edu%2Frtd%2F16557&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/rtd?utm_source=lib.dr.iastate.edu%2Frtd%2F16557&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/317?utm_source=lib.dr.iastate.edu%2Frtd%2F16557&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1225?utm_source=lib.dr.iastate.edu%2Frtd%2F16557&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/76?utm_source=lib.dr.iastate.edu%2Frtd%2F16557&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/340?utm_source=lib.dr.iastate.edu%2Frtd%2F16557&utm_medium=PDF&utm_campaign=PDFCoverPages
https://lib.dr.iastate.edu/rtd/16557?utm_source=lib.dr.iastate.edu%2Frtd%2F16557&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digirep@iastate.edu

DIRECT PAYMENTS ON 190-210 POUND HOGSj
ESTIMATED EFFECTS AND COSTS TO GOVERNMENT

by

Jumes William Gruebele

A Thesis Submitted to the
Graduate Faculty in Partial Pulfillment of
The Requirements for the Degree of
MASTER OF SCIENCE

Major Subject: Agricultural Economics

Signatures have been redacted for privacy

Iowa State University
Of Science and Technology
Ames, Iowa

1961



i

TABLE OF CONTENTS

INTRCDUCTION
Statement of Problea
Effort to Increase the Demand of Pork
Government Program
Goal of the Individual Producer
Competing Enterprises
Purpose of This Study
SOURCES OF INFORMATION
Sources of Price Data

Atkinson and Klein's Feed Consumption and Marketing
Weight of Hogs

ASSUMPTIONS
Marginal Cost
Marginal Revemue
Incentive Payments
Incentive Payments for 1961
Total Commercial Slaughter
REVIEW OF LITERATURE

Feasibility of a Direct Payment Prograa
Payments for Lighter Weight Hogs

Why Farmers Market Their Hogs beyond 200 Pounds
Menze's Thesis

Atkinson and Klein's Work

Doak'!s Thesis
TI4646

§

Vi WV B W W N e - e

o



il

WHY FARMERS MARKET THEIR HOGS AT WEIGHTS BEYOND 200 POUNDS
Chio Experiment
USDA Research

INCENTIVE PAYMENTS MECESSARY TO INDUCE FARMERS TO MARKET
THEIR HOGS AT LIGHTER WEIGHTS

COST OF DIRECT PAYMENT PROGRAM TO INDUCE FARMERS TO SELL THEIR
BARROWS AND GILTS AT GR LESS THAN 200 POUNDS LIVE WEIGHT

Estimates Based on Monthly Data
Estimates Based on Weekly Data with Two Farrowing Dates
Estimates Based on Weelly Data with Twelve Farrowing Dates
Estimates of Total Cost of the Program
Effects of the Program
DETERNINATION OF THE LEVEL OF INCENTIVE PAYMENTS FOR 1961
DISCUSSION
Linitations of Investigation
SUMMARY
Why Farmers Market Their Hogs beyond 200 Pounds

Incentive Peyments Necessary to Induce Farmers to Market
at 200-210 Pounds

Cost of the Direct Payment Program

Determination of the Level of Incentive Payments for 1961
LITERATURE CITED
ACKNOWLEDGMENTS
APPENDIX

Page
i
37

57

69
7
80

111
113
121
121
132
132

136
136

E&EEE



INTRODUCTION

Statement of Problea

When the price of hogs changes, consumers can react quickly and
easily, but producers cannot react so rapidly. Time is required for
changes in hog production to show up in changes in hog market receipts.
This time lag results in an oversupply of pork in some periods and a
shortage in supply of pork in other periods. Because of this situation,
some people have suggested the possibility of some kind of government
program for hogs.

The per capita consumption of pork has been declining in recent
years, while the consumption of beef and poultry has been increasing.
For example, the per capita consumption of beef was 55.6 in 194k and
the consumption per capita of perk was 79.5. In 1958, the consumption
per capita for beef was 80.5 and the consumption per capita for pork
was 60,7 (24).

The percentage of disposable income spent for perk relative to
beef has also been declining in recent years (2l). The changing dietary
requirements of consumers for lower calorie diets has been frequently
mentioned as causing much of the decline in perk consumption and in
percentage of disposable income spent for pork (24).

Effort to Increase the Demand of Pork

In an attempt to increase the demand for pork, there has been an
effort within the hog industry to develop animals which are lean and
from which meaty pork cuts can be cbtained. This type of hog has been
designated as the “meat-type hog."



The goal of the hog producers as & whole is to maximize profits.
One way to move in this direction would be to increase the consumer's
demand for pork products relative to other products.

Government Program

A government program which has been popular is the price support
program for wheat. This support program, used to support the price of
wheat, has kept the wheat prices relatively stable and also kept the
inconme of the wheat farmer at a higher level. However, because storage
is a part of this program, it would not be adaptable to hogs.

The direct payment program such as Canada is using could be a more
vorkeble program. All of the products would be marketed on the open
market and & direct payment would be made to the farmer making up the
differential between the market price and the support price. This
stebilization of returns could decrease the instability in hog production.

Animal husbandry people and some meat packers have been recommending
the sale of hogs at lighter weights because (a) feed conversion is more
efficient than at heavy weights, (b) less fat and resultant lard is
produced, and (¢) the leaner meat would better satisfy consumer prefer-
ences and might increase consumer demand for pork., Furthermore, if the
majority of the producers sold their barrows and gilts at lighter
weights, pork production would decrease in the short run, providing that
the number marketed remained approximately the same.

However, Just the recomnmendation to sell hogs at lighter weights
is not enough. Farmers are still marketing their barrows and gilts at
an average weight of approximately 230 pounds (23), presumably because



they find it most profiteble to do so. Therefore, some people feel that
& direct payment program restricted only to 190-210 pound hogs might
induce farmers to market them at lighter weights. Thus, pork production,
at least in the short run, would decrease.

The problem involved is to determine what size payment would be
needed to induce a majority of farmers to market at a lighter weight.
Would the cost of the program be prohibitive? Would the price differ-
ential between lighter and heavier hogs become so small that a very
large payment would be needed to induce farmers to market them at a
lighter weight? Would an incresse in the mumber produced more than
offset the reduction in the total produced as a result of the lighter

everage weight of hogs marketed?

Goal of the Individual Producer
The goal of the individual hog producer is to maximize the profits
on his fara unit., To maximize profits or minimize losses, the farmer
must market his hogs when the marginal revenue and marginal costs are
equal, (The term marginal is used here to mean extra or additional,)

Competing Enterprises
Host hog producers market other products that compete with the hog

enterprise for the use of the productive resources available on the farm
unit; thus, if the output of beef is increased, a reduction Is made in

the output of hogs. The producer should attempt to equate marginal cost
and marginal revenue on his beef enterprise as well as on the hog entere
prise. Maximuwm profits possible on the farm unit with a given combina-
tion of enterprises would be the sum of the maximum profits of each
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separate enterprise. However, sufficient resources must be available
to make this possible.

Since most farmers have insufficient resources to ensble them to
meet these conditions in all of the farm enterprises, the best alterna-
tive is to cbtain equal marginal revenues for all enterprises from the
last unit of expenditure on each enterprise.

Purpose of This Study
The main objectives of this study are to determine:

(a) why farmers continue to market their hogs at heavier weights

vhen animal husbandry people recommend lower live weight marketings

(b) the size of the payment needed to make the marketing of light-

weight hogs attractive to producers

(c) what the cost would have been to the government if & prograa

had been put into effect prior to 1955,

This study should lead to a better understanding of relationships
of inputs to live weight gain. The study includes an investigation of
the possibility of reducing production during periods of overproduction
through direct payment programs and also of the feasibility of this
program cost-wise.



SOURCES OF INFORMATION

Sources of Price Data

Twelve experiments in five Corn Belt states were used as sources
of information for this study. These experiments were recorded by
Atkinson and Klein (1). The relationships between feed consumption and
live weight found in Atkinson and Klein's study must be understood as
applying only to Corn Belt hogs raised under prevailing conditions.

In this analysis, a ration made up of corn, soybean oil meal and
meat scraps was used in such proportion as to make up a 10 percent
protein feed, The amount of feed required to raise & hog beyond 200
pounds was deternmined from the Atkinson and Klein study., In their study,
they computed the concentrates consumed per 100 pounds of gain. From
this information, the concentrates per 20 pounds of gain were computed
for the present study.

For coamputing total returns, weekly Chicago market prices were
used (23).

According to Speer™, the risk of loss beyond 200 pounds would be
sbout one half of 1 percent. This was found to be insignificant; that
is, it did not affect the results. Marginal cost data were cbtained
from U.S.D.A., Agriculture Marketing Service, Grain and Feed Statistics
1957, U.S. Dept. Agr. Stat, Bul. No. 159, 1956 (21) and supplement to
Bulletin No. 159, 1959 (23).

In addition to using feed costs in computing marginal cost, interest

w\:;m o s Rt ety 1 4
ence ogy, Ames, Iowa. Risk of loss fi
beyond 200 pounds, Private communication. 1960. -
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on investment was also included, Beneke" suggested an interest rate of
S percent per annum, These amounts were added to marginal coest.
Atkinson and Klein's Feed Consumption
and Marketing Weight of Hogs

The remainder of this chapter is a resume of the Atkinson and Klein
bulletin (1). It includes some of their assumptions, their source of
data and a comparison with other studies made elsewhere.

In Atkinson and Klein's study, calculations were made using 1930«
1941 prices. The feed consumption and live weight gain of the entire
hog enterprise were estimated by adding the feed and gain of the breeding
herd to the experimental data relating to the period after weaning.

For the weight gain between 225 and 250 pounds, 8 percent more
feed units are consumed per 100 pounds of gain than are needed to bring
a hog up to 225 pounds (including the feed and gain of the breeding
herd). Hogs that weigh between 250 and 275 pounds consume 13 percent
more per 100 pounds of gain than 225-pound hogs, and those that weigh
between 275 and 300 pounds consume 18 percent more. These percentages
represent the additional feed consumption (in feed units) for gains in
weight. (Refer to Figure 1.)

The relationship between feed consumption and live weight found in
Atkinson and Klein's study applies only to Corn Belt hogs raised under
prevailing practices. Only a striking change in the ordinary practices
of feeding and mansgement would modify the feeding relstionship.

"Beneke, R. R., Departaent of Economics and Sociology, lowva State
University of Science and Technology, Ames, Iowa. Interest on investment
for hogs. Private communication, 1960,



Data and procedure

The data obtained in Atkinson and Klein's study separate into three
groups: (a) feed and gain in weight of pigs after weaning, (b) the most
profitable marketing weight, and (c) the total feed and gain for all
pigs included in the study.

Three published and nine unpublished experiments were used as a
basis to obtain the values on feed and gain weight of pigs after weaning.
More than 800 hogs were full-fed and most of them self-fed. Balanced
rations were fed with shelled corn as a basal feed.

In computation of the most profitable marketing weight, changes in
cost are compared with changes in returns or receipts as affected by the
usual seasonal price pattern and by the discounts on heavier weights,

In determining the total feed consumed per 100 pounds of live weight
for the entire hog enterprise, Atkinson and Klein added the feed and gain
data of the breeding herd to the after-weaning data. The total feed con-
sumption by hogs per 100 pounds of live weight was compared with other
available estimates. Finally, Atkinson and Klein estimated the influence
of changes in marketing weight upon the consumption of feed.

Marketing weight and feed ¢ ion

A common measure of the efficiency of feed conversion is the feed
consumed by a hog per 100 pounds of gain, Atkinson and Klein indicate
that the statement sometimes made regarding the decline of efficiency
@s the hog matures, needs to be modified., The statement to which they
refer says, "that 50 percent more grain per pound of gain is needed to
produce the gain on hogs between 225 and 275 pounds than is needed to



bring @ hog to a weight of 225 pounds.” (1, p. 7) Such a comparison
includes the gain in weight of the hog from birth, but it includes the
feed consumed only from the date of weaning. In order to arrive at a
comparable figure, the weight of the weanling pig was subtracted from
225 pounds, With this adjustment the feed consumption per pound of gain
in bringing a pig from 225 to 275 pounds is only 25 percent more than
in bringing him to 225 pounds,

For planning a year or more in the future, a second adjustment is
needed, To show the actual feed consumed and the actual marketable live
weight produced, the feed consumed and the gain in weight made by the
breeding herd should be included, If this is donme, the additional grain
needed for the heavier hog is reduced from 25 to 17 percent.

The feed consumed by the hog up to 225 pounds contains a higher
proportion of protein and is more expensive per pound than {s the ration
fed to the hog between the weight of 225 to 275 pounds, If the rations
were measured in feed units instead of pounds of feed, they would be more
comparable in cost, protein content, and ability to produce a pound of
gain at the same weight,

In planning the entire hog enterprise for the following year, the
farmer can vary the date of farrowing and the time of marketing in order
to determine whether it will be more profitable to increase the marketing
weight of pigs or to increase the mmber of pigs marketed,

with feed fon elsevhere
The ration in Atkinson and Klein's experiments contained more feed
units per pound of concentrates and normally cest more per pound than



those rations included in Corn Belt estimates but cost about the same
per feed unit.”

The figures on poundn of concentrates consumed by hogs in Atkinsen
and Klein's study are slightly lower than those taken from other studies,
but are a little higher in feed units., This higher feed-unit value of
the rations can partly be attributed to the fact that the trials were
conducted in dry lot, whereas the other figures are based on pasture
feeding.

In planning the hog enterprise on the farm for a year ahead, the
price at which hogs can be sold should be given careful study., The
scasonal swings of prices and the weight differentials are both important,
Although it is not possible to compute these changes precisely even the
rather crude approximations now availsble are clearly valuable for the
purpese.

#he Corn Belt estimates are those abtained from special studies

and arn Business Associations in Iowa, Illinois
and Minnesota, Atkinson and Kiein (1, p. 19). ’ ’
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ASSUMPTIONS

The production of hogs occur under a wide range of circumstances
and management practices, and the costs of production vary with the
circumstances and management practices involved., In order to measure
and to place & value on the inputs and outputs invelved in the produce
tion of hogs, the methods of measuring and pricing, as well as the
management practices and circumstances, would have to be defined to
make the results meaningful.

Harginal Cost

In this study, the assumption is made that the changes in the total
cost of a hog approaching market weight depend largely on feed costs.
On this assumption the changes in marginal cost for small increases in
live weight depend almost entirely on changes in feed costs, Building
and equipment depreciation and maintenance costs would be practically
the same whether the hogs were sold at heavier or lighter than usual
weights, Vaccination and high mortality costs are usually incurred
when the hogs are quite small; however, the cost of the risk of loss
was included in the analysis., Water, minerals and bedding costs are
the other costs that would increase in total amount as the hogs grew
heavier, but under some circumstances and methods of production, these
costs are practically non-existant on a per-poundeof-live-weighte-gain
basis. The total amount of costs, other than feed costs, represents a
significant amount, but the costs of some of the individual {tems are
too small for measurement for marginal units of live weight gain,
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One other assumption is made In the computation of marginal costs)
the interest on investaent was assumed to be 5 percent per annum,

Marginal Revenue
Three different prices were used in the computation of marginal
revenue: moving average prices, actual prices, and a fixed price of
$16,18 per hundredweight., The survival rate (the risk element) was
nultiplied by the total returns, but did not change them,
Weight gain was assumed to be 1.25 pounds per day and was assumed
to be fixed from 200 pounds upward to 300 pounds,

Incentive Payments
The intersection of marginal revenue and marginal cost is the

optimal point of marketing. However, in ceses vhere several optimal
marketing weights existed, the weight that would return the greatest
profit was chosen as the optimal marketing welght.® It was assumed that
the farmer would choose this weight to sell his hogs.

Further, it was assumed that the incentive payment needed to induce
farners to market their hogs™ at 1ive weights of 190, 200 or 210 pounds
would be equal to the profit the farmer could receive by carrying his
hogs beyond these weights.

®The variation in hog prices from week to week caused considerable
variation h-nz.l:lmm. so several Intersections between marginal
revenue and marg cost occurred.

M;‘mmmanfmtommeuumwuu
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Incentive Payments for 1961

The incentive peyments for 1961 were computed by averaging the
incentive payments that were computed for each month over a L-year
period:s August, 1955-June, 1959, The assusption is that these incentive
payments would be large enough throughout the year so that they would
induce farmers to market their hogs at lighter weights.

There were twelve incentive payments, one for each month, It was
assumed that the profits during the month would not deviate significantly
from the profit figure computed for the 15th day of every menth,

Total Commercial Slaughter

Since total commercial slaughter figures by weeks were unavailable,
it was assumed that monthly data could be used to adjust the figure of
hogs slaughtered under federal inspection by weeks so as to cbtain the
total commercial slaughter figure by weeks. In other words, a percentage
figure was derived by dividing the monthly figures of the federally
inspected hogs by the total commercial slaughter. This percentage was
multiplied by the figures of the weekly federally inspected slaughter
to cbtain a total commercial hog slaughter figure,

To obtain a figure which represented the barrow and gilt total
commercial slaughter, another adjustment was necessary. The assuaption
wvas made that this figure could be obtalned by subtracting froa 100
the percentage of sows coming to market each week and multiplying this
figure by the total commercial hog slaughter. This assumes that sows
made up a significant part of the total slaughter figure, but that boars
and stags did not make up a significant portion of the total commercisl

hog slaughter figure.
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REVIEV OF LITERATURE

Feasibility of a Direct Payment Program
One of the problems dealt with in this thesis was that of the
feasibility of a direct payment prograa for hogs. Soth (19, p. 636)
in his discussion indicated that there is a need for greater stability
in the livestock industry. He says that farmers have a tendency, under
the free market system, to overshoot the mark on production on both the
upswings and downswings, and @s a result we have large and wasteful price
and production cycles for most products, Soth indicates that government
price policy nmight do much to even out the flow of supplies and movements
of prices. Soth (19, p. 637) continues:
The direct payment technique might also be useful as a means
of gui and directing farm production to better fit
consumer For exmmple, direct payments could be used
to encourage production of meatetype hogs., The American
consumer increasingly is demanding a lean type of pork.
With a direct system for stabilizing hog prices, it
would be possible to pay premiums for the best grade of
hegs and thus stimulate production of that kind

neat=-type
:‘f;ﬁmluﬂdlmumumdmoldmw

Black (3, p. 656) says that there is much to say in faver of the
direct payment program. It would be a program which would (a) be siaple
to administer, (b) call for less interference with the trade than most
plans, (c) help to stabilize farm incomes and output, and (d) reduce
amounts of products in storage to reasonsble proportions, However,
Black (3, p. 658) indicates there are certain requirements necessary to
realize the advantages which have been listed. One of the requirements
is that the level of prices used in calculating deficiency payments must
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vary with the size of the crop or volume of production. Another require-
ment is that the level for any product must not be set so high that It
encourages overexpansion of output beyond the level which can be disposed
of without excessive stockpiling or surplus disposal with heavy losses.

Shepherd (18, pp. 137 and 145) discusses the possibility of sup-
porting perishable products:

The most workable program for perishable crops would not

T e R ey
un market but the difference between the
I.tul open market level would be made up by
ctm Loans and storage operations cannot be
with ptr!.hﬁbh products for perishable products cannot
stored. They have to be moved into censumption right away.

Brinegar (6, p. 640) believes that the potential usefulness of a
direct payment program is high because it can be used along with almost
all and can be substituted for many of the tools commonly used to imple-
ment agricultural policy.

The prebable costs of a direct payment program are discussed by
Brandow (L, p. 7h). He seys that if a direct payment program were imple-
mented that would maintain the net incomes of farmers at the 1959 level
of $11.3 billien during the 60's, it might cost $5 billion or more annue
ally under the conditions assumed for the 1960's, He believes that the
annual cost probably would rise slowly over the years.

Hathawsy (11, p. 42) predicts the cost of a livestock program for
beef and swine. He indicates that If the level of payment was set at
$1h per hundredweight for hogs and $20 per hundredweight for beef cattle,
the payment would amount to approximately $1 billion for cattle and
calves and about as much for hogs.

- E?ii
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Mouch (13, pp. 573-577) says that a program should be enacted which:
(a) does not impede progress
(b) does not interfere with the farmers' freedom
(¢) encoursges the production of products the consumers
desire and need.

Mauch feels that the direct payment prograa gives the consumer a
break because he (the consumer) is allowed to consume all of the product
at market price. He feels that production controls would still be
necessary if the support level was high.

Hamilton (10, p. 678) opposes any support programs

n it per unit provides a strong immuw
gmpd o kot
Aﬁmﬁmﬁmmhnm
umunmwlchMdgmm
the producers a profit, provided it materially reduces
the risk of loss and leaves the producer free to benefit
from such possibilities as increased yield, improved
demand, or a short crop In other areas,

Farrell (B, pp, 1-4) says that if agricultural production is to be
carried on in an economically efficient way, public programs should
facilitate or at least not impede the movements of land, labor and capital
resources to those activities where they can contribute the most overall
economic growth in the economy, To the extent that the basic problem is
a chronic oversupply of resources in sgriculture. Farrell feels that a
direct payment progran raising fara prices and incoue would be treating

the symptoms, but in fact, perpetuating the disease itself.,

Payments for Lighter Weight Hogs
The foregoing review of literature reports the previous work done
on direct payments as a whole, Under the subheading, government program,
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in the introduction of this thesis, the problem of applying direct pay-
ments 1@ narrowed down to that of using direct payments to increase hog
farmers' returns not only by the direct payments as such, but also by
making & special kind of direct psyment that would increase such returns
by reducing the quantity of pork produced through inducements to farmers
to market their hogs at lighter weights.

The writer has been unable to find any published literature dealing
with this problem; thus it was necessary to go inte this problem area
without the aid of previous woric,

Why Farmers Market Thelr Hogs beyond 200 Pounds

Aninal husbandry pecple and some packers urge farmers to market their
hogs below 200-210 pounds, but most farmers feed them te 230 pounds or
more, Why? Do they make more money? If so, then why de animal husbandry
people urge farmers to market hogs below 200-210 pounds? Is this not
asking the individual to sacrifice profits so that the group may benefit?
Or would the decline in total tonnage of pork raise the hog prices enough
to more than compensate the individual for losses of income that would
have been received from selling at heavier weights?

A fair amount of research work has gone into this problem aree.

For example, Ohie State (26, p. 38) in 1955 conducted a trial on the
costs and returns of ten Chester White barrows and gilts,

The results showed that there was a loss in the value per animal
from the beginning to the end of the trial. This loss was due chiefly
to the decline in market price of hogs that took place during the period,

¥hen weekly ten-year-average Chicago neriet prices were used, there
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mmmmmmmmdmhngmrﬁuedtmmﬂ
umm,mwa:umnmmumuwmtpim
were used, Mowever, when costs were taken into mccount, even with ten-
Wmi«a,mﬂ:mdmmwwmmﬂw
as much @s they would have had they been marketed at the outset of the
trial or at the end of a previous weekly pericd,

The decision to sell hogs now or later depends on the following
factors:

1) the estimated change in value if the hogs are held

2) the additional cost of feeding to heavier weights.

The estimated changes in value can be cbtained by:

1) estimating probable seasonal trend of hog prices for the

next month

2) making an allowance for a price discount for heavier hogs.

The problem is that the farmer does not know what pork prices are
going to bej if he did, he would have fewer prablems in planning the
hog-breeding and production program,

Most hog farmers at one time or another face the decision of whether
to sell corn for cash or to convert it into pork by feeding it to hogs.
The hog-corn ratio has been a guide to many farmers on this question.
Beneke (2, pp. 11-12) has the following to say about the farmers’
positions
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of corn and hogs must not be disregarded because if
prices are high it is possible to make a good profit
with what would normally be a narrow hoge-corn ratio,.

Spurlock and Wynn (20, p. 16) suggest that for greater hog profits
the farmer should rearrange his farrowing dates. Too many farmers are
concerned with reducing care and maintenance and in so doing are sacri-
ficing profits.,

Rowe (16, p. 3) emphasizes that over the last LO years the late
sunmer and early fall months have been periods of highest seasonal prices.

There are two high seasonal periods, one in the spring
which reaches its high point In March and one in the

fall which reaches i(ts high point in September. If

past history repeats itself the last six months are

better marketing periods of the year than the first

six months.

Rudd (17, pp. 3-5) in his discussion divides the weights into three
main classes: lightwelight, mediumweight, and heavyweight. He says that
lightweight hogs are highest in May, with June and July almost as high.
The low is reached in December, Mediumweights are highest in July, with
June and September ranking next. The lowest price occurs in December,
Heavywelights show highest prices in July, on the average followed by
August and then Septesber. They show relat!ively wealier prices in the
spring than do the light or mediumweights.

Riley (15, p. 7) says that feeding to heavier weights is more prof=-
itable when the hog-corn ratio is above average than when it is below
average. In his snalysis, he goes into the question of when it would
be profitable to feed to heavier weights,

He says:
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ten years it would have paid to put an

additional 50 pounds on hogs weighing 200 pounds by

. general, it was most likely to be prof-
feed to heavier weights from April through
July, which is normally & period of seasonally
rising gou. It was least likely to be profitable
during fall and late winter.
The seasonal price movement is the most important
single factor influencing the profitablliity of feed-
ing to heavier weights. The months in which holding
hogs for additional feeding is most likely to pay
are those in which the price trend is upward,

Riley indicates that when the hog-corn ratio is below average,
it would take quite an advance in prices before it would be profitable
to feed to heavier weights.

When one looks at prices, a low hog-corn ratlo favers the heavier
weights while & high hog-corn ratio favors the lighter weight hogs. In
other words, when the hog-corn ratio is unfavorable the heavier hogs
tend to bring a price premium relative to that of light weight hogs.

The price differential between light and hesvyweight hogs changes
from time to time and it becomes an important factor in determining the
time to market hogs. Wills says the following sbout this sub jects

A 2h0-pound hog may sell at the top one week, but if a
farmer decides to hold his 180-pound hogs and feed them
to the heavier weight, he may find by the time they have
f;;mndtg))pm, that the top is for lighter hogs
s Pe .
Usually marketing is heaviest in winter and lowest in
late swmer and fall. Prices tend to vary inversely
with supply, EKnowing the consist (the weight of hogs
being marketed) of the market can be of help to farmers
in their breeding and planning program (25, p. 35).

It is felt that some predictions of price movements should be availe

sble so that the farmer may plan ahead, Luby (12, pp. 1402-1408) indi-

cates that during some seasons of the year a hog producer usually nets
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2 greater return from marketing lighter weight hogs while during other
periods he will usually gain by feeding to heavier weights. He says
that good predictions of prices shead of time would be helpful to the
producer in making more profitable marketing decisions., The farmer needs
predictions of price movements in the very short run, up to six weeks or
two months, and price predictions nine or more months in the future.
Spurlock and Wynn (20, pp, 12-14) sey the following sbout marketing

at lighter weights:

Ly T Ty

However, with a 2-litter system, marketings would be

made more than once a year, The best time to sell
under a 2-litter system would be July and January

Wills (25, p. 18) says that a farmer has three things to consider
in deciding at what weight to market his hogs:
(a) value of the hogs if sold now
(b) expected value of hogs at a future selling time,
recogpizing the changes in price and weight
{e) cost of producing this additional weight.

Figuring accurate price expectations is a difficult job, but in the
long run the farmer will be better off if he studies the market outlook
information for both corn and hogs and uses this in the planning for the
year-to-year hog business.

Menze's Thesis
The information for this thesis was cbtained from three different
experiments: experiment 137 (1917-1918), experiment 137-A (1918-1919),



and experiment 137-B (1916-1920). A total of 31k pigs were included in
the three experiments. These experiments were conducted by Iowa State
University of Science and Technology.

Even though these experiments are too old to be of much value, one
must remember that the experimental hogs are often under better than
"average farm conditions" at the time the experiments were conducted.

Menze (1L) in his thesis assumed fixed feed prices and in some
instances fixed hog prices. In some cases he allowed for variation of
hog prices by using an index, He used three base prices: 10 cents a
pound, 9 cents a pound, and 8 cents a pound, Labor cost was assumed
fixed at $0.25 per hundred pounds.

His results showed that, in all instances except in the case of the
poor=gaining pig, it was profitable to feed to at least 300 pounds when
the hogecorn ratio was 10.7 (price constant at 9 cents per pound). In
the case of the large-type plgs, it was profitable to feed to at least
300 pounds at a price of § cents per pound., Even in the case of the
hypothetical poor-gaining pig, the optimum was not reached until the
pig attained a weight of approximately 270 pounds, These results were
based on the assumption that there was a fixed price of hogs with no
discount on heavier weights,

To allow for a discount for both lighter and heavier hogs, an index
was established. For example, the index number for the 190 to 210-pound
hog was 100, while the index nuiber for the 270 to 290-pound hogs was
98, The price of the 190- to 210-pound hog would be the base price
assumed. If the base price was 9 cents & pound, then the price of the
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190= to 210-pound hog would be 7 cents a pound, The price of the 270-
to 290-pound hog would be somewhat less. When the price differentisl
was epplied, it was not prefitsble to carry any of these average hogs
beyond 250 pounds when the base price was 9 cents per pound. lhen the
base price was 10 cents per pound, it was profitable to carry all but
the poorer gaining hogs to a weight of spproximately 270 pounds.

L of s s

Menze indicates that one of the limitations of the experiment was
that the monthly interval in making recordings of gains and feed was
too lang to permit a very precise determination of & "crucial” point,
which might occur midway in & month,

Menze emphasizes that experiment pigs have an advantage over farm
pigs so one must be careful in applying experimental data to farm situ-
ations. One of the amain advantages is in the feeding of a well-balanced
ration by the state colleges.

Evcnthwghuwbclbhudruwapcﬂwtgm
chart from our data, we could not confidently tell the
farmer the exact time to sell his hogs (1L, p. 9h).
Only an exceedingly artful farmer may be sble to use a
procedure which tries to tell him what to do under
particular price conditions if he is uncertain whether
those conditions will prevail (1L, pp. 95-96).

About all the farmer can do, Menze says, is estimate, as his hogs
reach the market-weight vicinity, the prices that will likely occur at
different times and, using this expectation in combination with his
knowledge of the profitable marketing weight under the various alter-
native prices, then make his decision as to when to market the hogs.

Henze indicates that feed on hand can also be a limitation, because
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in some cases this will determine when the fermer will quit feeding his
hogs. There are times when the farmer will go out and purchase corn,
but this is not often done,

Usefulness of work

Menze indicates that his work has established a point of departure
from which the hog producer can proceed in the manner that his particular
situstion designstes. If his hogs are not naking gains comparable to
those found in Menze's work, the farmer must make adjustments to make up
for the deviation from the established "norm," Menge found that the
large-type hogs gained approximately .209 pounds per pound of feed fed,
medium-type hogs gained .200 pounds per pound of feed fed and poor-type
hogs gained sbout .179 pounds per pound of feed fed, This gain was for
those animals welghing 210 pounds or more.

Menze says that there is a great difference in the time for marketing
poor gainers as coupared with that for good gainers.

In general, the selected poor gainers reached the point
i o (. .0 e Haher

He states that the price differential between weights is of utmost
importance, He indicates that oftentimes it is found unprofitable to
carry the hogs to heavier weights because of this factor alone.

In conclusion, Mense says that a change in the price of hogs is
also of importance and that a farmer should plan to feed to substantially
heavier weights if the price change is large enough and if other factors
do not nullify the advance in price,
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- Atkinson and Klein's Work
Atkinson and Klein's work was based on 12 experiments in 5 Corn
Belt states. About 800 hogs were included in the 12 experiments, The
basal feed was corn (usually shelled), used with the more usual protein

following plan was observed In all the experiments:
the hogs were full-fed (mainly self-fed) in drylot,
the basal feed was corn (usually shelled), (c) the

: in supplements were fed, (d) no severe
unusual treataent was employed, and (e) the treat-
ments were the same throughout the experiments and were
sinilar to usual farm practices (1, p. 6).

Athinson and Klein indicate that the conditions governing these
trials do not duplicate farm conditions. The hogs were fed on dry lot
rather than on pasture and they received a better balanced ration than
the average hogs of the Corn Belt.

:
i

Atkinson and Klein from their analysis found that larger quantities
of feed are consumed per additionzl unit of gain in weight as hogs become
heavier. However, this increase is less than many times recognized.

Atkinson and Klein state:

The final decision regarding the weight at which it will
be most profitable to merket hogs is made by farmers
well after weaning time, as the hogs market
weight (180- to 200-pound range). By this time the feed
consuned by the breeding herd and that used to bring the
pigs up to market weight are all *past costs' already
incurred and they need not be considered when figuring

If the rise in value exceeds the cost of feeding the hog during the
week, then feeding the hog an additional week is profitable,

In figuring the incremse in the returns that can be
cbtained by withholding a hog from the market for a

week, mwrcrlu changes must be taken into
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Atkingon and Klein state that there are two price movementseseasonal
changes and discounts or premiums on heavier hogs, These changes &re
rather snall within a week, but the percentage increase that can be
obtained in the live weight is also small,

Atkinson and Klein believe that a week would be appropriate for an
actual problem of computing the most profitable weight., However, they
used monthly data for illustrative purposes,

They indicate that farmers must recognize the importance of seasonal
price movements because this can mean the difference between profit and
loss. These movements are more important than the discounts or premiums
received for holding hogs to heavier weights. It is indicated thet, over
the years, July, August, and September have in general been better
marketing months than Nevesber, December, and January.

Atkinson and Klein assumed fixed feed prices. In determining the
total cost of heeping hogs for an additional month, they derived the
nusber of feed units consumed by the hogs during the month. A feed unit
is equal to one pound of corn in feeding value, To arrive at a total
cost for feed, the fixed corn price of $0.60 per bushel was multiplied
by the nuber of feed units consused. An extra 15 percent above feed
costs was assumed as an estinmate of the average amount needed to persuade
the farmer that weiting an additional month is worthwhile,

For additional returns, Atkinson and Klein used average hog prices,

an average figure for cach month over the period 1930-1941. These prices
were derived for each weight group,



from keeping 2 hog another month is greater than
additional costs, then it is profi
to the heavier weight (1, p. 1h).

For example, Atkinson and Klein found that a pig weighing 200 pounds
in August and at 1930-41 average prices returned $8.56 per hundred pounds
or & total of $17.12, but if it had been marketed a month later at 250
pounds at the price of $8.58 per hundred pounds, it would have returned
$21.48. The additional return from holding the hog was $4.33. This is
a return of $8.66 per hundred pounds,

As additionzl returns were derived from aversge prices
of hogs so additional costs can be estimated from prices
of items on the cost side (1, p. 16).

Feed costs vary widely from farm to farm and even on the same farm
from month to month.

For the SO-pound gain in weight from 200 to 250 pounds, Atkinson
and Klein found that 249 feed units are needed.

The 249 feed units at $0.60 per bushel (the average Chicago

ice for corn, 1930-L1 ﬂﬁuw 115 percent equals
3.3.““&&%&!&”2&50”9“

or $6.56 per 100 pounds. Since the $6.56 mgmm'
lllml:thnhrndﬂ.éémm:rm,
marketing of the 250 pound hog Instead of the 200 pound hog
would sppear to be profitable (1, p. 16).

They also found that at 19304l prices it was profitable to feed pigs
farrowed in April to 200 pounds, but that it was unprofitable to feed
h“mm.

Pigs farrowed in September could be most profitably marketed at 300

pounds,

%



needs to know as nearly as possible what is
going to happen in the months ahead, The best infor-

based in

:

be
part upon t relationships, tempered by
changes ln’::n general economic situation (1, p. 18).

Comparison with studies elsevhere

In the lowa studies, 1920-1930, the feed consumed per 100 pounds of
gain ranged from 435 to 643 pounds, but in several of the studies the
feed consumption was in the neighborhood of 520 pounds. The summaries
of sbout 1900 records made by the Iowa Farm Business Association for the
years 1932-1939, on the other hand, show that the range is L18 to L7l
pounds, with an average of L4S pounds. This is 15 percent less than in
the previous decade,

" In Illinois, for 193542, the records on & group of LBO farms in
that state show that an average of 428 pounds of concentrates was required
to produce 100 pounds of gain.

The estimate used in Atkinson and Klein's study was L1l pounds of
concentrates. The rations in that study contained more feed units per
pound of concentrates and normally cost more per pound than those included
in the Corn Belt estimates, but they cost the same per feed unit.

Atkinson and Klein based their work on 12 experiments, while Mensze
based his work on three experiments,

In both the study of Atkinson and Klein and the study of Menze, fixed
feed prices were assumed; however, Menge included feed supplements in his
computation of total costs. Atkinson and Klein's ration also contained
protein supplements, but they used feed units consumed rather than pounds
of feed consumed and then multiplied a fixed price of corn per pound by
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the feed units. Atkinson and Klein multiplied their feed costs by 115
to obtain total costs; Menze added just labor costs to obtain total cost.

For additional returns, Menze used the base prices of 10 cents per
pound, 9 cents per pound, and 8 cents per pound. He allowed for discounts
with the use of an index, although in some cases he assumed a fixed price
for hogs at ali weights, Atkinson and Klein averaged each monthly hog
price over a period of 11 years, 1930-4l. Thus, they not only allowed
for discounts on heavier weights, but also considered seasonality of
prices in their analysis.

Atkinson and Klein's (1, pp. 12-1L) results showed that it was
profitable to carry hogs to only 200 pounds when the farrowing date was
in April, but to 300 pounds when the farrowing date was in September.
Atkinson and Klein said that the early spring pigs could be marketed
much more favorably at 200 pounds than at 250 pounds; that May and June
pigs actually would bring higher prices at 250 and 300 pounds than at
200 pounds; that August pigs would bring somewhat higher prices at 200
pounds than at heavier weights; and that the September pigs would be
only slightly higher at 200 pounds than later.

Mengze found that when he held prices constant for all weights at
9 cents a pound, that even when the hog reached a weight of 300 pounds,
the limit of decreasing profitability was not yet attained except for
the poorer gaining pigs.

With the base price constant at 8 cents a pound, It was profitable
to carry the large-type hogd up to 300 pounds.

When the base price was 9 cents a pound, with a discount for heavier
weights, it was unprofitable to carry amy of the average hogs beyond 250
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pounds. For the poor gainers, the optimum was 230 pounds,

At a price of § cents, the best weight even in the case of the rapid
gaining large type hogs, was approximately 230 pounds and was 20 pounds
lighter than this for the poor gainers.

When the base price was 10 cents, it was profitable to carry all

but the poorer hogs to a weight of 270 pounds,

Doak's Thesis

The source of information for this thesis was obtained from farm
management studies and animal husbandry feeding experiments. Doak (7)
in his thesis determined cumulative feed consumption for intermediate
points in terms of experimental rations by the equation y = & + bx + ex2,”
The amount of weight gained was computed by substituting the cumulative
feed consumption into the equation.

The following assumptions were mades

1) that the price of feed and hogs is constant from the
start of a breeding semson until the following pig crop

2) that the price of hogs is net to the producer on farm
weights

3) that if marginal cost was equal to marginal revenue,

vith assumed price relationships for the 201 pound hog,
then the price needed for the other weight of hogs can

be computed (7, pp. 20-23).
The computed price needed for hogs weighing less than 201 pounds
would yield the same return over total feed and labor costs as for the

201-pound hog. The latter was chosen as a base for the index because

®ihere y = gain in weight, a = intercept, b = ion coefficient
mcn); feed input, ¢ = regression coefficient for x* which = (feed
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its weight was seldom discounted in prices as being too heavy or too
light. )

Three hog prices were assumed for the 201 pound hogs $20.00 per
hundredweight, $15,00 per hundredweight, and $10,00 per hundredweight.
The price of corn and soybean meal were changed from time to time to
show what effect the change had on the most profitable weight at which
to market hogs.

By assuming that the costs other than feed and labor
costs change very little for a hog weighing considerably
more or considerably less than 201 pounds, we can then
compute the price needed for other weights to give the
same constant return sbove feed and labor cost (7, p. 32).

The difference between total revenue and total feed and labor costs
for the 201l-pound hog was added to the total feed and labor costs for
each weight of hog to obtain the total revenue needed,

The total revenue needed is the amount of revenue that

will give the same constant return above total feed and

labor costs for each weight of hogs. The total revenue

needed for each weight of hog is devided by the weight

to show the price needed (7, pp. 32-33).
An additional calculation was made by dividing the price needed at each
wveight by the price of the 20l-pound hog to derive an index of price
needed, The index of price needed was the percent required of the assumed
price of the 20l-pound hog to attain the same constant return above total
feed and labor costs for each weight of hog.

Doak found that the most profitable weight at which to market hogs
varied from time to time. He illustrated the effect of low corn prices
combined with high hog prices on the most profitable marketing weight.
For example, when the price of the 20l-pound hog was $20,00 per hundrede

weight, the index of price needed declined with each increase in the



weight of the hog.
With the price at $15.00 per hundredweight the
lnmuudprlammlmmlm
it did with the price of the 201 pound at $20,00
per hundredweight. Less advantage {s indicated for
marketing heavier hogs and less disadvantage for
mtlg)lam at weights lighter than 201 pounds
When the price of the 201 pound hog drops to $10,00
per hundredweight, with a hog-corn ratio of 10.1,
no advantage {s shown for marketing hogs weighing
above or below 201 pounds unless a slightly higher price
is obtained (7, p. 34).

When the prices of feeds were increased, profits for the 20l-pound
hog decreased and the index of price needed for weights above 201 pounds
increased, If it was assumed that the price of the 20l-pound hog remained
at $10.00 per hundredweight, but that the price of corn increased from
$1.79 per hundredweight to $2.63 per hundredweight, then the index of
price needed increased for those weights above 201 pounds and it decreased
for hogs weighing less than 201 pounds,

When the 201 pound hog was selling for $20.00 per hundredweight,
even with the price of corn at $2,63 per hundredweight and soybean meal
at $3.40 per hundredweight, an advantage was still shown for feeding hogs
to weights above 201 pounds,

With the price of hogs at $15.00 per hundred weight the advantage
of the heavier hogs was somewhat less and the disadvantage of the lighter
hogs was also less,

With the hog price set at $10,00 per hundredweight a
loss of $3.06 is incurred on the total feed and labor
costs of the 201 pound hog (7, p. 39).

To maintain the loss on the other weights the price must increase

for the hogs weighing more than 201 pounds and decrease for hogs weighing
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less than 201 pounds.

Prior to this it was assumed that fixed prices and incidental costs
were fixed; thus, as the weight of the hog increased, the average cost
per pound for these expenses decreased.

When fixed and incidental costs are proportional to live weight,
the index of price needed indicates that a slightly greater price is
needed for hogs weighing less than 201 pounds than for the 20l-pound hogs.

The 162 pound hog would have to bring $0.05 per
hundredweight more than the 201 pound hog to make
the marketing of either weight equally attractive
to the producer. The relative price needed for hogs
weighing less than 201 pounds will decline with less
favorable feeding rations (7, pp. 60=6L).

Doak states:

Fixed and incidental costs of hog production will lie
somewhere within the range of pr onal to live
weight and nearly constant for marginal units of gain
depending on the methods and circumstances of pro-
duction involved (7, p. 65).

He says that proportional costs may have to be used in a case where
the producer follows a system of three or more farrowings seasons a year;
thus, competition could then exist for a limited amount of fixed

Doak concludes by saying that, with a cost structure which assumed
fixed and incidental costs constant, the hog producer would have to
receive a higher price per pound for hogs weighing less than 201 pounds
than for the 201-pound hog to make the marketing of either weight equally
attractive, unless either a loss is incurred on feed and laber costs for
the 20l-pound hog, or the returns over total feed and labor costs is very

small for the 20l-pound hog.
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sell his hogs when
to heavier weights
With fixed and incidental costs proportional to live
weight the hog producer can market hogs weighing less than
201 pounds with a small premium needed when feeding ratlos
are faverable and at a discount when feeding ratios are
less favorable to be equally profitable as compared with a
201 pound hog (7, p. 69).

In comparing Doak's work with the work of Menze and the work of
Atkinson and Klein, it was found that Doak approached the problem in a
different manner than the others. Menze, like Atkinson and Klein, equated
marginal revenue and marginal cost to determine the most profitable
marketing weight., Doak assumed that marginal revenue and marginal cost
were equated at 201 pounds live weight. He determined the returns over
total feed and labor costs using different hog and feed prices for the
201-pound hog. Doak then computed total revenue needed to obtain the
same return over feed and labor costs at heavier and lighter weights.

In all three studies fixed feed prices were assumed for a particular
amalysis., Doak did change them from time to time to show the effects of
either higher or lower feed prices on the returns above or below 201
pounds. From his analysis, Dosk could not say whether it was more profe
itable to market hogs above or below 201 pounds; he could only conclude
that there was an advantage in marketing the hogs above or below 201
pounds, The profitability of marketing the hogs above or below 201 pounds
was dependent upon the prices that existed at these various weight levels.
In other words, if the index of price needed was 93.9 for a hog at 252
pounds, the price of the 252-pound hog would have to be 93.9 percent of

the 201-pound hog price to be as profitable., However, the price (actual
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market price) might be saaller than thisj thus, it would be unprofitable
to carry the hog to 252 pounds, Deak throughout his work refers to the
advantage or disadvantage of hogs sbove or below 201 pounds rather than
the most profitable weight.

Mll&”imlmwernsmtmmbothmum
assumed fixed, Henme used three base prices of 10 cents a pound, 9 cents
a pound and § cents a pound. In some cases he allowed for & discount
on heavier and lighter hogs with the use of an index. In other cases,
this price was constant for all weights of hogs., Dosk also used three
prices, but these prices were used to show only the returns of the 201
pound hog, Atkinson and Kleln used monthly prices which were averaged
over an elevenwyear period, 1930eLl,

Doak found that if the price was assumed constant from weight to
weight that the most profitable weight varied considerably when different
feed and hog prices were used, With the price at $20.00 per hundredweight
the weights above 201 pounds showed the advantage, but when the price
was decreased to $10,00 per hundredweight both the weights above and
below 201 pounds showed a disadventage. As feed prices increased, the
heavier hogs showed less advantage or more disadvantage and the lighter
hogs showed more advantage and less disadvantage,

Menze like Atkinson and Klein found that marketing hogs at 300 pounds
was profitable If certain assumptions were made. Menze found that when
the price was held constant at 9 cents a pound, all but the poorer gaining
hogs would be carried to 300 pounds. Atkinson and Klein found that when
hogs were farrowed in September, the hogs could be carried to 300 pounds.
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All three studies show that, as the hog-corn ratio widens, the
chance of receiving greater profits for heavier weight hogs increases.
When the hog-corn ratio narrows, the chances of receiving greater profits
for heavier weight hogs decreases,
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WHY FARMERS MARKET THEIR HOGS
AT WEIGHTS BEYOND 200 POUNDS

Animal husbandry people and some packers urge farmers to market
their hogs below 200-210 pounds, but most farmers feed them to 230 pounds
or more., Why? Do they make more money? If so, then why do animal
husbandry people urge farmers to market below 200-210 pounds? Is this
not asking the individual to sacrifice profits so that the group may
benefit? Or would the decline in total tonnage of pork raise the hog
prices enough to more than compensate the individual for losses of incane
that would have been received from selling at heavier weights?

Ohio Experiment

Some research has already been done in this area. For example,
Ohio State in 1955 conducted a trial on the costs and returns of ten
Chester White barrows and gilts. The sample used in the trial was too
gaall to draw any final conclusions, but it did give an indication of
the cost and returns beyond 200 pounds, The hogs were weighed at weekly
intervals and feed consumption was carefully determined, The returns
were determined by the weekly market prices, The trial began Octoder §
and was conducted through December 7. During this period the aversge
daily gain per pig was 1,58 pounds, but it varied from .56 to 2.76 pounds.
An average of 542.9 pounds of feed per hundredweight galn was required.,
This varied all the way from 302.1 to 1529.6 pounds (26, p. 38).

There was an overall loss of $3.76 per hog from the beginning te
the end of the trial. There was a general decline in hog prices during
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this period; hog prices resched their low point in the month of December.”
The average weight of the hogs at the beginning of the period was 206.7
pounds and the average weight at the end of the trial was 306.2 pounds.
However, this was not a typical farm situation; if it were, farmers
probably would not have been marketing their hogs at weights beyond 200
pounds,

Feed consumption was variable between weekly periods - which the
Ohio State people claim could have been partially caused by weather
conditions (refer to Table 1).

"iarketed at the end of any weekly period, except on November 2,
the hogs would not have returned as much (feed costs included) as they
would have had they been marketed at the start of the trial or at the
end of a previous weekly period® (26, p. 38). In other words, a farmer
would have been money ahead to sell the hogs at the beginning average
weight of 206.2 pounds rather than carry them to heavier weights,

Hog prices during this trial were relatively low. The prices had
been declining since June and had reached their lowest point in Deceuber
thet year, The June average price for 200-210 pound hog was $20.2) per
hundred pounds and the December price was $11.52 per hundred pounds,”

¥hat would the results be if the prices had been normal? In order
to answer this question, ten-year-average Chicago market prices were
used in place of the actual weekly prices, and the values of the hogs
were re-calculated.” This made some difference. Table 1 show that there

" WSmeby, A, B., U. S. Departuent of Agriculture, Agricultural
Narketing Service, Chief Market News Branch. Data on monthly prices of
hogs per 100 pounds, Chicago. Private communication., 1959,
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were six instances where the value of each hog was actually reduced from
one week to the next, but when adjusted hog prices were used, there was

only one such case and that was the week when the average gain was four

pounds as shown in Table 2, However, when costs were taken into account,
even with the ten-year-average hog prices, in six out of nine weeks they
would not have returned as much as they would have had they been marketed
at the outset of the trial or at the end of a previous weekly period.

Daily gains were quite variable; in some weeks excellent gains were
made while in other weeks poor gains were made, According to the Ohilo
State people, the hogs did not make satisfactory gains during cold,
damp weather,

If we were to accept this result as shown, we would have to reject
the hypothesis that it is profitable to carry hogs beyond 200 pounds,
However, in this trial the sample was small and the weather conditions
were quite severe so that we need additional research in order to accept
or reject this hypothesis,

USDA Research

Atkinson and Klein (1) recorded some work done in 12 experiments
in five Corn Belt states., They state that "The feed-and-gain data from
the 12 experiments showed that as the weight of a hog increases, larger
quantities of feed are consumed per unit of gain, but less than is
generally recognized" (1, p. 22).

Daily gain increases rather rapidly from date of weaning to point
at which 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
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200 to 210 pound weight rangej but the daily gain is only 10 percent less
at 160 pounds than at 100 pounds (see Figure 1) (1, p. 3).

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

¥When this criterion was used, they found that 10 percent more feed
was consumed per 100 pounds weight gain for the 225 to 275 pound hogs
than for hogs up to 225 pounds., Hogs marketed at the 200 pound level
consumed one half percent less feed units per 100 pounds of live weight
than would hoge marketed at 225 pounds, Atkinson and Klein (1, pp. 8-9)
state that hogs marketed at 250 pounds required 1 percent more feed
units, hogs at 275 pounds required 2 percent more feed units and hogs
at 300 pounds required 3 percent more feed units per hundred pounds of
live weight than did the 225 pound hogs (refer to Table 3).

In determining the most profitable marketing weight, comparisons
were made between the cost of keeping the hog for a given period and its
increase In value during the period. The weight gains and amounts of
feed needed for those gains were taken from Atkinson and Klein's figures
on feed consumption and weight gains (see Table L), Atkinson and Klein's
figures on feed consumption were adjusted to the United States Department
of Agriculture weight classifications. In order to deteraine costs of
feeding, it was necessary to formulate a ration as follows: corn, meat
scraps, and soybean-oil meal in such proportions as to make up a 10«
percent-protein feed, To determine the cost of feeding, the 19551958
average feed prices were used. From this, marginal costs were determined.
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Table 3. Feed consumption for specified gains in live weight per 100
pounds gain (1, p. 8)

of mwtﬁ) Feed units Pounds Feed units Pounds
200 to 225 Le9 LLB 10h.2 109.0
225 to 250 506 L70 108.,0 11h.3
250 to 275 528 L96 112,6 120.6
275 te 300 552 523 117.8 127.3
200 to 250 Lot L59 106.1 111.7
225 to 275 517 483 110.3 117.4
250 to 300 5ho 509 115,2 123.9

200 to 300 519 L8L 110.6 117.8

Harginal revenues were determined by the use of average prices of 1955
1mnmmmomt;uu-mmupuo¢hymamum
groups. The difference between the values of the various weight groups
constituted the marginal returns,

With an average price for hogs and an average price for feeds per
year, the optimal marketing weight in 1955 was about 20 pounds since
marginal cost exceeded marginal revenue at the 270 pound level. This
is shown in Figure 2. In 1956, the optimal marketing level was about
270 pounds, because at 300 pounds marginal cost exceeded marginal revenue.
In the years 1957 and 1950, the optimal marketing weight was beyond the



by
weight, measured both in feed units and in pounds of feed

(1, p. 25)
Feed consumed Aate of gain in live welght
m per additional 100 pounds
Live weight of feed in pounds
35 0 0 -
50 6l 7 50.7 29.3
(4] 172.8 137.5 28,2
100 261.8 227.0 27.2
125 392.1 3217 26,1
150 5045 L19.6 25.0
175 619.5 521.7 23.9
200 37.7 628.5 22,9
225 859.8 70,6 21.8
250 986.3 658.1 20,7
275 1118.3 962.0 19.6
300 1256.3 1112,8 18.6
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 19585 this can be
explained by lower feed prices, Fox example, soybean oil meal decreased
mmsmmummmsammwmmm
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Table 5, Feed prices by years (in dollars) (21)

—

Corn no, 3 yellow™ $1.35 $1.29 $1.12 $1.07
Meat scraps 5.03 4T3 LeT1 5.80

e

%Y. S. average price received by farmers on 15th of month,

1956 (refer to Table 5) (22). 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,

Figure 2 shows that the highest marginal revenue was at 180 to 200
pounds, but also shows the marginal revenue decreasing to the 2l0-pound
level, then increasing up to the 270-pound level, after which it took
another turn dowrward. The explanation for this is that there is a 30«
pound differential between 240 and 270 pounds and between 270 and 300
pounds, whereas a 20-pound differential was used up to 20 pounds. Thus,
the additional ten pounds add enough to total value to more than offset
the lower price for the 270-pound hogs.

In the foregoeing sections of the chapter, average yearly prices and
cost relationships were used in determining optimal marketing weights.
We will look at seasenal price variation to see what effect it had,
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Atkinson and Klein cbserved that during 1930 to 1941 the seasonal price
pattern was quite stable except during periods of price control or when

a sharp change occurred, This does not mesn that price movements in any
year will follow the seasonal pattern, but over & peried of 5, 10, or

20 years the seasonal changes are very similar (1, p. 10). Price patterns
are shown in the accompanying Teble 6. A study, which is based on

R. J. Foote and Karl A, Fox's (9) article and on the bulletin by Breimeyer
and Kause (5) 1s being conducted by & fellow graduate student.” The
seasonal movements were observed from 1947 to 1959, Table 7 shows the
price patterns during this period.

Highest prices occur during June, July and August when marketings
are light for the period, 1947-59 while highest prices were attained
during July, August and September for the peried, 1930«41, The price
breaks in October when spring pigs are marketed and it finally reaches
the low point for the year usually in November for the period, 19L7-59.
During the period, 1930-l41 the low point was reached in Decesber and
cccasionally in January. When the 1947-59 data were used, prices rose
gradually through July with no peal or low point realized in late winter
and early spring. Previously, a late winter peak and an early spring
low polnt were realized,” = Atkinson and Klein (1, p, 10) indicated that

Departeent of annlaa and Sociol Iowa State
thi\m'sl Seience and Technology, Ames, Iowa., Data ;;”Jn direct
Xuq Privats communication. 1960

*ereineyer and Kause (5, p. 13) indicated that the prices for years
l%?-ﬂmhauauﬂyp‘&abmblmmmth:dnelm
briefly before substantial Increases in the price of hogs ocourred,
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Table 6, Index mumbers of sessonal variation in prices for 200-220
pound good and cholce barrows and gilts at Chicago for
years 1930-41 (1, p. 10)

Month Index number Month Index number
January 93,2 July 109.0
Februery 97k August 112,2
Harch 100.0 Septenber 112,9
April 97.1 Octaber 100.7
May 96.8 November 92.0
June 100.3 Decenber 88.4

during 1930-41 & peak was reached in March and a low point was realized
in April and May., On the average, hogs marketed in July, August and
Septesber brought a price of 20 percent more than those sold in November,
December and January. This was true for both periods, 1930-41 and
194759,

Atkinson and Klein (1, p. 11) state that "normally hogs marketed
within marketing range, 200 to 2L0 pounds sell for higher prices than
heavier or lighter weights." (Refer to Tuble 6.) Atkinson and Klein
show that price discounts for heavier hogs vary considerably from month
to month. This still holds true for the period, 194759 (refer to Table
7)s Part of this is due to the fact that price changes come first for
the lightest hogs. The changes in price for medium weight hogs come
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Table 7. Index mumbers of seasonal variation in prices for 180-200 pound,

200-220 pound pound, 240-270 pound good and choice (or
u. S, dg. 1, 3, and 3) barrows and gilts st Chicago, 1947-59
Month 'Ifo-aoo 200-220  220=2h0 240-270
F 96.6 96.5 96,0 95.4
H"hm j 97.2 973 97.5
April 97 97.6 927.6 97.7
103.3 103,.2 102.9 102.4
; 107.9 107.7 107.4 106.5
July 110,2 110,4 110.3 109.6
August 107.5 108,7 109.5 110.h
September 102.3 103.L 10L.6 106.3
Qctober ™ %.0 %07 ”ol
Hovember 90.7 90.1 90,1 90,5
December 93.1 92,2 1.4 90.3

-

®Rohdy, Danald, wetMumsumqy Iowa State
University of Sclence and Technology, Anss, Tova. Data from direct
peyment study. Private communi .

Dpercentage of each weight groups moving average,

slightly later while the changes are delayed still more 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 fast. Prices of
wmmmm;nlmmmwummmuwx
Octaber" (5, p. 13). The reason for the delayed price movements for
M&W“Mmtﬂlsrqﬂuﬁfwﬁmmm,m“m
marketings and price changes to appear later.
zamnnmu.mlmmumwmumw
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by months for 1957 and 1958, According to Table 8, in 1957 it was
profitable to carry hogs up to and mbove the 300-pound level for each
of the months. In 1958, it was again profitable to carry hogs up to and
beyond the 300-pound level with the exception of December. In December,
marginal cost exceeded marginal revenue at the 240~ or 270-pound weight;
therefore, the optimal marketing weight was at 24,0 pounds., The data
show that the marginal revenue fluctuates considerably more by months
then does the marginal cost. The reason is, of course, that the price
of feed does riot fluctuate as much during the year as do hog prices.

As for varistion of marginal revenue between months, the 180-pound
level shows a marginal revenue of $7.22 In August and $5.24 in January,
This is a difference of $1,98. In the 200~ to 220-weight classification,
marginal revenue ranged from §5.76 in August to §3.72 in January, & dif-
ferential of $2,0L. In the 220- to 2h0-pound weight classification,
marginal revenue ranged from a high in August of $4.60 to a low in
November of $3.38, a differential of §1.22, In the 2h0- to 270=-pound
classification, the high marginal revenue was $6.33 in August, the low
was $4.09 in Decesmber, The greatest differential in marginal cost was
at 270~ to 300-pound weight group which showed a difference of § .50 frem
January through December. The results in 1950 were similar, as shown in
Table 8. |

If marginal revenues and marginal costs were computed per month for
1955 to 1956, it would probably show that it would be unproefitable to go
beyond 270 pounds and in some months probably even unprofitable to go
beyend 240 pounds, It appears that there is a definite correlation



Table 8,

sh

inal returns and marginal costs Ly menths for years
«1958 ( in dollars)

180-20 200-20 220-20 20-29 20030
MR MNC MR HC MR HC HR ). ¥ MR NC

I 1 e s

5.24
54143
5.61
5.09

5.99

6.7

T.7h
7.22
5.19
5.43
571

2,19
2,11
2.12
2.13

2,18
2.16
2,18
2.15

2,08
1.99
1.93
1.92

1.66
1.89

2,16

2,20

2.27

2,15
1.96
1.92
2,00

FEEw
=883

¥ Nar
IE8 ABIE

F
&

2.27
2,19
2.20
2,21

2,26
2.2,
2.27
2.2,

2,17
2,07
2.01
1.99

1.93
1,96
2.0k
2,25

2.2
23
2.37

2.2l
2,06
2,00
2,08

3.32
3.40
3.47
3.57

3.35

k.60

L.28
3.50
3.31
3.35

3.kl
3.67
4.28
3.86

b, 18

L.66
L8

.22

3.18
3.08

2,37 ke
2,29 L

2.29

2.31 ke

2.36

2,33

2,26
2.16

2.10 L.

2,08

2,02
2,05

2.3h L

2,
2,
2.,
2.47

2.34
2.15
2,08
2,17

3.7k
3.61

h.27
h.h;

3.62 b

3.6k

3
3.69

h.52

h.21
h.21

3.73 L6

3.68

%
3.31
3.28

3.18

3.2) L.

3.36

3.7 k.8

o

3.85

9
5.37

5.06
3.56

3.90 5.68

3.69

3.39 5

3.3




55

between high hog prices and increassed optimal marketing weights, Of

course, marginal costs have been steadily declining since 1955 and this,
too, has had some effect. However, the effect of the decreasing marginal

cost was less than the effect of the increasing marginal revenue in this
case.

The following conclusions made by Atkinson and Klein (1, p. 12)
also apply to some of the results obtained from the direct payment study
which are found in Table 7.* The farmer must make his choice between
marketing a 200-pound hog at a specific time or at 250 pounds a month
later. le must consider price discounts and seasonal movements in order
to determine the profitability advantage of either weight. For the 13-
year period, 1947-59, early spring pigs farrowed in February and March
could be marketed more favorably at 200 pounds than at 260 pounds or
heavier weights, 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-Ll, July 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 July, although bringing about
the same price at 240 pounds as at 200 pounds, were discounted at heavier
wveights, For the period 19L7-59, pigs farrowed later in July could be
profitably carried to heavier weights (refer to Table 7). For pigs
farrowed in September, the peak fall farrowing month, the hogs carried

» Donald, Department of Economics and Sociology, Iowa State
University of Science and Technology, Ames, Iowa, Data from direct
payment study, Private communication, 1930.
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beyond 240 pounds brought a higher price than at 200 pounds, The Septen~
ber pigs during the period 194759 could 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 pounds than at heavier weights"
(1, pp. 12-14), For the period 1947-59, the November pigs farrowed
earlier in the month could be carried profitably to 240 pounds, but for
pigs farrowed later in the month the 270 pound pigs had the profitability
advantage over the 240 pound pigs.

"There is a discount on heavier weights of pigs farrowed in December
and in the months fellowing, this discount grows larger® (1, p. 1L).
Therefore, timeliness of farrowing is quite important in determining at
vhat weight it is more profitable to market hogs.
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INCENTIVE PAYMENTS NECESSARY TO INDUCE FARMERS
TO MARKET THEIR HOGS AT LIGHTER WEIGHTS

"Supply and demand determine prices, and prices determine not supply
and demand, but production and consumption® (18, p. 77). In the deter-
mination of price, consumers react quickly and easily, but producers
cannot react so rapidly. If the demand for pork weakens and prices
decline, the market receipts of hogs will not decline until almost a year
has elapsed. This results in a oversupply of pork in some periods and
a shortage in supply of pork in other periods. Because of this situation,
the possibility of some kind of government program for hogs has been
suggested.

One type of government program which has been quite popular is the
price support program like that for wheat., This support program, used
to support the price of wheat, has kept wheat prices relatively stable
and also has hept the income of the wheat farmer at a higher level. In
this prograan the farmer may take advantage of either the loan or purchase
agreement program. In both cases he msy deliver the wheat when the
Commodity Credit Corporation calls for it or he may sell it on the free
market if that price becomes favorable, The wheat that is delivered
under loan or purchase agreement is put into storsge and held there until
it is disposed of, either through exports or through use during periods
of droughts, wars, or other national emergencies. However, for the past
several years, wheat stocks have been accumulating,

Because storege is a part of this program, it would not be adaptable
to hogs., However, the direct payment program such as Canada is using



58

could be a workable program, Under a direct payment program, all of the
mumuhcmudmunmmtmaamwmd
be made to the farmer to make up the differentiaml between the market
price and the support price, This stabilization of returns could
decrease instability in hog production.

A direct payment program could also be used to reduce hog production
in the short run, The direct payments could be made only on 180« to 200-
pound barrows and gilts, thus, in the short run, decreasing the total
tonnage of pork coming to market.

It vas assumed that farmers are willing to carry their hogs to the
optimun marketing weight where marginal revenue is equal to marginal
cost. On the basis of this assumption, the marginal revenues and marginal
cost determine the optimal marketing weight.

Since there is a considerable amount of variation in hog prices froam
year to year and even from week to week, returns for hogs 200 pounds and
over were computed for a ten-year peried, 1949 through 1958, The weekly
Chicage nmarket prices were used to compute the returns on hogs, Two
farrowing dates were chosen, April 15 and September 15. On the basis of
Atkinson and Klein's (1) work and also Beneke's suggestion, a gain of
1,25 pounds per day was used.” It was possible then to determine at what
time period hogs reached different weights. Hog and feed prices were
used for those specific time periods,

For returns, the Chicago weekly market prices with the grade

*Beneke, R. R, Department of Ecenomics and Sociology, lowa State
University of Science and Technology, Ames, Iowa. Damily gain of hogs.
Private communication. 1960,
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classification of Numbers 1, 2 and 3 barrows and gilts were used, A risk
factor, i.e., the risk of losses béyond 200 pounds, was also included in
the computation of marginal returns, According to Speer the risk would
be about one half of 1 percent for the weights that were considered.”

Honthly prices were used to compute merginal cost (21, 22). Data
for feed consumption were taken from Atkinson and Klein's work (1). A
ration including corn, soybean oil meal and meat scraps was used in such
propertion that the ration consisted of about 10 percent digestible
protein,

The amounts to be added to the marginal cost for interest on invest-
ment are shown in Table 9, Beneke™ felt that for purposes of this
project fixed costs such as depreciation and interest on equipment and
shelter need not be considered, because these costs have already been
incurred and thus would not determine at what weight the hogs should be
narketed.

Results show that there was considersble variation in marginal
returns from year to year. For example, when the farrowing date was
September 15, marginal returns for the 210- to 230-pound weight group
ranged from $8.90 in 1950 to $3.07 in 1951 to £3.74 in 1957 (see Table
10). This variation can be attributed to a movement in hog prices. In
1950, the price of the 210-pound hog on April 23 was $17.2L, but the price

er, C, Department of Animal Husbandry, Iowa State
University of Science and Technology, Ames, Iowa. Risk of loas for hogs
beyond 200 pounds, Private comwunication. 1960,

**Beneke, R. R. Department of Economics and Sociolegy, Iowa State
Ihlvm!tvaf&tmmw s Ames, Iowa. MNW
in hog production. Private mimuﬂ. 1960,
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Table 9, Interest on sy o for two farrowing dates and a 20-pound

interval (in
tieight .

Year 190 210 230 255 285
Farrowing date September 15
1949 $.06 $.07 $.07 $.17 $.17
1950 07 .08 ¢ . »
1’51 007 .08 .w . 16 019
1952 07 07 +08 .16 A7
1953 +08 09 o1 19 .21
19584 07 .08 +08 .19 19
1955 o05 .05 OM . cl?
1% . .06 . 013 -13
1957 .06 07 .10 .15 .
1958 07 +08 .09 17 +20
Farrowing date April 15
W .w .m .09 . m 'u
1950 .06 07 .09 16 wil
1951 08 09 .10 o1l .15
1952 +06 .07 +09 13 .
1 08 .10 11 19 22
1 .10 .12 12 13 o1
1955 07 07 +08 .08 10
1956 ' .06 07 13 .15
1957 007 tm .OB . im
1953 - -09 . 10 .13 -——

“Interest rate was assumed to be 5 percent per anmum,
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of the 230-pound hog on May 9 was $19.61, an sxplanaticn of why the
marginal revenue was so high during this period. For the same period
in 1951, the price of the 210-pound hog was $22.02 while the price of
the 230-pound hog was $21.ll, and In 1957 the price of the 210-pound
hog was $16,36 and the price for the 230-pound hog was $18.39.

Variation was even greater when the 10-pound intervals were used;
in several cagses there were actually negative marginal returns. For
exanple, the weight group of 250260 pounds In 1958 during the period
December 25 to January 1, 1959, the marginal revenue wes ~$1.L7 (see
Table 11),

There was also a falr amount of variation in marginal revenues
between weight groups (refer to Figures 3 and L), In 1950, for example,
for the weight group 230-255 pounds from May 9 through May 29, the mare
ginal revenue was $5.62 when the farrowing date was on September 1S5,
The marginal revenue for the weight group 255-285 pounds for the period
Mgy 29 through June 23 was $2,83. The price of the 230-pound hog on
May 9 was $19.61 while the price of the 255-pound hog was $19.97 on May
29. The marginal revenue was quite high because the heavier hog was
higher iIn price than the lighter hog, This is not true in the next
weight group; the price of the 265-pound hog was $19.5L while the price
of the 255~pound hog was $19,97, thus the marginal revenue was somewhat
less.

Harginal costs did not vary much from month to month, but the vari-
atlion was great enough to necessitate using monthly data rather than
annual cost data,
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Figure 3. Marginal revenue - marginal cost when farrowing date was
September 15, using weekly data for years 1950, 1951 and 1957.




65

11.00 ] r l

I0.00—

9.00}—
8.00}—
/MR 1957
wn
T 7.00
=
T A
a / MR 1950
s [ .- MC 195
/
_~MC 1950

:,/
!

l
I ,’ ‘(/ 11[}
5 c-=MC 1957
I
AT
// \MR 1951

2.00 ------f l I

3,00

190 210 230 255
210 230 255 285

WEIGHT GROUP

Figure L., Marginal revenue - marginal cost when farrowing date was
April 15, using weekly data for years 1950, 1951 and 1957.



66

According to Figure 3, it was profitable to carry hogs up to and
beyond 285 pounds in 1957. Some of the years showed several Intersections
of marginal revenues and marginal costs. For example, in 1951 there were
two intersections., The flirst appears in the weight range of 210230
pounds and the second in the weight range of 230-255 pounds. In this
case, however, it would be profitable to carry the hegs up to and beyond
265 pounds since the marginal revenue exceeds the marginal cost after the
second intersection. In 1950, the intersection occurs in the weight
range of 255285 pounds; thus a farmer could profitably market his hogs
at the 255 pound level, but not beyond this weight,

According to Figure L when the farrowing date was April 15, it was
profitable to carry hogs beyond 285 pounds in 1957 even though there are
two intersections - one of which ocours in the weight range of 230-255
pounds and the other occcurs in the weight range of 255285 pounds, The
reason for it being more profitable to sell at 265 pounds rather than
230 pounds is that marginal revenue exceeds marginal cost after the second
intersection, In 1951, the intersection occurs within the weight range
of 210.230 pounds; thus it would be most profitable to sell the hogs at
210 pounds. In 1950, it would have been profitable to carry the hogs
to heavier weights because at 190 pounds marginal cost exceeds marginal
revenue, but beyond that point marginal revenue exceeds marginml cost,
In this case, it would be profitable for the farmer not to sell at 190
pounds, but rather to carry his hogs up to and beyond 205 pounds.

Once the optimal marketing weights had been determined it was
possible to determine the size of the incentive payment that would be
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necessary to induce farmers to market hogs at weights of 190-210 pounds
rather than at heavier weights.

For example, in 1950 when the farrowing date was September 15, it
was profitable for the farmer to sell his hogs the week ending May 29 st
& welght of 255 pounds. The marginal returns for carrying hogs from 230
pounds to 255 pounds was $5.02, whereas the marginal cost for carrying
the hogs an additional 25 pounds was $4.20, plus $.16 for interest,
totaling $4.36. Actually the marginal revenue exceeds marginal costj
but in the next weight group marginal cost exceeds marginal revenue, So
it would have been profitable to market at 255 pounds rather than at a
heavier weight, The additional value frem 200 to 255 pounds is $1L.72,
but it cost an additional $7.11 to raise the hog to that point., The
profit was §7.61, thus, the payment would have to be at least $7.61 to
encourage the sale of hogs at the lighter weight.

Another exsmple {s that of April 1954 when the intersection of mar-
ginal cost and marginal revenue occurs in the weight group of 210230
pounds; thus it would be more profitable to sell at 210 pounds, The
marginal revenue from 210 to 230 pounds is $2.99 while the marginal cost
is $3.01. There would be no need for an incentive payment at 210 pounds;
however, inducement of farmers to market their hogs at 190 pounds would
require a pgyment. The total return for the 210-pound hog would be
$59,39 while the return for the 190-pound hog would be $51.58 or a dif-
ference of §$7.81. The cost inveolved would be $2.73 for feed costs and
$.08 for interest, a total of $2.81; the profit of carrying the hog up
to 210 pounds would be §5.00; therefore, & payment of $5.00 or about
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$2.50 per hundred weight would be required to induce the farmer to sell
his hog at 190 pounds,

In conclusion, it appears that a payment to induce farmers to market
their hogs at 200 pounds or lighter would be required in most menths,
T™he size of the payment would depend upon hog prices and feed prices
that existed during the perlod the hog reached 200 pounds and above.
Because of the variation of these prices, especially the hog prices, it
would be rather difficult to establish a single figure which could be
used as an incentive payment, Thus, some plan of basing payments on
past weeks' receipts might have to be used.
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COST OF DIRECT PAYMENT PROGRAM TO INDUCE FARMERS TO SELL THEIR
BARROWS AND GILTS AT OR LESS THAN 200 POUNDS LIVE WEIGHT

What would a program to induce farmers to sell their hogs at lighter
weights cost?

In order to mnswer this question, it is necessary to determine the
profit or loss involved in carrying hogs to different weights. Profit
is equal to total revenue minus total cost, so it is necessary to deter-
mine both revenues and costs. Table 12 shows the figures of interest on
investment; these amounts were added to marginal cost.

Profits were computed from 200 pounds live weight upward to points
vhere marginal revenues were equal to marginal costs. The incentive pay-
ments must at least be equal to the profit made beyond 200 pounds in
order to induce farmers to market hogs at lighter weights, This profit
was computed for both the 10-pound and the 20-pound intervals, first by
months and then by weeks. Because of the variation in market prices from
week to week, it is somewhat doubtful whether monthly estimates of
incentive payments were valid,

Table 13 shows marginal revenue and marginal cost by months for the
year 1954, The 20-pound and the 30-pound intervals were used because
hog prices are quoted by these weight classifications in the market
reports which were used as the source of price data.” The 10-pound
interval was used because hog prices vary a great deal from week to week;

%*The 20-pound and 30-pound interval will be designated as the 20«
pound Interval throughout the rest of the thesis although in actuality
it will still be a 20-pound and 30-pound [nterval,
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thus a more accurate approximation of the optimal marketing weight could
result.

Marginal revenues are affected by variations in hog prices as well
as by gains In weight. The marginal revenues in the last two months of
1954 were higher than in 1955, The 1957 and 1958 marginal revenues were
also quite high. This follows the price fluctuations of these years
closely. The marginal costs declined from year to year with 195k being
fairly high, a decline followed in 1955 and another decline followed in
1956. The marginal costs were slightly higher during the first few
months of 1957 and were slightly lower again in 1958 directly reflecting
variations in feed prices during these years.

Figure 5 shows that in 195L it was profitable in all months to carry
hogs up to 240 pounds and up to 270 pounds in all months except July.

It was profitable to carry the hogs up te 300 pounds in all months except
June through August and the month of December,

The weekly data show a greater number of intersections than the
monthly data. The reason for this is that the hog prices vary a great
deal from week to week., For example, if one looks at Figure 6 for the
year 195h, when the l0-pound interval was used, the September 15 farrowing
date shows intersections between the weight groups of 200-210 and 210220,
between 210-220 and 220.230, and between 230-240 and 2/,0-250, etc. There
are seven intersections altcgether., The marginsl costs were computed on
a monthly basis since the variations in feed prices are negligible from
week to week, Figure 6 shows that there is little variation in marginal
cost from time to time; the lines representing marginal costs appear to
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Table 13, Marginal revenues, marginal costs by months for 1954 (in

dollars)

Weight 200-220  220-240  240-270 270300

M| MR K R K MR K
Januery $5.19 $2.65 $L.63 $2.77 $6.29 $4.37 §5.75 BL.67
February 5.19 2,67 LoBh 2,79 6,69 K38 6,08 L9
March S«65 2,71 5.15 2,62 7.22 Lk 6,95 L.76
April 5.9 2,73 S.2 2,85 7,50 kSO . 7.10 L8l
May 5.59 2,83 L.59 2.93 5.85 k.63 5.07 L.ok
June 5.07 2.82 3,97 294 L.k L5 348 LT
July .95  2.84 3.88 2,96 L.38 465 2,48 L.98
August S427 2,88 L.TT 3,01  6.59 L.75 h92 5,08
Septeaber h.52 2,84 L2 2,96 6,09 LG8 5,35 5.0
October 3.83 2.6h 3.79 2.79 5.5 L.36  5.20 L.66
November 3.7 2,56 3.39 2.66 LUS L9 LS5 L.L9
Deceniber 3.12 2,61 2.9h 273 2.7 Lh.a29 343 LS9




DOLLARS

h

e e T L o8 T o R R R

9.00—

8.00—

6.00]>

5.00 <
__—MC 270-300%
-—«-MC 240-270%
4,00 i
\ _—MR 270-300%
MR 200-220%

MR 220-240

npepibet L Y e MC 2

W—~MC 200-220%
2.00}— —

1.00—

) U N A Y (P B I |

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
TIME

Figure 5. Marginal revenues and marginal costs for all weight groups

computed on a monthly basis, the point of intersection
indicates optimal marketing weight, 1954 data,



75

11T Tt 9 1T 1 1 "l

FARROWING DATE SEPT. IS = h

700 CARROWING DATE APRIL 15 e-eee

6.00— =
5.00— -3
4.00— ™

3.00— =

MC
2.00— &

g
29 adfeo® 0000 o 00® o0 (A J ‘

DOLLARS

.00

Ol—

MR\

2-00’_ -

1.00—

3.00— -z

4.00 -

5.00— -

| I [ | | I | | | |

180 190 200 210 220 230 240 250 260 270 280 290
90 200 210 220 230 240 250 260 270 280 290 300

WEIGHT GROUP

Figure 6. Marginal revenues and marginal costs for two farrowing dates,
September 15 and April 15; a lO-pound interval was used,
195l data,



7%

be either straight-lined or gently sloped. The number of intersections
from one week to the next can be attributed to the variation In hog
prices, The variation in marginal revenues is much reduced when the 20-
pound interval is used because the prices of hogs bi-weekly show less
mwmmul.vpﬂm.'

Each Intersection of the marginal revenue and marginal cost repre-
sents one optimal marketing weight. The nusber of optimal marketing
welghts is greater when the 10-pound interval is used than when the 20-
pound interval is used because of great price variation in the 10-pound
interval, In 1956, when the farrowing date was April 15, there were
four optimal marketing weights: 190, 230, 260 and 290 pounds. The
nunber of optimal marketing weights is much reduced when a 20-pound
interval is used. One of the reasons is the manner of calculation.
When the 20-pound interval was used the total value was computed by taking
the 180« to 200-pound price times 190 pounds, The 190 pound figure was
the midpoint between 180 and 200 pounds. The 200~ to 220-pound price
was multiplied by the midpoeint figure of 210 pounds. When the 10-pound
interval was used, the welights started at 180 pounds and moved upward
by 10«pound intervals to 300 pounds live weight., So in this case the
180-pound hog was multiplied by the 180« to 200~ pound price in computing
the total value, The value of the 190-pound hog was also computed with
the 180- to 200~ pound price, but the value of the 200-pound hog was come
puted by multiplying the 200epound figure by the 200~ to 220-pound price,

*It was assumed that two weeks would be required for & hog to gain
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This resulted In a sudden change in the magnitude of marginal revenue
between 190 and 200 pounds, with the assumption that there was a price
differential between the 180« to 200-pound - and 200~ to 220-pound price.
Another reason for less fluctuation with the 20-pound interval is that
it covered a period of two weeks, whereas the 10-pound interval covered
a period of only one week., The bleweekly prices fluctusted less than
the weekly prices.

When the 10-pound interval was used, the size of the incentive pay-
ment that would have been needed for the April 15 farrowing date varied
from O peyment for both 1954 and 1955 to $19.55 in 1953, When the
Septenber 15 farrowing date was used, the size of payment needed varied
from $1,92 in 1954 to $16.81 in 1950, (Refer to Table 15,) The reason
for this was that the feed costs in 1950 were comparatively low and
marginal revenues because of higher hog prices were comparatively high.
The same reasoning holds true for 1953, although the marginal costs were
not as low, relatively, as they were in 1950,

Estimates Based on Monthly Data

At the outset, monthly data were used to arrive at an estimation
of total cost of the program. Table 14 contains the incentive payments
necessary to encoursge farmers to sell their hogs at 200 pounds. Monthly
data on total commercial hog slaughter were adjusted by the percentage
of barrows and gilts in total run on the market month by month (23). The
figures were further adjusted by using the percentage of barrows and
gilts coming to market under 200 pounds, the percentage mccording to the
Chicago market being approximately 15 percent. The incentive payments
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Table 1k, Imthn’rnnu computed monthly for years 1954-1958 (in

dollars)®.

195k 1955 1956 1957 1958
January $6.91 $1.10 $ 0 $2.81 $li.6l
February 7.7 1.16 15 3.7 7.25
March 9.73 1.40 1.36 ha19 8.7
April 10,50 1.73 2.06 L.k 5.70
May 5.23 1.52 2.21 3.04 6.08
June 3.12 2,18 1.99 k.07 6483
July 2,87 2.68 2.13 6.73 8.59
August S.6h 3.58 3.08 9.39 8.29
Septenber Lh.20 blé 2.91 - 76k
October 3.47 2,75 3.69 - 6.50
November 1.81 Il 1.73 5.06 L.2h
December U8 0 2,60 3.92 2.1k

8Incenti ts = inal -
s ) ve paymen 2 marg revenue - S marginal costs beyond

"rmfummawumzoopum.
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Table 15, Incentive payment computed on & weekly basis with 10~ and
20-pound intervals and two farrowing dates, i1 15 end
September 15, for years 1950-1958 (in dollars)®

Farrowing date September 15 Farrowing date April 15
A. 10-pound interval®

1 18,81 12,67
1§1° 6.10 .
1952 8.62 .22
1953 15.29 19.55
1954 1,92 0
195 70 11,19
1957 6.1,0 10.53
1958 1,11 1.02

i

210 poundsd

1950 11.05 7.61 0 0
1951 2.7k 0 .21 0
1952 8.61 7.35 0 0
1953 14,15 7.93 16,58 10,54
1954 4,98 0 0 0
1955 8.02 7.67 0 0
1956 6,03 Sedly 10.40 8.7
1957 6.L49 h.31 7.37 h.T1
1956 12,96 11,31 2.15 66

8Incentive payments = inal revenue = inal costs beyond

hha-nh for marketing at 200 pounds or below,
®Payments for marketing at 190 pounds or below,

dl'm for marketing at 210 pounds or below.
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were merely multiplied by the adjusted commercial hog slaughter figure
to obtaln a total cost figure each month., The years considered were
195 through 1958, The totals in part A of Table 16 indicate what the
program would have cost had it been in effect during these years. In
1954, the total cost would have been $42,987,658, in 1955, $17,107,853
and in 1956, $20,629,585.

In years of lower prices, as In 1955, the total cost to the govern-
ment would have been less, In succeeding years, prices of hogs increased
vhile feed prices declined so that profits and therefore incentive pay-
ments were larger. The 1958 figure was $59,803,381.

Estimates Based on Weekly Data with Two Farrowing Dates

Beneke® and Shepherd™" advised that weekly data should be used to
compile total cost because with hog prices varying considerably from
week to week these data would more accurately estimate the total cost
of the program.

The only weekly slaughter figures that could be obtained were those
under federal Inspection (23). No total commercial slaughter figures
were avallable by weeks, In order to determine total commercial slaughter
It was necessary to adjust these figures by the following formulas:

n,a.n. Department of Econonlcs and Sociology, Iowa State
University of Science and Technology, Ames, Iowa., Use of weekly data to

mmmdmmmm Private communication,

e shepherd, G, S, of Ecenomics and Sociology, Iowa State
University of Science and ogy, Ames, Iowa, Use of weekly data to
WWM incentive payments program, Private communication,



Teble 16, rwmummsr program when using monthly
years

958 (in dollars)

Total cost

1955
1956
1957
1958

$42,987,650
17,107,653
20,629,565
36,235,611
59,803,381

1958

T Gafte onited o 5 weekly basli vIth Tuv Tarrowlag

$18,276,539 & L6,L57,496
57,206,539 116,679,675
40,275,750 69,760,365
38,729,710 83,873,457

Spayments for marketing at 200 pounds or below,
Prhe two farrowing dates were April 15 and September 15,



X weekly hog slaughter under federal inspection.
Since this necessitated using monthly flgures on weehkly data, some error
would resulty however, no other figures were available. The hog slaughter
figure was further adjusted by the monthly percentage of barrows and gilts
under federal inspection. To obtain a figure which represented the total
cost which would have been incurred had the program been in effect, the
slaughter figures were adjusted by the percentage of hogs which were
marketed under federal inspection at or below 200 pounds. For the 20~
pound interval, the incentive payments needed to induce farmers to market
at two weights were computed. The two weights were 190 pounds and 210
pounds. Chicago market data indicated that LO percent of the hogs
slaughtered weighed under 220 pounds. This percentage was used to adjust
the hog slaughter figures when the purpose of the direct payment was to
encourage farmers to sell their hogs at 210 pounds. The weekly slaughter
figure was multiplied by 15 percent when the purpose of the direct payment
was to induce farmers to sell their hogs at 190 pounds. Table 15 contains
the incentive payments for each year., The incentive payments were multie
plied by the weekly adjusted slaughter, The hogs that were farrowed
September 15 would weigh approximately 200 pounds on April 15, The
September 15 incentive payment wes used for the period April 6 through
July 27. The hogs farrowed April 15 would weigh 200 pounds on November
15, so this incentive payment was used for the period Novesber 2 through
January 26, Total cost figures for the months of February, March, August,
September and October were not computed.,
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The results sheim on part B of Table 156 are not entirely accurate
because the payments were based on the profits which would have been
made had the pigs been farrowed on April 15 and on September 15. One
reason for a slight inaccuracy is that the hog prices and feed prices
vary from time to time and if the prices representative of these periods
had been used, the incentive payments might have been quite different.
However, the results give an indication of what a direct payment progras
of this type would cost the government.

The results show that the total cost in the weekly data in each year
is higher than the total cost in the monthly data. For example, in 1955,
the cost was $17,107,853 when the monthly data were used and the cost
was $18,276,539 vhen the weekly data were used, In 1956, the figure for
the monthly data was $20,629,585 and the figure for the weekly data was
$57,206,539. However, farmers were induced to sell at 190 pounds with
the weekly data rather than at 200 pounds as wes true with the monthly
data, Furthermore, when the weekly data were used, hogs farrowed on
September 15, 1956 would not have been marketed until 1957 when hog prices
were comparatively higher than in 1956, The monthly data were based on
1956 prices in this case. The cost of the direct payment program to
induce farmers to sell at 210 pounds was even higher because LO percent
of the hogs were marketed under 220 pounds. In 1956, the cost of the
two farrowing dates covering only a total of 7 months was $116,679,675.
(Refer to part B of Table 16.) When the weekly data and the payments to
encourage farmers to sell their hogs at 210 pounds were used, the total
cost in 1956 was highest, the 1958 figure was next with a cost of
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$83,673,457. In 1957, the cost was $569,760,365 and In 1955 the cost was
lowest with $45,457,496, Hog prices were quite low in 1956, especially
during the first few months. The reason for the high cost is that the
hogs farrowed on September 15 would be marketed in 1957 when hog prices
were sgain quite high (2h). In 1956, the total cost for the peried,
November 2-January 26, when the April 15 farrowing date was used, was
$31,727,52) and the total cost for the period April 6-July 27, when the
September 15 farrowing date was used, was $84,952,154. However, the hogs
farrowed September 15 were marketed In 1957, so the lower 1956 hog prices
are not reflected in the total cost figure that year,

Estimates Based on Weekly Data with Twelive Farrowing Dates
Beneke® suggested that in order to determine the total cost of the
progran more accurately, it would be advisable to choose at least 12
farrowing dates., These were chosen to be on the 15th day of every month,
In the determination of profits and incentive payments, actual heg
prices were used at the time the hogs reached various weights. Fer
example, the hogs farrowed January 15 would weigh about 180 pounds each
on August 1; they would weigh sbout 200 pounds each on August 15 and 220
pounds sach near the end of the month. The total values of hogs were
computed from 200 pounds upward to 300 pounds, and marginal revenues were
computed from these. The marginal cost figures were computed on & monthly
basls and the optimal marketing weights were again determined. There
were several optimal marketing weights especially when the 10=pound
“#Beneke, R, R, Departaent of Economics and Sociology, Iowa State

University of Science and Technol Ames, Iowa, Nusber of farrowi
dates, Private comunication. 1960, -
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interval was used, For example, for pigs farrowed on May 15, 1955, the
optimal marketing weights were 210, 230, 260 and 300 pounds, Each optimal
weight represents an opportunity for the farmer to maximize his profit.

The incentive payments when the l0-pound interval was used ranged
from 0 to $15.8L while the 20-pound interval payments ranged from O to
$11.31,% (Refer to Tsble 17.) The incentive payments for the hogs
farrowed January 15 appear on August 15, vhile the incentive payments
for hogs farrowed February 15 appear on September 15, etc. The reason
the figures appesr this way is that the farmer receives his payment at
the time the hogs reach 200 pounds rather than at farrowing time. In
addition, the total costs of the program are computed by taking these
incentive payments times the number of hogs slaughtered at the time these
hogs reach a weight of 200 pounds.

There are usually several Incentive payments because there are
several profitable weights at which farmers could market their hogs.
The marketing weight for which the farmer would receive the greatest
amount of profit was chosen. These are the payments which appear in
Figures 7 though 9. These figures show the relative size of incentive
payments in different years. The payments were used to compute total
cost to the government. In addition to using actual prices, moving
average prices and a fixed price were used to determine the costs of the
program, A fixed price of §$16.18 per hundredweight was computed for hogs
at all weights. This fixed price was derived by averaging weighted

¥he incentive payments for the 20-pound interval were made for

those hogs marketed at or below 210 pounds., These are given in part B
of Table 17, ’
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Table 17. Incentive payments using sctual market prices with a 10-pound
- and 20-pound interval for years 1955-1959 (in dollars)®

1955 1956 1957 1958 1959
A. 10-pound interval®

January 9.05 .20 13.26 1.18
rwlsls 8.27 5.60 8.26 3.96
March 15 12,22 9.65 9.2k 1.3
April 15 8,00 7.0k 6.0 1h.11
May 15 2.27 15,84 7.59 1.06
June 15 2.71 10,50 3.91 0
July 15 3.33 5.55 3.81 1,02
octeber 15 ‘o 5,52 9,32 1.79
November 15 o 11.19 10.53 1,02
December 15 5.60 5.0k 10,71 1.56

— 2 L R Y
March T.72 6,02 mﬁ 3.53 9.6 1.67 L.TT 37
April B.02 6.03 6.9 12,90 7.67 S.1k L.31 11,31
” 6. 12,27 10.63 215 0 10,08 6.21 ]
June ) wo”v 6065 loul 3025 80& 1.1&9 0
m zthh 7!59 30!3 .52 1.17 3.27 1.81 1.51
August 3.0 2,02 1.96 3] 1.03 29 1,23 2.64
September .96 2.43 0 3.k O 0 .45 0
Octaber 0 5.56 9.41 147 0 S5.03 7.9% 1.03
HNovember 0 10¢h0 llog 2, 15 ols Bo” 8.30 o“
December  L,52 6.70 10,54 1.87 3.76 2,34 L.92 0O

2Incentive payments = inal revenue « > inal ts beyond
190, 200 or 210 pounds, =N — -

bl'Mforarkoumlt!ODMorbnw.
CPayments for marketing at 190 pounds or below,
dpayments for marketing at 210 pounds or below.
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prices (23) over a fiveeyear period, 1955-1959. Since the same five-
year period was used to determine the moving average prices by weeks,
it is possible to compure the size of the incentive payments and total
costs derived by the moving aversge price with those derived by use of
the fixed price of $16.18,

When the fixed price of $16.18 per hundredweight was used, the total
values and marginal revenues were again computed. There were usually
one or two optimal marketing weights when the fixed price was used, rather
than three or four optimal marketing weights as was true when the actual
prices were used, The optimal marketing weight was usually 265 or 300
pounds, with the exception of several optimal marketing weights of 230
or 205 pounds when the 20-pound interval was used., The incentive pay-
ments ranged from $2.35 upward to $4.83 when the 10-pound interval was
used and frem $.91 upward to $3.14 when the 20-pound interval was used.*
(Refer to Table 18,) One remson the incentive payments were smaller
when the 20-pound interval was used than when the 10-pound interval was
used vas that the payments were made to induce farmers to market at 210
pounds with the 20-pound interval and 200 pounds with the 10-pound
interval,

A five-year period, 19551959, was used to compute moving mverage
prices. Each week was averaged over this five-year period for 52 weeks,
An average figure was used to reduce the effects of cycle movements. In
addition, the effects on hog prices of any other economic occurrences

such as a war or a threat of war were also reduced. With average prices,

T ¥ihe incentive payments for the 20-pound interval were made for
those hogs marketed at or below 210 pounds,
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Table 18, Incentive payments using a fixed price of $16.18 per hundred=
weight and a 1 and 20~pound interval for years 1955«
1959 (in dollars)®

1955 1956 1957 1958 1959
A. 10-pound interval®

January L.38 3.56 bbb 3.99
legs 3.81 3.55 3.80 3.7
March !5 3.09 qu 3.20 3."2
lﬂ'lis 15 2.613 g.;% g.gg g.ig
e 15 n . x 3.68
July 15

January 3.83 2,86 hL.,02 3,36 2.67 1.9 2.79 2.30
M 30& ao’l 3.“3 30“ 2.29 lo” 2.” 2,01
March 2.71 2,75 2.7‘] 3.'5 1059 1.” 1'62 lqw
m‘l 2.10 2.‘5 !o’z 2068 1.17 1.70 lom 1-76
May 1.81 2,61 2.16 2.7 1,00 1.71 1.28 1.84
June 1.69 2,62 2.03 2.85 «93 1,69 1.20 1.93
JW 1‘“ !060 20& 3!20 !91 1189 1¢35 2023
August 3.6 2.37 3.22 2., 2.52 1.6 2,29 2.04
M hodl 3023 ’06 3-“ 3cm 2.{; !t&l 2065
October .29 3.56 3. 3.7 3.1 2, 2.8 2,65
m hl” 3.21 hom ’.59 2.59 3.12 2.95 ﬂ.lﬂ
December 3.94 2.82 L9 3.4k 2,78 1.74 3.02 2,37

2Incentive payments = inal revenue - inal costs beyond
105, 300 & 00 ¥ == b

Ppayments for marketing at or below 200 pounds.
“Payments for marketing at or below 190 pounds.
Ypayments for marketing at or below 210 pounds,
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instead of many sharp fluctuations in hog prices which could cause
unusual profits in some periods, there would be a smoothing-out effect
and thus profits would maintain normality. Because the effects of cyclic
movements are reduced with aversge price, the variation in the size of
incentive payments is also reduced, The incentive payments for average
prices ranged from .95 to $9.32 when the 10-pound interval was used.
(Refer to Table 19.) There was more consistency in the size of the
payments from year to year when the average prices were used than when
the actual prices were used. The consistency of average prices is shown
on Figure 7 where all five years are represented; the general pattern
showed that incentive payments were fairly low early in the year, sbout
$1.00, but then increased and reached their highest peak of about $7.00
on April 15 of each year. Following this, there was a general decline
reaching a low of O on September 15 and then an increase to November 15
and another decline at the end of the year., (Refer to Figure 7.). This
fluctuation was primarily caused by seasonal movement in hog prices.
Figure § shows that when actual prices are used, the movements are
not consistent; in other words, the pgyment in a particular month nmay
be high one year and very low for the same month the next year. This
is illustrated in Figure 8 where for the month of Hay the incentive pay-
ment in 1957 was $15.94, but for the seme month In 1955 it was only
$2.27. The cyclic movement may have caused the inconsistency of the
size of incentive payments from year to year, The seasonal movements,
too, have an effect on size of payments, but these may well be over-
shadowed by the cyclic movements. Vhen average prices were used, the
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. Incentive payments moving average prices and a 1
RIS 10 ot ot (atesval T yeurs 19551990 (in deltare)®
1955 1956 1957 1958 1959
A, 10-pound interval®
January 15 6.28 5.6 6,36 5,89
!ww, . .h2 5.7 -
Mls 15 gog g.w 8. 1009
- Vg S  m 51 5o
o 18 ot bt 0 A
July 15 1.8 2.33 gq_’g 2.47
5
<4 2018
5.37
14.56
P a
1 1958 1959
January 3.68 2.1 3.87 3.21 1.63 .92 1.75 1,26
Harch 8.70 8.75 8.13 8.75 5.67 5.87 5.70 5.82
& [srhRiBid S LD LRI
June L.62 5.18 hlg‘é 5,37 1.87 2.26 2,04 2,46
July 2,12 2,02 2,37 3.00 1.65 2,19 1.83 2.31
August 3.59 2.64 3.48 3.1 1.8 1,10 1,74 1.53
September . 58 .80 .62 0 0 0 0
Octaber 0 0 0 0 1.27 .58 .97 .78
November ?.38 3.6 L.35 3.84 3.88 3,11 3.9 3.42
December +06 4.25 5.25 4,73 2.93 2,19 3,11 2.69

®Incentive payments = S marginal revenue - S manginal costs beyend

190, 200 or 210 pounds.,

bpaynents for marketing at or below 200 pounds.
®Payments for marketing at or below 190 pounds.
dpayments for marketing at or below 210 pounds.



Figure 7. Incentive payments using moving average prices with a 20-
pound interval; payments for marketing at 210 pounds or

below for years 1955-1959.
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size of payments attained their peaks and low points at the same times
each year, but when actual prices were used, the payments reached their
peaks and low points at different times from year to year. For example,
in 1996, the payment on January 15 was $9.05, it reached a peak of $12,22,
on March 15 declined to $2.27 on May 15 and to $1.76 on August 15; then
the payment increased to $11.19 on November 15 and declined to $5.0L en
December 15, In contrast, the 1957 payment was slightly lower on Jenuary
15, only $4.20, then it increased until it reached its peak of $15.84 on
May 15. This pesk came exactly two months later than in the previous
year, The payment declined to & low of $.74 on September 15 which was
one month later than the low in 1956, The payment increased to $10.53
Hovember 15 and to $10.71 on December 15. (Refer to Figure 8 and Table
17.)

The general movement with actual prices was as followsy the size
of the payment was fairly high in January, it rose in the following
months and reached i{ts peak in March, April or May, and then it declined,
reaching the low point usually in August or September. When the 20-pound
interval was used, there were several low points in 1956 and 1959, For
example, in 1959 the payment was O on January 23, also O on May 23 and
June 23.* In 1956, a low of zero wus realized in May and September,
(Refer to part B of Table 17.)

When the $16.18 per hundredweight price was used, the variation in
the size of incentive payments was relatively small when compared to the
variation of incentive payment when the moving average prices and actual

cwm?umtwmmgnuamm
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prices were used, The incentive payments are shown on Figure 9. The
scale used in this case is larger than the scale when actual prices and
average prices were used, When the 20-pound interval was used, the pay-
ments were below $3.00 for the most part.,” In 1957, the pgyment was
$1.96 on January 23, it declined to a low of $1.69 on June 23 and rose
to its highest point of $3.02 on December 23, The variation in the sisze
of the incentive payment was caused by & movement in feed costs (21).
The other years, especially 1956 and 1958, had more variation in the size
of the incentive payments. For example, the 1956 payment varied {rom
$2.67 on January 23 to $.91 on July 23, vhile the 1958 payment varied
from $2,79 on January 23 to $1.20 on June 23."" Even though there was
a sinilarity in the movements in the size of the incentive payments,
there was some variation as to the time the payments reached their peaks.
In 1955, the peak in the size of incentive payments wes attained on
October 233 in 1956, it was reached on September 23; in 1957, it was
reached on December 233 and in 1958, it was reached on October 23.

¥hen the 10-pound interval was used, the payments were fairly high
on January 15, then declined to a low in April, May or June and subse-
quently increased to a fall peak in September, October or November., In
1957, the high pealk was reached in Novemberj in 1956 and 1958 it was
in January, Again this is a reflection of the variation In feed costs
since the price of hogs Is fixed at $16.18 per hundredweight. (Refer
to part A of Teble 18,)

hﬁumuwmrammmmmauuuzmm
or .

#¥Me incentt for marke
e i ve payments were for ting the hogs at or below
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Estimates of Total Cost of the Program

To determine the costs of the program, the federally inspected hog
slaughter data (23) were adjusted to obtain total commercial slaughter
figures., However, instead of using monthly percentages of barrows and
gilts of total slaughter under federal inspection, the percentage of
sows marketed by weeks was used (24). This percentage was subtracted
from 100 to determine the percentage that barrows and gilts mahke up of
total slaughter.

It was first assumed that 100 percent of the farmers would partice
ipate in the program, Therefore, it wes possible to use the hog slaughter
figure, which was adjusted for the nusbers of barrows and gilts, and
total commercial slaughter and multiply these figures by the various
incentive payments to obtain a total cost figure.

Twelve farrowing dates were chosen; thus there were 12 incentive
payments. The incentive payment would have been pald at the time the
hogs were marketed. For example, when the pigs were farrowed on January
15 the fammers would probably have received payment on August 15 because
the hogs would have weighed spproximately 200 pounds at this time, It
was assumed that this incentive payment could be used throughout the
entire month of August. In other words, there was one incentive payment
for all of the January farrowings, etc, These payments were determined
for each month of the year and for a four-year period, beginning with
the first farrowing date, January 15, 1955, and ending with the last
farrowing date, December 15, 1958,

When a fixed price of $16.18 per hundredweight was used, the payments
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and the total costs to the government were moderate. The cost of the
program, assuning 100-percent participation, probably would have been
lowest in 1958 with a total cost of $233,213,092 when the 10-pound intere
val incentive payments were used. The incentive payments appear on
Table 16 and total costs of the program with a price of $16.18 per
hundredweight assumed, appear on Table 20, The cost in 1955 {rom August
10 through December 20 was $1i2,719,537 which is comparatively high
considering that the time Included was less than one half year, The
1957 figure was highest with a cost of $251,560,776. When the 20-pound
intervel wes used with incentive payments to induce farmers to sell hogs
at 210 pounds, the 1956 figure would have been low with a cost of
$129,025,125, while the 1955 figure, which included less than five months,
would have been $068,861,057. The 1957 figure showed a total cost of
$141,743,278, while the 1958 figure was $129,748,906.

What was the reason that certain years were high, while others were
low?

The incentive payments for 1955 averaged $4.62 per hog shen the 10«
pound interval was used. This was the highest average figure for any
year considered, thus it partially explains the reason that the year of
1955 had such a high total cost., The average incentive payment for 1956
vas lowest with a figure of $3.35 per hog, 1957 was second high with
$3.91 and 1959 was third high with $3.69.

When the 20-pound interval was used, 1955 showed the highest average
paynent with $2,07 per hog, 1957 was $2,20, 1958 was $2,00 and 1956 was
low with $1.75. This partially verifies the results cbtained above,
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le 20. Total cost to the government of incentive payment program
— using a fixed price of $16.18 per hundredweight, 10- and 20~
pound interval, 70- and 100-percent participation for years
1955«1959 (in dollars)®

g, sl
A. 100-percent participation
1995°  $142,719,537 1955  § 68,861,057
1956 239,521,102 1956 129,025,125
1957 251,560,776 1957 141,743,278
1958 233,213,092 1958 129,748,906
1959 150,208,397 19594 80,562,545
Year cost
B. ici on
1955  § 99,483,687 1955¢  §62,202,747
1956 167,661,788 1956 90,317,5%
1957 176,086,231 1957 99,220,313
1958 163,249,198 1958 90,824,240
19594 105,145,870 1959 96,393,777

%Total cost computed by mul Incentive payments by ad justed
mxmmmu:yguu ‘g.r. . v

Dparmers induced to sell at 210 pounds when the 20-pound interval
was used,

®Includes only 5 months.
U neludes only 7 months,
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Another question might be why the size of payments varied. Since
the price of hogs is fixed at 316,18 per hundredweight, the variation
in the size of the payments must have been due to the variation in feed
costs., In 1955, the average corn price was only $1.25 per bushel for
the last 5 months; this was the lowest corn price for the period, except
for 1958, Meat scraps and Soybean oil meal were comparatively high, but
the fact that corn made up the major part of the ration explains why the
incentive payments were so high. In 1956, the soybean meal price was
$4.01 per hundred; the meat scrap price was $4.73 per hundred pounds and
the corn price was $1.42 per bushel (21). This represented the highest
corn price, thus lowering profits and also lowering the incentive pay-
ments. The soybean meal and the meat scraps were comparatively low in
price in 1956, but the incentive payments were 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 meat scraps
from $4.73 per hundred pounds in 1956 to $L.71 per hundred in 1957 and
a decline in price of soybean meal from §4.01 in 1956 to $3.80 in 1957.
The incentive payments in 1958 and 1959 were fairly low, but not as low
as those in 1956, a difference that can be explained by the fact that
the average prices of meat scraps were highest and soybean meal prices
were comparatively high in 1958, Meat scraps increased most from $4.71
per hundred in 1957 to $5.80 in 1958, while soybean meal moved from $3.80
per hundred in 1957 to $4.14 in 1958, The corn price was lowest this
particular year; however, the very high soybean meal and meat scrap price
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more than offset the lower corn price.

There was an additional factor which determined the total cost and
that was the nunber of hogs marketed in these years. The number of hogs
slaughtered, especially the last few months in 1955, was much higher
than in later years, This caused the price of hogs to drop drastically
in the last month or two in 1955, The marketings on Decesber 7, 1955,
were 2,027,162; the marketings on December 7, 1956, were 1,622,741; the
marketings on December 7, 1957, were 1,461,667; the marketings on
December 7, 1958, were 1,168,763; and the marketings on December 7, 1959,
were 1,764,429, The hog slaughter figures on December 7, 1959, were
higher than the siaughter figures in the previous three years. The 1957
and 1958 slaughter figures, at least in the latter months, were come
paratively low, In 1956, however, in the first two or three months, the
slaughter figures were even higher than In the other years, except for
1955, For example, the nuiber of barrows and gilts marketed on January
S, 1956 was 1,597,895, while in 1957 it was 1,276,682; in 1958 it was
1,159,6773 in 1959 it was 1,16l,389; and in 1955 it was 1,555,642,
Similar relationships hold true for wbout the first two months, although
the 1959 figure surpasses the 1955 figure in some weeks.

When actual prices were used to determine the total cost of the
program, the government payments were much higher, The fixed price of
$16.18 per hundredweight resulted in a moderate payment per year by the
government. Total cost did not exceed $252 million In any year. W¥hen
actual prices were used, the cost for a five-month period in 1955 with
100-percent participation, would have been $36,586,573, but in 1956 for
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mmm,mmtmmmmw,ﬁo,yoammtm. it
would have been $483,700,135; in 1958, it would have been $31h,877,176
and for seven months of 1959, it would have been $131,505,533. These
are the cost figures when the 10-pound interval was used and they are
found in part A of Table 21, So the cost of the program was appreciably
higher when actual prices were used, Uhen the 20-pound interval was
M,melmwmmliuMm
lover, The reason for the 20-pound interval incentive payments being
lower was explained earlier in this chapter. The 1955 total cost figures,
when the 20-pound interval for five months was used, was $25,620,537,
vhile the 10-pound interval showed a cost of $36,586,573. The 1956 figure
was $30L,889,981, the 1957 figure was $209,671,776, the 1958 figure was
$210,840,689 and the 1959 figure for seven months was $90,8L5,633.

Even though the 1956 prices were low earlier in the year, they
increased gradually throughout the remainder of the year, This partially
explains wiy the 1956 figure was comparatively high. The prices had
recovered fairly well by April in 1956, However, the 1953 prices were
even higher than the 1956 or 1957 prices, although the 1957 prices were
fairly high, too. Another reason for the comparatively high cest in
1956 was that on the average the 1956 slaughter figures were higher
throughout the year than were the 1955, 1957 or 1958 slaughter figures.
One reason the 1957 cost figure was high was 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
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Table 21. Total cost to government of incentive payment program using

e T
10-pound interval _ 20-pound interval®
Year Total cost Year Total cost
A. 100-percent participation
1955¢  § 36,586,573 1955¢  § 25,620,537
1956 162,660,908 1956 30k4,869,961
1957 L83 ,700,435 1957 269,671,776
1958 311,677,176 1956 210,840,689
1959¢ 131,508,533 19594 90,8U6,633
. 10-pound tnterval %m_mi
Year Total cost Year tal cost
B. IO-percent participation
1955¢  § 25,610,602 1955°  § 17,934,376
1956 323,062,675 1956 213,423,005
1957 338,590,370 1957 202,770,276
1958 220,411,068} 1958 147,588,509
19594 92,010,381 19594 63,592,634

8Total cost multipl,
G&Wﬂlﬁam wwmmm

- Pparmers induced to sell at 210 pounds when the 20-pound interval

CIncludes only 7 months.
dncludes only 7 menths.
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comparatively high and the meat scrap prices were highest. The consider-
sble increamse in meat scrap and soybean meal price could have more than
offset the lower comn price and thus help to explain why the 1958 total
cost was not so high., In addition, the total barrow and gilt merketings
mlmﬁ.ln.lm.

Average prices would be of more value to the farmer as far as
projecting vhat will happen than either actual market prices or a fixed
price. These prices were averaged week by week and therefore have a
tendency to smoothout the price fluctuations throughout the year. The
total cost when the average prices were used appears on Table 22, In
1956, the cost was higher than in other years, reflecting the fact that
the total marketings were higher that year than they had been since 1952.
The cost that year would have been $320,663,620; in 1957, the cost would
have been $323,529,4363 in 1958, it would have been $30L,967,407. For
a fivee-month period in 1955 the cest would have been $111,766,353 and
for a seven-month period in 1959, it would have been $2lk,341,271, The
1958 figure again, as in actual prices, was comparatively lower, because
the prices of meat scraps and soybean oil meal made a recovery that year,
although corn prices declined slightly (21). This means that with average
prices, the profit was less during this year; therefore, the incentive
payment had to be less too. The average prices appear on Table 23.

The 20w-pound-interval total cost figures were again lower than the
10«pound interval figures., The 1955 ﬂgmm“?.ﬂm.ﬂhmm.
20-pound interval was used, whereas it was $111,766,353 when the 10-pound
interval was used. The 1957 figure was highest with a total cost of
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Table 22. Total cost to government of incentive payment program using
a moving average price, 10- and 20-pound interval, 70 IM.
100-percent participation for years 1955-1959 (in dollars)

20= o
Year To cost Year Total cost
A, 1 t icipation
1955  $114,766,353 1955¢  § 67,003,284
1956 328,663,820 1956 193,860,632
1957 323,529,436 1957 196,40k ,568
1958 30L4,967,L07 1956 183,638,506
19599 2uh,3h,27 1959 161,051,972
20-pound !ahnnlh
Year Total cost Year Total cost
B. ent icipation
1955¢  § 60,336,453 1955¢  § 15,902,303
1956 230,064,687 1956 135,702,kk9
1957 226,472,962 1957 137,484,321
1958 213,767,197 1956 128,731,655
19594 171,036,879 19594 112,736,376

8Total cost computed by multiplying incentive payments times adjusted
total commercial barrow and gilt slaughter.

Prarmers induced to sell at 210 pounds vhen the 20-pound interval
was used,

®Includes only 5 months.
YIncludes only 7 months.
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Table 23. Moving average hog prices, 1955-1959 (in dollars)® (24)

s

Date 180-200 200-220 220-240 21,0270 270-300
1-%7 $16.98 $16.92 $16.65 $15.93 $15.41
-1/ 17,00 16.95 16.65 15.94 15.27
1/1h-1/22 17.08 16.97 16.67 16,1k 15.55
1/22-1/29 17.38 17.33 17.1k 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
2/9-2/1 16,86 16,99 16.85 16.35 16.03
2/ 23 16,54 16,70 16.61 16,16 15.96
mjﬁj 2 16.1]3 16-36 16-29 15092 15083
3/2-3/9 16.21 16,15 16.36 16.10 15.89
3/9=3/16 16,39 16.61 16,57 16.27 16.05
3/16-3/30 16,69 17.12 17.09 16,62 16,66
i//; 6 17.48 17.70 17.66 17kl 17.3h
17.73 17.83 17.73 17.45 17.47

L/13=4/20 17.69 17.97 17.687 17.53 17.51
L/2 17.66 17.69 17.79 17.43 17.31
yﬂ 17.49 17.72 17.59 17.21 17.02
/l=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
5/1 S 18.36 18.56 16,35 17.8k 17.82
5125_;%1 18,94 19.13 18.90 18,34 18,30
6/1 19.28 19.h1 19,27 18,78 18,72
Gevs bR bR BB BE ER

- L] L] 1 - »

6/22-6/29 19.70 19.87 19.69 19.15 19.20
6/29-1/6 19.47 19.71 19.63 19.04 19.19
1/6=1/13 19,22 19.67 19.55 20,00 19.35
1/9-1/20 19,0k 19,56 19,30 19.84 19.31
1/20-7/27 18,56 18.91 18,81 19.62 19.17
7/21-8/3 18.h1 18,80 18.78 19.7h 19,28

®The moving average prices were derived b

y averaging Chicago prices
for Us S, No. 1, 2 and 3 barrows and gilts by weeks over the five-year
period, 1955-1959.
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Table 23. (Continued)

Date 180=200 200220 220-24,0 21,0-270 270-300
8/3-8/10 18,25 18.73 18,80 19,68 19.25
8/10-8/17 17.94 18. Lk 18,48 19.33 18.96
8/17-8/2) 17.82 18,20 18.32 19,16 18,81

1 17.81 18,16 18,26 19,02 18,72
8/31-9, 17.51 17.87 17.99 18.80 16,59
9/7=3/14 17.15 17.56 17.66 18,51 17.56
9/1h=5/21 16,55 17.31 17.37 18,1} 17.63
9/21-9/28 16,69 16,97 17.06 18,13 17.57
mﬂ"% 16.92 17.19 17.22 18.01 17.69
10/5-1 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- 15.89 16,03 15.99 16.48 16,24
11/2-1 15,61 15.69 15.63 16,06 15.68

11/9-11/16 15.57 15.65 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

e o0 S S o A
12/14-12/21  15.74 15,74 15.47 184 15,07
12/21.12/28 16,03 16.01 15,70 15.04 15,41
12/28-1/2 15.11 15.12 14,83 14,07 uf.us
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$196,10l,568, the 1956 figure was $193,660,632, the 1950 figure was
$163,638,506 and for seven months in 1959 the figure was $161,051,972
when the 20-pound interval was used. (Refer to part A of Table 22.)

Figure 10 shows the relationship between costs to the government
when a fixed price of $16.18 per hundredweight was used, when actual
prices were used and when moving average prices were used to compute
total cost. The relationships of the cost to the govermnment are similar
vhen a 20-pound interval is used, When one looks at Figure 10, it can
be seen that when actual prices were used the fluctuation in total cost
from year to year was much greater than when the moving average price or
fixed price was used.

Since the assumption that 100 percent of the farmers will participate
in the program was unrealistic, it was necessary to choose some percentage
to represent the number of farmers who would participate. Beneke® felt
that 70 percent would be a fair estimate. The cost of the program was,
of course, reducedy this cost is shown in Figure 10, Part B of Teble 20
shows the cost of the program when a fixed price of $16.10 per hundred-
weight was used with 7O-percent participation.

The total cost in 1956 was $167,66L,766; in 1957, the cost was
$176,086,231, These can be compared to the costs of the 100-percent
participation figures of $239,521,102 in 1956 and $251,560,776 in 1957.
The cost for a full four-year period which includes five months in 1955
and seven months in 1959 was §711,599,72) for 70-percent participation

}B_mdu, R. R. Department of Economics and Sociol Iowa State
University of Science and Technology, Ames, Iowa, Mm;tuan of
farmers in the incentive payment program. Private communication. 1960,
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interval with 70~ and 100-percent participation for years
1956=1958.
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when the $16.18 per hundredweight price was used. The cost for 100-
percent participation was $1,017,222,90L. The 20-pound-interval cost
was less: it was $569,540,911 for 100-percert participation, The cost
for the full four-year period, when actual prices were used with the 10-
pound interval, and 100-percent participation was $1,429,330,625, while
it wvas 51,000,485,092 for 70-percent participation. The corresponding
20-pound interval showed a total cost of §921,869,616 for l00-percent
participation and a total cost of $645,308,802 for 70-percent partice
ipation. When the average prices were used, the cost was $1,316,268,287
when the 10-pound interval was used with 100-percent participation and
$921,660,198 when the 10-pound interval was used with the 7Opercent
participation, The 20-pound interval was again somewhat less, because
in this case the farmer is induced to sell at 210 pounds rather than 200
pounds, The figure with 70-percent participation when the 20-pound
interval was used was $561,557,104. (Refer to part B of Tables 21 and 22,)
The cost of this prograan when the actual prices were used was
extremely high, especially when l00-percent participation was assumed.
Even with 70-percent participation, the cost was over 900 million dollars
for a four-year period, a cost to the government of more than 200 aillion
dollars per year, However, when the 20-pound interval was used, the cost
was lower than with the l0-pound interval. The cost per year when actual

prices and 7O-percent participation were used would have been less than
200 million dollars.
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Effects of the Program

The question now remains: What would be the effect of such a program
were it put into operation?

It would, at least in the short run, reduce total tonnage of pork
coming to market, For example, the aversge weight of barrows and gilts
coning to the Chicago market in 1959 was 231 pounds and the number of
total barrows and gilts slaughtered was 71,595,867; thus the total pork
production was 16,538,6L5,277 pounds. If we assume approximately the
sane number of barrows and gilts marketed next year and If the weight
per hog coming to market were reduced from 231 pounds to approximately
220 pounds per hog, then total pork production would decline from
16,538,645,277 pounds in 1959 to 15,751,090,7h0 pounds in 1961 or
787,554,537 pounds less than in 1959, This would be equivalent to a
decline of 3,409,327 barrows and gilts marketed using the average welight
of 231 pounds per hog. However, it is thought thet the incentive payments
within a few years will Induce farmers to produce a greater number of
hogs, thus probably offsetting or more than offsetting the effects of
the lighter average weight.

If we assume 7O-percent participation, the average weight of hogs
would be reduced, and there would be & greater supply of lighter hogs
relative to the heavier hogs; therefore, the price differential between
lighter and heavier hogs would become smaller. In other words, the
heavier hogs would gain relatively in price per pound, and the incentive
payments would have to become larger and larger year after year,

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

It would again be the larger and more efficient hog producer who
would profit mest from this program becauss he would have a greater number
of hogs on which to receive payment,

However, in the short run, the program would reduce pork production
and from the farmers' standpoint, it would remove some of the uncertainty
connected with heg production. Since the costs of the program are not
prohibitive, there is a possibility that congress would approve a program
of this type.
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DETERMINATION OF THE LEVEL
OF INCENTIVE PAYMENTS FOR 1961

How could a program to induce farmers to market hogs at 200 pounds
or less be made workeble? Would a single incentive payment for each
year work? Would we need a different incentive payment for each month?
Or would the payment have to be changed from week to week?

Previously, prices for each week mveraged over a five-year period
were used in the computation of profits, It was found that by using
average prices the cyclical variation in prices and profits was reduced.
Because the profit variation was small from year to year, the average
prices were useful in determining the size of the Incentive payments,
However, the variation in hog profits or incentive payments from year
to year was not reduced entirely. Because of this, it was necessary to
deternine either a single incentive payment for the year or an incentive
payment for each month or weelt, Two different methods could be used to
predict an Incentive payment for the whole year or an incentive payment
for each month or weekj; they are the regression estimate of average
incentive payments and the mean of the incentive payments over a foure
year period,

Which estimate, the mean or the regression, is the better estimate?
The regression equation is Y = a + bX, where Y = incentive payments, b is
the regression coefficient and X is time, If the regression coefficient
is significantly different from zero the regression estimate is the better

estimate, The regression coefficients were computed and tested for sig-
nificance; all of the coefficients proved to be nonsignificant.
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Computations for testing the significance of the regression for August
15 are shown in the foot note below,” Simflar results were cbtalned for
the other months. The mean incentive payments were deteramined by
averaging each month's incentive payment over a four-year period, It
was found that the variation sround the mean was very smallj for example,
the moving average incentive payment for January 15 was $6,00 and the
variance was only ,1705, The 95 percent confidence interval with 3
degrees of freedom is 5,343 < u < 6,657. The December 15 variance is
«1354 which again is very small so the mean in this case is a fairly
good estimate to use.

One of the assumptions made when the incentive payments were averaged
over a four-year period to predict the incentive payments for 1961 was
that the moving average hog prices used to derive the incentive payments
would be the same as the actual hog prices in 1961. It was suggested
to the author that the previous years' actual hog prices would alse be
an estimate of the hog prices in 1961. Which estimator would most closely
predict the actual hog prices in 1961, the five-year moving average price,
or the 1960 actual hog prices? To answer this question, the hog prices

“®The regression coefficient in this case was negative =,018

b -%ﬁ-:tgz--.om

&2 - w.lez‘a - 01367/5 - .0273]4 Sh = /&2 - 01653
t=)b = m - --13/-1653 - -.1089

tﬂ"! - hom
Since the t value falls short of the "Student's t-distri-
bution" figure of 4,303, the hypotheses that b=0 is accepted and thus the
regression coefficlent {8 nonsignificant. If the b had been significantly
different from gero, it would have been due to a variation in feed prices,

because the wariation in hog prices had already been removed averagi
the prices over a five-year period. v ”
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for the years 1953-1960 were estimated by two methods, (a) the previous
years' actual hog prices, and (b) the preceding five~year moving average
price. It was found that in six out of eight years the preceding five-
year moving average prices were better estimators of hog prices in the
future than the previous years' hog prices.”
Moving average incentive payments varied considerably more when
actual prices were used., The April 15 moving average incentive payment
was $8.89 and the variance was $12,55; this is nmany times larger than
the variance vhen the average price was used to compute incentive payments.
Figure 11 shows the variation in the size of the incentive payments
from month to month., The incentive payments when the l0-pound interval
was used to compute profits for carrying hogs beyond 200 pounds were
higher throughout the entire year than when the 20-pound Interval was
used, This can be attributed to the fact that the payments for the 20-
pound interval were made for marketing hogs at 210 pounds rather than
200 pounds as was true of the 10-pound interval. In sddition, when the
10=pound interval was used there was a sudden change in merginal revenue
vhenever a new weight classification was reached. For example, the 180«
and 190-pound hogs were multiplied by the 180~ to 200-pound price while
the 200 pound hog was multiplied by the 200~ to 220-pound price so there
“®The test was performed in the following manner:
=(? - )? for moving average price vs. =(¢ - Y)? for
years' hog prices, where Y = actual hog price, and
?-mm«mﬂlu.

The previous years' prices were the better estimators of the 195k

and 1956 hog prices while the moving average prices were the better
estimators of the 1953, 1955, 1957, 1958, 1959 and 1960 hog prices.
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wunbmtmmctnummmxmumm.
This situation also exists from 210 to 220 pounds., If total value
increased suddenly, profits would increase suddenly, too. The January
15 moving average incentive payment is moderately high with the 10-pound
interval being higher than the 20-pound interval. The incentive payments
increased through February and March and half-way through April with the
peak being reached April 15, and thereafter the payments declined through
Septesber 15. When the 10-pound interval moving average incentive pay-
ment is examined, it can be noted that there was a slight increase from
July 15 through August 15, The incentive payments increased from Septem~
ber 15 through November 15, but then declined from November 15 through
December 15, when either the 10« or 20-pound interval was used.

The reason for the April 15 incentive payment being high is that
the prices in the following month increased for hogs at all weights.
Thus, if the hogs were kept, profits would be increased since hogs are
worth more per pound in May, The comperatively low incentive payment
on September 15 can be explained by the fact that hog prices declined
in October, thus reducing the profit of carrying the hogs to heavier
weights. According to Table 2 and Figure 11, it would be unprefitable
to carry the hogs beyond 210 pounds when the 20~pound interval is used.

In Octaber, incentive payments increased even though hog prices
continued to decline, Moreover, the decline in hog prices was more rapid
from October to November than the decline from September to October,
Feed prices, however, did decline as a moving average of feed prices
indicates. (Refer to Table 25.) For example, the moving average meat



118

Table 2k, Moving average incentive payments using moving average and
¢ u& u-lo;: for a four-year period, August, 1955«July, 1959

(in dollars
10«1b, m im 20-1b,
A. Using moving aversge prices over 8 five-year period
January 15 $6.00 1.39 July 15 2.1 2,00
Februsry 15 5.62 '8 11 August 15 2.80 1.55
March 15 8.05 5.77 September 15 1,05 0
April 15 8.99 6.69 Octaber 15 2,29 2.40
May 15 6,68 3.68 November 15 5.9 3.59
June 15 5.85 2,16 December 15 L6k 2.73
tstecval  inberval atarvl  tatorved
B. Using actual prices
January 15  $6.91 2,56 July 15 3.43 1.94
February 15 6,55 5«40 August 15 1,23 1.30
March 15 8.1k k.07 Septesber 15 1.1 16
April 18 8.89 7.11 October 15 he16 3.50
May 15 6.99 h.o7 November 15 6.69 LB
June 15 L.28 3.35 Decenber 15 5.30 2.76

Bsource: see Tables 17 and 19 of this thesis.
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Table 25. Yearly average feed prices over years 19551958 (in
dollars) (21
Meat Soybean

Corn scrap meal

per bu, CRT CHT
January $1.30 $L.68) $L.07
February 1.29 L8l h.g
March 1,31 h.99 !h
April 1,38 5.01 4,08

luhl 5007 h'n
e 1.2 502 14209
July 1.h2 5.19 L.15
August 1.38 5435 ' ¥4
September 1,35 5.30 .12
Octaber 1.%1 5426 k.08
November 1.20 5.& 3-93

December 1.23 L.95 3.9

scrap price in September was $5.30, in October it was $5.26 and in
Novesber it was $5.02. Soybean oil meal prices moved from $4.12 in
September to $4.08 in October and to $3.93 in Novesber. Corn prices
declined from $1.35 per bushel in September to $1.21 per bushel in October
and to $1.20 per bushel in November. This general decline in feed prices
explaing a large part of the increase in the size of the incentive pay-
ments from September through November 15, because lower feed prices
meant higher profits, therefore higher incentive payments,

The reason for the decrease in the size of incentive payments in
December was that feed prices increased slightly, while hog prices were
at their lowest; thus profits were reduced.
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Because profits change considerably from month to month end even
from week to week, because of changing hog and feed prices, monthly
incentive payments are more appropriate to use than a seasonal or a yearly
incentive payment. An additional reason for not using a single incentive
payment for a whole year is that there are periods when an incentive
payment {s not needed. In other words, there are periods when it is
unprofitable to carry hogs beyond 200-210 pounds and if this incentive
payment were received by the farmer, he would have received a payment
for doing something he would have done anyway, Table 2 indicates that
on September 15 the profit was zero when the 20-pound interval was used,
so & paynent at this time would serve no purpese, Ideally, the incentive
payments should be changed weekly because of the variation in hog prices
from week to week., However, only one farrowing date per month was chosenj
thus there is only one profit flgure per month,

To what extent would farmers participate in a program of this type?
According to Chicage market data, sbout LO percent of the barrows and
gilts are marketed below 220 pounds, while enly 15 percent are marketed
below 200 pounds., One would expect that the 15 percent figure would
Increase to some higher percentage were a progrem put into effect to
induce farmers to market their hogs at 200 pounds or less., Exactly what
this percentage would be is rather difficult to estimate.
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DISCUSSION

Limitations of Investigation
In any work there are some factors present which limit its scope
and use,

In the present study 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 indicated that the daily gain is
highest from a weight of 180 to 240 pounds. The gain thereafter declines
as the hog becomes heavier, Thus, to more accurately determine profit
of carrying hogs beyond 200 pounds, it would be necessary to vary the
rate of gain from one weight to another.

Incentive payments were derived for each month in the last four
years. It was found that each month's incentive payment was different
from year to year, Because of this variation the incentive payments for
1961 were derived by computing a moving average of the incentive payments
over the four period August, 1955-July, 1959. It is not known whether
these will be high enough to induce farmers to market at 200 pounds or
vhether they are too high, because the size of incentive payment 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 hog to
marketing weight. Another problem is that each individual farmer will be
in a different situation. For one farmer the incentive payment may be
approximately equal to the profit the farmer believes he can make by
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carrying the hog to a heavier weight, Ancther farmer may find that the

incentive payment is too low and so will carry his barrows and gilts to
the heavier weight. Still another farmer may find that the incentive

payment is higher than the profit he could make by carrying his hog to
a heavier weight.

The data for feed consumed per 100 pounds were taken from Atkinson
and Klein's work (1). Although these data are fifteen or more years
old, the assumption was made that the amount of feed consumed per 100
pounds gain is still representative of the average consumed by hogs in
the Corn Belt and elsewhere. The reason for believing that this could
be a valid assumption {s that experiment pigs at the time a trial was
being conducted had en advantage over farm-fed pigs. These experiments
were conducted by experts and had college facilities at their disposal.

Menze (1L, p. 94) in his thesis listed the following advantages
that experimental pigs have over farm~fed pigs:

(a) the experimental pigs probably are fed a better balanced

ration than are the average pigs on farms

(b) the disease problem Is cut down on the experimental pigs

because of scientific handling and, in most cases, more
sanitary conditions

(e) it is quite probable that the pigs used in the experiment

are of a more superior quality than average farm pigs,

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

(a) it would be impossible to determine a precise marginal cost

(b) = 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 the price and cost
expectation, uncertainties of disease, weather conditions and

ability to predict precise behavior of all hogs

(¢) other than marginal cest and marginal revenue, outside

influences such as feed on hand and influence of habit may
deternine time of marketing.

Unstable prices It is very difficult to determine the most
profitable weight to market hogs because of the variation in feed and
hog prices. The actual day the farmer sells is quite often determined
by the prevailing daily prices at his usual market, He tries to pick a
good day, but he will not care to wait too long If he thinks a definite
prolonged price drop is imminent,

As his hogs reach marketing weight, the farmer must endeaver to
estimate the prices that are likely to occur at different times., He must
use this expectstion in combination with what knowledge he has of when
the hogs reach their most profitable weightunder the various alternative
prices, then make his decision as to when to sell, The farmer will, of
course, often be wrong in his expectation and at times miss the optimal
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marketing weight by quite a margin.

Problen of disease Although more and better methods of disezse
prevention and control have been made availsble, the problem and danger
of disease still face the farmer. Thus, there is considerable importance
attached to this matter of disease., A conservative producer will probably
sell his hogs 20 pounds lighter than the optimum if he suspects that a
disease which destroyed his neighbors pigs is soon due on his farm or
if he is worried sbout other disease and sickness problems that aight
be encountered as the cold weather approaches.

Individual differences anong hogs  There is a considerable dif-
ference between hogs as to the weight-gaining ability, even If the con-
ditions are similar. Menze (1h, p. 98) in his work found that even when
average performance of pige was established there were a surprisingly
few lots of pigs that would conform to this average.

Even though the farmer cannot very well keep accurate records on
the gains and the feed consumed by each individual hog, he should have
an ides of the average gain of his pigs and, with this in mind, watch
for and determine as closely as possible the optimum weight at which to
market., Since a farmer will not market his hogs individually, he should
divide his pigs Into lots and market them mccording to the average weight
in the lot.

Amount of feed on hand This i#2 a linitation to the applicability
of the marginal cost-mesginal revenue analysis. The farmer, in some
cases, has a tendency to feed his hogs just as long as his corn holds
out and then he will sell, With some farmers this is not a factor because
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of the large amount of grain being stored on their farms.

Habit in selling hogs Some farmers may have habitually sold
thelr hogs at 230 pounds or some other weight and will do so regardless
of prevailing prices or possible future prices. In some cases, the
farmers may feed to heavier weights if the hog-corn ratio rises, but
they may not do it soon enough (the first year), or completely enough
(to heaviest profitable weight)., In the present study, it was assumed
that the farmers would market their hogs at the most profitable weight.

The primary purpose of the incentive payment program is to reduce
the total tonnage of pork coming to market by inducing farmers to market
their hogs at lighter weights. The limitations associated with the
determination of the size of incentive payments are:

(a) the four year moving average might not fit next years' price
movement and the farmers' anticipated profits close enough
to make the program effective

(b) individual differences with one farmer receiving greater
profits than another owing to more efficient or inefficient
production because of different rations fedy individual
differences between hogs in feed efficiency and weight-
gaining ability or disease problems,

Some of the administrative problems assoclated with this special

kind of direct payment program are:

(a) for what maximum weight farmers will be subsidized (190, 200
or 210 pounds)
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(b) what will be done about & situation where the farmer markets
his hogs a pound or two over the maximum marketing weight;
will he be penaliged, receive a full payment, or no payment
at all

(¢) when the incentive payments should be announced.

In the deteramination of the total cost of the program when put into
effect, two of the things that must be known ares

(a) the number of eligible barrows and gilts marketed

(b) the size of the incentive payment paid.

It is difficult to determine the number or the percentage of barrows
and gilts that will be marketed at or below 200-210 pounds, In 1958
approximately 15 percent of the barrows and gilts were marketed at or
below 200 pounds., With the incentive payment program this percentage
will rise, but the extent to which it will rise is not known. In this
study, both 100 percent and 70 percent were used as the percentage of
the total pigs marketed under 200 pounds. The incentive payments that
were used were based on 1955-1959 prices to determine what the cost of
the program would have been had it been in effect during these years.

There is an additional problem in predicting the total cost of the
progran and that is the fact that it is not known to what extent producers
would increase the production (i.e., total number of hogs raised). One
reason for increasing production would be that the producer might have
& certain amount of fged 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 lighter weight to take advantage of the incentive
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payment program. Another reason for increasing the production is that
the producer might want to have more barrows and gilts on which to receive
payment, It is the feeling of the author that in a few years the increase
in the nuiber of barrows and gilts would offset, or more than offset, the
reduction of pork marketed due to the lighter average weight of hogs.

It was found in the present study that if the average weight of barrows
and gilts marketed was reduced from 231 pounds in 1959 to 220 pounds
that the amount of pork coming to market would be reduced by an equivalent
of 3.4 million hogs.

If the number of barrows and gilts marketed increased, payments
would probably increase and thus the cost of the program would increase.
Another factor that would increase the cost is that the price differ
ential between lighter and heavier weights would become narrower because
of the incentive payment program. That is, the price per pound of the
lighter hogs would no lenger be much higher than the heavier weight hogs
throughout most of the year., This narrowing of the price differential
would incresse the size of the payment needed to induce farmers to market
their hogs at lighter weights because the anticipated profits of carrying
the hogs to heavier weights would increase,

Usefulness of work

It has been demonstrated in this study that a change in the price
of hogs exerts a distinct influence on the weight to which hogs should
be fed, It has also been demonstrated that feed prices have an effect
on the profit which the farmer can make on his hog enterprise. Seasone
ality has been shown to be of utmost importance in the determination of
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the weight at which to market hogs most profitably. Some of the con-
clusions drawn from the present study on seasonality follow.

For the period, 19L7-1959, highest prices occur during June, July
and August with September prices declining only slightly. The prices
break in October and reach & low point in November or December. Prices
gradually rise from January through July. Thus, seasonality of prices
have changed over the years, Atkinson and Klein found that prices during
the perfod 1930-L1 showed a late winter peak and early spring decline.
The late winter peak and early spring decline have been eliminated.”
(Refer to Table 7.)

The data on how heavy to feed the hogs in different time periods
during the year are also useful to farmers. For example, for the years
1955-1958, when a moving aversge price was used, it was profitable to
carry the hogs to 210 pounds when the farrowing date was on February 15,
but it was profitable to carry the hogs to 285 pounds when the farrowing
date was September 15,

Some further conclusions can be made from the seasonality study.

Pigs farrowed in February and March could be marketed more favorsbly
at lighter weights than at heavier weights., For pigs farrowed in April,
the spring peak farrowing month, not much of a price discount is noted
for heavier weights, whereas May and June pigs bring higher prices at
20 and 270 pounds. July pigs can usually be carried to heavier weights
and so can Octeber pigs, but November pigs farrowed early in the month

s Donald, Departaent of Economics and Sociology, Iowa State
University of Science and Technol Ames, Iowa., Data from direct pay-
ment study. Private cmluuu?;y ’1960.’
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show an advantage at 240 pounds over the 270-pound weight. For pigs
ferrowed later in November, the 270-pound pigs have the profitsbility
adventage over the 20=-pound pigs.

An additional factor which might determine the most profitable
weight is the price differential for hogs at different weights. Hany
times this has meant a price discount for heavier weight hogs. Results
in this study have indicated that this factor alone could determine
whether or not it was profitable to carry the barrows and gilts to heavier
weights. In some periods of the year the price differential is of minor
importance because the demand for the heavier hogs narrows the price
differential. The farmer has to take this factor of time into account

in his planning of the hog program on his fara,

More experiments like that of the Chio experiment in 1955 would be
helpful in determining the performance of hogs and the most profitable
weight at which to market hogs, etc. Another experiment could be con-
ducted at the farm level where the farmers would be selected at random,
ranging from poor to good frem different parts of this state or in dif-
ferent parts of the Corn Belt area. The farmers could be asked to keep
an accurate check on the amount of feed fed to hogs; however, they should
continue to follow their usual hog practices. The experiments should be
conducted for a long enough perfod so that a record of performance could
be cbtained under a variety of conditions that are likely to occur in
different years, with different weather conditions and different quale
ities of corn, ete.
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Hogs to be used A few common breeds or types of pigs should be
selected and the experiment confined exclusively to them so as to eliame
inate from the results the chance that differences in various breeds
and types of pigs would confound the subsequent averages.

A sizesble number of pigs should start the experiment in the same
month and at the same age, &s nearly as possible, Atkinson and Klein
(1, p. 5) based their work on information obtained from 813 pigs in
five experiments in the Corn Belt. The pigs should be carried to at
least 300 pounds and perhaps more, until it was shown definitely that
it was thtodoumnl circumstances.

Ration to be used  The ration should be & high quality ration
with some combination of corn and supplement. The results should be
recorded weekly to obtain precision.

De < in u Estimation of total cost of
the incentive payment program 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 government. The estimate of total marketings would regquire some
knowledge of the percentage of farmers participating in a program of this
type. Some knowledge of the probable increase in the mumber of hogs
produced the first and subsequent years would alse be required, If the
increase in the nuber of hogs produced is fairly large and if a fairly
large number of farmers participate in the program, some adjustments on
the incentive payments determined in this study might have to be made,
This would be especially true if an experiment similar to the one
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suggested asbove were conducted and if the results showed the perforne
ability of the hogs to be significantly different from those used in
the present study.
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SUMMARY

Why Parmers Market Their Hogs beyond 200 Pounds

If a farmer is to maximize profits in hog production, he must mariet
his hogs when marginal revenue and marginal costs are equated. In the
past, farmers apparently thought that the point of profit maximization
was realiged at live weights greater than 200 pounds, since the average
weight of barrows and gilts has been approximately 230 pounds, even
though producers were urged by some people in animal husbandry and some
meat packers to market hogs between the weights of 200-210 pounds.

The purpose of the thesis is tos

(a) determine profitability of ecarrying hogs beyond 200 pounds

(b) determine whether payments to induce farmers to sell at live

weight of 200 pounds or less could be used to reduce insta-
bility of price and production.

(¢) determine the costs of such a program,

Ohio State in 1955 conducted a trial on the costs and returns of
ten Chester Vhite barrows and gilts., The sample used in the trial was
too small to provide any final conclusions, but it did give an indication
of the cost and returns from carrying hogs beyond 200 pounds. The results
from the beginning to the end of the trial showed that there was an over-
all loss of $3.76 per hog. This loss, however, resulted chiefly from
the decline in the market price of hogs that toek place during the period.
The trial was conducted from October § through December 7, 1955, &nd
prices had begun to decline in June, 1955, and reached their low point
in the month of December.



133

What would the results have been if the price decline had been
normal?

To answer this question, weekly ten year average Chicago market
prices were used in place of the actual weekly price, and the values of
the hogs were recalculated, This made some difference. When the actual
prices were used, there were six instances where the value of each hog
was actually reduced from one week to the next; but when the average
prices were used, there was only one such case and that was the week
when the average gain was four pounds, However, when costs were taken
into account, even with the lO-year-average hog prices, in six out of
nine weeks they would not have returned as much as they would have had
they been marketed at the outset of the trial or at the end of a previous
weekly period. This is not a typical farm situationy if it were, farmers
would not have been marketing their hogs beyond 200 pounds. Because the
sample was small and the weather conditions were quite severe, we would
need additional research in order to determine why farmers market their
hogs beyond 200 pounds.

Atkkinson and Klein recorded some work done in 12 experiments in five
Corn Belt states, They found that as the weight of the hog increased,
larger quantities of feed were required, but the increase was less than
was generaliy believed.

In deternining the most profitable marketing weight, comparisons
are made between the cost of keeping the hog for a given period and its
increase in value during the period., For the present study, the weight
gains and amount of feed needed for those gains were taken from Atkinson
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and Klein's figures on feed consumption and weight gains, A ration was
formulated as follows: corn, meat scraps and soybean oil meal in such
proportions as to make up & l0-percent-protein feed.

With a constant average price for hogs and a constant average price
for feeds per year, the optimal marketing weight In 1955 was about 240
pounds; in 1956 {t was 270 pounds, snd in 1957 and 1956 the optimal
marketing weights were beyond the 300-pound level.

What was the reason for the optimal marketing weights being heavier
in 1957 and 19587 The marginal revenue in all weight groups wes rela~
tively low in 1955 and 1956, but it was relatively high ia 1957 end
increased even more in 1958, The movement in marginal revenue can be
explained by the hog prices; for example, the price of the 240-pound hog
per hundredweight in 1955 was $16.27, In 1956 it was $15.48, in 1957 It
was $16.87 and in 1950 it was $20,90. Prices for hogs In other weight
groups varied similarly from year to year. Narginal cost declined from
1955 through 1958; this decline can be attributed to a decline in feed
prices. For example, corn declined from $1.35 in 1955 to $1.07 per
bushel in 1558, Soybean oil meal declined from $4.33 in 1955 to $4.1k
per hundred in 1958, Heat scraps declined from $5.03 in 1955 to $4.71
in 1957 and then increased to 35,80 in 1858,

Since hog and feed prices vary scasonally, marginal returns and
marginal costs were also computed on a monthly basls, with the use of
average scasonal movement in those prices. The monthly results showed
that in 1957 it was again profitable to carry hogs up to and sbove the
200 pound level for all months, In 1958, it was profitable to carry hogs
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up to and beyond 200 pounds in all months except December. The optimal
marketing weight in December was 240 pounds.
ngtulrmmnﬂumlmlwummcmmmmthtw
1955 and 1956, it would prabably be shown that it would be unprofitable
to carry hogs beyond the 270-pound level and In some months probably even
unprofitable to carry the hogs beyond 240 pounds. The reason is that
the hog prices, especially in 1955 and the first part of the year in
1956, were comparatively low and at the same time feed prices were com-
paratively high so the intersection of the marginal revenue and marginal
cost would have occurred at a lighter weight.

The farmer must make his choice of marketing a 200-pound hog or &
250-pound hog & month later. For a 13-year period, 1947-1959, early
spring pigs farrowed in February and March could be marketed more prof-
itsbly at 200 pounds than at 260 pounds or heavier weights., In other
months, such as May or June, the heavier weight hogs would be more prof-
itable. July pigs could profitably be carried to heavier weights and so
could September pigs. For Octeber pigs, the price of the heavy hogs was
gt a premiunj they would sell at higher prices each month up to 300 pounds.
Pigs farrowed earlier in November would bring higher prices at 240 pounds
than at 270 pounds; however, pigs farrowed later In the moanth would show
greater returns at 270 pounds than at 240 pounds, There would be a dis-
count on heavier hogs farrowed {n December and in the following menths
this discount would grow larger. Therefore, timeliness of farrowing is
quite important in determining at what weight it is most profitable to
market hogs.

It is evident, then, that the answer to the question of whether it
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is profitable to carry hogs beyond 200 pounds depends upon the month in
which they are farrowed,

For example, for the 13-year period, 1947-1959, the index of seasonal
variation in prices for all weights of hogs shows that there was an
advantage in carrying the hogs beyond 200 pounds for pigs farrowed in
the months of April, May, June, July, August, September, October, November
and December, According to the index of price variation there was a
disadvantage in carrying hogs beyond 200 pounds for hogs farrowed in the
months of January, February, March and December.” It is not possible
to say whether it was profitable to carry hogs beyend 200 pounds because
feed prices were not considered.

From the results on Table 7 and from Atkinson and Klein's study,
it can be seen that seasonality of hog price is of utmost importance
and should be considered in the analysis. In the next section of the
present study, monthly prices of feed and hogs are used to determine the
optimal marketing weight and thus seasonality is brought into the amalysis.

Incentive Payments to Induce Farmers
to Market at 10 Pounds

Since there is a considerable amount of variation in hog prices
from year to year and even from week to week, returns for hogs 200 pounds
and over were computed for a 10-year period, 1949 through 1958, The
weekly Chicago market prices were used to compute the returns on hogs.
Two farrowing dates were chosen, April 15 and September 15. It was

» Donald., Department of Economics and Sociology, lowa State
University of Science and Technology, Ames, Iowa, Data from direct pay-
ment study, Private conmmication. 1960,
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mssumed that the hogs would gain 1,25 pounds per day. It was possible
then to determine at what time hogs reached different weights. Hog and
feed prices were used for those specific time periods.

Monthly feed prices were used to determine cost of carrying hogs
to heavier weights (21). Interest on investuent, which was assumed to
be 5 percent per annum, was added to marginal costs.

Results showed that there wes considerable variation in marginal
returns from year to year, This variation can be attributed to a move=
ment in hog prices, For example, marginal returns for the 210~ to 230~
pound-weight group ranged from $8.90 in 1950 to $3.07 in 1951, The price
of the 210-pound hog on April 23, 1950, was $17.2k per hundredweight,
but the price of the 230-pound hog on May 9 was $19.61. For the same
period in 1951, the price of the 210 pound hog was $22,02, while the
price of the 230-pound hog was $21.Lk per hundredweight.

For the September 15 farrowing date it was found that it was prof-
itable to carry hogs up to and beyond 285 pounds in 1951 and 1957, In
1950, it was profitable to carry the hog to 255 pounds,

When the farrowing date was April 15, the most profitable weight
in 1950 was 285 pounds, in 1951 the most profitable weight was 210 pounds
and in 1957 the most profitable weight was 285 pounds,

Once the optimal marketing weight had been determined, it was
possible to deternine the Size of the incentive payment necessary to
induce farmers to market their hogs between the weights of 190 and 210
pounds rather than at heavier weights. The payments must at least be

equal to the profit the farmer could make by carrying his hog to heavier
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weights, For example, in 1950 the profit of carrying the hog from 200
pounds to 255 pounds is $7.613 thus, the payment would have to be at
least $7.61 to encourage the sale of hogs at the lighter weight.

For the April 15 farrowing date in 1954, the profit of carrying the
hog from 190 pounds to 210 pounds was $4.,00, so the incentive payment
must be at least $5.00 or $2.50 per hundredweight.

Cost of the Direct Payment Program

To induce a farmer to market his barrows and gilts at lighter
weights, it was assumed that he would need to receive an incentive pay-
ment equal to the profit he could make by carrying his barrows and gilts
beyond 200 pounds. Three different prices were used in the determination
of the size of the incentive pagyments: actual prices, which were the
Chicago market prices by weeks; average prices, which were the prices
averaged over a Seyear period by weeks; and a fixed price of $16.18 per
hundredweight. The fixed price was derived by averaging weighted average
barrow and gilt prices (25) over a five-year period, 1955 through 1959,

One reason why the production of hogs beyond 200 pounds is quite
often profitable is that there is a regular seasonal variation of market
hogs prices. Careful timing of marketings so as to coincide with price
rises often makes production at heavier weights profitable,

The estimated costs of & program to induce farmers to sell their

barrows and gilts at 200 pounds were smaller when the fixed price of
$16.18 per hundredweight was used than when average prices or actupl
prices were used, with the exception of 1955. The reason the 1955 costs
were less with average prices and actual prices is that throughout most
of the year the fixed price of $16.106 was higher than the moving average
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prices or the actual prices. On the other hand, the fixed price In 1956
was lower than the moving average prices or the actual prices so the
total cost of the program was less in 1956 when the fixed price was used,
The variation in total cost of the program from year to year would have
been less with the fixed price than with the moving average prices or
actual prices, The reason, of course, is that the hog price would have
renained fixed from year to year, The variation that would have been
realized was caused by (a) variation in the nuber of barrows and gilt
marketings and (b) variation in feed costs.

When average prices were used to compute profits, {.e., incentive
payments, the total cost of the program in all years except 1955 would
have been slightly higher than when the fixed price of $16.18 per hundred-
welght was used, However, in 1956, 1957 and 1958 the total costs would
have been less when the moving aversge prices were used than the total
costs when the actual prices were used. But in 1955 and 1959, the teotal
costs would have been higher when moving average prices were used than
when the actual prices were used. Variation in total costs of the program
from year to year were caused by (a) variation in total marketings and
(b) variation in feed costs, Month to month variation was also caused
by variation in moving average hog prices.

Actual prices showed the greatest cost in most years and also the
greatest variation, The variation was caused by (a) variation in total
barrow and gilt marketings, (b) variation in feed costs, and (c) varie
ation in barrow and gilt prices. On the assumption of 100-percent pare
ticipation In the program to induce farmers to market their hogs at 200
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pounds or less, the estimated total cost of the program over a foureyear
period was $900 million, or more than $200 million a year,

When it was assused that 70 percent rather than 100 percent of the
farmers would participate in the incentive payment program the cost of
the program was reduced by 30 percent,

The analysis indicates that the effects of the program would, at
least in the short run, reduce the total tonnage of pork coming to marhet,
In addition, the price differential between lighter and heavier hogs
prabably would become smaller and in some periods the heavier hogs may
even be higher in price than the lighter hogs. This would tend to reduce
participation. Another effect might be that the seasonal pattern of
prices would change because of pigs coming to market earlier, In other
words, where highest prices had occurred In August and September, they
might now be highest in July.

The program probably would reduce uncertainty from the hog producers!
standpoint, and it would, by means of the direct payment, Iincresse the
income of the hog producer in the short run if the decremse in the lighte
weight differential were not so great as to offset the direct payment.

Determination of the Level of Incentive Payments for 1961
Previously, prices for each week averaged over a five-year period
were used In the computation of profits, It was found that by using
average prices the cyclical variation in prices and profits was reduced,
Because of this, the average prices were useful in determining the sige
of the incentive pmyments for 1961, Because the variation in hog profits
or incentive payment was not reduced entirely, it was necessary to
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determine either a single incentive payment for the year or an incentive
payment for each week or month,

The size of the incentive payments to be used for 1961 were deter-
nined by averaging over a four-year period, August, 1955 - July, 1959, the
incentive payments for each month. It was found that the variation around
the mean was very small so that the mean was a fairly good estimate to use.

The January 15 moving average incentive payment was fairly high.

The incentive payments increased through February and Narch and half-way
through April with the peak being reached April 15. Thereafter, the
payments declined through September 15, The incentive payments increased
from September 15 through November 15, but then declined from Noveuber
15 through December 15.

The reason for the April 15 incentive pwyment being high is that
the prices in the following month increased for barrows and gilts at
all weights, Thus, if the hogs were kept, profits would be increased
since the hogs were worth more per pound in May., The low insentive
payment on September 15 can be explained by the fact that barrow and gilt

prices declined in October thus reducing the profit of carrying hogs to
heavier weights.

All of the movement in the incentive payments can be explained
either by variation in feed prices or variation in hog prices from one
tine period to another.

Ideally, the incentive payments should be changed weekly because of
the variation in hog prices from week to week. However, only one farrow-
ing date per month was chosen; thus there is only one profit figure per
month,
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APPENDIX

In determining marginal revenue from one weight to another it was
necessary to first compute the total values. Total values were computed
by taking the weight of the hog times the price per pound; they are given
in Tables IA-IG. To obtain marginal revenues the total value at one weight
wvas subtracted from the total value at snother date. For example, Table
IB contnins total values computed with moving average prices. On the
Januery 15 farrowing date in 1955, the total value for the 180-pound hog
was $32,85, vhile the total value of the 190-pound hog was $34.09. The
marginal revenue was §34.09 - $32,85 or $1.2L for carrying the hog from
180 to 190 pounds, Marginal revenue data appear in Tables IIA-IIG.

Marginal costs were computed by multiplying the prices of the three
feeds by the quantity of emch used in the ration to reise the hog frem
one weight to another, The marginal costs were adjusted upward to include
interest on investment; they are given in Tables IITA-IIIB,

The optimal marketing weight, that is, the most profitable weight,
is reached where marginal revenue (additional returns) and marginal costs
(additional costs) are equal. In this study an attempt was made to deter-
mine what pegyment was necessary to induce the farmer to market at a
lighter weight (190, 200 or 210 pounds). It was assumed that the payment
would have to be at least equal to the profit the farmer could meke hy
carrying his barrows and gilts beyond 190, 200 or 210 pounds, To deter-
mine the profit of carrying the hogs beyond one of these weights, the
marginal revenues and marginal costs were summed up to the optimal
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marketing weight. The difference between > marginal revenues and the
> marginal costs was equal to the profit.
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Table IB. Wﬂuﬂmtw{wal%%ﬁ?ummwwlm, 12 farrowing dates
and a 10=pound interval (in dollars
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%mﬂwplum“fwﬂmt&ﬂmm.



Table IB. (Continued)

%

$83 w8
583 $ad
83 38%
387 383
S8 $83
$83 Sa3
S8 R
$85 $83
$8e sS85
583 | §82
387 &%

8 8

A 3 =k

i o

October

i /19 12 &5
270 200 290 300

gjo

6/25
250

6/1 6/9 6/11
230

15
iho 10 20 21 266
1.66 34,07 39.12 L0.17 42.39 hb.212 Lk.7h L47.60 52,00 S2.14 53.68 55.91 57.75

19555 3

1

9/5
290 300

15 6/23 11 1/9 %? /25 8/3 8/160 8/19 G§/27
190 200 210 220 230 250 260 270 0
«50 39.00 L1.73 13.19 LL.39 L7.09 49,35 51.17 51.19 52.67 53.91 52.68

180
34.70

date




153

Table IC. Total value of hogs for years 1955-1959 using a fixed price
of $16.18 per hundredweight, 12 farrowing dates and a 10- and
20-pound interval (in dollars)®

1 interval
Weight wsm_s-s;' Weight I.EE:;?

170-190 30.74 170-160 29.12
190-210 33.98 160-190 30,74
210230 37.21 190-200 32.36
230-255 h1.26 200-210 33.98
255-285 b6.11 210220 35.60
220-230 37.21
230=-240 36.83
20-250 Lo.kS
250-260 42,07
260-270 L3.6¢
270-280 45.30
2080294 L6.92
290-300 L8.5k

—

“The fixed price was used for all weight groups and time periods,
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Table ID., Total value for years 1955-1959 using actual prices 12
farrowing dates and a 20-pound intervel (in dollars)®

2

date

/23 9/9 9/29 10/23

Weight 130 21.0 230 255 265

lg 30.51 38,18 L1,00 8.42

1 io zg ?3 .98 43,20 .89
19‘37 oh? 10(‘& lﬂom -

1958 -09 43.28 h7.13 h9.78 52.95

R——— - 10/9 1 1

e ¥ W

1 30,88 30,06 34,59 3,63 ”'ﬁ
1956 30,7k 35,64 37.17 37.94 1.

{gz 39.12 37.84 Lo.73 L2.78 L7.7h

38,27 llse 24 4S.33 46,97 50,90

= W uh upy 1/

Vel 90 210 230 255 285
195 29,15 28,96 30,48 27.03 27.79

® B 38 BE 2 kL

1956 373k L0as 13,36 b6.%6 fasg

date April

11/23 12/9 12/29
Weight 190 210 230 255
195& 25.31 2h.95 25.42 27.41 34.3k

1956=7 28,54 32,30 39.58 43,78 51.10
1957-8 31.83 36,58 h3.45 k6.31 Sh.15
1953-9 36- 390 80 h!. 73 hﬂ- 79 -

1
';;ﬁ :{33 230 285
u.9h 2L.76 26,34 34.17 33.03
195'6-1 31.03 gﬁ Lo, 3k ls6.26 47.20
3L.77

. . llhn 21 hﬂ.al o % I
36,38 L0.hi2 10,25 10,85 i

W " >

o ol B A
22,38 28,35 30,13  30.82  38.62

: A8 0% 43 uva p

1959 .37 36.86 3740 50'76 ol

8Chicago prices for U, S. No. 1, 2 and 3 barrows and gilts were used,
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1 190 34?
Ve
1,,3"‘" 25,12 25.20
1957 33,86 .08
1958 37,32 +05
1959 31,64 32,80
1

3/23

e 190 210

1958 34.09 38,56
1959 39.81 43,81
u.ﬁ. ‘fi 1y
1 29.18 37.76
1957 34,688 39,4k
1958 41,84 48.62
1959 31.50 35.687
B 4w
33. .
1957 E. 10 42,08
1958 42 50.99
1959 3144

3k.90

1
1 31.81 557
A
1959 206,58 29.86

Lo.72

S

-

50.05
55.63

5/23
265
19,36

61.98
6
285

b
53.30

e
46,23

59.91
6L.07

58.65

L7.79
58,82
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Table IE. Total value of hogs for years 1955-59 using moving average
nim#mmm:mmm(m
dol

@“ﬁ-‘—"‘%ﬂ: 9/9 9/29 1%;3

We 1 210 230 255
1&% 3&?& 36,1k 140,62 45,93 L7.11
date Feb 1

10/29 11/23
Weight 190 z{? mé‘g 255 285

1 32.59 35.6L 37.70 140,95 h2.81

11/9 11/29 1%';3

Ve 190 210 230 255
1’% 34.59 33.66 35.79 39.14 W3.92
1

- " B
1955-59 29,58 32,08  35.21 3835  LS.20

= w He m ¥ ¥
195589 2900 sa6e 330 Lot 4g.12

1/23 2/9 2/29 %n
Ve 190 210 230 255 5
19&9 32,26 36.39 38.76 40.60 L7.48

2/23 3/29 L/23
u;;g 190 210 230 258 205
1956-59 32.70 34.36 38.11 L2.89 48,51
3/23 L/9 L/29 5/23

We 190 210 230 255 285
19%9 30,80 35.95 40,78 43.89 52,16

ad & Ut LTL

wou B o
1&9 33.69 37.21 hl.19 16,89 sh.72

%ugwwlmmmeyleWmm
prices for U, S, No. 1, 2 and 3 barrows and gilts by weeks over a five

bﬂnmmlmmpi«mmreruehynrfwm
narketing date.
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39.48

46.89
/29
255

50434
6/29

5749k

7/23
She72

2bs
53.35

9/23
50,07
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Table IIC, Marginal revenue for years 1955-59 using a fixed price of
$16,18 per hundredweight, 12 farrowing dates and 10- and
20-pound interval (in dollars)®

M@ Vel

190-210 3.2, 180-190 1.62
210-230 3.23 190200 1.62
230255 h.05 200-210 1.62
255-265 L.85 210-220 1.62
220-230 1,61
230-240 1.62
2L0-250 1.62
250-260 1.62
260-270 1.62
270-280 1.62
280=290 1.61
290=300 1.62

———

he fixed price was used for all weight groups and time periods.
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Table IID, Marginal revenue for years 1955-1959 usi mtsal plug
12 farrowing dates and & 20-pound in (in dollars)

Neight

3.7 7.32
1957 be 6.87 2,86 7.84
1”0 Jlg 2-93 .m -
2.82 1.58 7183 -l.l.h
1981 B v -
1958 ool =17 160 .
597 1.78 39 8.10
1956 9h 1,70 1.73 6.69
1957 .02 boli3 3.93 10,1
1958 2.h9 5k 2,76 -
' .08 3.04 9.14 5.26
gssg ;.;30 2.23 6.%{ L.T1
. . . -y 2
lm 1.16 {053 Ioﬂ‘ -3
6.22 6.0l 3.31 10,65
i I
- - . 0.
1958 5.38 2,79 2,63 -

SThe Chicago prices for U, S, Mo. 1, 2 and
: ’ 3 barrows and gilts
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b.11
3.73

6.61

i
L69
2.22

3.84
5.6k
h,03

3.01
5.71
h.38
3.90

4463

96
6.12
7.06
1,51

8.04

l.66
9435
3.43

3.6
3.38
-2.17

10.62
2,72

5.95
1.21

«20
b.95

7.97
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Table IIE inal revenue using moving average prim, 12 farrowing
" atis end & 20-pound intervel (in dollars)®

=y S s OB s o= R 3

L.05 2.L48 5.31 1.18

3.05 2,06 3.25 1.86
-3 2,13 3.35 L.78
2,50 3.13 3.1k 6.85
h.21 k.68 3.088 2.94

La13 2.37 1.84 6.68

1.66 3.75 L. 78 5.62
1 9 5.15 4.83 3.11 3.27

3.52 3.98 5.70 7.083

6.10 394 2,78 7.03

5.23 2.66 5.95 3.01

2.% 3‘& SOM 2013

average hog prices were derived by averaglng Chicago market
wlmotv. S, No, 1, 2 and 3 barrows and gilts by weeks over 2 fivee
year period, 195559,

%mmmgwprlumwfwewhmrrumh
marketing date.
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Table I1IB, inal cost for years 19551959 using the 20-pound
rM (in dollars)

—

Weight
170-190  190-210  210-230  230-255  255-285

Lv 2.k0 2.49 2,59 | 7% 3 L.hS
February 2,39 2,47 2,58 9511 b.LS
March 2.34 2,42 2.51 4.0l ko33
April 2.32 2.4l 2.51 .02 ho32
June 2035 goha 205& 5.07 h037
July 2.35 2.4 2.{; L.08 k.
Septesber 2.1 3.2 233 3 3.88
October R.Cﬂ 2009 2.19 BIM 3066
November 1.93 2.00 2.10 3.27 3-51
December 2.00 20 m 2. 17 3 cja 3

1

-%ury :.&0‘ g.gg :.;.Ii ;'lﬁg .‘;.g
Harch t.w 2.12 2,23 3. 30?6
April 2.23 2.31 2.L2 3.02 08
July g’ﬁ :’.1?5 w1y tg b
August 2.h3 R 2,64 L17 b6

2,05 2.13 2,24 S-g 3.680

November 2,07 aols 2025 e 3083

. Decenber 2. 2.16 2.27 3059 3035
m I.Rh 2.& 2.M 3. e, ho 15
M 2.17 2. 2,39 3. .
March 2,17 2,27 2,39 3.7% k.02
April 2.19 2,29 2,41 3.79 Le05
May 2.2l 2,3l 2.6 3.89 by Ls
June 2.21 2.31 2.k 3.8, k.10
July 2.23 2.33 2.47 3.88 lia 2k
Septesber 217 2.28 33 n o
Octaber 2,06 2. E z‘% 3 og 3.79
Noveuber 1.99 2.09 2,18 3.4 3.70
Decerier 1.98 2.07 2,16 30"1 3066

®sarginal costs include feed costs and interest on Investument.



Table IIIB. (Continued)

in

Height
170-190  190-210  210-230  230-255 255205
1958
m 1.92 2,01 2.10 3. 5 3461
February 1.96 2.0h 2,14 3.?:0 3.66
Harch 2,02 2.12 2,22 3.53 3.80
April 2,23 2.33 2,13 3. ha1S
June 2.32 2,41 2.51 01 h.31
5. 2 B B B N
- - -
md' 2.23 2.3 I.Eb 3.62 k15
2-% 2- 15 2021. 3-& 3#83
November 1.99 2,08 2,18 3. 3.
December 2,09 2,17 2,27 3-56 3.
1933
M :o ig :oig :o:g ; ogz g . g;
M Q-lﬂ 20” !c 1 3068 3'”‘
April 2.23 2,32 2. 3.6 he13
May 2.22 2,32 2.3 3.63 bo13
July 2.19 2.27 2,38 3.77 13,05
August 2.39 3.7 ll-OS
S 5
3.59
December
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