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Economic Analysis of Beef Cattle Prices
In the United States and Oregon

DAVID W. NORMAN, GERALD E. KORZAN, and JOHN A. EDWARDS

Introduction
The general objective of this study

is to explain, to the extent possible,
why beef cattle prices change from
month to month and year to year. A
better understanding of beef cattle
price variations in Oregon and the
United States should result in better
decisions with respect to both produc-
tion and marketing. This study de-
scribes the forces at work that affect
pricing of beef cattle. For the most
part, there is a logical explanation to
price variation in an economy where
considerable competition exists and
supply and demand work to determine
priceeven though imperfectly at
times.

Much but not all of the technical
procedure underlying the study has
been stripped from this report. Some
of the important statistical relation-
ships are explicitly shown and ex-
plained so the reader may find it pos-
sible to achieve a deeper understanding

Approximately one percent of the
United States' population resides in
Oregon and receives per capita income
somewhat above the national average.
As meat consumption tends to increase
with an increase in per capita dispos-
able income, it is reasonable to con-
clude that Oregon consumes more than
one percent of the national beef supply.
This phase of the study is confined,
however, to production aspects. The

of price movements than otherwise
might be the case.

The first section in this report com-
pares growth characteristics of the beef
cattle industry in the United States and
Oregon. This comparison was made
in order to determine whether or not
United States and Oregon number and
price trends follow similar patterns.
The next section deals with an analysis
of beef cattle cycles. It is followed by
a determination of seasonal variations
in prices and production of slaughter,
feeder, and stocker cattle.

Finally, considerable attention was
given to identifying the factors in-
fluencing beef cattle prices. Two equa-
tions were developed: one deals with
estimating the price of slaughter beef
cattle and the other with the price of
feeder and stocker cattle. Both of these
equations throw considerable light on
price behavior of slaughter and feeder
and stocker cattle.

The Beef Cattle Industry in Oregon
purpose of this section is to measure
Oregon's contribution over a period of
time as a producer to beef production
in the United States as a whole. The
period 1944 to 1961, inclusive, was se-
lected for the purpose of this analysis.

Results in Table 1 show that the beef
cattle industry in Oregon is growing
at favorable rates when compared with
the national aggregate. Beef cattle
numbers in Oregon have been incre s-
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Table 1. Comparison of the beef cattle industry in Oregon with that in the United States on the basis of num-
bers, percent contribution, and percent rates of growth, 1944-1961

1 Numbers of beef cattle were converted to a common denominator, which was accomplished by converting them on the basis of the relattve amounts of feed
consumed eer month by bulls, steers, cows, and calves. Thus numbers of beef cattle were expressed in terms of animal unit months (AUM's). The conversion ratios
used were:

Bulls, one year old and over 1.25 A.U.M.'s
Cows and heifers, two years otd and over 1.0 A.U.M.'s
Heifers, one to two years old and over 0.8 A.U.M.
Steers, one year old and over 0.8 A.U.M.
Calves 0.6 A.U.M.

(a) All beef cattle Slaughter cattle

Minimum
Maximum
Mean

Numbers1 Numbers

United States Oregon United States Oregon

Year AUM's thou. Year AUM's thou. Year No. of head thou. Year No. of head thou.

1948

1960

34,385
54,372

43,932

1948

1961

571

978

768

1951

1956

16,376

26,862

21,861

1951

1956

165

307

234

(b) Percent Oregon contributes to U.S. Percent Oregon contributes to U.S.

Minimum
Maximum
Mean

Year Percent Year Percent

1951

1955

1.610

1.840

1.732

1944

1949

0.975

1.231

1.072

(c) Percent rate of growth Percent rate of growth

Mjnirnutii
Maximum
Average

United States Oregon United States Oregon

Year Year Year % Year %

1956-57
1951-52

3.49
13.16

2.50

1956-57

1951-52

6.85
18.18

2.79

1947-48 14.63
1952-53 32.20

2.32

1947-48 20.64
1952-53 32.03

3.07



ing at an average annual rate of 2.79%
whereas the national average is 2.50%.
With respect to slaughtered cattle, the
rate of increase in Oregon has aver-
aged 3.07% and only 2.32% nationally.
It should be noted that Oregon had
1.73% of United States cattle numbers
on the average but slaughtered only
1.07%. This means that a relatively
large number of cattle produced in
Oregon are fed and slaughtered else-
where.

Cycles can be considered as con-
sisting of recurring alternations of ex-
pansion and contraction in activity, the
alternating movements in each direc-
tion being self-reinforcing and per-
vading virtually all parts of the na-
tional economy.

It is possible to study cyclical Fiuc-
tuations of beef from the standpoint
of production and of prices. In the
present study it was felt desirable to
do both in order to obtain an idea of
the timing of the troughs and peaks
in the beef cattle cycle. Results for
cyclical variation in average prices of
beef received by United States farmers
and the numbers of other cattle on
farms on January the first are shown
in Figure 1.

Turning points in average prices re-
ceived by United States farmers and
numbers of other cattle on farms cor-
responded fairly well. The turning
points of the two series are shown in
Table 2, together with the cyclical
turning points that were finally ac-
cepted.1 The results obtained in the
present study showed that the average
cycle length was 11.4 years with a
range of from 9 to 14 years.

Analysis of Beef Cattle Cycles

The beef cattle business in Oregon
is an important component of the agri-
cultural industry of the state. In 1961,
Oregon farmers and ranchers had cash
receipts from the sale of cattle and
calves amounting to nearly $87 million.
This was 21% of all farm income re-
ceived by Oregon farmers. Income re-
ceived from the sale of cattle and calves
was by far the most important source
in Oregon. Sale of dairy products was
second amounting to $48 million.

It is usually believed that the cycles
have been getting shorter with the
passage of time due to the fact that
beef cattle are now being sold for
slaughter at a younger age than they
were several decades ago at one and
a half to two years of age, instead of
two to three years. The hypothesis that
the cycles are becoming shorter is sup-
ported by investigating the turning
points of numbers of other cattle on
farms given in Table 2 A note of
caution may not be amiss at this point.
The determination of turning points is
somewhat arbitrary and is largely up
to individual interpretation. This is
particularly the case with the turning
points of the cycle finally accepted.
Failure to discuss alternative hypothe-
ses should not be interpreted as a re-
pudiation of their validity, but merely
the consequence of the lack of statisti-
cal evidence to support them.

It was not considered necessary to
examine beef cattle cycles in the state
of Oregon, as it was felt that Oregon
prices and numbers of other cattle on

These points were a compromise between
the two series, if exact correspondence be-
tween the two was not found.
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Figure 1. Cyclical relatives for average prices of beef received by United States farmers and numbers
of other cattle on farms, January 1, 191 0-1 962.

Table 2. Dates of turning points in the beef cattle cycle in the United
States, 1910-1962

6

I

1939 was accepted in preference to 1943 as it was felt that \Vorld 'vVar II largely accounted tot high
prices in 1943.

1948 was accepted in preference to 1951 as the Korean War probably accounted for the abnormal
prices in the latter year.

Turning points of
price series

Turning points of
number series

Turning points finally
accepted as indicating
the beef cattle cycle

1914 1913 1914
1923 1918 1920
1928 1928 1928
1934 1934 1934
1943 1939 19391

1944 1945 1944

1951 1948 l948
1956 1955 1956
1959 1958 1958
1961

1960 96219501940
Year

1910 920 1930



farms would follow very closely the
fluctuations in the national equivalents.
This was supported by the fact that
very high correlations were found to
exist between Oregon and United
States prices for the period 1914 to

19622 and between numbers of beef
cattle in Oregon and the nation from
1920 to 1962. Hence, the beef cattle
cycle determined for the United States
can be considered almost exactly the
same as for Oregon.

Seasonal Variation in Prices and Production of
Slaughter and Feeder Cattle

Seasonal variation is particularly
important as far as agricultural prod-
ucts and prices are concerned, although
the amount of seasonal variation in
prices of several farm products has
been reported to be decreasing, chiefly
because the amount of seasonal varia-
tion in the production of those prod-
ucts has been decreasing.

Slaughter cattle

Two series of relevant seasonal vari-
ation indexes were computed and corn-
pared:
1. Seasonal price4 variation for slaugh-

ter beef (all grades) in the United
States and Oregon.
It can be seen from Figure 2 that

seasonal price variations in Oregon
and the United States for commerci-
ally slaughtered beef cattle during the
period 1951 to 1962 follow very simi-
lar patterns apart from the fact that
the range in Oregon beef prices ap-
peared to be higher than for the United
States as a whole (i.e. 14.6% com-
pared with 11.9% for the latter). In
both the United States and Oregon,
maximum prices occurred in May and
minimum prices in November.

The degree of similarity between
the two seasonal price patterns was
substantiated by the fact that they
proved to be significantly correlated.
It is to be expected that seasonal prices
in a state like Oregon, which is a rela-

tively small contributor when com-
pared with the United States, would
tend to fluctuate more than prices in
the national aggregate.
2. Seasonal price and production varia-

tion for slaughter beef (all grades)
in Oregon.

Figure 3 indicates the relationship
existing between the seasonal pattern
in commercial slaughter in Oregon and
slaughter cattle prices in Oregon.

It has been observed that consumer
demand for meat is relatively stable
season by season and that most con-
sumers want to eat nearly as much
meat in the summer as in the winter.
In reality, this desire is in conflict with
the natural pattern of calving in, the
spring and marketing and slaughter
in the autumn. Price expresses the re-
sistance of consumers to changes in
the meat supply available. The result-
ing seasonal prices have led producers
to amend their production patterns.

2 The correlation coefficient (r) = 09999.
r0.9989.
Prices used were those received by United

States farmers.
'It should be noted that these are the times

of maximum and minimum prices when all
slaughter cattle are averaged, but this may
not be true for individual classes of slaughter
cattle.

r = 0.9846. The word significant is used
In a statistical context as referring to the
fact that they are sigrdficantIy correlated in
contrast to the fact that they are unrelated to
each other.
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Figure 2. Seasonal price variation of beef cattle commercially slaughtered (all grades) in Oregon and
the United States, 1951-1962.
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Consequently, production and market-
ing are now much less variable than
the natural pattern, but nevertheless
are still far from uniform throughout
the year.

The monthly variation in cattle
slaughter (all grades) in Oregon (as
shown in Figure 3) is obviously the
product of a number of interacting
forces. It was not the purpose of this
study to isolate these forces, but rather
to suggest which ones were likely to
be the most important. This, of course,
is (lone on the basis of prior knowl-
edge of the industry rather than on
the basis of detailed statistical analysis.
In the months of August, September,
and October, grass-fattened cattle7 and
cull cows off the range together with
some cattle out of feedlots can ac-
count for the seasonal high. Following
the peak slaughter months there is a
lull during which new feeders and
stockers are moved into the feedlots.s
Another reason for the low in Decem-
ber is the fact that there are fewer
slaughter days because of the holidays.
In January the slaughter rate picks up
because many farmers dispose of their
animals before the tax deadline and
because in December limited time
causes fewer animals to be slaughtered
than are available. Low numbers
slaughtered in February can be ex-
plained by the shortness of the month,
while the peak in March may be be-
cause farmers wish to dispose of their
slaughter animals before spring work
commences. From May onwards,
slaughtering numbers increase, largely
(tue to the fact that traditionally prices
in Oregon are considered to be high
in the summer months.

Other workers have found that vari-
ations in production and in the supply
that remains are primarily responsible
for seasonal fluctuations in prices. This

may be true with reference to prices
and production of individual grades
of slaughter cattle. However, in this
study it was found that the expected
inverse relationship between prices and
production in October, November, and
December was lacking. In fact, there
was a very low correlation between
average prices received by United
States farmers for beef and numbers
of head slaughtered.°

Reasons can be advanced for the
lack of a counter seasonal pattern be-
tween prices and numbers of. head
slaughtered. For example: (a) Due to
climatic conditions and the compara-
tively long production periods of beef
cattle, farmers are relatively unrespon-
sive to seasonal price changes which
are influenced by factors other than
production, such as changes in con-
sumption demand and supplies of com-
peting meats. (b) The supply of fed
cattle throughout the year is very likely
made up of shifting composition of
grades and types of beef animaJs. This
could contribute to causing prices and
numbers of head slaughtered to move
together.

The range or amplitude of the price
and production or commercial slaugh-
ter series in Oregon proved to be very
different. Although both series showed
significant seasonal variation, the range
in numbers of head slaughtered was
25.6%, while it was only 14.6% in the
case of average prices received by
farmers.

Therefore, there appears to be less
fluctuation in prices received by farm-
ers than in production. It is difficult to

'Grass fattened cattle are becoming less
important in Oregon.

'For example, October is the peak month
for feeder and stocker marketings at Kansas
City and there is every reason to believe that
this is true fOr most other states.

= 0.1795.
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find a reason for. this as cold storage
constitutes less than one percent of
total production. Another possible but
not very likely reason is that seasonal
trends in demand are more parallel to
those in slaughter than is generally
believed..

It may not be amiss to point out that
the winter high in beef prices (i.e.
March and May) does not necessarily
mean that producers will obtain maxi-
mum net returns by planning to market
beef cattle in late winter and early
spring. Seasonal patterns in feed costs
and efficiency of gains also influence
net returns to beef producers.

Stocker and feeder cattle

Prices of feeder livestock are even
more closely associated with the graz-
ing season than are prices of slaughter
stock. This is substantiated by the re-
sults shown in Figure 4 for stocker
and feeder steers at Kansas City.

Indes

10

Prices tend to be low in the fall when
herds must be reduced as the grazing
season ends. Consequently, there is a
tremendous peak in numbers of head
of feeder and stocker steers placed on
the market in October. Conversely,
prices are higher in the spring when
abundant grass brings a need for re-
stocking the ranges. However, it will
be observed from Figure 4 that prices
vary little throughout the year while
numbers show a wide variation.

The apparent discrepency in varia-
tion between prices and marketings of
feeder and stocker steers can be ex-
plained partly by different intensities
of demand for feeders and stockers
during the course of any one year. In
the fall the demand for feeders and
stockers to place in feedlots is very
high. Thus, in spite of the large supply
of animals available at that time, prices
of feeders and stockers are only
slightly depressed. Conversely, in the
spring there is a relatively low demand

0
Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. JOn.

Months

Figure 4. Seasonal variation in prices and numbers of head of feeder and stocker steers marketed at
Kansas City, 1951-1962.
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for feeders and stockers for feedlots
plus some demand for young cattle to
restock the ranges. However, com-
pared with the fall, the total spring
demand for feeders and stockers is
much lower and is partially offset by
an increase in marketings at that time.
The net result is that prices are above
the annual average but not markedly so.

Unfortunately, owing to unavail-
ability of data it was not possible to
carry out a similar analysis for Ore-
gon. However, it can be hypothesized

(Packing and io
slaughter houses)

Figure 5. Marketing levels of slaughter beef.

Factors Influencing the Annual Price of Slaughter Beef Cattle
at the Slaughter House Level

In the slaughter beef market three
different marketing levels can be dif-
ferentiated from the time the live ani-
mal is taken to the market to the time
it is sold as meat to consumers.

Figure 5 indicates that the fattened
animal is an end product as far as the
farmer is concerned while it is simply
an input to the wholesaler who slaugh-

that similar seasonal patterns for pro-
duction and prices of feeders and
stockers exist in Oregon. This is sup-
ported by the fact that a seasonal pat-
tern of movement of feeders and
stockers similar to the Kansas City
pattern was found to exist in Cali-
fornia during the years 1951 to 1961.
For example, October was once again
the peak month accounting for 19.88%
of the total numbers of feeder and
stocker cattle shipped in for fattening
in feedlots.

ters and processes the animal. The
product produced by the wholesaler is
processed meat and by-products to
which the retailer adds services such as
packaging and delivery, thereby re-

sulting in the product that finally
reaches the consumer.

'° It is assumed that slaughtering and pack-
ing are carried out by the same firm (Fig.5).

11
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It would appear also from Figure 5
that the demand for bedf at the slaugh-
ter house level is, in effect, a derived
demand for beef at the consumer level,
and, therefore, such factors as changes
in income and pork supplies could con-
ceivably become relatively unimportant
in determining demand at the slaughter
house level.

An equilibrium market price under
conditions of perfect competition is
found at the intersection of the ag-
gregate demand and supply schedules.
In reality, however, an equilibrium is
seldom if ever attained, although there
is a marked tendency to move toward
this point. In this analysis it was as-
sumed that perfect competition11 exists
in the beef slaughter market, and,
therefore, market price is determined
at the point where the total quantity
taken from the market equals the total
quantity offered for sale.'2

A very high correlation existed be-
tween Oregon and United States an-
nual prices received by farmers per
hundred pounds of slaughter beef,
where Oregon prices were considered
the dependent variable. This high cor-
relation means that any equation with
Oregon slaughter prices would have to
include United States slaughter prices
as an independent variable. Conse-
quently, the price equation was derived
for the United States only, on the
assumption that this would also give
a satisfactory indication of Oregon
prices.

Data were collected for the United
States from secondary sources for the
years 1947 to 1962, inclusive. It was
not possible to go back further than
16 years because of the abnormal con-
ditions of war and rationing that
existed prior to 1947.

12

Estimation of price of slaughter beef
cattle in the U. S.
The following results were obtained

from the regression analysis
Y= 19.41227 + 1.66456 X, +

0.01085 X, - 0.19481 X,.
(8.79735)

(6.45309) (-11.41308)
R' = 0.98708'

= 0.58486's
where:

annual price per 100 pounds re-
ceived by United States farmers
for slaughter beef in real terms.''

X, =by-product allowance in dollars
per 100 pounds in real terms for
choice steers.16

X, ==disposable income in dollars per
capita in real terms.'6

= total liveweight in pounds of beef
commercially slaughtered per
capita.'6

il This assumption does not detract from
the value of this analysis as agriculture is
usually considered to have perfect competi-
tion characteristics such as large numbers of
buyers and sellers, free entry and exit of
producers, and homogenous products. There-
fore, at the slaughter house level, the as-
sutnption of perfect competition is realistic.

For the theoretical derivation of the de-
mand and supply schedules and the resulting
price equation, see David Wallace Norman,
An Economic Analysis of Beef Collie Prices.
M.S. Thesis, Oregon State University, Cor-
vallis, 1964.

"Figures in parentheses are T-ratios of
tile regression. All the regression coefficients
were significant at the one percent level.

A coefficient of multiple determination of
0.98708 means that the three independent
variables explain 98.708% of the variation in
the price of beef at the slaughter house level.

"The standard error of estimate is 0.58486.
10 It should be noted that the model in-

cludes two implicit variables, namely popula-
tion growth and change in tile consumer
price index. Tile reason for incorporating
then, implicitly rather than explicitly was
due to tile small number of degrees of
freedom imposed by the fact that observa-
tim,s could only be taken from 16 years.



The results of this estimatLng equa-
tion can be summarized as follows:

A one dollar increase in by-
product prices per 100 pounds in real
terms vill result in an increase in the
real farm price per 100 pounds of beef
of $1.66, assuming that the other vari-
ables remain constant. This, at first
glance, appears difficult to rationalize.
However, one possible explanation is
that a high correlation was found to
exist between the by-product allow-
ance and the price of round steak at the
retail level. Therefore, retail prices and
by-product allowance move together.
As a result, the slaughterer is prepared
to pay more for the input of beef cattle
when the price of by-products in-
creases, since retail beef prices increase
at the same time.

A one dollar increase in real (liS-
posable income per capita will increase
the real farm price per 100 pounds by
one cent, assuming that the other vari-
ables remain constant.

A decrease of one pound in total
liveweight of beef commercially slaugh-
tered per capita will increase the real
farm price of beef per 100 pounds by
19 cents.

The reliability of the estimating
equation is considered to be very satis-
factory. because. the error of estimate
of $0.58 is relatively small.

The significance of the by-product
allowance tends to enhance the hy-
pothesis that has been put forward by
some investigators to the effect that
slaughtering plants cover their costs by
selling processed beef and make their
profit from the sale of the animal by-
products. Consequently, the price they
are willing to pay for the animals is
influenced to a considerable extent by
the amount of revenue they will obtain
from the sale of by-products.

Both real disposable income per
capita and total liveweight of com-
mercially slaughtered beef per capita
were expected to be significant factors
in determining the real farm price of
beef. The positive relationship between
real farm price of beef and real dis-
posable income per capita is consistent
with the widely held view that the de-
mand for beef is an increasing func-
tion of income, or in other words, that
people eat more beef as incomes in-
crease. Also the equation substantiates
the expected inverse relationship that
exists between real farm price and
total liveweight of beef commercially
slaughtered per capita.

The present study indicates that sup-
plies of competing meats (i.e., poultry
and hogs) are not significant factors in
determining the price of beef at the
slaughter house level. However, this
does not necessarily imply that these
factors are not important at the retail
level. It simply indicates that slaugh-
terers buying slaughter beef cattle do
not consider supplies of hogs and
poultry as significant factors in de-
termining the price they are willing to
pay for beef. This is logical in that
different processes are needed for
handling cattle and hogs; hence, there
is little or no competition for plant or
equipment. Both processing lines are
liable to be kept running at the same
time. Then the processed beef can be
placed in cold storage for a short time
if packing-house and retail prices are
not favorable. Thus it would appear
that there may be a fairly indirect re-
lationship existing between price at the
ietail level and that at the farm level.

Value of the estimating equation

The estimating equation developed
in the preceding section can be used to
estimate the real farm price of beef in

13



Table 3. Comparison of actual and estimated real prices per 100 pounds
of commercially slaughtered beef received by United States farmers,

1947 to 1962

14

any year. In Table 3 real farm prices
were estimated for the past 16 years
and were compared with actual prices
received by United States farmers in
real terms. (Also see Figure 6.)

It was found that over the 16-year
period, the average percent difference
between actual and estimated price was
only 1.92.17

Estimation of annual farm price of
slaughter beef in Oregon

in addition to predicting the United
States farm price of slaughter beef
cattle, the equation can be used for
predicting Oregon prices by utilizing
another regression equation, express-
ing the regression of Oregon price on
that in the United States.

= 0.1593 + 0.9251 X.
(21.935 1)

Prices shown in this column are average annual prices actually received by United States farmers.
These prices are reported by the crop Reporting Board, Statistical Reporting Service, USDA.

Prices in this column were determined by using the equation derived in this analysis. Actual price data
was used to derive the regression equation that was used to determine these estimates. It should be made
clear that these estimates are not price forecasts but simply show the reliability of the regression equation.

= 0.9716
Sb = 0.04223

where:
= average price per 100 pounds

received by Oregon farmers in
real terms.

X = average price per 100 pounds
received by United States farm-
ers in real terms.

' A Durbin & Watson test for autocor-
relation was carried out on the residuals. The
fact that there is no autocorrelation refers to
the fact that coy. (Ut, ut-i) = 0, where

& t-1 = tune periods and u refers to the
residual values. This condition is necessary
in order to fulfill one of the assumptions
underlyitig regression analysis. The fact that
no positive autocorrelation was found further
helps to enhance the value of the estimating
equation. For the methodology of this test
see J Durbin, and G. S. Watson, "Testing
for Serial Correlation in Least Squares Re-
gression." Biornelrica, 38:159-177, 1951.

1947 23.65 23.019 0.631 2.67
1948 26.49 26.740 -0.250 -0.94
1949 23.85 24.486 -0.636 -2.67
1950 27.80 27.543 0.257 0.92

1951 31.71 32.008 -0.298 -0.94
1952 26.27 25.836 0.434 1.65

1953 17.49 18.236 -0.746 -4.26
1954 17.09 16.975 0.115 0.67
1955 16.72 16.665 0.055 0.33

1956 15.73 16.134 -0.404 -2.57
1957 17.55 17.586 -0.036 -0.20
1958 21.75 20.506 1.244 5.72

1959 22.27 22.535 -0.265 -1.19
1960 19.79 19.231 0.559 2.82

1961 19.38 19.581 -0.201 -1.04
1962 20.21 20.647 -0.437 -2.16

Actual price Estimated price
per 100 lbs. in per 100 lbs. itt Difference

Year real terms1 real terms' (Residuals) Difference

Dollars Dollars Dollars Percentage
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Figure 6. Actual and estimated real prices per 100 pounds of commercially slaughtered beef received
by United States farmers, 1947-1962.

Price /100 lbs.
in real terms

Figure 7. Actual and estimated real prices per 100 pounds of commercially slaughtered beef received
by Oregon farmers, 1947-1962.
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Table 4. Comparison of actual and estimated real prices per 100 pounds
of commercially slaughtered beef received by Oregon farmers, 1947 to 1962

The years used for this simple re-
gression were 1947 to 1962. In obtain-
ing a prediction of Oregon real farm
price of slaughter beef, an estimate of
the United States real price was first
computed using the regression equa-
tion derived in the preceding section.
This estimate of United States farm
price in real terms was then inserted
into the simple regression equation,
thereby giving an estimate of Oregon
real farm price. For the years 1947 to
1962, the results shown in Table 4
were obtained. (Also see Figure 7.)

Over the l6-year period, the aver-
age percent difference between actual
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and estimated price was 3.87%.18 The
error in estimating Oregon prices is
understandably somewhat higher than
in estimating United States prices due
to the method of computation em-
ployed. Briefly, the error was higher
because of an initial error in estimating
United States prices which was added
to the error resulting from estimating
Oregon prices from United States
prices. Nevertheless, this method does
permit a reasonable estimate of Oregon
prices to be obtained.

Once again the Durbin & \Vatson test
indicated that no positive autocorrelation
existed.

Year

Actual price
per 100 lbs. in

real terms

Dollars

Estimated price
per 100 lbs. in

real terms

Dollars

Difference
(Resduals) Difference

Dollars Percentage
1947 23.01 21.477 1.533 6.66
1948 24.22 24.923 -0.703 -2.90
1949 20.72 22.836 -2.116 -10.21
1950 26.01 25 .667 0.343 1.32
1951 30.28 29.802 0.478 1.58
1952 23.24 24.086 -0.846 -3.64
1953 16.31 17.048 -0.738 -4.52
1954 15.92 15.880 0.040 0,25
1955 15.22 15. 593 -0.373 -2.45
1956 14.15 15. 101 -0.951 -6.72
1957 17.04 16.446 0.594 3.48
1958 21.15 19.150 2.000 9.46
1959 20.79 2 1.029 -0.239 -1.15
1960 18.52 17.969 0.551 2.97
1961 18.95 18.293 0.65 7 3.47
1962 19.07 19280 -0.2 10 -1.10



Factors Influencing the Annual Price of
Feeders and Stockers

An explicitly stated variable show-
ing the price of feeders and stockers
on a United States basis was found
to be unavailable. However, it was
possible to derive prices from avail-
able statistics.19

It was found that prices derived for
the United States are highly correlated
with Kansas City pri es20the largest
single market for stockers and feeders
in the country. At the same time a high
correlation exists between United
States and Ontario (Oregon) prices.2L
Thus, because Oregon is a relatively
small contributor to the total numbers
of feeders and stockers in the nation,
it was believed that a price equation
derived for the United States as a
whole could give a fairly accurate esti-
mate of Oregon prices, which are de-
pendent upon national prices.

A time period similar to that used in
estimating slaughter beef prices was
adopted. The 16-year period 1947 to
1962 was selected for exactly the same
reasons as stated in the preceding sec-
tion; namely, that abnormal conditions
such as war and rationing existed prior
to 1947 and upset consumption pat-
terns that usually prevail in time of
peace.

Estimation of annual price of feeder
and stocker cattle

The following estimating equation
was obtained:

Y= 132,49251 +0.0000063075X1
± 0.17069X2 + 8.39662X3
- l.54999X4.
(3.01575)22 (1.57827)
(13.87748) (-4.84093)

R2 = 0.9926323
S = 3.70109
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where:
1? = price per head of feeding

and breeding24 cattle in the
United States, expressed in real
terms.25

X1 = size of corn grain crop in
1,000-bushel units.

X2=average weight in pounds per
head of feeder steers of all
weights (calculated on the
basis of weighted average
weight in the 10 main markets
of the United States).

X3=price of slaughter beef per 100
pounds received by United
States farmers in the current
year and expressed in real
terms.

X4==price of slaughter beef per 100
pounds received by United
States farmers in the preced-
ing year and expressed in real
terms.

In Agricultural .ctatistics, published an-
nually by the United States Department of
Agriculture, numbers of cattle shipped in
for feeding and breeding were divided into
the cost of cattle shipped in for feeding and
breeding, thereby giving an idea of average
cost per head.

29r=0.9877
r = 0.9652
The T-ratios in parentheses are all sig-

nificant except for X.
A coefficient of multiple determination

(R) of 0.99096 means that tile three inde-
pendent variables explain 99.096% of the
variation in the prices of feeding and breed-
ing cattle.

It is realized that breeding cattle only
constitute a fraction of Stocker cattle, but
for want of data on stockers, the above
series was used.

It should he noted that the model in-

cludes an implicit variable, namely consumer
price index.



The ielationships shown in the esti-
mating equation can be expressed as
follows

Price of feeders and stockers in
real terms increases 6 cents per head,
when the size of the grain corn crop
increases 1,000,000 bushels, all other
factors being held constant.

Price of feeders and stockers in
real terms increases 17 cents per head,
when the average weight per head in-
creases by one pound, all other things
being held constant.

The current and lagged prices of
slaughter beef were used in deriving
the expected price of beef equation in
real terms.26 -

It was found that the price of feeders
and stockers in real terms increases 6.8
dollars per head, when the expected
price of slaughter beef in real terms
increases by one dollar per hundred
pounds.27

Therefore, the expected price of
slaughter beef appears to be a very
important factor in determining the
price of feeders and stockers which
is simply an input for the output of
slaughter cattle. The higher the product
price is, the more the producer will
be willing to pay for the inputs, for
example, stockers and feeders. The
corn grain crop was also understand-
ably an important factor in determin-
ing the price of feeders and stockers,
as corn constitutes the main feed supply
in feedlots. Average weight per head
was also found to be one of the more
important variables in determining the
price per head of feeder and stocker
cattle.

Numbers of cattle on feed and es-
pecially numbers of feeders and
stockers shipped were not found to be
significant factors in influencing the
price of feeders and stockers. It would
usually be expected that the numbers
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of feeders and stockers shipped would
be an important variable, but the price
per head is apparently determined by
other more important factors, especi-
ally the expected price of the product,
slaughter beef.

Assessment of value of regression
equation
Results in Table 5 show that over

the 16-year period, the average percent
difference between actual and esti-
mated prices was only 1.54.28 (Also see
Figure 8.)

Estimation of annual price of good and
choke feeder and stocker steers at
Ontario, Oregon
An estimate of annual Ontario, Ore-

gon, feeder and stocker good and choice
steer prices (less than 700 pounds)
was obtained by estimating the United
States price per head for feeders and
stockers, reducing it to price per hun-
clred pounds, and then inserting the
estimate into a simple regression equa-
tion expressing the relationship be-
tween Ontario feeder and stocker good
and choice steer prices and United
States feeder and stocker prices. The
simple regression equation used is
given on page 20.

Expansion on the derivation of an ex-
pected price for slaughter beef was not con-
sidered to be of practical value in this re-
port. For details, see David Wallace Nor-
man, An Economic Analysis of Beef Cot le
Prices. M.S. Thesis, Oregon State Univer-
sity, Corvallis, 1964.

' Ibid.
This result was calculated from inserting

the values estimated for the coefficients of
the variables X3 and X4 into the equation
which was theoretically derived for the ex-
pected price of slaughter beef.

The Durbjn & Watson test indicated that
there was no serial correlation, thereby
further enhancing the value of the estimating
equation.



Table 5. Comparison of actual and estimated real prices per head of
feeder and breeding cattle in the United States, 1947 to 1962

Real price per head
$250

Actual price ,

,//200 / Estimoted price

"K'

150

100

0
1947

/

Figure 8. Actual and estimated real prices per head of feeder and breeding cattle in the United
States, 1947-1962.
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Year

Actual price
per head in
real terms

Dollars

Estimated price per
head in real terms

Dollars

Difference
(Residuals)

Dollars

Difference
(Percent)

Dollars
1947 168.30 173.33 -5.03 -2.99
1948 201.88 204.03 -2.15 -1.06
1949 173.48 173.99 -0.51 -0.29
1950 216.99 209.76 7.23 3.33
1951 237.93 237.15 0.78 0.33
1952 178.39 181.15 -2.76 -1.55
1953 116.72 112.16 4.56 3.91
1954 118.67 120.80 -2.13 -1.79
1955 120.31 120.72 -0.41 -0.34
1956 111.11 112.72 -1.61 -1.45
1957 135.21 131.06 4.15 3.07
1958 170.05 169.39 0.66 0.39
1959 165.55 168.32 -2.77 -1.67
1960 145.11 145.34 -0.23 -0.16
1961 146.39 144.47 1.92 1.31
1962 150.21 151.85 -1.64 -1.09

1949 1951 1957 959953 955
Years

1961 962
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= 2.0583 + 1.2566 X.
(11.3309)

0.9316
= 0.1109

where:
= price per 100 pounds of feeder

and stocker good and choice
steers at Ontario, Oregon, in
real terms.

X = price per 100 pounds of feeder
and stocker cattle in the United
States expressed in real terms.

Table 6. Comparison of actual and estimated real prices per 100 pounds
of feeders and stockers, choice and good steers (under 700 pounds)

at Ontario, Oregon, 1947 to 1962

1947
1948
1949
1950
1951
1952 30.90
1953 19.22
1954 19.85
1955 19.50
1956 17.94
1957 20.39
1958 25.72
1959 26.72
1960 23.71
1961 23.22
1962 23.99

27.21
31.63
26,93
32.99
37.10
29.42
17.93
19.57
19.30
18.15
21.10
26.94
27.10
23.59
23.32
24.71

Results in Table 6 show that over
the 11-year period the average percent
difference between actual and esti-
mated prices per 100 pounds of feeder
and stocker good and choice steers at
Ontario, Oregon, was only 2.65%.
(Also see Figure 9.) The error in esti-
mating United States prices is added to
the error in estimating Ontario prices
from estimates of United States prices.
Nevertheless a close fit is achieved,
thus providing a satisfactory means of
estimating Ontario prices.

The ligures for these years were not available at Ontario, Oregon.

1.53 4.94
1.29 6.71
0.28 1.41
0.20 1.02

.021 -1.17
-0.71 -3.48
-1.22 -4.74
-0.47 -1.76

0.12 0.51
-0.10 -0.43
-0.72 -3.00

Actual price Estimated price
per 100 pounds per 100 pounds Difference

Year in real terms in real terms (Residuals) Difference

Dollars Dollars Dollars Percent



As a general conclusion, the beef
cattle industry in Oregon, although a
relatively small contributor to the total
United States beef supply, is growing
at favorable rates when compared to
the national aggregate. Both beef cat-
tle numbers and numbers slaughtered
in the state are increasing. Cash re-
ceipts from the sale of cattle and calves
amounted to $87 million in 1961, 21%
of all farm income in Oregon.

Beef cattle cycles follow an average
duration of 11 years with a range of 9
to 14 years in length, when viewed in
terms of numbers of beef cattle on
farms and prices received by United
States farmers. The very high correla-

//
'Actual price

1957 1959 1961 1962

Figure 9. Actual and estimated prices per 100 pounds in real terms of feeder and stocker good and
choice steers at Ontario, Oregon, 1947-1962.

Conclusions

tion coefficients found to exist between
United States and Oregon prices re-
ceived by farmers and numbers of beef
cattle on farms permitted the conclu-
sion to be reached that beef cycles in
Oregon are virtually identical to those
of the nation as a whole.

In terms of seasonal variation of
numbers of cattle slaughtered, Ore-
gon's peak slaughter month has shifted
to August compared with October for
the nation as a whole. Seasonal prices
received by farmers in the state and
nation were very similar with maxi-
mum prices occurring in May and min-
imum prices in November. Numbers
of head of feeders and stockers mar-
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Results of this study show feeder cattle prices are largely influenced by size of corn grain crop, aver-
age weight per head of feeders, and expected price of slaughter beef.

keted at Kansas City showed a very
pronounced seasonal pattern with a
peak in October and a trough in June.
This was in contrast to the insignifi-
cant seasonal variation found in prices
at Kansas City. Unlike the steady de-
mand usually considered to exist for
slaughter cattle throughout any one
year, different intensities of demand
are found for feeders and stockers, de-
pending upon the season.

In this study considerable emphasis
was placed upon identification of fac-
tors influencing beef cattle prices and
upon the development of two equa-
tions concerned with prices at the farm
level for slaughter cattle and feeder
and stocker cattle. With reference to
the first equation, disposable income
per capita in real terms, total live
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weight of beef commercially slaugh-
tered per capita, and by-product allow-
ances in real terms were found to be
significant factors in determining an-
nual prices for beef to be received by
United States farmers in real terms.

The second equation dealing with
price per head in real terms for feed-
ers and stockers was found to be de-
termined largely by three factors, the
size of the corn grain crop, the average
weight per head of feeder steers, and
the expected price in real terms of
slaughter beef.

From these equations of national
prices it was possible to estimate prices
in Oregon by inserting United States
estimates into a simple regression ex-
pressing the relationship between na-
tional and state prices. The resulting



estimates of Oregon prices compared
very favorably with actuai prices in
the state. The average percent differ-
ences between actual and estimated
prices was 3.87% in the case of slaugh-
ter cattle prices, with feeder and
stocker cattle prices showing only a
2.65 average percent difference. On
the national scale the average percent
difference between actual and estimates
of prices was even lower, 1.92% in
the case of slaughter cattle and only

1.54% for feeder and stocker cattle.
In general it is reasonable to con-

clude that the results of this study have
indicated that an investigation of prices
and trends of beef cattle numbers in
the United States can serve as a satis-
factory guide as to what is happening
inside the state of Oregon. Further,
these results indicate that Oregon's
beef cattle industry has progressed at
a rate comparable to that for the nation
as a whole.
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