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market price forecasting remains an area of investigation where small
gains can have important practical benefits.
The objectives of our study were:
1. Determine the principal factors influencing recent quarterly
and monthly average market price behavior for fed cattle
and hogs,
2. Develop updated estimates of key market interrelationships

which could be incorporated into simple or complex prlce
forecastin rocedure
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This basic model is quite similar to one estimated by Hayenga and
Hacklander based upon market behavior in the 1960s, so the results

4 should also provide some interesting insights into the changes in the

$

relative influence of these price-determining influences over the last

20 years.
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Assuming that cattle, hog, and broiler production ére primarily

predetermined in a quarter or a month, and that their meat products

are competitors, we expect negative signs on the slope coefficients,
with their sizes related to their degree of substitutabilityi The
income influences would be expected to be positive, as would the
iméact of other competing goods reflected in the consumér price
nfluences, which
others in the
inithe work force,
y dummy variables

témperature and

o that the price
ctiy. The esti-
erpreted as the
endent variable)
nt variables

t variables were

least squares

method was used to estimate the individual equations.

Actual values of the independent variables during qanuary 1980-
June 1981 were used to test the forecasting accuracy ofgboth rela-
tively simple and more complex models which performed wéll in explaining

price behavior during 1970-79. Because the quarterly and monthly



333

models were quite similar in structure and results, we will focus our

discussion on the monthly models.

Hog price forecasting models

The three most important factors explaining interior Iowa, U.S.
1-2, 200-240 1b, barrow and gilt price variations during 1970-79 have
been_pork and beef;production and consumer personal income (see Table
1). Pork j

demand shi

of the pexrt

slaughter

1960s estix se pork
now is more meats,
and more o Given
the large ¢ tes, an
accurate fq t
critical £ is also
brings out surveys,

which are the basis for most short-term slaughter forecasts; a three
percent error would lead to a six percent error in the corresponding

price forecast.




Table 1. Monthly Hog Price Equations (1970-1979)
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Independent variables

Dependent Variable
Interior Iowa No. 1-2, 200-240 1bs.
Market Hog Price (1n log form)
Simple Model Co@plex Model

log Constant Term 0.9455

log Pork Q/Day ~1.9672%*

log

\

|

A |

Pork Da l

13.0792%*

0.4729%*

-p.ozls
-0.0024
-5.0103
-0.0299
-#.0588
-0.1241
-0.0568
0.0092

0.0152 0.0276
Nov 0.0393 0.0309
Dec 0.0091 -0.0100

3 1
R .906 .944

. D.W. .580 1J4oo

Significantly different from zero at the one percent level.

* %

i
Significantly different from zero at the thirteen percent level.
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Definition of Variables:

Pork Q = Total U.S. commercial hog production in the month, in millions
of pounds, carcass weight.

Beef Q = Total U.S. commercial beef production in the month, in millions
of pounds, carcass weight.

Broiler Q = Total federally inspected broiler production in the month,
in millions of pounds.

Day = Number of full slaughter days in the month. Normal weekday = 1.
Weekday holidays = 1/2; Saturdays = 1/3;_Satur4ay holidays

es), annual rate

ally adjusted.

e work force, in

ng and drinking

ter contributed

f the price is
January is the base month.

i for that month, 0 if it isn't.

2
R = The proportion of variation in the dependent variables explained
by the independent variables; coefficient of determination.

D.W. = The Durbin-Watson statistic, a measure of the degree of
autocorrelation of the residuals.




336

In the complex model, putting daily slaughter rates on a Per capita

basis and adding more demand influences increased the proportion of

price variation explained to 94 percent. While the beef slaughter

rate exhibited a significant competitive Price impact in the complex

model, and the broiler slaughter rate exerted a slight influence on

hog prices,

their marginal contribution to explainind historical price

1l per capita basis
equation to explain

price index; both

ts suggests that
fall and early
d‘Easter.

atory variables

a significant impact
; they did not

n the 1970s. The
cker wage rates

explaining hog

price fluctuations.

Similarly, women in the work force, percent sow
slaughter, and a "nitrite scare" dummy variable did not significantly
add to our ability to explain hog price variations in the 1970s.

These models can be used in their entirely to forecast hog prices,

or the individual coefficients associated with the primary price

influences can be used as rough approximations of the likely price impact
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of a change in a particular variable. For example, if a-new‘Hogs and
Pigs report led you to expect a five percent increase in slaughter
next month comparéd to either last year's slaughter level or your most
recent forecast, the price impact can be quickly approximateﬁ by
multipl}ing the percentage change in slaughter times the estimated
coefficient (a price flexibility of -2) to get the expected price

‘ in nominal

ncrease in

plexing many price forecasters in the livestock and meat sector,
when some extreme production changes, hot summer weather, high infla-
tion rates, and recessions coincided. Thus, this was a tough testing

period for our models. During the 18-month test period, both models

i
e

forecasted the major hog price movements quite well, though neither
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was very satisfactory in accurately capturing price levels (see Figure
1). The average absolute forecasting error for the simple model was
$2.96/cwt., and $4.36/cwt. for the complex. The complex model generally
underpredicted hog prices, with a downward bias averaging $3.85/cwt.,
while the simple model had a slight upward bias (3.71/cwt.). The

simple model forecast the direction of price change correctly 65 per-

curacy was 76

ere specified much
were generally
imilar error pattern.
or the simple

rrors of +$1.59

naccuracies,

the prevailing

80 to just under
at year's high,
the hog price increased 67 percent. The first half's combination of
large total meat supplies (especially pork), sizeable cold storage
stocks and a recession cauéed the hog market to move further down
than was forecast using our best simple model. We think that our
simple monthly forecasts were generally too high in 1980s first

half because nominal income figures were used, rather than real incomes
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‘half of 1980 appear to be partly due to a compression of retailers'’
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(the complex model forecast prices quite well in the first half of
\

1980). This was followed by a rapid cyclical and Sseasonal cutback

in pork supplies during 1980's second half, which caused ailarger

upside price reaction than was forecast using either the simple or

\
complex forecasting models. The unexpected high prices in the last i

margins when farm prices surged pork belly

de*and for pork
pr pérk and

pu xp%cted.

le;els might
be auéhter which

we factors may

be ng models even

men evaluation
ihood of the

err i

Fed cattle forecasting models

Very similar simple and complex cattle price forecasting models
|
were also estimated (see Table 2) and tested. 1In both equations, com-
|
mercial beef production, commercial pork production, and per capita

real disposable income were all highly significant influenqes on choice
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Table 2. Monthly Cattle Price Equations

Dependent Variable .
Choice Steer Price, 900-1100 lbs.
~ Omaha, in log form, ¢/cwt.
1970~79 1970-79
Simple Model ; Complex Model

Independent Variables

log Constant Term ‘ 16.019 21.347
log Beef Q/Day 1.327% -1.436%%
log Pork Q/Day | ~.319%* | -.362%%
3.432%%
be1, o1t
m, 2238
-.709%*
-.209%%*

2,333*%

Oct ©.0100 . .0403
Nov _ -.0150 .0029
Dec s 0475 | --0144

R «89 93

D.W. .70 Lo

**k '
« Significantly different from zero at the .0l level.

Significantly different from zero at the .05 level.
Significantly different from zero at the .09.
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steer prices (Omaha) and had the expected signs. The simple model

explained 89 percent of the variation in choice steer prices during
1970-79, while adding several more variables in the complex model,

including several variables reflecting some broad social trends

in our society during the 1970s, increased the proportion of the

price variation explained to 93 percent,

ributed by steers

hoice steer price
ve impact of fed
attle prices. The
> relationship with
ct of other

cit price de-
index in deflating

dels where the

model were the
rate, and consumer
ployment to have
negative effects upon beef demand and cattle prices, it was somewhat
surprising that restaurant expenditures had a negative sign, since many
analysts would expect rising restaurant expenditures to lead to a

higher demand for beef. However, this result may suggest that

restaurant customers tend to order dishes normally not prepared at
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home, such as seafood. Also, since much of a meal price inclﬁdes
services, the customer may not consume as much beef as if the same
amount of money were spent on hamburger, steaks, or roasts consumed at
home. The monthly dummy variables indicate that seasonal demand
'patterns are not strong, but demand_is strongest in the fall months,
and tgnds to drop off near Christmas due to the holiday demand for

hams

coefficients

repres For example,

as possible price influences, and found to be either insignificant, to
have an incorrect sign, or both. Broiler production was found to
have a significant effect, but consistently had a positive coefficient

and was eliminated from the model. When U.S. population was in-

corporated in the model, it was found to have an extremely high price
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impact during 1970-79, perhaps due to spurious correlation with other
trend variables; the model incorporating population as a separate
variable proved to be extremely inaccurate in forecasting 1980-81
prices., 1In addition, net beef and veal imports, wage rates in the
meat packing lndustry, average carcass weights, the prime ;nterest

rate, and the consumer price index had no significant effect on

mon

| e January
1980 (sge Figure
2). the price
chan erage absolute

aver - while the

aver. s.‘ Both the
simpl 981,-registering
avera It is

inter income per

capit during this

Most of the forecasting error during the 1980 period was due
to particularly large errors noted in March, July, and August. While
it is difficult to pinpoint the causes, the extremely large ﬁork
production levels in conjunction with the declining economy may have

contributed to the lower prices observed in March compared to the
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Figure 2

ACTUAL VS. FORECAST

OMAHA CHOICE STEER PRICE .
Actual Price

e Simple Model Forecést

2 2 1 o Complex Model Forecast




tion of beef and pork compared to prior eXpectations; these may have
partly contributed to the market price exceeding forecast price
levels.

In the quarterly models which were estimated (But not shown in the

table

cing quarterly
the monthly

e approximately

ute error of

monthly cattle
°9 Prices during the 1970s suggests that a few key mﬁrket factors
explain a high proportion of recent Price fluctuations. Forecasters,
who can accurately predict beef and pork production levels and
consumer disposable or Personal income levels, should be able to

account for a high proportion of the price fluctuations in these

sl ol
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markets, The percentage price changes associated with a one percent
change in production or income levels in the 1970s can serve as use-
ful guidelines or rules-of-thumb for market analysts to use in
explaining and predicting market price behavior. 1In Table 3, the

approximate price and income impacts associated with changes in the

most important cattle .and hog'market price influences in the 1970s

odels

slaughter

rates o price
impact e impact
estimat for
compari tors
(and th ime and
money e causes

ng accuracy.
ice in-
accuracy,
tly

affect relatively
simple price forecasting models based on recent market behavior
generally appear to anticipate the direction of major price movements
as well as the more complex models estimated. Both the simple and
complex models still lacked the desired degree of accuracy in fore-

casting monthly price levels in 1980, though perhaps this should be

expected when you are forecasting prices in unusual market situations
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Figure 3

FORECASTING WORKSHEET

Percentage
4 Change in:

Price Impact

% Price
Change

Forecast
Price
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‘Table 3., The Percentage Change in Market Price Associated_with a
One Percent Changg in:

Choice Steer Price Hog Price
Pork Production -.3.to -.6 =2.0 to -2.3
Beef Production ~1.3 to =1.8 -.6 to -.9
Broiler Production : - . 2.3 o =7

- Total Pers

to:+1.l_

Pe;
In

whi havior on
which dels had
bette se models
and s lop and
test g hog
and c ate the
.most seful.
forec meat

We will continue to see evolutionary adjustments (typically
very slow, but with occasional abrupt surprises) in the degree of
iﬁfluence of the various factors influencing commodity market prices
4S our economy and society continue to change. These are amohg the

greatest challenges facing price analysts and forecasters. As market



as quickly as possible. We need to have the most realisticktangible

base for our forecasts in the form of up-to-date quantitative models;

this should enhance a forecaster's credibility with clients (compared

with seat of the pants forecasts), while providing a better basis’

for diagnosing the so

ibing changes

€ qualita-

errelation-

be captured
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Footnotes

lRasults from models corrected for autocorrelation indicate these
flexibilities may be overestimated. However, the uncorrected models
did predict more accurately (as defined by the average absolute
residual).

2Based'upon average 1962-68 prices and quantities, the direct
price flexibility of beef production was -1.338 and the cross price
flexibility of pork production was -.167.
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