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FORECASTING SPREADS
BETWEEN RETAIL BEEF AND LIVE CATTLE PRICES:
A MODEL FOR ROUTINE USE gy MARKET ANALYSTS

John E. Ikerd =

determined at the retail beef market. Retail beef prices, not live cattle
prices, ration Scarce supplies ang clear markets of increased Production,
Thus, retail beer Prices rather than live cattle prices reflect overal]
supply and demand conditions for beef. Live cattle values and prices are

derived from values ang Prices of beef at retail, However, accurate
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forecasts of retail beef Prices wi]] not insure accurate forecasts of live

cattle prices. Spreads batween retail beef ang live cattle Prices must be

forecasted a5 well. Spreads between retai] beef and 1ive cattle prices are

Prices, And, forecasting these spreads can be gag challenging as forecasting

retail bheef Prices. The objective of the study reported in thisg Paper was

beef and live cattle priceg,

Price Spreads: Critical in Live Price Forecasting

Over the long Tur, general levelg and trends in live cattle Prices
reflect genaral levels ang trends in retaij beef prices and marketing costs,

In_the long run, packers and retailers muse cover their costs plus g

* John E, Ikerd is Professor of Agricultural Economics ang Extension
Economist at Oklahoma State University, Stillwater Oklahoma.
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reasonable retyrp on their investmenct, Thus, cattle Prices ¢annot pe,
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Sist

at levels above those allowing a competitive, positive @Argin betweeq retaj)

beef and live cattle prices. Likewise, there is no compelling 2vidence Ehigg

1983, Over 64 percent of live price variation gn the other hang was related

to changes ip Spreads between retail beef and live cattle priceg. Changes
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could be explained by changes in retail beef prices. Thus, accurate spread
orecasts have been at least ag important as accurate forecasts of
undamental beef supply and demand factors in recent years. And, accurate
g;forecasts of retail beef Prices are not easily translated into forecasts of

either. beef price spreads or forecasts of live cattle prices,

Objectives

prices on a short term, monthly basis. lIt was assumed that market analysts
using such a model would have estimates of cattle slaughter variables,
general economic variableg and retail beef Prices derived from various other
models. Actual values of these variables were used as independent variables
in alternative Spread forecast models. Thus, ultimate accuracy of spread
forecasts will depend on accuracy of estimates of "independeﬁ:" variables as
well as accuracy of estimates of the spread model coefficients. Such
limitations are not untypical of most Practical applications of
statistically derived forecast models.

The ultimate objective of the work reported here is to improve the
accuracy of live cattle price forecasts, Monthly live cattle price
forecasts for 1984 are derived using the recommended model as an

illustration of its practical application. No claim is made that the model
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Preésented is the ultimate in either model specification or me thodology.
But, it does represent a significant start in a direction of analysisg

critical to improving price forecasting methodology for beef cattle,

Hzgothesis

determined in 1 market separate from, but related to, markets for retail

beef and live cattle. An earlier Study in this same Project has supported

an hypothesis of simultaneous determination of retail beef prices, beef
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price spreads and live cattle prices in an intermarkert approach to price

spread determination (Ikerd). The objective of this later study was o

build a practical, usable Price spreads forecast model on the conceptual
foundation of intermarket price spread. determination.

The Question of Price Determination

Heien, Miller, Lamm, Lamm and Westcott, Hall, et. al. and others have
analyzed lead-lag relationships between retail beef and live cattle prices,.
Most investigators have concluded that changes in retail beef prices
generally lag changes in live cattle prices by up to 3 months. Such lag
models treat changes in spreads between retail, wholesale and live market
levels as residules of lead-lag relationships. For exXample, spreads will
widen if live cattle prices fall bur retail prices remain high. Likewise,
spreads will narrow whenever live prices move higher and recai] prices
remain low. These Studies seem tg imply that cactle prices are determined
first in live markets and later Passed on to the rerail level,

Any implication of ultimate value determination at the live market level
is conceptually indefensible, Higher live cattle pricés can be passed on to
retail consumers only if available beef supplies will clear retail markets
at those implied price levels. Lower live cattle .prices will result in

lower retail beef prices only if lowver prices are nécessary to move

available beef supplies. Changes in supply and demand conditions for beef
may be reflected more quickly or more clearly in live cattle prices than in
retail beef Prices in the short run. But, this does nor imply that prices

are first determined at the live market level.

reflect fundamentally induced changes in price Spreads rather than live

market price determination, Larger supplies and/or weaker beef demand could




rise. Live Cattle prices are derived frop retail beef Prices by Subtracting
Price Spreads, Thus, wider Spreads mighe well "ecayga live Cattle prices to
drop before retail beef Prices decline ang Rarrow spreads might "cauge"

live cate]e Prices o rise before retail prices rise. The more defensibple
hypothesisg Still seems to be that retail] Prices, Spreads, apg live pricas

dre determined simulataeously. But, fundamentally induced changes ip

mOSt cases, Questions of Causality canpot be resolveq by Statistica]

analysis of leads apg lags, Untimate conclusiong Tegrading economic

from leads apng lags between retail beef and live cattle Prices, Price
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with a single sacr of coefficients will adequately explain'changes in beef

price spreads over the past 20 years,

A major cyclical downturn in beef Prices

followed in 1974, The mid 1970s was a period of relative stability ip

cattle prices Preceding a sharp upswing in prices in 1978 and 1979, The
upturn of the late 1970s was followed by another period of relative Price
stability in during the early 1980s. The most vﬁlatile swings in spreads
between retail beef and live cattle prices have Occurred since beef Prices
moved to higher levels in the late 1970s. So, the data period of 1975 to

1983 avoids the aberrations of the early 1970s, includes periods of majér

characteristics of supply or demand that are noe readily discernible ip
available marker statistics. The intermarker wodel indicated algo that

Price spreads are affected by some of the same basic marker factors that

A single equation monthly model for Spreads betweenp retail beef and live

cattle prices vielded the following Parameter estimateas apg test statisticg:




IPPC=

DFIS=

LVSw=

DRPB=

4s represented by
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BPS= -222.337 +0.476 IPPC +0.284 DFIS +0.176 LVSW +0.425 DRPB =5.003 MAMJ

(16.81) (3.02) (4.539) (5.03) (4.61)
R—SQ.0¢|93 SE- 4.87 F(S, 101)=283 -49
Where: BPS= Beef Price Spread (Choice steer beef, composite retail

minus live price in retail wt. equivalent)

Index of prices of intermediate goods for manufacturing
and hourly wages of production workers adjusted to give
equal weigﬂts to goods and wages, converted to 1972 base.
Daily federally inspected cattle slaughter. Monthly data
divided by slaughter days, adjustments for Saturdays and
Holidays. .

Average live weight of cattle slaughtered under federal
inspection.

Retail beef prices deflated by a 1972 based index of
percapita personal income.

Single seasonal dummy variable- value of 1 for March

April, May and June- value of 0 otherwise.

All data are monthly values

"t" values are values in parentheses.

Statistical results in general confirm hypothesized relationships. Beef

Spreads were found to be significantly related to changes in overall costs

the variable IPPC. This index likely overstates recent

changes in marketing costs, for meat Packers in particular. Duewer

indicated that packers' wage rates were stable in 1982 and actually declined

during 1983. But,

retail wages and costs of transportation and processing

supplies have continued to increase.
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market for marketing services and a weaker retail market means a weaker
market for services as well.

The significant negative coefficient on the March-June seasonal dummy
variabile indicates more narrow spreads during spring months.
Unfortunately, this seasonal pattern could not be captured with other
seasonally related variables such as composition of the slaughter mix and
changes in cold storage stocks. Thus, uncertainly remains regarding whether
these undefined seasonal factors are destined to occur each spring or simply
have tended to occur more frequently dufing the spring months in past years.

The R squared value of .93 indicated that a large proportion of total
spread variability was explained by the model. But, the fact that e
values for all coefficients were highly significant and similar in size was
more meaningful. This indicates that no single variable is accounting for a
major portion of the.ovetall statistical signifiance of the model. The
standard error value of just under 5 cents translates into a live cattle
price of about $2 per huqdredweight.

Figures 1 shows patterns in actual price spreads versus model estimates
of spreads. Note that differences between actual and estimated spreads were
relatively small during the 1975 to 1978 period. But, the model failed to

capture a $10 plus upmove and recrenchment in spreads during 1979. Beyon@

i

1979, the basic patterns were the same for actual and estimated spreads.
But, changes.in actual spreads were more volatile than changes in estimated
Spreads during the 1980s. Note also that periods of narrow spreads tended
to last no more than one to two months and occurred in months from March to
June. This indicates that the seasonal dummy variable respresents an
average of one-to-two month periods of smaller spreads rather than a
congistent pattern of narrow spreads throughout the spring months. The

1975-83 based model was able to capture the basic trends in pattarns of

8preads over time. But, the model was not deemed adequate for practical
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forecasting purposes during the 1980s. It was apparent from figure 1 that

.:he structural coefficients relating beef Price spreads to the other
variables far the 1980s were different from those of the 1970s.

Spread Forecast Model For The 1980s

Spreads between retail beef and live cattle prices have exhibited a
consistent cyclical pattern since mid 1980, as shown in figure 2. The
cycles appear to be Seasonally related but are variable in length For
example cyclical 1lows occurred in July 1980, June 1981, May 1982 and April

1983. But, a sharp downturn Occurred also in December 1983. Cyclical highs

months durlng the various cyclical highs.,
Parameters of the 1975-83 beef price spread model were reestimated using
data for the June 1980~ December 1983 period only. The model with resulting

parameter estimates and test statistics ig shown below:

BPS= -566.788 +1.304 IPPC +0.58] DFIS +0.280 Lvsw +1.432 DRPB -7.97] MAMJ

R-5Q=0.73 SE=4,38 F(5,37)=19.99 DW=1.360

All variables wera unchanged from the previous model:

BPS= Beef price spreads.

IPPC= Index éf intermediate gocds and production wages,
DFIS= Daily federally inspected cattle slaughter,

LVWT= Live weight of federally inspected cattle slaughter,

DRPB= Deflated retail beef price.

t MAMJ= March, April, May, June seasonal dummy variable,

"t" values are values in parenthesis.
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All parameter estimates were statistically signficant and had the same

signs as previous longer term parameter estimates. Estimateq coefficients
were larger in absolute valye for all independent variables, Thig indicated
more sensative reactions of spreads to changes in the independent variables
during the 1980s than for the total data period. Statistical t values were
very similar, ip spite of larger coefficients, indicating again the more

volatile nature of relationships during the 1980s. The R squared valye was

the later period. The t values were even more equally balanced among
variables for the latter period anglysis, 1Ip general, the results seemed to
confirm that the basic model for the total 1975-8¢ period was adequate for
the later period as well. But, structural coefficients for the total period

Were not adequate to explain the more volatile price spread pattern of the

of previous yeérs. More research is needed to define the Seasonal component
of the model , Particularly if history shows that the "seasonal break of
1984" actually occurred in December 1983. The model did indicate g4 break
to lower spread values ip December 1983 even though it d4ig ROt accurately

forecast irg magnitude,

Monthly Spread Forecasts For 1984
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Widening g reads may "cayse live cattle Prices to
g sp y

Stronger market trends, Treating SPreads as a "cgyugen of changes ig live
cattle markers rather than a "result" jg an approach fundamen;ally different

from aPProached taken ip WOSt past analyses. The basis Bypothesis of the



the simultaneous System to be highly significant in explaining changes in

beef price spreads during the 1975-83 period. Those same variables, with
updated coefficient estimates, were found to be capable of explaining highly
variable price spread patterns of the early 1980s. The Structural
parameters, or coefficients, seem to change or shift over time. And,.an
undefined, possibly seasonal, spread pattern leaves cause for lack of
confidence in complete adequacy of forecasts resulting from the model. But,
the basic‘nature of price spread determination and the potential for
accurate spread forecasting seem clear. Perfection of results, as always,

remains an elusive objective for further research.
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