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ABSTRACT
PRICE RELATIONSHIPS AMONG SELECTED
WHOLESALE BEEF AND PORK CUTS

by Duane Hacklander

This study focused on explaining and predicting monthly
beef and pork cut price fluctuations at the wholesale level
where the storage mechanism is used in conjunctfon with
exports and imports to alleviate short-run supply and demand
malad justments, Several approaches were utilized in
analyzing the price varfations,

The ob jective of Model I, consisting of 20 simultaneous
equations, was to obtain realistic structural coefficients
which explain recent monthly price level fluctuations for
the wholesale cuts. An alternative way of examining whole-
sale cut price behavior.was to determine the relevant
explanatory varfables explaining the relative behavioral
relationships among the wholesale beef and pork cut prices
(Mode!l II)., Two "margfn™ approaches were used in Model III
to analyze the relative relationships between the wholesale
cut prices and live steer or hog price, The short-run
forecastability of monthly beef and pork wholesale cut prices
was also briefly analyzed.

As expected, beef quantity was inversely related to the
wholesale beef cut prices but the arm chuck price was found
to be less flexible to quantity changes than beef loin and

rib prices, contrary to expectations. Round price was
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found to be relatively inflexible with respect to "income"
while rib price was the most flexible of the beef cuts.
Calculated price flexibilities with respect to quantity for
the wholesale pork cuts were generally slightly more flexible
than for the beef cuts, Belly price, in particular, was

very responsive to quantfty changes indicating fts rather
limited use as bacon for which substitutes are presently
limited. Compared to pork, beef generally appeared to be a
more prestigous ftem which consumers favored purchasing

when thefr "incomes®” {increased.

The estimated positive quantity coefficients suggested
complementarity between belly price and beef quantity and
between wholesale pork cut prices and poultry quantity,
Beginning pork storage levels were inversely related to
pork cut prices while the change in pork storage was gen-
erally directly related to pork prices,

In the beef supply equation, producers appeared to
look at current price levels as a sign of continued future
trends, Hog producers appeared to interpret change in lfve
price as a short-run price trend which they expected to
continue, and adjusted their marketings accordingly, In the
supply equations, the expected shift in response from the
heavier weight inventory groups in the quarterly report month
to the lighter weight groups by the second month following
the quarterly report month was not always found,

In the beef wholesale cut price ratio equations, the
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suggested relative price flexibilities with respect to
quantity and "income® were not consistent with the cal=-
culated flexibilities in the simultaneous equation model.
Likewise, the suggested relative price flexibilities in
the pork price ratio equationsshowed some fnconsfistencies
with the calculated flexibilities in Model I,

Both beef and pork quantity coefficients were signi-
ficant in the equations relating beef cut prices to pork
cut prices., The "income” coefficients were generally
positive suggesting somewhat higher "income” flexibilitfies
for beef relative to pork, consistent with the Model 1
results,

Relative to the wholesale beef cut prices, the response
of steer price to beef quantity levels was proportionally
more fn the price ratio equations but was less in terms of
cents per pound in the price difference equations, Steer
price responded proportionally more to changes in the
"income" level than wholesale prices but less in terms of
cents per pound,.

In the equations relating wholesale pork cut prices to
live hog prices, the significant responses to the hog
quantity varfable were similar to the responses between
beef quantity and wholesale beef cut prices, Beef quantity
levels were a relevant explanatory variable in the pork cut/
hog price ratio equations, The "fncome” varfable was only
of limited importance in explaining the differences between

wholesale pork cut prices and live hog price.
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A seven month trial forecast period was used to evaluate
the usefulness of the forecasting equations in which forecast
prices were compared to actual prices. Usefulness of the
forecasting equations may have been obscured by the fact
that somewhat atypical sharp price fluctuations occurred
during the trial period. The mean absolute percentage
error ranged from 2% to 8% for the nine forecasting equations,
Direction of price change was forecast correctly all seven
months for one cut and only missed one month for three
others, But, for four cuts the directional price change

was correctly forecast only four of the seven months,
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CHAPTER I
PURPOSE AND APPROACH OF STUDY

Introductjon

Meat plays an important role in the Unfted States
economy, The amount of a consumer's food dollar spent
on meat typically ranges between 20 and 25 percent.
Consumer groups protesting high food prices usually
single out meat prices, especially beef, for special
criticism, Likewise, livestock productfon plays a
mg jor part in the agricultural sector. In 1969, cash
receipts from the sales of cattle and calves amounted
to 12.5 bfllion dollars or 26.5 percent of the cash

receipts from all farm marketings.1

The 4,7 billion
dollars receipts from the sale of hogs accounted for
9.9% of farm cash receipts.

Fluctuations in meat prices are a major concern to
producers, meat packers and processors, retaflers, and
consumers, The explanation and anticipation of the
price levels, as well as the relative differences among
farm, wholesale, and retail price levels, have a pro-
nounced impact on the profits and competitive position

of the participants in the meat industry., Concern

expressed over changes in meat prices is evidenced by

1
Obtafned from the Farm Income Estimates Section,
Economic and Statistical Analysis Division, ERS, USDA.
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an influx of fnquiries to the U.S. Department of Agri-
culture about the cause of the change. Responses to the
fnquirfes are usually made fn terms of the lfve to retall
price spread, or in terms of the recent changes in the
retafl price relative to the changes in the Iive price.
This study was designed to focus on monthly wholesale
price levels for beef and pork and their relatfonship

to supply levels and live prices,

The U.8. Department of Agriculture could use results
of this study in their ongoing price spread analysis,
Further, the results would be helpful in polfcy analysis,
such as the effect that beef import changes would have on
beef prices. The results of this study may be useful to
relatively small wholesalers, packers, or retaflers who
don't have access to a research department. It may pro-
vide guideiines to the relative effects of the different
market factors on wholesale price levels which they can
expect., In addition, other analysts of the market for
meat products may find it Informative.

Literature of Related Studies

Analyses of wholesale meat price behavior are
practically non-existent in the literature, An exception
to_this vacuum is a bulletin by Maki titled, Forecasting

Cattle an P rter- . (20)" Maki

1
Numbers in brackets refer to References Cited, pp 149
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used the wholesale market as the central level in price
determination, The results of his analysis indicated

that beef quantity had a significant effect on the beef
wholesale price varfable while pork quantity, disposable
income, and linear trend coefficients were not signifi-
cantly different from zero at the .01 level, For the
wholesale pork price equation both beef and pork quantities,
as well as disposable fncome, appeared to have a signifi-
cant effect.

Recently several theses dealing with beef and pork
prices using monthly data have been completed, A master's
thesis by George H, Hoffman dealt with a short run price
forecasting model for beef (14;25), Hoffman dealt pri=-
marily with the live level but he did devote a small
section to looking at wholesale prices. In a table showing
the two month predictive equations for a five market
wholesale price of beef it was evidenced that the only
predictive varfable used was a lagged price varfable in
all months except November, where an index of prices
received for feed grains and hay in the U.S. was also
used, A lagged 5 market wholesale price was the most
prevalent of these lagged price varfables., The R2 for
these equations varied from .23 in September to .85 in
November,

Another master's thesis dealing with farm level

demand for slaughter cattle using monthly data was done



by Prato (22323). Prato’'s statistical model consisted
of four equations--demand, supply, and stock holding
relations and a market clearing condition, Again, as in
the previous study, equations were fitted for each month,
Two-stage least-squares techniques were used to estimate
the monthly demand fuctions in the model. In order to
minimize the number of varfables in the equatfons, all
data were adjusted by population and the price level
prior to the computational analysis.

Af ter adjustment for population, the demand relations
were expressed as the price received by farmers as a
function of per capita volume of slaughter cattle, per
capita cold storage holdings of beef, and per capita
income, In the actual variate form of the model the
quantity coefficients were significantly different from
zero at the .01 level of probability, the personal {ncome
variable was significant at the .05 level, except for
January, while the cold storage holdings of beef coeffi-
cient was significant for only six months (February=-June
and August).

Using a model of eight behaviorial equations and two
fdentity relationships, Myers, Havlicek, and Henderson

analyzed the monthly structure of the hog-pork sector (21).1

1
Based on L., H., Myers Ph, D, thesis at Purdue.
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The normalfized dependent variables for the equations
inc luded monthly supplies of lfve hogs and cattle for
slaughter, farm-retall margins for beef and pork,
monthly supply of pork for consumption, and monthly
demands for pork, beef, and brof lers for consumption,
With ten jointly determined varfables fn the model,
the two-stage least-squares method of estimation was
used,

For the live hog supply for slaughter equation,
live hog price was found to have a negative, but signi-
ficant, influence. The other explanatory varfables
included in the equation were an inventory of live
hogs on farm, interest rate, price of corn, a measure of
cyclical production patterns in hogs, and a linear trend
varfable plus eleven monthly dummy variables, The coeffi-
cients of the interest rate and cyclical production
patterns varfables were smaller than their standard error.
8imi lar variables were included fn the lfve cattle supply
for slaughter. Again, the negative relationship was
found for live cattle prices, These negative relationships
led the authors to conclude that in short-term decisions
the response to expected prices was greater than to current
prices since current prices are a component of expected
future prices.

The equations for retafl pork and beef demand equated

per capfta consumption of pork and beef with the retafl



-6~

prices of beef, pork, and chicken, disposable f{ncome
and eleven monthly dummy varfables, The only fnsigni-
ficant coefficient resulted for the price of chicken
varfable in the retail beef demand equation, The
signs of the coefficients were consistent with g prior{
expectations,

Another recent thesis by Bullock included a monthly
price forecasting model for slaughter cattle, (3)
‘8ince the emphasis was on forecasting, the model was set
up with some structural simplfications and fitted by
ordinary least squares., The model was concerned with the
price forecasts by months up to 12 months in advance for
900-1100 pound Chofce grade slaughter steers at EI Centro,
California, Slaughter cattle price was fitted as a
function of projected marketings of fed cattle for five
regions and lagged slaughter cattle prices,

Leuthold shortened the time period for analysis to
a dafly basis (17;18). He found that dafly prices offered
for slaughter hogs responded very little to daily changes
in quantity. Quantity supplied was a factor though in
inf luencing prices for three consecutive days. Wholesale
prices of pork cuts from the previous day affected the
buyers®' bid price for live hogs, The price was also in-
fluenced by the day of the week. The terminal market
supply of hogs was found to be extremely responsive to the
change in live price, The day of the week was also found

to influence the producers' marketing decisfons.
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In a study utfilizing retail price cut data, Riley
utflfzed consumer panel! data of weekly prices and quan-
titfes from July 1951 to June 1953, to obtain some
measurements of consumer demand for meats (24). He
found that, during a perfod of rapidly declining prices,
the price elasticities of demand were inelastic for
ground beef, slightly elastic for beef roasts, and highly
elastic for steaks, For selected pork cuts the demand
for pork chops and ham was found to be elastic while the
demand fop bacon was slightly inelastic, Also it was
found that the demand for some of the fat pork cuts may
shift considerably from winter to summer.

The lagged response of selected pork cuts was studfed
by Snell (28). He concluded that there was no lag be-
tween farm and wholesale prices on a weekly basis, For
farm to retafl a one week lag was evidenced, These con-
clusfions were drawn from fitting, individually, wholesale
loin and butt prices and retail pork chops and pork roast
prices as a function of live hog price and beef and pork
quantities. Then the explanatory variables were lagged
up to three months, For the wholesale cut prices the best
fit in terms of variance explained (R2) occurred in the
same time period. For the retafl prices the best fit
occurred in the "t-1" time perfod. 8Snell found no dif-

ference between an upward or a downward price movement,



The related lagged price response of retafl prices
to changes in price direction at the live level on a
monthly basis has been reported in two USDA bulletins
dealing with price spreads for beef and pork (2;4). The
lag was observed for periods of increasing and decreasing
prices as well as for both the beginning and end of a
perfod. The lag of the retail beef prices to a change
fn direction of Ilfive steer price for the beginning of a
period of increasing prices (or end of a perfod of de-
creasing prices) averaged out to be .9 months., The lag
for the end of a period of increasing prices (or beginning
of a period of decreasing prices) was ,6-.7 months, For
pork the retail lag averaged about .9 months for both the
beginning and the end of the periods.

Probably the most influencing factors on this study
were prior analyses done by Hayenga and Hacklander, These
analyses incorporated many of the ideas brought forth from
the review of related studies. The prior analyses con-
sisted of two parts, the first being primarfly concerned
with forecasting techniques by months for |ive steers and
hogs (12) while the second part was concerned more from a
structural viewpoint with possible simultaneous effects
between supply and price for steers and hogs at the live
level (11).

The forecasting part was completed first, Varfables

chosen for the forecasting equations were included not only
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on their ability to improve the forecast but also because
of their reasonableness., Consequently the varifables used
in the forecasting equations were also incorporated into
the behavforal model used in the second part of the study.
The review of the study shall be focused primarily on
the second part.

A behavioral model of the live level for beef and
pork consfsting of five equations was developed and
fitted using two-stage least-squares techniques. The
endogeneous variables in the model were the live prices
of steers and hogs, changes in pork storage levels and
commerical beef and pork production, Steer and hog prices
were negatively responsive to their own supply levels and
positively responsive to per capita fncome levels. Choice
grade steer prices were also affected by the quality
composition of the supply as well as the competitive.supply
level of pork. Hog prices were influenced by both the
absolute level of pork storage and the change that occurred
in the amount of pork stored during the month, The effect
of beef production on hog prices resulted in an unexpected
positive relationship, This result may have been a spurifous
statistical result or might concefvably be attributed to
consumers' desire to maintain some variety in their meat
purchases with high levels of beef consumption,

Change in pork storage (beef storage was a very minor

item) levels were found to be influenced by the storage



level at the beginning of the month, the quantity of
pork produced, and the live hog price, Slaughter levels
of beef and pork were fairly well explafined by cattle and
hog fnventories on farms by weight categorfes plus recent
ptice behavior. Live price monthly changes appeared to
affect the cattle and hog producers' expectation of future
price changes differently. Hog producers appeared to
expect an upward price movement to continue for some
finite perfod; thus, they held back their production from
the market, Cattle producers appeared to view an upward
price movement in this month as an indication that it
would fall during the next perfod; thus, the quantity they
supplied for slaughter increased.

Several other studies provided a good background

framework to the development of demand and supply analysis

for livestock, These included: JThe Analysis of Demand
for Farm Products by Karl A. Fox (7), A Statistical Study
of Livestock Production and Marketing by Hi ldreth and
Jarrett, (13) Demand for Meat by Elmer J. Working (42),

man nd P for Megt-Facto nf luencing Th
Historical Development by Harold Breimyer (1), Factors
Affecting the Price and Supply of Hogs by Arthur A. Harlow
(10), and Demand and Price Analysjs by Fred Waugh (41). All

of these studies were somewhat peripheral to this study
because they focused at efther the live or retall levels

and used annual data.
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Problem

The related literature pointed up the gap in
published research between the live and retail levels
for monthly beef and pork prices, Literature has recently
been forthcoming dealing with monthly demand and supply
relationships at the live and retail levels, but not at
wholesale level, Another gap found was the lack of
studies dealing with behavioral relationships for beef
and pork prices on a cut or primal basis, especfally using
time series data, The problem focus of this study is to
fill, to some degree, these gaps at the wholesale level,
Objectives

This study focuses on explaining and predicting
monthly beef and pork price fluctuations at the wholesale
level where the storage mechanism is used in conjunction
with exports and imports to alleviate short run supply
and demand maladjustments, This study endeavors to broaden
the usual scope by focusing on individual wholesale beef
and pork cut prices instead of average prices for all
beef or pork wholesale cuts, Relationships among in-
dividual cuts as well as the live and wholesale cut price
levels will be analyzed,

More specifically the ob jectives of this study are to:

1. Determine factors affecting monthly

demand and supply for selected wholesale
cuts of beef and pork,



2. Estimate selected monthly beef and pork
wholesale cut demand and supply relation-
ships.

3. Analyze monthly price relationships among
the selected wholesale cuts,

4, Analyze monthly live-wholesale price
relationships.

5. Tentatively assess the forecastabflfty of
prices of selected cuts of wholesale

beef and pork for several months in
advance,

Approach

Monthly wholesale price levels over a recent time
perfiod, January 1962 - May 1969, are graphically presented
for selected beef and pork cuts in Figures 1 and 2. A
wholesale price analyst must not only concern himself with
explaining and forecasting the monthly fluctuations but
also must eensider the divergence between cut prices as
well as between price levels., The general price patterns
of the wholesale pork cuts were similar, but there were
differences in the price change magnitude and the month
when changes began, Sometimes, during short-run perfods,
prices of cuts actually moved in opposite directions, for
example, from July to December 1968 pork loin price fell
while the price of hams rose. The wholesale beef cut price
patterns showed slight divergences between cut prices., With
a general price pattern of increasing prices, the higher-
price beef cuts increased at a faster rate than the lower-

price cuts.
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To fill the gap in the lack of published research
analyzing beef and pork wholesale prices, the problem is
approached in several ways., A simultaneous equatfon
model will be formulated containing the behavioral whole=-
sale demand and supply relationships envisioned for beef
and pork., An alternative analysis of wholesale cut prices
focuses on the relative relationships among the wholesale
cuts. Relationships between the live and wholesale cut
price levels are also examined. Finally, the feasibilfty
of forecasting wholesale cut prices will be tentatively
assessed by estimating, by least squares, the wholesale
cut price equations in the simultaneous equations model,
and using the resulting coefficients fn forecasting prices
for the next seven months, By comparing actual and fore-
cast prices the usefulness of these forecasting equations
can be tentatively assessed.

the following chapters are organized for reporting
the procedures used and the results obtained to the dif-
ferent approaches. Chapter Il will be concerned with the
presentation of the analytical procedures used for the
selection of the relevant variables and the construction
of the behavioral relationships in the study. A brief
description of the criteria used for the selection of the
ma jor wholesale cut prices and their price fluctuations
over the period covered in this study will also be included

fn Chapter 1I. The estimated coefficients, and their
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implications, of the simultaneous model will be reported
in Chapter IIl. The behavioral relationships among the
wholesale cuts will be presented in Chapter 1V, while
Chapter V will contain the estimated coefficients of the
relationships between the wholesale cuts and the live
price levels, Comparisons of forecasting results with
actual prices over a short-run time span will be under-
taken in Chapter VI. Chapter VII, a "Conclusions”
chapter, will draw together the major findings of the
study relative to what has been found in prior analyses

and also point out possible further research areas,



CHAPTER 11
ANALYTICAL PROCEDURE

Several approaches are utflized in analyzing the
price varfations for the wholesale beef and pork cuts,
Since the focus of these approaches varies, the following
discussion is broken down accordingly to deal with:

1) explaining monthly beef and pork wholesale cut price
behavior--Model I, 2) explaining changes in relative
wholesale cut prices--Model II, 3) explaining live and
wholesale price ratios and differences--Mode!l 111, 4)
equatfons for short-run forecasting, and 5) estimation
procedures and data sources,

M = Simultaneous a ns

The ob jective of Model 1 is to obtain realistic
structural coefficients which explain recent monthly
price level fluctuations for the wholesale cuts, The
supply and demand structure thought to be the basic
under lying cause of observed price behavior was care-
fully studied, and the variables which were quantifiable
and congsistent with the expected underlying structure
are incorporated into the model. Model I utilizes Ifve
and wholesale cut prices, commercial production, and
change in storage levels of pork cuts as endogenous
variables, Referral to the functional description of

Model I on pages 27-29 may afd in following the upcoming

-17-
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discussion of the relevant behavioral relationships.
Seemingly, prices which wholesalers offer for beef
and pork cuts would be strongly influenced by the current

commercial production of that cut.1

Total commercial
production is used to represent these quantity factors
since published production data for each cut were not
available, Substitution of total production varfables for
individual wholesale cut production variables was done
under the assumption that the carcass proportfons and
cutout procedures remained approximately the same over
the period studied.

Because the number of days, weekends, and holfidays
differ between months, the monthly commercial production
figures are divided by the number of packer workdays in
each month, Commercial productfon divided by workdays
for each month provides a more standardized index of the
quantity pressure affecting wholesale cut prices during
each month,

The particular workday variable selected resulted
from looking at data for daily voJume of federally in-

spected beef and pork slaughter for the regfon including

1

Commercial indicates that both federally and non-federally
inspected production are included, Production, used here,

indicates that the data are in terms of carcass weight and

not live weight.



Chicago from July, 1966-January, 1967.1 The average
percentage of slaughter being done on each weekday was
similar for both beef and pork. Varfation between the
days from Monday through Friday was minor, so these week-
days were simply assigned equal weights of 1 unless a
holiday occurred.2 Slaughter occurring on Saturday
appeared to be about one-third that of the other weekdays
and thus was weighted 1/3, unless a holiday. The influence
of holidays was noted by assigning a weight of 1/2 to that
day when it fell on Monday through Friday, since it
appeared that there was a slight slaughter increase on the
other days during a week with a holiday., when the holiday
fell on Saturday no slaughter fncrease during that week
was noted., Consequently, Saturday received zero weight
when a holiday.

The price quoted for aisingle grade of beef, Choice,
fs used for this analysis, therefore another factor to
consfider is the substitutability among the different grades

of beef, 8ince total beef production includes all grades

1

Actually three different versions of the weighting procedure
were tried at the live levgl and 1t was found that the explan-
atory power, in terms of R, of the selected version was better
than the version which did not wefght holidays and differed
only slightly from the most difffcult version to compute using
the actual average percentages.

2
Holidays: January 1, May 30, July 4, Labor Day, Thanksgiving,
December 25.



of beef, a modifying varfable is incorporated into the
normalized equations for beef prices to account for monthly
varfations in the quality composition of the total beef
production varfable., The variable incorporated is the
percent of the total federally inspected beef numbers
consfsting of cows., One would expect that an increase fn
the percentage of total slaughter made up of cows would
reduce the relative supply of beef which most strongly
competes with and affects the price of Choice grade beef,
The posftive relationship between Choice grade beef prices
and percent cows is expected to be stronger for the higher-
price cuts relative to those cuts more competitive with
lower quality beef products.

Beef and pork production may be placed into storage
for later consumption if price increases are expected.
Storage data are published for individual wholesale cuts
for pork, but only on an aggregate basis for beef, During
the period, 1962-1969, only a small amount of beef was
frozen or cured and stored, The corresponding small storage
volume variation from month to month of individual beef
cuts probably has had little Iimpact on beef cut prices.
Because of {ts presumed insignificant impact, storage
varfables are not incorporated into the wholesale beef
equations,

Pork products were stored in greater volume than beef

and exhibfted substantial variations among months., Pork



storage volume is reported for each wholesale cut at the
end of each month, or conversely, the beginning of the

next month, Both the volume of a particular pork cut
stored at the beginning of a month and the change in
storage during the month are expected to influence whole~
sale pork prices, If the quantity stored of a particular
pork cut is relatively high at the beginning of the month,
the relative wholesale price of that cut would probably

be depressed because of the threat (or actual movement) of
this quantity moving onto the market., If storage levels
are low, wholesale pork prices probably are relatively
higher because of the demand to increase the storage levels
and the lack of threat from high storage levels., Changes
in storage levels during the month influence wholesale

pork prices by affecting the total quantity of pork moving
fn or out of the wholesale distribution channel. Changes
fn storage levels during the month may also be a reflection
of anticipated prices which in turn are related to current
prices,

Two other varfables which would affect quantity directly
are imports and exports. Here agafn data were reported by
species, but not by cuts. Neither pork imports nor exports
inf luenced total pork production much in recent years.

The percentage of pork production imported in 1969 was 3
per cent while the percentage of production exported was

2 per cent. (35) Further, these flows remained fairly



constant throughout the years under consideration, Since
pork export and import variations seemed to be of minor
importance in the pork supply picture, they were eliminated
from consideration in the wholesale pork price equations,
Beef exports were a very minor factor in relatfon to
commercial production (1969 beef exports/1969 commercial
beef production = ,004) and remained fairly constant through-
out the recent years. Thus, beef exports were eliminated
from further consideration in the wholesale beef price
equations, Beef imports appeared to be somewhat more
prominent in the supply pfcture (1969 beef imports/1969
commercial beef production = ,08). Also there tended to
be more month to month varfation within a year than was
evidenced for beef exports and pork imports and exports.
Thus, beef imports are included in the beef price equations
to assess their impact on wholesale beef prices.

The supply of substitutable commodities s another
ma jor factor expected to affect the price offered for
wholesale beef and pork cuts, Competition between beef
and pork would be expected to be important as they are
the ma jor red meats consumed in the U.S., Thus, both beef
and pork production per workday are included in each whole-
sale beef and pork price equation., Poultry consumption and
preduction has increased in recent years to a point where
ft might have a fairly strong competitive impact on both

beef and pork; thus, a poultry production varfable is
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fncluded in the wholesale price equations., The main
components of poultry production are turkey and chicken,
Since chicken production may have an impact different from
the more seasonal turkey production, both chicken and
turkey production varfables are included in wholesale beef
and pork price equations,

The primary factors expected to influence the demand
for each wholesale cut are prices of closely competitive
products. Realfty and theoretical considerations dictate
that the wholesale price of one individual cut is deter-
mined simultaneously with the prices of other cuts of that
species and cuts from closely competing species. A case
might also be made for simultaneity between poultry prices
and wholesale beef and pork prices since poultry production
has been suggested as a likely explanatory factor affecting
beef and pork prices and vice versa, However, it was
assumed that the current beef-pork influence on monthly
poultry prices is small relative to other factors; therefore
it was ignored.

Other factors expected to influence the demand for
meat at the retafl and, correspondingly, the wholesale level
are population and per capita income, These two variables
are very highly correlated. Thus, the per capfta fncome
varfable Is included as a proxy for both population and per
capita fncome, as well’as any other closely related factors,

Monthly dummy variables are used to pick up otherwise
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unquantified varfatfons normally assocfated with each
month, Potentially important variables which are not
quantified include weather, buyers' expectations, seasonal
demand patterns related to temperature, menu pattern vari=-
ations due to holidays and religfous observance, or other
recurring seasonal or institutfonal factors affecting
demand.

Commercfal production per workday would seemingly be
affected by the relative level of prices. In perfods of
low prices when the producers expect prices to rise in the
near future they would hold thefir livestock off the market
and feed to heavier weights, Where as in periods of high
prices with an expectation of declining prices producers
probably sell their livestock at lighter weights and thus
presumably somewhat earlier than originally anticipated,
Livestock prices have already been hypothesized as being
responsive to total production levels.

The other explanatory varfables fncluded in the production
equations are the quarterly inventory data published by
weight groups of the number of steers and heifers on feed
and the number of hogs and pigs on farms. Quarterly dummy
variables, corresponding to the three months following the
month in which the inventory data are published, are in-
cluded in the beef and pork commercial production equatfons
to account for unspecified normal quarterly differences,

Factors which could potentially cause such eeasonal vari-
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ations are seasonal temperature or feeder cattle acquisition
patterns and corresponding feeding and selling patterns in
different seasons of the year.

Livestock producers are probably more responsive to
live prices than wholesale prices. Consequently, the
supplies of hogs and steers for slaughter, represented by
commercial production of beef and pork per workday, are
related to live prices rather than wholesale prices., Live
prices, in turn, are related directly to their respective
beef and pork wholesale prices, Such a relationship be-
tween live and wholesale prices seemed theoretically con-
sfstent and is supported by Snell's findings that the
timing and magnitudes of price changes at the lfve and
wholesale levels coincfded on a monthly basis. (28) Price
changes at the retafl level have been found to lag about
a month after changes at the live and wholesale levels
have occurred and the magnftude of changes differed in
that retailers tended to even out their price fluctuations
relative to the live and wholesale levels. (2;4)

Theoretical considerations also suggest that the change
fn the storage of wholesale pork cuts during the current
month is also an endogenous varfable, Once hogs are slaugh-
tered the pork can go rather quickly to the final consumer;
Otherwise it must be stored. The amount of pork quantity
moving into storage or the amount of pork stored moving into

the wholesale market is affected by current price and vice
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versa, The explanatory varfables included in the change
fn storage equations are two endogenous varfables-=the
wholesale pork cut price and the current pork quantity, a
predetermined varfable--storage level at the beginning of
the month, and monthly dummy varfables to capture the
effects of regular, but otherwise unquantified factors
affecting storage behavior,

The simultaneity between other relevant explanatory
variables and the wholesale prices is assumed sufficiently
low that these varfables could be considered predetermined
or exogenous, The fincome variable is considered exogenous,
realizing that the wholesale beef and pork prices have a
minor influence on per capfta personal fncome. Pork storage
at the beginning of the month is obviously a predetermined
variable, The modifying beef supply varfable, percentage of
cows slaughtered, is assumed to be predetermined. This
assumption was based on the feeling that cows were sent to
market based upon considerations related to short-run grass
avaf labflity, stage of their productive life, and longer run
expectations about beef prices, Because of the short pro-
duction cycle for chickensand turkeys, changes fn current beef
and pork prices are probably a minor factor in determining
the current month's chicken and turkey production. Simi{larly,
because a monthly time perfod was involved, current beef
imports are assumed to be predetermined by previous market
behavior and price expectations.

The preceding discussion of Model I is summarized into

functional form below.
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Mode! I
1) Rounds* = f(Qg*, Q. I, PERCON, MPORT, TKPD, CKPD, M.D., uj)
2) Armchks#* = f( " uy)
3) BLoins* = f( " uz)
4) Ribs* = f( " uy)
5): Hame* = f(Q_*, Q. *, CHAMST", HAMST, I, TKPD, CKPD, M.D., ug)
6) Belljes® = f( " CBELST#, BELST, . u6)
7) PLoins®* = f( * CLOINST®*, LOINST, » u7)
8) Picnics* = f( " CPICNST#, PICNST, " u8)
9) Butts* = f( " CBUTST#*, BUTST, " u9)
10) Q" = f(CSteerpPw, INV,, Q.D., "10)
1) QH* = f(CHogP*, INVH, Q.D., 011)
12) SteerP* = f(Rounds*, Armchks*, BLoins*, Ribs*, M.D, u12)
13) HogP* = f(Hams*, Bellfes*, PLoins®*, Picnics*, Butts#,

M.D., u13)
14) CHAMST#* = f(Hams*, Q,*, HAMST, M.D., uu)
15) CBELST* = f(Bellies*, QH', BELST, M.D., u15)
16) CLOINST* = f(PLoins®%, QH', LOINST, M.D., 016)
17) CPICNST* = f(Picnics*, Q,*, PICNST, M.D., u17)
18) CBUTST* = f(Butts*, QH*, BUTST, M.D., u18)

19) ldentfty: CSteerP%*, = SteerP¥ - SteerP,_,

20) Identity : CHogP* = HogP,* - HogP,_,

Where: #* denotes jointly determined varfables and
Rounds = wholesale price of beef rounds, cents/Ib.
Armchks = wholesale price of beef arm chucks, cents/lb.
BLoins = wholesale price of beef loins, cents/Ib.
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Ribs = wholesale price of beef ribs, cents/Ib.

Hamg = " pork hams, "

Bellies = " pork bellies, "

PLofins " pork lofins "

Picnics " pork picnics, "

Butts " pork Boston "
butts,

Q, = Commercial beef production, 48 states,

millfon Ibs, divided by the number of
industry workdays for the month

Q, = Commercial hog production, 48 states,
million Ibs, divided by the number of
fndustry workdays for the month

SteerP = Average price of 900-1100 Choice

steers at Chicago, $/cwt.
HogP = Average price of U.,S. 1-2,1
hogs at Chicago, $/cwt.

200-220 Ib,
I = U,8, per capita personal income, seasonally
ad justed, at annual rates, thousand §

PERCOW = number of cows as a percent of the total
federally inspected beef numbers

MPORT = beef imports, carcass weight, million Ibs,
TKPD = turkey certified as wholesome in federally

fnspected plants, ready to consume, million
Ibs,

1

Used price quotation for U.8. 1 and 2, 200 to 220 Ibs.

hogs until July 1, 1968 when hog grading system was changed,
u.8. 2-3, 200-220 Ibs. hogs, a closely comparable quotation,
was used after that.
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CKPD = chicken certified as wholesome in federally
inspected plants, ready to consumer,
million Ibs,

INVc = quarterly cattle on feed inventory groupings,
1000 head

INV, = quarterly hogs and pigs on farm inventory
groupings, 1000 head

HAM3ST = Frozen ham: cold storage holdings, beginning
of month, 100,000 Ibs,

BELST = Frozen pork bellies: cold storage holdings,
beginning of month, 100,000 Ibs,

LOINST =Frozen pork loins: cold storage holdings,
beginning of month, 100,000 Ibs.

PICNST =Frozen picnics: cold storage holdings,
beginning of month, 100,000 Ibs,

BUTST = Frozen Boston butts: cold storage holdings,

beginning of month, 100,000 Ibs.

C = before pork storage varfables refers to change
fn storage (t + 1 - t)

M.D. = Monthly dummies, January = base
Q.D. = quarterly dummies, (base deffned in text)

u's = stochastic disturbance terms
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Model Il - Cut/Cut Price Ratfo Equations

An alternative way of examining wholesale cut price
behavior fs to determine the relevant explanatory vari-
ables explaining the relative behavioral relationships
among the wholesale beef and pork cut prices. The relatfive
relationships are expressed as ratios between pafred
wholesale cut prices, Relative relationships between high
and low price cuts and cross relationships between beef
and pork primals are of special interest, This model could
concefvably be used as a method of forecasting other whole-
sale cut prices {f one wholesale cut price was determined
by some other means,

Ratios between the wholesale cut prices are influenced
by quantity levels because of different price flexibilfties
with respect to quantity., Commercial beef production per
workday 1s used as the main quantity varfable for beef/beef
price ratios while commercial pork production per workday
represents the competitive situation. For pork/pork price
ratios, pork production per workday represents the main
quantity varfiable whi le beef production represents the
competitive situation, When wholesale pork prices are
fnvolved in the ratios, f.e. efther pork/pork or beef/pork,
the storage figures for those cuts are included in the
equations, When the dependent varfable involves a ratie of
two pork cut prices, the most relevant explanatory storage

varfable is the storage ratfo of those two cuts. The relative
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effect on wholesale cut prices, of the other quantity
varfables hypothesfized as being relevant explanatory
varfables in Model I, is assumed similar for each cut.
Consequently, when a ratio of wholesale prices is used
as the dependent varifable, the effect of the other
quantity variables tend to cancel out and become of
minor importance as explanatory variables, Per capita
fncome, again acting as a proxy for population and any
other closely related factors, is included to see if a
differential income effect was a factor causing changes
fn relative price movements over time. Monthly dummy
varfables are included in the equations to pick up the
effects of otherwise unquantified factors associated with
each month,

Wholesale prices and certain supply variables were
hypothesized as being jointly determined in Model I, How-
ever, wholesale price ratios would seem to be relatively
unimportant as explanatory variables for determining supply.
Consequentiy, Model Il is specified as a series of one
equation models, For simplicity these equations are con-
sfdered as sub-models under Model II and are not given
individual numbers,

The functional forms of the three types of equatfons

in Model Il are summarized below.
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f(Qc’ QH’ I’ M.D.’ U1)

f(Qc’ QH’ §I'8R-§_" I, M.D., u

STORJ , 2)

f(Qgs @y, STORJ, I, M.D.y uj)

refers to the different combinations
of the wholesale beef prices such that

i 4

refers to the different combinations
of the wholesale pork prices such that

i ¢ J

refers to a combination of the pork
storage data corresponding to the P'
and PJ of the pork price ratio

refers to the ratio of the { th whole-
sale beef prices with the j th wholesale
pork prices

refers to the storage of the PJ pork cut
in the beef/pork price ratio.

* denotes endogenous variables

The other variables are the same as defined in Model I,

pp 27-290
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Model II] - Wholesale Level to Live Level Equatfons

Attentfon by producers, packers and processors, and
consumers alike has been focused on price relationships
among market levels, Primary focus has been on the lfve
to retail spread. Model IIl endeavors to explain a smaller
portion of this spread, namely the wholesale to Ifve spread,
Meat packers and processors are concerned with this spread
because of {ts impact on their profit picture., Because of
the avai labi lity of adequate price forecasting equatfons at
the live level, Model III also could be envisioned as a
means to convert these live level forecasts into corres-
ponding wholesale forecasts by cuts,

Two "margin® approaches are used to analyze the relatfve
relationships between wholesale prices and live prices, One
approach uses wholesale cut/live price ratios, expressed as
a fraction, as the dependent varfables similar to those
used in Model II, The other approach involves wholesale
cut-live price differences as the dependent variables.

The calculations of the wholesale to live price ratios
and price differences in this study involves taking whole-
sale beef cut prices relative to Iive steer price and whole-
sale pork cut prices relative to live hog price., The price
differences in this study are not directly comparable to the
price spreads published by the U.S. Department of Agrfculture,.
This study®'s price differences compare wholesale cut prices

with the live level while the USDA's wholesale to Ifve spread
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relates an aggregate wholesale price with the live level,
Also, in this study, the price differences are not con=-
verted to an equivalent weight basis.1 The main reason for
not converting the live price to an equivalent wholesale
weéight basis was the unavaflability of live prices for
cuts., Another reason is that the conversion factor varfes
among companies and probably even within a gfven company.
The relevant variables for explaining the ratios and
differences between wholesale and live prices are essen-
tfally the same as those used in Model II, for the cut/cut
price ratio equations, Commercial beef and pork production
per workday are included., Pork storage is also included
in the pork equations., Per capita income fs included again
in its role as a proxy for other closely related factors,
such as population, In addition to these varfables, average
weekly earnings for each month in meat packing plants are
fncluded. This varfable is included as representative of
the "services” portion of the difference between the whole-
sale price and the live price, The explanatory power of
the wage varfable is weakened because it fs only an index
of the labor cost of each unit of service, but 1s not a

measure of the changes in the capital/labor mix in the

1

Equivalent weight refers to the fact that a pound of Choice
grade steer yields only about .6 Ib, of carcass beef while

a pound of 200-220, No. 2=3 hog ylelds about .5 Ib, of
wholesale cuts. (6)



functions performed between the wholesale and Ifve
market levels,

As in Model [I, the simultaneity between the
explanatory varfables and the dependent variable is
assumed to be minimal. Thus, Model III consists of a
series of one equatfion sub-models. The functional
forms of the four types of equations involved in Model

III are presented below.

»
Pei" = f(ag, Q 1, W, M.D., uy)
Cc
p #
P = f(a, ay STORJ, I, W, M.D., ug)
PH

Where: PB! = the wholesale beef cut prices, {= Rounds,
Armchks, BLoins, Ribs

PPJ = the wholesale pork cut prices, j= Hams,

Bellies, PLoins, Picnics, Butts

W = average weekly earnings for each month in
meat packing plants, %

* refers to endogeneous varfables,
The other variables are the same as defined in

Mode! I and Model Il (pages 27-29 and 32).
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Forecasting Equations

During perfods of rapidly risfing or falling beef or
pork prices the USDA receives many fnquires questfoning
the reasons behind the recent price changes and asking
what can be expected in the near future. The preceding
three models are focused at determining the reasons for
recent price changes, However, they can also be adapted
to price forecasting.

Model I normalized wholesale cut price equatfons in
reduced-form could be used for forecasting. Any one of
the reduced-form wholesale cut price equations could be
used to project to some desired future time perfod. Then,
the relative cut to cut relationships found in Model 11
could be used to determine the other wholesale cut prices.
Similarly, by some other means, live cattle and hog prices
could be forecast and converted to wholesale prices using
Model 11l wholesale to live relationships,

Forecasting equatfions used in this study are the
normalfzed wholesale price equations in Model I which are
each fitted by ordinary least-squares. The use of derfved
reduced-form equatfions from Model I for forecasting was
considered, but no adequate statistical routine was available
to handle the number of variables fnvolved in Model I,

imation Procedures and D Sourc

The time period chosen for analysis, January 1962-

May 1969 is relatively short, Hopefully, the relationships
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will also be reasonably representative of the factors
affecting current and possible future price relationships.
A related consideration in the choice.of this particular
time perfod was that this study may become part of a
broader overall systems approach to the meat fndustry
which might fnclude consideration of price relatfonships
at the retail level, The USDA continuing study from which
the retai |l beef and pork cuts prices would probably be
drawn did not start compfling adequate monthly price data
until January, 1962, Even by starting the time perfod as
recently as January, 1962 a problem was encountered in
Model I concerning the quarterly hogs on farms inventory
data. Hog fnventory data were not published on a quarterly
basis prior to March, 1963, Thus, rather than try to
extrapolate the quarterly hog inventory data back to the
beginning of 1962, the time perfod for Model 1 was shortened
to March, 1963-May, 1969,

Numerous dafly Chicago wholesale beef and pork cut

prices are published in Ihe Natfonal Provisioner, (30)

a trade magazine for the meat processing, purveying,

1

packing, and rendering industries, From the dafly wholesale

1
These prices are taken from The National Provision Daf |
Market Sgervijce, which is commonly referred to as the "yellow

sheet™.
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cut prices published, average monthly prices were cal-
culated for several weight classes of nine major primal
cuts of beef and pork., These thirty price series were
then plotted for the perfod January 1962-May 1969. The
relationships among the price series within each wholesale
cut grouping were analyzed and found to be fairly consistent.
Thus, the most heavily traded weight class for each whole-
sale cut was selected for more intensive analysis. The
beef cuts selected are the U.3. Chofce grade: a) rounds,
70-90 Ibs., b) arm chuck, 80-110 Ibs., c) loins, 50-70 Ibs,
d) ribs, 25-35 Ibs. Pork cuts are: a) hams, 12-14 Ibs,,
b) loins, 12-16 Ibs., c) bellfes, 10-12 Ibs., d) picnics,
6-8 Ibs., e) Boston butts, 4-8 Ibs,

Linear functional forms are used for the equations
under the assumption that they reasonably reflect the
Iikely behavioral patterns at the wholesale level. The
functional forms are linear both from a typical economist's
point of view as the varfables enter in a linear fashion
and from a statistician's viewpoint in that the parameters
enter in a linear fashion, The variables are used in form
of actual variates without any deflation or indexing. As
a comparfison against the linear functional form, the use of
a log-log functional form was considered because of the ease
of obtaining price flexibilities. 8Since the change in pork
storage varfable was expected to involve some negative

values, the log=log form was not used,
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The slopes of the demand and supply functions are
assumed approximately constant over time. Consequently,
the Models are estimated for the whole year instead of
estimating each month separately. Although the slopes
are assumed to be approximately equal, the level of the
functions are permitted to differ among months by in-
corporating monthly dummy intercept shifters. Logan and
Boles analyzed quarterly retail meat price fluctuations and
found that the slopes of the demand functions for selected
meats were constant by seasons within the year but that
the level of the demand function varied among seasons of
the year.(19).

Of the estimation techniques available to obtafin
unbfased coefficients for the simultaneous equatfions in
Model I, two-stage least-squares was selected. The two-
stage least-squares estimation technique yields asymptotic
unbiased, asymptotic efficient, and consistent coefficients
under the assumptions of serfal independence, finite and
constant varfance, and fdentification (15, pp 258-260, 275).
Normalfty is also assumed in order to test whether the
estimated coefficients are statistically different from
zero,by using readily available statistical tables,

All the stochastic equations in Model I are over-
fdentified. The assumption of serfal independence is tested
by an approximate Durbin-watson test because the varfance

formula 1s asymptotic, The time perfod from March 1963 to
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May 1969 covered in the analysis of Model I is fairly
short, hopefully maintaining a fairly constant varfance,

Unifke Model I, the cut/cut price ratio and wholesale
to live equations in Models II and IIl are assumed to have
only one endogenous variable per equation. Assuming serfal
independence, finite and constant varfance, and normality,
estimation by ordinary least squares yields best, linear,
unbfased, consistent, and sufficient parameters (15, pp
106-115),

The assumption of normality in Models II and III as
well as in Model I 18 acknowledged as being fnconsistent.
If u, and u, are normally distributed in Model I, then the
ratio equations fn Models II and IIl have essentfally
:l as the disturbance term which is clearly non-normal.
u2
Obviously, the assumption of normality for Models I, II,
and III cannot be simultaneously true., But, in each case
uncertainity exists as to the exact degree of compliance
with the assumption., No good method for determining com-
pliance I8 avallable since the error terms are unobservable
and the estimated error terms are dependent upon the
estimation procedure,

As was previously mentioned, the normalized wholesale
cut price equations in Model I are fitted by ordinary least~-
squares for forecasting purposes, The estimated coefficfients

are bfased and statistically inconsistent because there is
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more than one endogenous variable in each equation
(275 15, pp 232-334)., But, the relevant concern for
forecasting §s that the estimated value of the normalfized
endogenous varfable is efficient and unbfased.
Data Sources

With the exception of the wholesale beef and pork
prices, data for this study were obtained from published
government reports. As was previously mentioned, the

wholesale prices came from The National Proyisioner. (30)

Per capita fncome data were obtained from the Survey of
Current Business published by the Department of Commerce.
(39) The monthly per capita fncome figure was derived by
dividing seasonally adjusted monthly U.S. total personal
fncome at annual rate by total population as of that month,
Wage data were published in the Employment and Earnings
report of the Department of Labor, (40) Other data were
obtained from various reports published by the USDA., The

monthly beef and pork data, excluding wholesale prices,

were obtafned on a current basis from Livestock, Meat, Wool
Market News (36) and the Livestock and Meat Situation. (33)
A more historical source of this data would be the Livestock
and Meat Statistics (35) published annually sfnce 1957. The
quarterly inventory data were obtained from the Cattle on
Feed (31) report and the Hogs and Piqs (32) report, which
prior to June 1968 was titled Pig Crop Report. The poultry

production data were obtained from the monthly report
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entitled, Poultry Slaughtered under Federal Inspectfon and

Poultry Used in Further Processing (38).




CHAPTER 111
ESTIMATED CCEFFICIENTS FOR THE
SIMULTANEOUS EQUATIONS (Model I)

The estimated coefficients of the eighteen stochastic
equations in Model I are presented in four major sections=--
1) behavioral demand equatfons normalized on wholesale cut
prices, 2) relation of normalized live prices to wholesale
prices, 3) behavioral supply equations normalized on com-
mercfal production per workday of beef and pork, and &)
normalized change in pork storage equations.

Wholesale Demand Equations
Beef -- The estimated coefficients for the demand

equations, normalized on wholesale beef and pork prices

are presented in Table 1, As expected, wholesale beef

cut prices were inversely related to the quantity of beef,
However, price-quantity relationships differed among the
beef cuts. The price flexibilfties with respect to
quantity found in the first column of Table 2 were cal-
culated using mean values for the period under study. The
relative positioning of the varfious flexibilities was
somewhat contrary to expectations, The price of arm chucks

1

was expected to be the most flexible. with respect to

—

Discussion of relative flexibilities will be in absolute
terms throughout.

43
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quantity because of {ts being a more standard item, with
fewer alternative uses, in consumers' meat purchases as
roasts, low-priced steaks, and ground beef or chuck. Also,
arm chucks had the lowest average price of the four beef
cuts studied and probably serves as a buffer when prices
change, During price decreases, consumers probably tend

to shift to more luxury meat items such as rib roasts,
sfirloin and round steaks tending to keep the prices of

those cuts higher relative to arm chucks whose price would
have to decrease even more {n order to be purchased in
greater amounts by the consumers. During price f{ncreases,
the relative increase of arm chuck price may be more than
for the three higher-price beef cuts as consumers shift

some of thefr demand from these cuts to arm chucks. The
price flexibilities with respect to quantity for rounds,
ribs, and beef loins were expected to be less flexible than
arm chuck prices because of their variety of uses and the
relative ease of substituting pork roasts or chops, poultry,
as well as lower-price arm chuck for them when their relative
prices are high,

All the beef wholesale cut prices were directly related
to the per capita personal fncome varfable., As was pre-
viously stressed, the income variable is really a proxy for
per capita income, population, trend, and other unspecified
closely correlated factors, Thus, in looking at the dif-

ferences in response to this income variable, income will be
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denoted in quotes. Price flexibilities with respect to
"fncome", presented in column 2 of Table 2, were calculated
using the mean values of the beef prices and "income", Beef
rib price was the most flexible with respect to "income"
fndicating that as "incomes" increase the proportional

price change of ribs was more than the proportfonal changes
fn the other beef cut prices, The "income" flexibflities

of arm chuck and lofn prices were slightly less. Again, as
was found with respect to quantity, round price was the
least flexible of the four beef cuts. The relatively high
"income"” flexibilities of beef rib and loin prices were
consistent with prior expectations because of the high status
roasts and steaks sold from these cuts at retafl.

Three of the wholesale beef cut prices were inversely
related to the quantity of pork. Only the pork quantity
coefficient in the arm chuck equation was even slightly
larger than fts standard error, Thus, none of the coefficients
for pork production in the wholesale beef price equations
were gsignificantly different from zero at the .05 level
according to the asymptotic approximation of the "t-test"

(coefficient/standard error).1 The posfitive relationship

1

Significance in this chapter refers to statistical signi-
ficance with an asymptotic approximation of a t-value judged
against a critical .05 probabflity of a larger value of t,
sign ignored, of approximately 2.0 with 75 degrees of freedom,
forateﬁtlng the hypothesis that the coefficients = 0. (29,

P. 433
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TABLE 2. Price flexibilities with respect to quantity
and "income®” for beef and pork wholesale cuts

Price flexibflities with respect to:

Quantity "Income”
Beef Cut
Rounds - .588 .856
Arm Chucks - .818 1.167
Loins -1.087 1.244
Ribs -1.340 1.567

Price flexibilities with respect to:

Quantity "Income"
Pork Cut
Hams -1.378 . 541
Bellies -2.525 332
Loins -1.046 .580
Picnics -1.529 .672
Butts -1.747 1.296

between wholesale beef rib price and pork quantity suggested
weak complementarity instead of substitutability.

The PERCOW varfable, representing the amount of lower-
quality beef in the total beef quantity, was positively
related to the wholesale beef prices. As the proportion of
lower-quality, less-competitive beef fncreases, it is

reasonable to expect a higher price for Choice grade beef
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when considering only total beef production, The PERCOW
varfable was somewhat more of a relevant explanatory
factor for the two higher-price cuts, as expected,

The effect of beef imports was inconsistent from
equation to equation., None of the beef import coefficients
were significantly different from zero. Increased imports
should have a depressing effect on prices, as was found
for beef loins and ribs. Yet, for beef rounds and arm
chucks an increase in imports resulted in higher prices,

Chicken production was inversely related to wholesale
beef prices but, the magnitude of the impact differed among
cuts, For rounds, arm chucks, and loins the coefficients
were not significantly different from zero, while for_beef
ribs the coefficient was significantly different from zero.
The impact of chicken production was greatest on the two
higher-price beef cuts, This implied stronger substitut-
abflity between relatively low-price chicken and high-price
beef wholesale cuts than was evidenced between chicken and
low-price beef cuts, Budget minded consumers have stronger
motivations to substitute chicken for beef loins and ribs
when the price of chickens fall than for arm chucks and
rounds which are more equal to chicken in price.

The coefficients for turkey production were insigni-
ficant in the beef rounds and arm chuck equations, For beef
loins and ribs, the coefficient for turkey production was

significantly different from zero but with an unexpected
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positive sign., A satisfactory explanatfion of the positive
sign was not found. It may have been spurfous correlation
related to the very seasonal turkey production pattern, If
turkey is still thought of as a prestige or specfal
occasion {tem, consumers may judge this prestige by the
relative price levels., When turkey productfon increases
in holiday seasons, it may be correlated to the demand
fncrease for all meats which typically cause the price of
beef holiday items to increase during those perfods,
Monthly dummy intercept shifters (February-December),
fncorporated into the price equations to account for un-
specified factors regularly affe¢ting the level of demand
in each month, showed somewhat different patterns for the
various beef cuts, Given the level of the other varfables,
the level of demand related to the unquantified varfables
was low from February to July relative to the base month of
January for rounds, Oemand for rounds was highest during
September and October before falling below the base again
fn December. Arm chuck demand started below the base
level in February and decreased even further through June
before increasing slightly during July and August, The
peak demand for arm chucks occurred during September and
October, as for rounds, The monthly intercept shifters for
arm chucks were somewhat consistent with a prior study by
Seaborg which looked at seasonal price varfations for beef

lofns and arm chucks durfng the 1950's (26). Seaborg found
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a downward price shift for arm chucks from February to July.
The peaks during September and October, for rounds and arm
chucks may be associated with the advent of cooler weather
and the demand for more roasts. Somewhat different demand
shift patterns were evidenced for beef loins and ribs. Peak
demand perfods occurred during the early summer in May and
June, with beef loins demand being above January levels for
April=Jduly. This perfod coincided with the start of the
heavy charcoaling season, The demand for both loins and
ribs declined from their peak in June to a low level during
November, the traditfonal heavy turkey consumption month,
This compares with Seaborg's findings of an upward price
shift for beef loins from February to August. (26) The
relatively high level of demand for all the beef cuts in
January compared to December and February might be due to
temporary heavy shift to beef purchases by consumers after
the holiday season typified by heavy turkey and ham con-
sumption,

The portion of variation in the wholesale beef price-
variables explained by the estimated coefficients was 80
per cent or greater, The best fit ("RQ") was obtafned for
arm chucks at .89 with rounds being at the other end of the
range at .82,

Pork
WAholesale pork prices were inversely related to pork

quantity levels, as expected. (Table 1, p 46 and 47). All
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the price flexibilities with respect to pork quantity

for the pork cuts were greater than one, (Table 2, p 48)
Belly price was very responsive to quantity changes with
a flexibility of -2.5, reflecting its rather limfited use

as bacon for which substitutes are Hmited.1

A high
flextbility for butts also indicated relatively limited
use, Pork loin price was the least flexible of the pork
prices to quantity changes. Pork loins have numerous uses
as pork chops, high quality roasts, and a good varfety
ftem in the predominant beef meat purchases, which pro-
bably accounts for its relative flexibility level. The
flexibilities of ham and picnic prices were simflar pro-
bably because of the close substitutability between them,
The wholesale pork price flexibilities with respect to
quantity were higher than the wholesale beef price flexi-
bilities with the exception of pork lofns,

Response to beef quantity was not consistent among the
pork cuts. A significant positive beef quantity coefficient
was found in the belly price equation, The positive response

of bellies, from which bacon is obtafned, indicated that

consumers might treat bacon as a complementary product to

1

This statement may have to be revised in the near future
with the advent of a consumer acceptable synthetic "bacon
analog”" probably made from soy protein,.
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beef cuts preferring more "bacon" when the number of beef
meals fncreases,

Pork prices reacted to both the beginning of the month
storage levels and to the change in amount stored during
the month, Beginning storage levels were inversely related
to pork cut prices, Wwhen storage levels are high the
potential of a sizeable movement into the market §s present
which depresses prices. The threat does not exist when
storage levels are low and, depending on future expectatfons,
the storage demand probably is stronger than usual for
additional pork quantities, favoring higher prices, The
change in storage coefficlents for butts and picnics were
not significantly different from zero, perhaps due to small
magnftude of storage change, but the change in storage
variables had the expected sfignificant positive coefficients
fn the ham and belly price equatfons. As pork quantity is
diverted from the market place into storage, the market
price is expected to increase, Change in pork lofn storage
had an unexplained significant negative effect on pork
loin price.

The response of pork wholesale prices to chicken and
turkey production suggested a weak complementarity. Only
an fnsignificant coefficient for turkey production in the
picnic equatfon was negative., In fact all the turkey pro-
duction coefficients in the pork price equatfons were {in-

sfgnificant, Only the positive coefficients for chicken
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production in the bellies and picnics equation were
statistically significant, The tendency towards complemen-
tarity between poultry and pork may be a result of con-
sumers utilizing poultry and pork jointly as substitutes
for beef purchases, with little effect on other meat
demands. In 1969 beef consumption per person was 110
pounds. (34) 1In comparison consumption per person of

pork was 64 pounds, chicken 39 pounds, and turkeys 8
pounds, (37)

The expected positive response to the "income"”
varfable was found for pork as it was for beef, Belly
prices were only minorly affected by the "income"™ variable,
with a price flexibility with respect to "fncome" of only
.33. (Table 2, p 48) This result may be at least partially
explained by noticing that the flexibility for butts (1.3)
ifs twice as great as that for any of the other pork cuts.
Since nearly all of the better quality bellies are already
processed into bacon, an increase in demand for bellfes
due to an "income" response can be met in two ways. One
way would be to use lower quality bellies, The other way
would be to process bacon from Boston butts, F{indings of
this model would lend support to the supposition that butts
are used to supplement the bacon supply; thus, the "income"
response is noted for butts and not so much for belifes,
Price flexibflity with respect to "income"” for the other

three pork cuts were similar, nearly twice as great as that
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found for bellies, In comparison to the beef "income"
flexibilities, the pork "fncome" flexibilities, with the
exception of butts, are all less, Thus, as expected, beef
was a more prestigous item, in comparison to pork, which
consumers favored purchasfng when their "incomes" increased.

The monthly intercept shifter pattern for hams re-
vealed the expected holiday influence, The net effect of
unquantified variables revealed demand to be high in March
during Lent and Easter and again fn November and December.
Demand for ham was low during the April to September perfod.
Oemand for bellies shifted above the base perfod of January
from April to July and hit its low point during October,

The pattern of the dummy variables for pork loins, picnics,
and butts were mainly below the January base, Of the three,
only picnics had a positive dummy coefficfent which occurred
for November, The three cuts experienced their lowest

demand durfng the hot months of July and August when house-
wives probably have a greater aversfon to hot ovens in already
hot kitchens,

The portion of vaffation in the wholesale pork price
varfables explained by the estimated coefficients ranged from
88% for hams to 96% for bellies, Thus, the proportion of
varfance explafned was generally higher for the pork whole-

sale prices relative to the beef wholesale prices.
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Relation of normalized live prices

to wholesale cut prices

SteerP = =2,50 -,004 Bounds +.506 Armchks +.140 BLoins
(.063) (7.60) (3.42)

+.022 Ribs +.455 Feb +.855 Mar +.900 Apr
(.454)

+.749 May +.390 Jun -.114 Jul +4839 Aug -.464 Sep

"R2" 2

-.242 Oct +.016 Nov +.62% Dec = ,97

D.W.5= 1.25

Hog P = =-2.96 4,166 Hams +.191 Bellfes +.180 PLoins -,007 Picnics
(6.63) (13.65) (7.21) (.206)

r.ogo)autts +.403 Feb +.382 Mar +.772 Apr +.946 May
1.69

+,743 Jun +,306 Jul -,018 Aug =-.331 Sep -,034 Oct

+.034 Nov -,083 Dec "R = .99
D.W. = 1.40

1
Figures in parenthese are coefficients/standard errors or
asymptotic approximation of "t-values",

2
Proportion of variation explained by the coefficient for
the specified normalized endogenous variable.

Durbin-watson statistic, See footnote 3, Table 1, p 47 for
further explanation,
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wWholesale beef and pork prices were assumed simul-
taneously determined with lIive hog and steer prices. The
wholesale and live price levels were also closely correlated.
But, most producers probably use the live level prices
when they are making the decision of whether to send their
livestock to market. Thus, live price was used as an ex-
planatory varfable in the supply equations and Iive price
was related to the wholesale price level from which it is
derived. The simultaneity and close correlation assertions
were further strengthened by the good estimation fit, in
terms of "R2", of relating the live prices to their corres-
ponding wholesale prices plus monthly intercept shifters,
The close fit using the same time perfod also corresponded
to Snell's findings of no time lag between live and whole=-
sale prices, (28)

Although the relationship between the live and whole-
sale prices was expected to be close, some variance was
anticipated. Consequently, the monthly dummy {ntercept
shifters were incorporated into the live price equations to
pick up unspecified factors causing regular monthly dif=-
ferences., Packers may cut their margins to stimulate
adequate supplies in the early fall, when less beef quantity
ifs available and when the large spring and summer pig crops
are not avaflable, trying to more fully utflfze fixed

capacity. Packers' margins may widen from February to June
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when more plentiful quantities are avaflable,

Coefficients for the wholesale prices in the two
normalized live price equations are probably not very
meaningful because of the high multfcollinearity among
the wholesale prices., Multicollinearity tends to result
in relatively large standard errors compared to a sftuation
of no multicollinearity, perhaps leading to the insigni-
ficant coefficient found in each lfve price equatfon,
Supply Equatfong

Whether producers respond to current price, change in
prices, or some combination was not clear when the model
was specified. Consequently, some experimentation was
undertaken using different price alternatives ifn the supply
equatfons, Comparisons of the price and storage equations
in Model I estimated under two different assertlons,1
lagged lfve prices versus no lagged live prices, whowed that
the coefficients only differed slightly in magnitude with

no differences found for behavioral interpretation.

1

Discussion of the other equations in the model was based
on the fact that the fdentity equations, CP = Pt - Pt-1’
were part of the model, Lagged live steer
and hog prices were included in the model as predetermfned
varfables, When just current live price levels were in-
cluded in the supply equations, the fdentity equations for
change in Iive prices were not part of the model and con-
sequently the lagged live prices were also excluded.
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The estimated coefficients and related statistics for
the supply equations for beef and pork are presented in
Table 3. Equations 1 and 3 follow the original specificatfon
for Model I presented on page 27. Equations 2 and &4 are
alternate supply equations with live prices replacing
changes in live prices as explanatory variables, Supply
equations including both live price and change in live
price were also estimated and are summarized briefly in the
following discussion,

In equation 1 the change in steer price was included
as an indicator of short-run price expectations, Beef supply
was not significantly influenced by change in steer price.
The positive relationship between change in steer price and
beef supply fndicated that beef producers sold more cattle
when steer prices increased in the short-run and sold fewer
when steer prices declined. Such price behavior indicated
that beef producers expected the beef price movements to be
temporary and to reverse themselves quickly, The price
pattern was also substantiated by looking at patterns of
average weight at which slaughter steers are sold., In
perfods of recent steer price increases the cattle were
sold at lighter weights while price declines seemed to
fnduce producers to hold cattle off the market and feed to
heavier wefghts in anticipation of price fncreases,

In equation 2 beef supply was inversely related to

Ifve steer price. The steer price coefficient was sfigni-
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ficantly different from zero. Current price levels may
signal conflicting messages to producers. For example, a
high price level may encourage producers to sell now and
take the assured price and presumably good profit or it
could encourage producers to hold off fn expectation of
even higher prices and profits. The negative coefficient
would signify the latter of these two responses which is
in conflict with the prior finding of the positive
relatbonship to changes in steer price. Wwhen both current
price and change in price were included in the same equation
the signs of the coefficients were the same as those found
when the variables were included individually leading to
confusion as to the appropriate fnterpretation. From the
criteria of reasonableness the change in price alternative
appeared to be the most appropriate for the beef supply
equation.

The confusion was increased even further by the fact
that the estimated coefficients for the different pork
price alternatives had opposite signs from the comparable
beef coefficients, as seen in equations 3 and 4, A possi-
ble explanation for the inverse relationship between change
fn hog price and pork quantity found fn equation 3 {s that
hog producers expect short-run price trends to continue.
During rising trends this would fmply that producers would
hold thefr pigs off the market in expectation of higher

prices forthcoming. The opposite response would be expected
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during downward trends with producers marketing their
pigs early because of expected further drops fn live hog
price.

The expected direct price relationship was obtained
when current hog price was fncluded fn équation 4, However,
the hog price coefficient was not signiffcant. When both
price alternatives were fncorporated in the same equation
the directional responses were the same as when they were
fncluded fndividually.

The results of the alternative supply equations leave
unresolved the question of whether producers are more
responsive to short-run price expectations, current live
price levels, or a combination of the two, Over the perfod
studied the supply of beef produced was more responsive to
live steer price while the supply of pork produced was more
respongsive to change in live hog price.

The on feed and on farm quarterly inventories by wefght
groups included in the supply equations were selected as
being the relevant weight groups affecting marketings up
to two months following the month in which the quarterly
report was fissued, The two months following the quarterly
report month (D1) were distinquished from each other by the
use of dummy variables, D2 and D3. The purpose of dis-
tinquishing between these months was to allow for marketing
shifts among the weight and sex groupings as the lag from

the quarterly reporting month increased. The expected shift
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in response from the heavier weights in the quarterly
report month (D1) to the lighter weights by the second
month (D3) following the quarterly report month was not
always found, The impact of the 900-1100 pound steers on
feed decreased from the quarterly report month to the
second month following the report month, as expected. The
coefficients for the heifer inventory variables had mixed
signs resulting in uncertainity as to thefr fmpact. The
coefficients for the hogs on farm fnventory variables also
had mixed signs. The expected heavy supply impact of the
180-219 pound hog class in the quarterly report month and
of the 60-119 pound class in the second month following
the quarterly report month were found. A probably explan-
ation for the lack of a consistent shift from heavier to
lighter weights being marketed, as the time following the
quarterly report month fncreased, was that the different
cattle on feed and hogs on farm weight groupings were
highly correlated (=.9 or above) for both hogs and cattle.
Consequently, the estimated coefficfents for the weight
groupings during the same time period were probably subject
to large standard errors and a clear distinction of the
effects of each weight group was not possible,

Given the other varfables, the quarterly dummy shifters
fndicated that commercial beef production per work day was
lower in the other three quarters relative to the base

quarter of August, September, and October., Marketings of



-66-

grass fed cattlie off the range in the fall might be a
partial explanation for this finding. The rates of gain
during the base quarter might be better than during the
preceding hot months and following cold months, The base
quarter for the dummy shifters in the commercfal hog pro-
duction per work day was July, August, and September.

This base quarter differs from beef because of a one month
difference in the timing of the quarterly inventory reports.
The supply of hogs, relative to the base quarter was higher
for the other three quarterly periods. Hot weather, slower
growth rates, and expectations of price declines during

the hot summer months may cause hogs to be marketed at lower
weights during this perfod of the year,.

The portion of varfance explained by the coefficients
for the supply equations containing the different price
alternatives varied only slightly from each other, For the
beef supply equations, the amount ranged from .87 for the
equation containing change in price to .89 for aurrent
price and for the combination of the price alternatives.

For hog supply the range was from .78 fpr the supply equation
fncorporating current hog price to .91 for the change {n

price and combination of price alternatives equations,
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Change in pork storage egquatfons

The estimated coefficients and related statistics for

these equations are found in Table 4, For the most part
higher wholesale pork cut prices were associated with
reductions in storage levels, Only the coefficient for

ham price was positive, although statistically insignificant.
With high prfces one would expect movements out of storage
and back fnto the market channels, With one exception, the
response to pork quantfity was positive., The exception this
time was the insignificant coefficient obtained for the
change in pficnic storage equation. Generally, as pork
quantity increased the amount in storage increased. Larger
beginning of the month storage stocks resulted in an out-
movement of storage stocks during the month., Smaller be-
ginning storage stocks typically were associated with supply
moving into storage during the month, probably as a safe-
guard against the fluctuating and uncertain supply picture
or because of an improved outlook for storage profits.

The pattern for the change in monthly storage intercept
shifters for hams showed peaks in January, April, and October
relative to the rest of the months, These high pofnts might
have resulted from the expectatfon of or replenishing after
the more traditional ham eating holiday seasons of Thanks-
giving=Christmas and Easter. The patterns of the dummy vari-
ables for the change in pork cut storage equations were pro-

bably contingent on the unspecified storage profit outlook.
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This assertion was somehat consistent with the pattern
found for change in belly storage shifters. Pork bellies
have an active futures market. The futufes market might
be looked on as a close guideline for future prices as
well as a deliverable forward contract. The belly storage
shifter showed seasonal outmovements from June through
October. Current pork belly contract provisions do not
allow delivery on the February through August contracts

if the product is stored prior to December 1. (5) Thus,
the fnmovement of bellfes to storage from December to May
may have been a consequence of a possible guaranteed
picture of future prices and storage profits. The pattern
of storage shifters for pork loins, picnics, and butts
were similar to the pattern found for bellfes. Thus,
storage changes probably depended upon the profitability
picture of storing these pork cuts, which may have been
derived from the belly futures market as well as other

factors influencing price expectations,

Summary

Behavioral wholesale demand and supply relatfonships
were formulated into a simultaneous model (Model I). Model I
consisted of 20 simultaneous equations--9 wholesale cut
price or demand equations, 2 specifying the relationship
between live and wholesale prices, 2 specifying the factors
inf luencing beef and pork supply, 5 equations involving

factors affecting change in pork cut storage behavior plus
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2 fdentity equatfons.

As expected, beef quantity was inversely related to
the wholesale beef cut prices., Contrary to expectations,
arm chuck price was found to be less flexible (-.8) to
quantity changes than beef loin (-1.1) and rib (=1.3)
prices., Round price was found to be relatively inflexible
(.9) with respect to "income". Of the beef cuts, the
"income" flexibility of ribs was the highest at 1.6,

The coefficients for pork quantity and beef imports
in each of the beef cut demand or price equations were not
significantly different from zero. The PERCOW variable,
which qualified the beef quantity variable by representing
the proportion of lower-quality beef, was positively related
to the wholesale beef prices, As the proportion of lower
quality, less-competitive beef increased, a higher Chofce
gradebeef price resulted. A greater impact of chicken
production on the two higher-price beef cuts suggested
stronger substitutability between low-price chicken and
higher-price beef cuts relative to the lower-price beef
cuts, Turkey production also had more of an impact on
the two higher-price beef cuts, but it was an unexpected
positive relatfonship.

Calculated price flexibilities with respect to
quantity for the wholesale pork cuts were generally slightly
more flexfble than for the beef cuts. Belly price was very

responsive to quantity changes indicating its rather limited







-71-

use as bacon for which substitutes are presently limited.
In comparison to the beef "income" flexibilites, the pork
*income" flexibilities were less, with the exception of
butts. Compared to pork, beef generally appeared to be a
more prestigous ftem which consumers favored purchasing
when their "income" f{ncreased.

The significant positive beef quantity coefficient
found in the belly demand equation indicated that consumers
might treat bacon as a complementary product to beef cuts.
Complementarity between the wholesale pork prices and
chicken and turkey production was suggested by the posftive
poultry quantity coefficients,

Beginning pork storage levels were inversely related
to the pork cut prices. The expected positive change {n
pork storage coefficients were obtained in all the normalized
pork price equations except for pork lofins where an unexplain=-
ed negative coefficient was noted.

It was assumed that cattle and hog feeders respond to
live price when they are making their marketing decisfons,
The simultaneity and close correlatbon assertions between
the wholesale and live price levels were strengthened by
the close statistical relationship found between live price

and corresponding wholesale prices,
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3ome experimentation was undertaken using different
price alternatives in the supply equations. When the
change in live steer price was included in the cattle
supply equations an insignificant posfitive coefficient
was obtained. When current steer price was fncluded in
the supply equation an unexpected inverse relationship
was found. Producers appeared to look at current price
levels as a sign of continued future trends. When efther
change in hog price or current hog price was included in
runs of the hog supply equations, its coefficient had
opposite signs from the comparable beef price coefficients,
Hog producers appeared to interpret change in price as a
short-run price trend which they expected to contfnue, and
adjusted their marketings accordingly.

In the supply equations, the expected shift in response
from the heavier wefght inventory groups in the quarterly
report month to the lighter weight groups by the second
month following the quarterly report month was not always
found, The estimated coefficients for the weight groups
were probably subject to large standard errors because of
the high correlation among the weight groupings; consequently,
the estimated statistical impact of the varfous inventory weight
groupsmwas not always consistent with expectations.

In each of the change in pork cut storage equatfons,
significant negative relationships between the corresponding

wholesale pork cut price and storage changes were found.
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The level of pork quantity was not a significant explanatory
variable in the storage equations. Beginning storage levels

were inversely related to change in storage.






CHAPTER 1V
FACTORS AFFECTING RELATIVE BEEF AND PORK
WHOLESALE PRICES (Model II)

Inquiry in this chapter shifts from the absolute
wholesale price levels discussed fn Chapter III to relative
comparisons among the nine wholesale cut prices. In
looking at relative price levels some relevant explanatory
varfables used in the normalized wholesale price equatfons
in the preceding chapter were expected to have little
fmpact on the wholesale cut price ratios, since the impact
would balance out. Further, the simultaneity between
beef and pork quantfties and the various price ratios
appeared to be minimal., 8Since simultanefty was assumed to
be minimal, ordinary least squares techniques were used
to fit the cut/cut price ratfo equations., Discussion
of the results is divided into three major cagegories
of (1) beef/beef, (2) pork/pork, and (3) beef/pork
wholesale cut price ratios. To enhance the comparability
of the different results, each beef cut price was used
as a common denominator relative to the other three
beef cut prices, while each pork cut price was used as
a common denominator for the other efght beef and pork

cut prices.

74
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Beef /[Beef Wholesale Cut Price Ratios

a) Relative to rounds
Armchks/Rounds = .977 - .006 Q. =.005 Q, +1.26
(7.36)" € (5.76) " (7.64)
I -.023 Feb -.022 Mar =-.047 Apr
-.081 May -.093 Jun -.,085 Jul
-.081 Aug -.016 Sep -.001 Oct -.003
Nov =.047 Dec RZ = .64°
D.W., = 1,147

BLoins/Rounds = 1.53 +.001 Q. =.010 Qy +.062 1
(.455) “(3.28)  (1.14)

+.013 Feb +.072 Mar +.140 Apr +.159
May +.166 Jun +.163 Jul +.122 Aug
+.155 Sep +.094 Oct +.095 Nov +118 Dec

2

RS = .62

D.w, = .66

1

Figures in parentheses refer to calculated "t-values" for
testing the hypothesis that coefficients = O where the critical
"t-value” at the .05 level of approximately 2.0 with 88 degrees
of freedom,

2
Proportion of varfation explained by the coefficients for the
endogenous varifable,

3

Durbin-watson statistic, for 90 observatfons d, is 1.48 and
dy Is 1.71 for a two-tailed test at a 5% probab*llty level,
See footnote 3, Table 1, p 47 for further explanatfon.
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Ribs/Rounds = 1.20 -.003 Qe -.006 Q *+.122 1 -.061 Feb ~-.019
(1.42) “(2.34) (2.85)

Mar +.044 Apr +.016 May +.001 Jun =,033
Jul =,024 Aug +.004 Sep - .033 Oct +.021 Nov +.141

Dec R = .50

For beef quantity, the coefficient in the Armchks/
Rounds equation was the only one significantly different
from zero. The negative relationship between beef quantity
and the price ratio indicated that as beef quantity fncreased
the arm chuck/round price ratfo decreased. The decrease fin
the price ratio was the result of round price decreasing

proportionally less than arm chuck price.1

This suggested
that the price flexibility with respect to quantity was
greater for arm chucks than rounds., Such relative flexi-
bilities were clearly inconsistent with the calculated
flexibilities fn Chapter I1I, (see Table 2, p 48). The
more flexible posftion of arm chucks relative to rounds

corresponded to prior expectations with rounds being con-

sfdered somewhat more of a luxury meat ftem than chucks

1

To facilitate more consistent interpretation of the effect
of the explanatory varfables on the wholesale price ratfos
the following assumptions are made: 1) an inverse relation=-
ship exists between beef and pork quantity and their whole-
sale cut prices and 2) a direct relationship between income
and wholesale cut prices exists,
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and adapting to a greater varfety of uses., The insigni-
ficant beef quantity coefficients in the BLoins/Rounds

and Ribs/Rounds equatioms indicated that price flexibilities
with respect to quantity for beef Iloins, ribs, and rounds
probably were similar, The differing coefficient signs
suggested that rib price was the most flexible while loin
price was the least of these three cut prices.

All the coefficients for pork quantity were signi-
ficantly different from zero in the beef cuts/rounds price
ratio equations. Although the coefficients of pork quantity
in the simultaneous wholesale price equations were all
insignificant, pork quantity was a relevant variable in
explaining the relative differences between round price
and the other beef prices. As pork production increased
the price of rounds decreased proportionally less than the
other three beef cut prices. Pork roasts are possibly
more substitutable for arm chuck roasts than for round
and rump roasts, Wwhen pork quantity increases and presumably
prices decrease, the incentive may be higher to sub-
stitute for higher-price beef loins and ribs than the more
medium=price rounds in striving to lower one's expen-
ditures for meats.

The "income" coefficients were positively related to
the price ratfos, although the coefficient in the BLoins/
Rounds equation was not statistically sfignificant., Consistent

with the findings in Chapter III, the price flexibilities
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with respect to "income" appeared higher for arm chucks,
loins, and ribs than rounds. One might expect a relative
shift to more expensive cuts as "income" increases but the
relative greater shift to a lower price cut, such as arm
chucks, was unexplained. One possibility Iis that, as
"income" increases, greater emphasis is placed by the
consumer on increasing the quantity of beef purchased
relative to shifting to higher-price beef cuts.

Given the specified variables, the pattern of the
monthly dummy intercept shifters can be observed in the
above equations with January as the base month. Relative
to rounds, arm chucks, a traditbonal roast cut, pro-
bably are not preferred by housewives during the hot
summer months, The relative demand for beef loins was
usually greater during the summer months perhaps due to
"charcoaling" demand. Ribs appeared to be a pronounced
Christmas-New Year holiday menu f{tem,.

b) Relative to arm chucks

Rounds/Armchks = .834 +.013 Q. +.012 Q4 -.280 I

(7.44)  (5.91) (7.90)
+.055 Feb +.051 Mar +.106 Apr +.184 May
+.213 Jun 4,188 Jul +.179 Aug +.036 Sep
+.003 Oct +.009 Nov +,106 Dec
R? = ,66
o.W, = 1,18
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BLoin/Armchks = 1.36 +.020 Q, +.002 Qy -.305 I +.097 Feb
(3.77)  (.328) (2.83)
+.177 Mar +.356 Apr +.506 May + .561 Jun
+.509 Jul +.437 Aug +.277 Sep +.144 Oct

+.153 Nov +.325 Dec

Ribs/Armchks = 1.06 +.010 Q. +.005 Qy =-.127 I -.027 Feb
(2.41) ~ (.999)  (1.53)

+.029 Mar + .182 Apr +.227 May + .835 Jun
+.156 Jul 4,162 Aug +.044 Sep =,045 Oct
+.039 Nov +.332 Dec

D.w., = .77
Beef quantfity was statistically significant in

explaining relative differences between arm chuck price
versus the other beef prices. The coefficients were
directly related to the price ratios suggesting that the
price flexibilities with respect to quantities were less
for rounds, loins, and ribs than for arm chucks, corres-
ponding to the findings fn section a). Only the pork
quantity coefficient in the Rounds/Armchks equation was
significant, This significance was consistent with the

reciprocal relationship in the first equation in sectfon a).
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The inverse relatfionship between "income" and the
price ratios suggested that the proportional influence of
"income" was greater for arm chucks than for the other
three beef cuts., This finding was inconsistent with the
beef "income" flexibilities calculated in Table 2 in
Chapter 11l where loin and rib prices were found to be
more flexible with respect to"income" than arm chuck
price.

The pattern of the monthly intercept shifters were
similar, Relative to the base month of January, arm chuck
price increased less than the other beef cut prices as
the intercept shifted higher to its peak during the summer,
non-roast, months before decreasing towards the base level
during the fall and early winter. Another sharp upturn
was evidenced during December indicating that beef loins,
ribs and rounds are more traditional holiday menu ftems
relative to arm chucks.

c) Relative to beef loins
Rounds/SLoins = .682 - .001 Q_ +.004 Q -.022 I-,010 Feb
(.755) (3.08) (.888)
-.041 Mar - ,073 Apr =.079 May =-.082 Jun
-.082 Jul -,064 Aug -.078 Sep -.048 Oct
-.049 Nov =-.062 Dec
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Armchks/BLoins = .677 -.005 Q¢ =.001 Q, +.074 1 -.023 Feb
(4.28) (.650) " (3.20)

-.044 Mar -.033 Apr - .109 May =.119 Jun
-.115 Jul =,100 Aug =-.065 Sep -.033 Oct

-.036 Nov =-.075 Dec

R® = .65

D.W., = .64

Ribs/8Loins = ,804 -,003 Q. +.001 Q, +.057 I -.054 Feb
(3.27) (1.10) (3.06)

-.056 Mar -.049 Apr -.077 May =-.089 Jun
-.109 Jul -.084 Aug -.081 Sep -.075 Oct -.039

2

Nov 4,030 Dec R = ,78

D.W, = 1,53

None of the three specified explanatory variables
were statistically significant over all three equatfons.
As statedpreviously for its reciprocal, pork quantity
appeared to be the most relevant explanatory variable in
explaining the relative round and beef loin price
fluctuations. 1In explaining the relative differences
between arm chuck/beef loin prices and rib/beef loin
prices, beef quantity and "income"” were more relevant,

The inverse relationship between beef quantity and
the price ratios suggested that the price flexibility with
respect to quantity for beef loins was less than the flexi-
bilities for the other three beef cuts. The insignificant

“"income" coefficient in the Rounds/BLoins equatfon suggested
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that the "income" flexibilities of beef loin and round
prices were similar, with beef loin price being slightly
more flexible., The positive "income" coefficients of
Ribs/BLoins and Armchks/BLoins equations suggested that
rib and arm chuck prices were more flexible than beef
loin price with respect to "income”,

The patterns of the monthly intercept shifters for the
Rounds/BLoins and Armchks/3Loins equations were, as expected,
the opposfte of the previously discussed BLoins/Rounds and
BLoins/Armchks equations in sections a) and b). The
monthly intercept pattern for the Ribs/BLoins equation
emphasized that the relative rib demand was only greater
than loins during the Christmas holiday season.

d) Relative to ribs

Rounds/Ribs = .830 +.003 Q. +.004 Qy =.102 I +.053 Feb
(1.55) (2.39) (3.02)

+,016 Mar -.034 Apr -.,010 May +.001 Jun
+.030 Jul +.020 Aug -.003 Sep +.029 Oct -
-.016 Nov - ,102 Dec

Armchks /Ribs = .335 -.004 Q_ -.002 Q. +.046 1 +.016 Feb
(2.57) ¢ (1.08) " (1.58)

-.009 Mar =-.066 Apr -.080 May -.085 Jun
-.059 Jul -,060 Aug ~.018 Sep +.020 Oct

2

-.014 Nov -, 110 Dec RS = .54

D.W. = 075






-83-

BLoins/Ribs = 1.25 +.005 Q_ -.002 Qy =-.097 I +.087 Feb
(3.12) © (1.07) ~ (2.98)

+.092 Mar +.080 Apr +.129 May +.154 Jun

+.196 Jul +,145 Aug +.139 Sep +.128 Oct

+.064 Nov =,038 Dec R = .77
D.W, = 1.50

These three dependent variables are simply reciprocals
of previously discussed varfables. The equations are
presented to provide a clearer picture of which variables
are relevant in explaining the relative differences in
rib price versus the other beef cut prices. As for beef
loins, no one specified explanatory varfable was statis~-
tically sfgnificant in all three equations. Pork quantity
and "income" appeared to be the most relevant explanatory
varfiable in the Rounds/Ribs equation. Only the beef
quantity coefficient was significant among the three
specified explanatory variables in the Armchks/Ribs equation,
For the BLoins/Ribs equation the coefficients for beef
quantity and "fncome" were significantly different from
zero.

Now that all the various paired relationships among
the beef cuts have been assessed, the consistency of the
suggested relative price flexibilities with respect to
beef quantity and"income" among the preceding sections
a), b), c), and d) can be summarized. Judging from the size

and sfgns of the beef quantity coefficients, the relative
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price flexibilities with respect to quantity were consistent
among the sections. Arm chuck price appeared to be the most
flexible., The flexibilities for round, beef loin, and rib
prices seemed to differ only slightly with rib price being
the most flexible and beef loin price the least of the

grio of prices. The relative price flexibilities with
respect to "income"™ were also consistent among the sections.
Round and beef loins prices appeared to be the least flex{i-
ble to Tincome" changes. The "income" flexibilities for
round and beef loin prices appeared to be similar with

beef loin price generally being slightly more flexible.

The "income" flexibilities for rib and arm chuck prices
seemed to be somewhat more flexible with arm chuck price
being the more flexible of the two.

Pork/Pork Wholesale Cut Price Ratios

1) Relative to hams

Bellies/Hams = 1,18 +.005 Q. -=.022 Qy +.118 1 -.044
(1.86) (7.66) (2.13) (2.32)

BELST/HAMST -.074 Feb =.033 Mar +.075 Apr

-.031 May -.088 Jun -,086 Jul -.147 Aug

-.081 Sep -.142 Oct =,145 Noy =. 143 Dec

R® = .73
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PLoins/Hams = 1,24-,002 Q, -.007 Q, +.155 I -.286
(1.27) (3.13) (3.92) (3.70)

LOINST/HAM3T =.116 Feb =,200 Mar =-,127 Apr
-.095 May =-,040 Jun +.004 Jul -.028 Aug
+.023 Sep -.119 Oct -.281 Nov =-,268 Dec

2

RS = ,82

D.w. 1.28

Picnics/Hams = .834 -,003 Q, -,006 Q, +.123 I - .237
(3.20) (5.48) (6.20) (7.30)
PICNST/HAMST -,074 Feb =-.114 Mar -.059 Apr
-.085 May =-.081 Jun -,086 Jul -.111 Aug
-,058 Sep =-.077 Oct -.128 Nov =,154 Dec

2

R = .80

D.W. = 1.01

Butts/Hams = 1.05 -.006 Q_ -.012 Qy +.257 I -.268
(3.88) (7.38) (8.17) (1.88)

BUTTST/HAMST -,061 Feb =,082 Mar -,040 Apr
-.058 May -.020 Jun =,013 Jul -.035 Aug
+.040 Sep -.026 Oct =,109 Nov =.130 Dec

2

R = ,82

D.#H. = 1037

Statistically sfignificant inverse relatfonships were
found between pork quantity and the price ratios. The

negative coefficients suggested that the price flexibility
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with respect to quantity for hams was less than the
flexibilities for the other four pork prices, The size

of the pork quantity coefficients indicated that belly
price was the most flexible while the flexibilities of
picnic, pork loin, and butt prices appeared to differ

only slightly, Referral again to Table 2 pofnts up in=-
consistencies between these relative flexibilities and the
calculated flexibilities of the simultaneous equations
discussed in Chapter III., In both cases the flexible
position of belly price was consistent.

The relative inflexible position of ham price
probably was a function of the multiple uses of hams,

Hams are used as a rather distinctive, at least fn terms
of color and taste, change of pace {tem to beef cuts, as
a cold cut, and in various casserole dishes, Lfikewise,
as speculated previously, the flexible position of belly
price may be the result of its rather limited use for
bacon only, with bacon becoming less of a standard break-
fast item,

Another consistent significant explanatory varfable
over the four equations was "fncome", The posfitive
coefficient suggested that the price flexibility with respect
to "income" for hams was less than for the other cuts,
suggesting a relative shift to other pork cuts when "incomes"”
increase., The relative "income” flexibility of butts

appeared to be the most flexible of the pork cut prices,
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This relative flexible position of butt price was con-
sistent with the results for the simultaneous equations
(See Table 2, p 48). As previously hypothesized, this
flexible position of butt price may be modiffed somewhat
when the increased demand for bacon, which may be picked
up by butt price, is consfdered,

Only the beef quantity coefficients in the Picnics/
Hams and Butts/Hams equations were significant, indicating
that beef quantity was more relevant in explaining the
relative price differences between hams and the two
lower-price pork cuts. Beef quantity increases may have
caused demand to shift away from these lower-price pork
cuts more than they affected the demand for hams,

The beginning storage ratios were inversely related
to the price ratios., Under the assumption that wholesale
pork prices and their beginning storage levels were
fnversely related,1 as was found in Chapter 1II, a relative
increase in stored quantity caused a relative price
decrease, as one might expect,

The traditional Thanksgiving and Christmas demand for

hams was evidenced by the relatively low intercept levels

1

This assumption shall be carried forward for the rest of
the chapter,



during November and

levels in January co
being somewhat tired
2) Relative to belli

Hams/Bellies =

PLoins/Bellies

Picnics/Bellies

-88=~

December, The relatively high intercept
uld well be a factor of consumers

of ham after this holiday season,
es

.879 -.010 Q_ +.037 Q, =.159 I -.033
(2.53) (7.65) (1.95) (1.36)

HAMST/BELST +.080 Feb +.007 Mar =-,106 Apr
+.055 May +.157 Jun +,.167 Jul +,217 Aug
+,096 Sep +.255 Oct +.304 NOV +,230 Dec

2 e .77

D.W. .71

R

= 1,17 =-.012 Qc +.025 QH +.0081 -,618
(2.21) (4.07) (.081) (2.51)

LOINST/BELST =.021 Feb =.194 Mar =,250
Apr -.058 May +.110 Jun +.163 Jul
+.219 Aug +.203 Sep +.248 Oct -.002 Nov

-.045 Dec R2 = ,53

= ,708 -,013 Q¢ +.015 Q +.117 I -.270
(5.14)  (5.55) (2.32) (1.65)

PICNST/BELST =-.019 Feb =, 114 Mar =-,127
Apr -.052 May +.022 Jun +.022 Jul +.026
Aug +,020 Sep +.082 Oct +.010 Nov =,058

Dec
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Butts/Bellies = ,960 -.016 Q. +.014 Q, +.215 I -,361
(4.53)  (3.47) (3.02) (1.03)
BUTTST/BELST -.007 Feb -.093 Mar =-,136 Apr
-.031 May +.095 Jun +.109 Jul +.129 Aug
+.133 Sep +,147 Oct +,026 Nov -.015 Dec
R = .48

The relative differences between belly price and the
other pork cut prices were consistently related, in terms
of statistical significance, to both beef and pork
quantities, The positive pork quantity coefficients
suggested that belly price was more flexible than the other
foar pork prices, consistent with the results in sectfon 1).
Recall that in the simultaneous equations a significant
posftive beef quantity coefficient was obtained in the
normalfzed wholesale bedily price equation, A possible
explanation forwarded was that bellfes, in the form of
bacon, may be used as a rather consistent complementary
varfety item in conjunction with beef in menu planning., If
in fact this relationship between belly price and beef
quantity does hold, it readily would explain the inverse
relatfonships between beef quantity and the price ratios.

The significant "income" coefficients in the Picnics/
Bellfes and Butts/Bellies equations suggested that the

"income”" flexibilities of picnic and butt prices were
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somewhat greater than the "income" flexibility for belly
price, The inverse relationship between "income" and
ham/belly price ratio suggested that again ham price was
more inflexible with respect to "income" than the other
pork cut prices.

As expected, inverse relationships were found between
the storage ratios and the price ratios over the four
equations. Only the storage ratio coefficient in the
PLoins/Bellies equation was significantly different from
zero,

The patterns of the seasnnal intercept changes were
similar for pork loins, picnics and butts relative to
bellies. The coefficients for the dummy varfables were
below the January base from February to May. From June
to November the intercepts generally were above the
January levels,

3) Relative to Pork loins

Hams/PLoins = .963 4,002 Q. +.006 Q -.124 1 -,019
(1.05) (3.00) (3.46) (2.66)

HAMST/LOINST +.062 Feb +.139 Mar +.075
Apr +.046 May -.009 Jun =-,038 Jul =-.017 Aug
~-.055 Sep +.061 Oct +.256 Nov 225 Dec

2

R = 083

D.W, = 1,19
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Bellies/PLoins = 1.11 4.007 Q_ =.017 Qy +.002 1 -.023
(2.82)  (6.12)  (.043) (3.72)

BELST/LOINST +.013 Feb +.135 Mar +.180 Apr

+.053 May =.040 Jun -=.,077 Jul -,117 Aug

-.101 Sep -.091 Oct +.023 Nov +.033 Dec
2= .61

R
D.vi, = .92

Picnics/PLoins = ,779 =.002 Q. -.002 Q +.034 1 -,096
(1.88) (1.91) (1.61) (7.80)

PICNST/LOINST -.010 Feb =.002 Mar +.017 Apr
-.030 May -.058 Jun -,084 Jul -,091 Aug
-.065 Sep -.009 Oct +.033 Nov +.,0002 Dec

R® =.73

D.W., = 1,27

Butts/PLoins = 1.00 =-.005 Q, ~-.006 Qq +.161 1 -.266
(3.63) (4.21) (6.24) (4.13)

BUTTST/LOINST +.001 Feb +.041 Mar +.043 Apr
+.008 May +.008 Jun =,020 Jul -,017 Aug
+.018 Sep +.049 Oct +.080 Nov +.050 Dec

2

RS = ,58

D.W, = 1,59
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Consistent with sections 1) and 2), the size and
sfgns of the beef quantity coefficients suggested that
ham price was least flexible and belly price most flexible
with respect to pork quantity changes. Pork loin price
appeared to be slightly less flexible than picnic and butt
prices suggesting that pork loins may have more alternative
uses than pficnics and butts. Pork loins are used for high
quality pork chops and roasts as well as being an item
easfly substituted for beef roasts., Picnics are usually
thought of as a lower quality substitute for hams, while
butts usually end up as shoulder roasts or sausages and
varfety luncheon-type meats.

Significant beef quantity coefficients were found
in the Bellies/PLoins and Butts/PLoins equations, The
positive beef quantity coefficient in the Bellies/PLoins
equation was consistent with the earlier found relationship
between beef quantity and belly price,

Similar to the price flexibflities with respect to
quantity, the two suggested relative extreme "income"
flexibilities were similar to those in sections 1) and 2),
The relative "income®™ flexibility rankings between pork
lofn and belly prices were not consistent among sections
1) to 3). It may be that the "income" flexibilfties for
these two pork prices are quite similar,

The coefficients for the storage ratfios were significant

for all four equations indicating that storage ratios were
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a consistent relevant variable in explaining the relative
ratio between pork loin price and the other pork prices.
Pork loins are primarily sold as fresh cuts while the
other pork cuts go through some processing., This could
lead pork loin prices to be somewhat more sensitive to
beginning storage levels because of the ease of moving
pork loins from storage into the wholesale market without
further processing.

The monthly intercepts were generally lower during
the summer and early fall months, Of the pork cuts, loins
are better suited for outdoor barbecuing which may
account for its increased relative demand during the
summer months,

4) Relative to picnics

Hams/Picnics = 1.31 +,010 Q. +.015 Q4 =.339 I -.029
(3.26)  (4.47) (5.00) (5.23)

HAMST/PICNST +.164 Feb +.300 Mar +.115 Apr
+.207 May +.166 Jun +.169 Jul +.235 Aug
+.084 Sep +.162 Oct +,364 Nov +.412 Dec

R® = .76

D.W. = .96

Bellies/Picnics = 1.60 +.015 Q_ -.026 Q4 =.056 I -.010
(3.83) (6.57) (.626) (2.80)

BELST/PICNST +.012 Feb +.172 Mar +.194 Apr



-Q4=

+.094 May -.034 Jun -,032 Jul -,056 Aug
-.051 Sep =.105 Oct -.010 Nov +.065 Dec
R = .70

D.#W. = .79

PLoins/Picnics = 1.49 +.004 Q_ +.006 Q4 -.050 I -.099
(1.00) (1.34) (.532) (4.57)
LOINST/PICNST +.036 Feb +.007 Mar =.040 Apr
+.109 May +.172 Jun +.245 Jul +.272 Aug
+.191 Sep + .020 Oct =-.128 Nov -.,019 Dec

2

RS = ,60

D.w. = .97

Butts/Picnics = 1.51 -,001 Q_ -.010 Q4 +.111 1 -.070
(.257) (3.89) (1.97) (2.83)

BUTTST/PICNST +.004 Feb +.055 Mar +.018

Apr +,036 May +.061 Jun +,073 Jul +.097

Aug + .113 Sep +.056 Oct +.026 Nov +.073 Dec
R = .58
D.W. = 1.21

In explaining the relative differences between picnic
price and the other pork prices, the storage ratio was the
only speciffed varfable that was statistically significant
for all the equatfons, The storage coefficients were

negative, indicating that a relative increase in the storage
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ratio caused a decrease in the price ratios, as expected.

The significant inverse relationships between pork
quantity and the belly/picnic and butt/picnic price ratfos
suggested that belly and butt prices were more flexible
than picnic price with respect to quantity. The positive
coefficients in the other two equatfons suggested that
ham and pork loin prices were less flexible relative to
picnic price. The fact that picnics are sometimes used as
substftutes for hams may give them more potential uses
than bellies or butts. As mentioned previously, bellies
and butts can both be used as bacon sources but are
limited in other uses except for shoulder butt roasts.

Beef quantity was a relevant variable in explaining
the relative differences between picnic price and ham
and belly pricds., This response was expected since a
positive relationship was found between beef quantity and
the ham and belly prices in Chapter IIl. The insignificant
coefficients for the other two beef quantity varfables
suggested that beef quantity changes caused similar
proportional changes among the pork loin, butt, and
picnic prices.

The only "income" coefficient that was significant
fndicated that as "incomes" increased the consumer shifted
1o demanding more picnics relative to hams, This finding
is somewhat puzzling sfnce picnics and hams are fairly close

substitutes for each other., At the same time the negative
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coefficient was consistent with the other sections fin
pointing out the relative inflexible position of ham
price with respect to "income".
5) Relative to butts
Hams/Butts = .943 +.009 Q_ +.020 Q_ =.401 I -,009
(4.27)  (8.28)  (9.10) (1.91)
HAMST/BUTTST +.094 Feb +.129 Mar +.063 Apr
+.097 May +.043 Jun +.044 Jul +.062 Aug
-.058 3ep +.033 Oct +.209 Nov +.219 Dec
rR? = .84
D.W., = 1.35

Bellies/Butts = 1,156 +.014 Q;, -.014 Q4 -.178 1 -.005
(4.65) (4.03) (2.91) (1.41)
BELST/BUTTST +.007 Feb +.083 Mar +.136 Apr
+.035 May -.086 Jun =.089 Jul =,123 Aug
-.116 Sep -.113 Oct -.016 Nov +.009 Dec
R = .50

D.W, = .86

PLoins/Butts = 1.41 4,008 Q¢ +.009 Q -.259 I =,102
(3.81) (3.58) (6.24) (4.56)

LOINST/BUTTST ~-.014 Feb =,084 Mar -,095 Apr
-,046 May =,047 Jun =,005 Jul +.002 Aug
-,052 Sep -.,099 Oct -, 146 Nov =,099 Dec
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Picnics/8utts = ,783 +.0005 Q_ +.005 Qy -.065 I -,034
(.445) (4.13) (2.98) (6.32)
PICNST/BUTTST -.010 Feb -.038 Mar =-.016 Apr
-.024 May -.049 Jun -,056Jul -,070 Aug
-.079 3ep -.041 Oct -.020 Nov =-.047 Dec
R = .70

D.Ww, = 1,64

In attempting to explain the relative differences
between butt price and the other pork prices, significant
coefficients over all four equations were obtained for
both pork quantity and "income", Beef quantity coefficients
were statistically significant in all but the Picnics/Butts
equation, The negative storage ratio coefficients were
significant in the PLoins/Butts and Picnics/Butts equations.,

In summarizing the relative flexibilities with respect
to pork quantity and "fncome", some varfation was found
among. " .:the five sectfons, The relative posfitioning of
the price flexibilities with respect to quantity were
generally consistent, The general relative price rankings
from flexible to less flexible were bellies, butts, picnics,
pork loins, and hams, The only possible exception to this
pattern might be the possible exchange of positions for
picnics and pork loins in section 2). For the "income"
flexibilities the extreme positions were consistent with

butt price being the most flexible and ham price the least.
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Also, picnic price was consistently the second most
flexible with respect to "income". The relative rankings
of the other two pork cut prices were sub ject to variation,
The relative "income" flexibilities of pork loin and belly
prices appeared to be essentially equal.

Beef /Pork Wholesale Cut Price Ratios

The general response of the specified explanatory
variables was similar in explaining the differences be-
tween beef cut prices relative to pork cut prices, A
generalized discussion of the results will be presented
first., Then five sections of the speciffic equations,
with one section for the beef cut prices relative to each
pork cut price, will be presented, Each section will be
followed by a brief discussion of the inconsistencies with
the generalized picture, possible highlights of the dummy
variables patterns, or other pertinent highlights,

As expected, beef and pork quantities were statistically
significant in explaining the relative differences between
beef prices relative to pork prices, The inverse relation-
ships between beef cut prices and beef quantity or pork
cut prices and pork quantity were more pronounced than any
cross relationships between pork prices and beef quantfty
or beef prices and pork quantity. Consequently, negative
coefficients were obtained for beef quantity and, conversely,
positive ones for pork quantity in the beef/pork price ratio

equations,
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Generally the "income" coefficients were positive
suggesting that "income" flexibilities for beef prices were
higher than for pork prices. A consistent exception to
this generalization occurred in the beef cuts/butt price
ratio equations, The negative "income" coefficients
suggested that butt price was more flexible with respect
to "income" than any of the other eight beef and pork
prices, In Chapter 111, the "income" flexibility of butt
price was by far the most flexible of the pork prices but
beef rib price was slightly more flexible with respect to
"income" than butt price. The relative flexible response
to "fncome" for butt price was also consistent with results
in the preceding pork/pork wholesale price ratios section,

In the simultaneous equations an inverse relationship
between beginning pork storage levels and normalized
wholesale pork prices was obtained. The positive storage
coefficients estimated in the beef/pork price ratio equations
were consistent with these earlier findings indicating that,
as storage levels increase, pork prices decrease, causing
the relative price ratios to increase.

The coefficfents of determination (Re's) indicated
that generally better fits were obtained for the beef/pork
price ratio equations than were obtafined for the beef/beef
price ratio and pork/pork price ratio equations, The dis-
tinction between beef and pork cuts is probably much

clearer for a consumer than the distinction among beef cuts
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or pork cuts. Thus, the specified demand and supply
variables in the beef/pork price ratio equations may be
more relevant in explaining the differences between beef
prices relative to pork prices. Although corresponding
demand and supply variables are pertinent in explaining
relative differences among beef cut prices or pork cut
prices, additional unspecified motivational impulse-
consumer reaction factors may play a greater role in
explaining the price differences among these less clearly
distinguished (by the consumer) cuts.

aa) Relative to hams

Rounds /Hams = ,995 -,021 Q, +.017 Q +.289 I +.0005
(8.86) (5.92) (5.34) (6.06)

HAMST =.123 Feb =-.246 Mar =-.119 Apr

-.101 May =-.068 Jun =-.031 Jul -.010 Aug

+.037 Sep -.080 Oct -.312 Nov =,355 Dec
R = .82

Armchks /[Hams = ,983 -.020 Q. +.008 Qy +.297 1 +.0002
(10.01) (3.30) (6.47) (2.75)
HAMST =,083 Feb -.156 Mar =-,309 Apr
-.111 May =.101 Jun =.071 Jul -,065 Aug +.016
Sep -.047 Oct -.189 Nov =-,266 Dec
RS = .77

D.Ww. = .80
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BLofns/Hams = 1,42 -,027 Q. +.017 QH +.432 1 +.0005
(6.14)  (3.17)  (4.28) (3.82)
HAMST =.127 Feb =.227 Mar +.033 Apr
+.110 May +.165 Jun +.213 Jul +.180 Aug
+.258 Sep +.002 Oct -.315 Nov =-.347 Dec
RE = .74

D.¥. = .91

Ribs/Hams = .1.17 =.027 Q, +.013 Qy +.460 I +.0005
(7.50) (3.10) (5.66) (4.26)

HAMST -.205 Feb =-.291 Mar =-,073 Apr
-.080 May =-.062 Jun -.063 Jul -.031
Aug +.049 Sep =-.130 Oct =.320 Nov =-.238 Dec

2

R = ,69

D.w. = .36

The relative seasonal demand for hams was quite pro-

nounced during the traditbonal holfday seasons of Easter,

Thanksgiving, and Christmas, Compared to hams, the inter-

cepts shifted upward during the summer months fn the BLoins/

Hams equation, probably reflecting the popularity of using

the beef loin cut for barbecuing.

bb) Relative to bellies

Rounds/Bellies = 1.05 -.044 Q_ +.054 Q, +.315 1 +.0007
(7.48) (7.28) (2.47) (6.50)

BELST -,103 Feb =-.379 Mar =.527 Apr
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-.390 May =.254 Jun =-,143 Jul +,147 Aug
+.258 Sep +.360 Oct +.108 Nov ~.088 Dec
R® = .84
D.W. = .67

Armchks/Sellies = 1,18 -.040 Q_ +.031 Q, +.388 I +.0004
(8.93) (5.64) (4.04) (4.51)

BELST -.093 Feb =-.268 Mar -.387 Apr

-.315 May =.232 Jun -,161 Jul +.001 Aug

+.134 Sep +,201 Oct +.031 Nov =,153 Dec
R® = .81

BLoins/Bellies = 1,57 -.064 Q_ +.058 Qy +.642 I +,001
(8.67) (6.30) (4.05) (9.15)

BELST -.150 Feb =-.475 Mar =-.623 Apr
-.446 May =-.265 Jun -,092 Jul +.357 Aug
+.671 Sep +.747 Oct +.368 Nov +.092 Dec

2

R = .85

D.w., = .89

Ribs/Bellies = 1.32 -.056 Q_ +.046 Qy +.638 1 +.0009
(9.17)  (6.01) (4.83) (8.48)
BELST ~-.248 Feb -,506 Mar -.596 Apr
-.531 May =.423 Jun -.337 Jul +.068 Aug
+.322 Sep +.393 Oct +.207 Nov +.164 Dec
R® = .85

D'w. = .98
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Given the specified variables, the price for bellies,
relative to the beef cut prices, decreased from February
to July. From August to November the trend reversed
ftself with the relative belly price being greater than
the beef prices, December was the only month for which
a consistent seasonal demand shift was not obtained in
all four equations,
cc) Relative to pork loins

Rournds/PLoins = .752 -.015 Q_ +.028 Qy +.036 1 +.001
(7.48) (10.46) (.767) (3.27)

LOINST +.014 Feb +.005 Mar +.038 Apr

+.,054 May +.026 Jun +.023 Jul +.050 Aug

+.005 Sep +.022 Oct +.034 Nov -.035 Dec
R = .91

D.W, = 1,19

Armchks/PLoins = .853 =-.017 Q. +,016 Q, *+.135 1 .0001
(9.63) (6.95) (3.43) (.314)

LOINST -.018 Feb -.026 Mar -.024 Apr

-.029 May =,051 Jun =,047 Jul -,042 Aug

-.031 Sep =-.021 Oct =-.015 Nov -.088 Dec
R® = .88

D.w, = .78

dLoins/PLoins = 1.12 -.021 Q. +.029 Q, +.131 1 +.002
(5.06) (5.42) (1.42) (2.95)

LOINST +.041 Feb 4,098 Mar +.224 Apr

-
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+.259 May 4.207 Jun +.195 Jul +,.210 Aug
+.198 Sep +.162 Oct +.171 Nov +.093 Dec

Ribs/Ploins = .913 -,021 Q_ +.024 Q +.193 I .001
(5.82) (5.20) (2.40) (2.53)
LOINST -.057 Feb =-.018 Mar +.095 Apr
+.071 May +.015 Jun -,024 Jul +.027 Aug
+.019 Sep -.001 Oct +.072 Nov +.138 Dec
R® = .80

D.W, = ,96

The "income" coefficients in the Rounds/PLoins and
BLoins/PLoins equations were not significantly different
from zero suggesting that the proportional responses to
"fncome” were similar among these three cuts. Similarity
between "income"”" responses for round and beef loin prices
was found previously in the beef/beef price ratio equations,
when "incomes" increase, consumers could look to rounds,
beef loins, and pork loins rather interchangeably as a source
of more steaks or chops, as well as high-quality roasts.

The insignificant storage coefficient in the Armchks/PLoins
equation indicated that beginning pork loin storage levels
were not a relevant explanatory force in distinguishing the

relative difference between arm chuck and pork loin prices.
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Relative to pork loin price the intercept shifters fol lowed
opposite trends fbr the Armchks/PLoins equation versus the
BLoins/PLoins equation. Consumers may shift their demand
from the higher-price beef loins to the lower-price arm
chucks in January with their Christmas bflls coming in.

dd) Relative to picnics

Rounds/Picnics = ,923 -.023 Q. *+.052 Q +.014 I +.003
(4.69) (10.51) (.130) (7.91)

PICNST +.038 Feb +.011 Mar -.011 Apr

+,160 May +,207 Jun +.284 Jul +.381

Aug +.242 Sep +.114 Oct -.043 Nov -,069 Dec
R® = .83
D.W. = .77

Armchks/Picnics = 1,28 -,026 Qc +.026 QH +.216 1 +.002
(7.10)  (6.76) (2.63) (5.44)
PICNST =-.022 Feb -.037 Mar =-.,095 Apr
-,041 May =.,031 Jun +.031 Jul +.096 Aug
+.119 Sep +.058 Oct =,048 Nov =, 140 Dec
R® = .79

D.W., = .67

BLoins/Picnics = 1,37 =-,040 Q. +.052 Q +.423 1 4,007
(5.34) (6.79) (2.55) (10.37)

PICNST +.061 Feb +.139 Mar +.205 Apr
+.486 May +.558 Jun +.666 Jul +.777 Aug
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+.717 Sep +.418 Oct +.155 Nov +.105 Dec
R® = .80
D.W., = .90

Ribs/Picnics = 1.10 -.034 Q_ +.043 Q +.506 I +.005
(6.47) (6.88) (3.77) (10.24)

PICNST -,104 Feb -.051 Mar +.026 Apr

+,142 May +.163 Jun +.191 Jul +.355 Aug -+

+.324 3ep +.117 Oct +.025 Nov +,194 Dec
R® = .81

D.W., = .97

The insignificant "income" coeffigfent in the Rounds/
Picnics equation suggested that the "income" flexibiflities
of round and picnic prices were similar. In conjunction with
the previous section the inference could be drawn that the
proportional "income" responses of round, beef loin, pork
loin, and picnic prices were similar. Similar "income"
flexibilities for pork loin and picnic prices were found
both in the pork/pork price ratio equations and the simul-
taneous equations,

ee) Relative to butts

Rounds/Butts = ,751 -,010 Q. +.047 Q, -,258 1 +,003
(3.35) (11.80) (4.01) (4.34)

BUTTST +.019 Feb -.056 Mar -.021 Apr
+.055 May +.025 Jun 4,066 Jul + .114 Aug
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-.012 Sep -.027 Oct -.076 Nov =-.125 Dec
R = .89

D.W, = 1,25

Armchks /Butts = .910 -.016 Q_ +.028 Qy =-.011 I +.0007
(6.59) (8.77) (.211) (1.21)

BUTTST -.014 Feb =-,064 Mar =-,063 Apr
-.022 May =-.041 Jun -,009 Jul +.004 Aug
-.025 Sep -.036 Oct -.077 Nov =, 155 Dec
R® = .86
D.W., = .94

BLoins/Butts = 1,10 ~.012 Q. +.055 Qq, -.295 1 +.004
(2.21) (7.56) (2.50) (3.54)

BUTTST +.058 Feb +.035 Mar +.191 Apr
+.332 May +.279 YJun +.331 Jul +.350 Aug
+.219 Sep +.100 Oct +.021 Nov =.004 Dec

Ribs/Butts = ,904 -.015 Q. +.045 Qy -.116 1 +.003
(3.27)  (7.39) (1.17) (3.12)

BUTTST =-.069 Feb =-.093 Mar +.051 Apr
+.093 May +.028 Jun +.031 Jul +.095 Aug
-.004 Sep -.086 Oct -.061 Nov +.077 Dec
R? = .79
D.W, = .83
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The "income"” coefficients in the Armchks/Butts and
Ribs/Butts equations were insignificant. The implied
simi lar "income" flexibilities for arm chuck and rib
prices were substantiated by the suggested relative
flexibilities in the beef/beef price ratio equations.
The storage coefficlient in the Armchks/Butts equation
was also insignificant. 1In looking at all five equations
involving arm chuck price relative to the pork cut prices,
the influence of the storage variable in explaining
relative differences between the prices was less than in
the other beef cuts relative to pork cuts equations. Arm
chuck price may be more sensitive to pork storage levels
and their effects on pork prices because consumers may
readily substitute pork for this low-price beef cut when
pork prices decrease..
Summary

Model 11 was concerned with explaining the relative
price ratios among the nine wholesale beef and pork prices.
In the beef wholesale cut price ratio equations, the
suggested relative price flexibilities with respect to
quantity and "fncome" were not consistent with the cal-
culated flexibilities in the simultaneous equations model.
The arm chuck price was the most flexible with respect to
quantity relative to rib, round, and beef loin prices whose
price flexibilities with respect to quantity appeared to be

similar, These beef price flexibilities with respect to
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quantity were closer to prior expectations based on
assumed consumer purchasing behavior. The relative
"income" flexibilities of arm chuck and rib prices were
simi lar and somewhat more flexible than the "income"
flexibilities of beef loin and round prices. Hog quantity,
the other specified explanatory variable included in the
beef price ratio equations was most relevant in explaining
the relative differences between round price and the other
beef cut prices. As pork quantity increased, the pro-
portional round price decrease was less than that of the
other beef cut prices,

The suggested relative price flexibilities in the
pork price ratio equations, likewise, showed some incon-
sistencies with the calculated fiexibilities in Model I,
The relatively flexible responses of belly priée to pork
quantity changes and butt price to "income™ changes were
consfstent with the Model I findings. But, the relative
flexibilities with respect to both quantity and "income"
suggested that ham price was the least flexible which is
clearly inconsistent with calculated price flexibilities
of Model I.

8eef quantity was a relevant variable in explaining
the relative differences between belly price and the other
pork cut prices. This finding was consistent with the
positive relationship found between beef quantity and belly

price in the simultaneocus equations, The beef quantity
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coefficients were also signfficant in the equations
looking at the relative differences between hams and the
two lower-price pork cuts, butts and picnics. Negative
coefficients were estimated for the beginning storage
ratio variables, indicating that a relative increase in
beginning storage levels caused a relative price decrease,
as expected.

Consistency between reciprocal equations was also
analyzed for the beef and pork price ratio equations. In
each case where an explanatory varfable's coefficient was
statistically significant, it was also significant in the
reciprocal equation with the expected sign.

Both beef and pork quantity coefficients were signi-
ficant in the equations relating beef cut prices to pork
cut prices. The "income" coefficients were generally
positive suggesting somewhat higher "income" flexibilfties
for beef relative to pork prices. The exception to this
general statement was the suggested "income" flexibility for
butt price being the highest of the nine beef and pork cut
prices. The calculated "income" flexibilities in Model I
were essentially consistent with these relative findings
except that the calculated rib "income" flexibility was
slightly more than the butt "income" flexibility. The
relationships between the beginning pork cut storage level
and the price ratios were consistent with the Model I findings.

Better fits were obtained for the beef/pork wholesale cut
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price ratio equations relative to the beef/beef and

pork/pork price ratio equations.



CHAPTER V
RELATIONSHIPS BETWEEN WHOLESALE AND LIVE PRICES
LEVELS FOR BEEF AND PORK (Model III)

The preceding chapter dealt with the price ratios
between different beef and pork wholesale cuts, In this
chapter price ratios and differences between wholesale
cuts and live animal prices are studfed., Since it was
unc lear whether the prices of wholesale cuts and live
prices more nearly moved proportionately or maintafined a
fairly constant price difference, both price ratfos and
price differences were estimated as dependent variables
for each wholesale cut. In fact the price behavior of the
various cuts, relative to the live level, may differ with
some maintaining more nearly a percentage differential
and others a constant cents per pound differentfal, de-
pending upon the competitive situation and established
industry pricing procedures.

As previously specified in Chapter II, the dependent
varfables referred to as price differences are simply the
difference between wholesale beef cut prices and live
steer price or between wholesale pork cut prices and
live hog price. The comparable price ratios are simply
the beef or pork wholesale cut prices relative to the steer
or hog price, similar to the price ratios in Chapter IV.
Where possible, consistent resuits andiinterpretations will
be tied together in the first discussion sections for beef

and pork, f.e. rounds and hams,
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wholesale Beef Cut Prices Relative to Live Steer Price
a) Rounds

Rounds/SteerP = 1.31 4,013 Q, +.017 Qy -.332 I -.0006
(6.70)" (5.36)  (3.95) (i184)

WAGE +.033 Feb =.,030 Mar =,029 Apr

+.038 May +.080 Jun +.110 Jul +.084 Aug
-.012 Sep =.039 Oct =.041 Nov =.003 Dec
R2 = 642
D.W. = .92°

Rounds-SteerP = 20.00 =.147 Q. +.115 Q4 +3.33 I +.008
(3.36) (1.66) (1.82) (.106)

WAGE -1.73 Feb =3,25 Mar -3.48 Apr
-2.03 May =1,06 Jun =1,87 Jul =1,19 Aug
-.597 Sep -.499 Oct -1,88 Nov =-2.62 Dec
R? = .58
D.W. = .73

The significant positive beef quantity coefficient
in the ratio equation indicated that steer price was
relatively more responsive to quantity changes than
round price., The negative coefficient for beef quantity

in the price difference equation indicated that the difference

1

Figures in parentheses refer to calculated "t-values" for
testing the hypothesis that the coefficients = O where the
critical "t-value" at the .05 level of approximately 2.0
with 88 degrees of freedom.

2
Proportion of variation explained by the coefficients for the

endogenous varfable,

Durbin-watson statistic. See footnote 3 on page 47 for further
detail.
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between round and steer prices decreased when beef quantity
increased, i.e, round price decreased more than steer price.

Seemingly, a conflict arose between the resuilts of the
two equations. In terms of percentages, steer price respon-
ded more than round price to changes in the beef quantity
level in the price ratio equatfon. In the price difference
equation, round price changed more, in terms of cents per
pound, than steer price in response to beef quantity changes.
Mathematically the responses can be shown to be consistent
with each other. For example, suppose round price is 50
cents per pound and steer price is 25 cents per pound
(nearly equal to thefr mean values). The price ratio is
2.0 and the difference is 25 cents. Now, suppose beef
production fncreases, decreasing round price 6% to 47 cents
and steer price 8% to 23 cents. The new ratio is now
slightly greater than 2, at 2,04, while the difference has
decreased to 24 cents, and thus, fllustrating consistency
between the two responses,

If the prices had been increasing, a similar exampie
would result in round price increasing to 53 cents and steer
price to 27 cents, The new ratio would be 1.96 while the
difference would increase to 26 cents, agafin consistent with
the signs of the estimated coefficients for beef quantity,

Related statistics support the likelihood of these
responses occurring. The mean value of the round/steer peiée

ratio was 1.93 with a standard deviation of .05. The mean
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value of the difference was 23.95 cents with a standard
deviation of 1,16, Consequently, under the assumption of
a normal distribution, approximately two-thirds (43, p 118)

+

of ratio changes were within = ,05 of the mean value and

two-thirds of the changes in the differences were within
¥ approximately one cent, both of which are very simflar
to the changes in the preceding example.

Having shown possible consistency, a more important
consideratfion is whether such a response is reasonable,
Traditionally retail prices have shown a tendency to reagt
slowly relative to changes in the live price. 8o, when
prices are increasing the live to retail price difference
has generally decreased and has increased during periods
of falling prices. This same general notfion characterized
the preconceived hypothesis concerning the changes in the
wholesale to live price difference during price fluctuations.

Given the other variables, the negative coefficient
for the beef quantity variable in the price difference
equation indicated that the wholesale~live price difference
actually reacted oppositely to this general notion, f{je),
the difference decreased when prices decreased and fncreased
with price increases. Looking somewhaf ahead, the directional
response to beef quantity was generally consistent in all
four price difference equations for beef cuts. Since the
results for rounds appeared typical of the beef cuts, and

were contrary to the preconceived hypothesis, support from
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other empirical evidence was sought, A brief look at
the monthly live-wholesale beef price spreads published
by the U.S. Department of Agriculture showed that in
numerous cases when prices were falling the spread did
in fact decrease and increase when the general price
level for beef was rising. Although this brief look was
by no means thorough enough to be conclusive, it did point
out that such responses to beef quantity need not be
atypical.

The round/steer price ratio was significantly influenced
by pork quantity. The positive coefficient indicated that
an increase in pork quantity causes a greater proportional
decrease in steer price than round price, under the assum-
ption of an inverse relationship between pork quantity and
beef prices. On the other hand, the insfgnificant pork
quantity coefficient in the difference equation suggested
that the effect of pork quantity, in absolute terms, was
simi lar for both prices.

In comparing the two equations, the "income" coefficient
was significant in the ratio equation and fnsignificant
in the difference equation. An overall look at the equations
for each beef cut revealed that the signs of the "income"
coefficients were opposite the beef quantity coefficients
signs, Thus, the question of consistency between the ratio
and difference equations again arose. Consistent results

are possible and can be shown following the same type of
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analyses discussed earlfer, Actual differences could
increase when "incomes" increase while the percentage
fncrease of steer price is more than the round price increase,
The wage coefficients were insignificant, indicating
that this proxy for services performed between the live
and wholesale price levels was not relevant in explaining
the difference or ratio between round and steer prices,
Some variations between using ratios versus differences
were evidenced in the two patterns of seasonal demand
shifts, The intercept was highest in July for the price
ratio equation and in January for the price difference
equation, The lowest intercept level occurred in November
for the price ratio equation and in April for the price
difference equation,
b) Arm chucks

Armchks/SteerP = 1,51 =-,002 Qc +.002 QH +.054 1 -,002
(1.46) (.898) (.782) (.671)

WAGE =-,029 Feb =-,071 Mar =-,118 Apr
-, 132 May =,125 Jun =,085 Jul -,098 Aug
-.037 Sep -.031 Oct -,033 Nov -.089 Dec
R? = .58
D.W, = 1,07

Armchks - SteerP = 17,06 -.222 Q. =-.045 Qy +4.96 1 -.035
(4.68) (.594) (2.50) (.436)

WAGE =1.50 Feb =2,57 Mar =3.84 Apr
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4,34 May =-4,34 Jun =3,72 Jul =3.65 Aug
-1.06 Sep -.636 Oct =-1.11 Nov -3,07 Dec

2

RS = ,60

D.Ww., = .93

Of the wholesale beef cuts, arm chuck prices was
closest to the steer price level. This was seen from the
mean ratio value of 1,29 and by the fact that the mean
value of the difference was about one-third that of the
next smallest difference.

The relative response to the specified varfables of
arm chuck and steer prices appeared to be simi lar because
none of the coefficients were significant in the price
ratio equation., The difference between the prices was
significantly explained by both beef quantity and "fncome"
levels. Although the signs of these two varfiables were
consistent between the two equations it was puzzling why
their coefficients were significant in one case and not
the other because of the closeness of the two price levels,
Both relatively and absolutely, the monthly intercept
shifters indicated that the price of arm chucks relative
to steer price was highest in the base month of January.

c) Beef loins

BLoins/Steer P = 1,61 +.019 Q. -.004 Q, -.688 I +.014
(4.51)  (.560) (3.80) (1.90)

WAGE +.134 Feb +.165 Mar +,289 Apr
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+.359 May +.402 Jun +.413 Jul +.333 Aug
+.252 8ep +.157 Oct +.098 Nov +.187 Dec
R® = .68
D.W, = .77

BLoins - SteerP = 37.77 =-.449 Q, -.733 Qy +4,.84 1 +.425
(4.31) (4.43) (1.11) (2.39)

WAGE =1,36 Feb =-.268 Mar +2.52 Apr
+4.01 May +3.61 Jun +1.78 Jul +2.52 Aug
+6.33 Sep +5.18 Oct +1.07 Nov =,073 Dec
R = .75
D.N. = 1,01

The findings and interpretations for the beef quantity
and "income" variables of these equations follow those
presented in section a) for rounds. A significant coefficient
for wages was obtained in the difference equation., This
posftive relationship may be attributed to more trimming of
beef loins over the last few years. The significant negative
pork quantity coefficients showed that the response of the
price difference to a closely substitutable commodity was
consistent with the response to beef quantity. Demand was
higher in the summer months for beef loins relative to the

composite demand for all beef cuts as reflected by steer price.
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d) Ribs

Ribs/SteerP = 1.19 +.007 Q. --002 Q -.464 1 +.015
(1.89) (.353) (3.17) (2.45)

WAGE =-.023 Feb =.004 Mar +.109 Apr

+.064 May +.047 Jun -,008 Jul +.020 Aug

-.041 Sep -.081 Oct -.038 Nov +.227 Dec
R = .57

Ribs-SteerP = 19.48 -.449 Q. -.450 Qy +2.90 I +.408
(5.21) (3.29) (.803) (2.77)

WAGE -3.81 Feb =3.17 Mar =.474 Apr -1.76 May
-2.99 Jun =5.80 Jul =3.50 Aug =-1.27 Sep
-1.46 Oct -1.89 Nov =2.66 Dec

2

RS = .69

D.W. = .92

Rib price relative to the more aggregate steer price
was not significantly explained by beef quantity levels.
For ribs, the coefficient for the wage variable was significant
in both equations, Ribs, like beef loins, have been more
closely trimmed in recent years to meet the consumers'
demand for leaner meat. The response to pork quantity was
similar to that found for beef loins.

The demand for ribs was high during the Christmas
holiday season. This high demand seemed to carry over {into

January and was also evidenced in April in the price ratio

e
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equation corresponding to Easter,

Wholesgle Pork Cuyt Prices Relative to Live Hog Price

a) Hams

Hams/HogP = 1,47 =.,012 Q. +.020 Q, +.0002 HAMST -.474

(4.58) (4.78) (2.13) (4.16)
I +.015 WAGE +.059 Feb 4,049 Mar -,05%1 Apr
(3.43)

-,076 May =,073 Jun =,066 Jul +,045 Aug
-.033 Sep +.081 Oct +.098 Nov+,118 Dec
R = .92
D.W. = .89

Hams=HogP = 30.71 +.017 Q. =.249 Qy =.007 HAMST +.483

(.263) (2.45) (3.21) (.175)
I +.016 WAGE +.009 Feb +1.61 Mar -1.80 Apr
(.156)

-2,03 May =2.84 Jun =4,06 Jul =2,45 Aug
-1.63 Sep +1.84 Oct +6.00 Nov +6.12 Dec
R® = .78
D.W, = ,68

A good fit (R2 = ,92) was obtafned for the price ratio
equation, with the coefficients for all the specified explan-
atory varfables significantly different from zero. In fact,
the equation was the only one of the pork price ratio
equations where a significant response to "income” was

obtained., The negative "income®™ coefficient suggested that
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ham price was less flexible to "income" than the more
aggregate hog price. The relatively inflexible position

of ham price was consistent with the results obtained in

the preceding chapter in the pork/pork price ratio equations.
Also, possible explanations for this position were discussed
in the preceding chapter,

Average wages appeared to be a relevant explanatory
variable for explaining only the relative difference bet-
ween ham and hog prices, with insignificant coefficients
obtafned in the rest of the ratio equations and all the
pork price difference equations., Why wages were found to
be relevant in the ham price ratio equation and not in any
of the other pork equations was unexplained.

The response to pork quantity in the ratio and
difference equations created an interpretation problem
simi lar to the discussion for the beef equations, Again
the related statistics indicated that consistency between
seemingly inconsistent results was very possible. The
average ratio was 2.1 with a standard devfation of .06 while
the average détference was 22 cents with a standard deviation
of 1,6 cents, 8o, consistent with the general case for the
beef cuts, ham price appeared to be less flexible than its
corresponding aggregate live price with respect to quantity,
but the absolute changes were such that the wholesale to live
difference decreased during falling prices. Agafin the U.S.

Department of Agriculture's spread data showed that such a
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relationship between price fluctuations and the wholesale
to live spread was not uncommon,

The inverse relationships betwen pork quantity and
the pork price difference were consistent for all the cuts,
except for an insignificant coefficient fn the picnic
equation, These inverse relationships were reinforced by
the negative coefficients found for beginning storage
quantities for all the pork cuts,

The monthly intercept patterns showed a strong relative
demand for hams during the Thanksgiving=Christmas holiday
season, Ham price was the only pork cut price that was
higher relative to the live hog price during this holiday
season,

b) Bellfes

Bellies/HogP = 2.07 +.015 Q_ -.004 Q@ -.0003 BELST
(4.71)  (.879)  (5.48)

-.014 1 - ,008 WAGE -.010 Feb + .113
(.089) (1.45)

Mar +.231 Apr +.200 May +.140 Jun
+.135 Jul =-,025 Aug -.089 Sep =.232 Oct
-.121 Nov =-,040 Dec

R® = .66

D.W. = .89

Bellies- HogP = 31.84 +.478 Q, -.516 Q, -.012 BELST
(6.72) (4.63) (8.72)

+1,28 1 =-.202 WAGE -.521 Feb +3.16 Mar
(.373) (1.57)
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+6.18 Apr +5.41 May +3.50 Jun +2,24 Jul

-2.56 Aug =3.81 Sep -6.52 Oct =2.94 Nov -,427 Dec
R® = .86
D.W. = .96

The significant positive coefficients for beef quantity
in both equations were, consistent with the positive sign
found between beef quantity and belly price in the simul-
§aneous equations, Bacon may be used by consumers as a
varfety item rather than just having more beef meals when
beef prices decrease, The monthly intercept shifters
showed that the ratios and differences were greatest,
given the other variables, from March to July. This may
well have resulted from the fact that bellies stored prior
to December 1 can not be delivered on the February through
August futures contracts.

c) Pork Loins

PLoins/HogP = 1.85 -.016 Q; +.007 Q, +.002 LOINST -.030
(4.24)  (1.13) (2.82) (.158)

I +.008 WAGE -.012 Feb -.116 Mar -.183 Apr
(1.18)

-.128 May =.008 Jun +,060 Jul +,165 Aug
+.221 Sep +.160 Oct =-,106 Nov =,196 Dec
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PLoins = HogP = 34,37 -.109 Q. =.493 Q =.010 LOINST
(1.93) (5.57) (1.14)

+7.37 1 = ,0015 WAGE =2.56 Feb =411
(2.65) (.015)

Mar =5.21 Apr =3.84 May =2.11 Jun
-1.72 Jul =1,14 Aug +1.60 Sep +.351
Oct -2.75 Nov =3.18 Dec

R® = .86

D.W. = 1,69

The significant negative coefficients for beef
quantity in both equations were also found in the picnics
and butts equations, Thus, for these cuts, beef quantity
changes appeared to have more of an impact on the whole-
sale prices than the live price, This result was antici-
pated because of the positive relationship found in the
belly price equation. On an aggregate basis, such as lfive
hog price which is related to all pork cuts, some of the
negative relationship was off-set by the posftiée relation-
ship between belly price and beef quantity. The demand for
pork lofns was highest during September and October and
lowest from March to Mary relative to the composite demand

for all pork cuts reflected by lfive hog price.
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Picnics/HogP = 1.19 -.010 Q_ +.011 Q, =.001 PICNST

(6.29) (4.39) (7.05)

-.019 I +.004 WAGE =-.015 Feb -.088
(.240) (1.29)

Mar =.059 Apr -.046 May -.010 Jun
-.017 Jul -.,040 Aug -.052 Sep =-.046
Oct -.099 Nov =,143 Dec

R = .82

D.W, = ,98

Picnics - Hog P = 6.84 -,156 Q. +.041 Qy =.023 PICNST

(5.55) (.980) (8.88)

+1.59 I +.041 WAGE ~.679 Feb -1188 Mar
(1.16) (.831)

-1.47 Apr -1,56 May =1.10 Jan =1.40 Jul
-1.84 Aug =-1.30 Sep -,.895 Oct =1.58 Nov
2= .83

D.w, = 1,07

=-2.47 Dec R

The response to hog quantity in the ratio equation was

simi lar to that found for hams, But, contrary to hams, a

corresponding negative coefficient was not found in the

difference equation,

The average levels of picnic and hog

prices were relatively close together as evidenced by the

average ratio of 1.2, Proportional changes from base levels

that are closer together are also closer in absolute terms,
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In this case the greater proportional change of hog
price was enough to offset the picnic price change in
absolute terms,

The strongest level of demand for picnics relative to
the composite hog carcass products occurred in January.
Consumers may have shifted from hams to picnics for a
little variety after the holiday season or they may have
shifted because of the lower price of picnics.

e) Butts

Butts/HogP = 1,85 =,019 Q. -,006 Q, +.001 BUTTST
(7.27) (1.50) (1.66)

+.231 1 +.005 WAGE ~.041 Feb ~,065 Mar
(1.97) (1.20)

-.116 Apr -,158 May =.085 Jun =,071 Jul
-.015 Aug +.086 Sep +.071 Oct -.040 Nov

2

-.901 Dec RS = .56

D.W, = 1,49

Butts-HogP = 27.19 -,258 Q_ -.555 Qy =-.024 BUTTST
(4.79) (6.33) (1.97)

+9.61 1 +.025 WAGE =1.91 Feb =1,80 Mar
(3.93) (.259)

-2.71 Apr =3.61 May =2.34 Jun =-2,87 Jul
-2,34 Aug +.744 Sep +.832 Oct =.193 Nov
-1.08 Dec R® = .79

D.W, = 1,49
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The significant "income” coefficient in the price
difference equation was consistent with the relative
findings in the pork/pork price ratfo equations, The
higher intercept levels in September and October may have
resulted from consumers shifting to more roasts with the
ongset of cooler weather prior to the holiday season fn
November and December,

Summary

In Model III the factors affecting wholesale cuts and
live animal price ratios and differences were analyzed.
Relative to the wholesale beef cut prices, the response of
steer price to beef quantity levels was proportionally
more in the price ratio equations but was less in terms
of cents per pound in the price difference equations, The
signs of the "income" coefficients were opposite the signs
found for the beef quantity coefficients, indicating that
steer price responded proportionally more to changes in the
"ifncome” level than wholesale beef prices but less in terms
of cents per pound in the price difference equations,

The wage varfable, representing the cost of services
performed between the Ilive and wholesale price levels, was
found to be a relevant varfable in explaining the differences
between live steer price and beef loin and rib prices, The
positive relationships found probably attests to closer
trimming of these cuts in recent years to meet consumers'

demand for leaner meat. Pork quantity levels appeared to

be most relevant in explaining the ratio between round and
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steer prices and beef loin and rib price differences
relative to steer price.

In the equations relating wholesale pork cut prices
to live hog price, the significant responses to the hog
quantity variable were similar to the responses between
beef quantity and wholesale beef cut prices. Beef quantity
levels were a relevant explanatory variable in the pork
cut/hog price ratio equations, with a general inverse
relationship being found. Consistent with other findings
in this study, a positive relationship was found between
beef quantity and the belly/hog price ratio. Only the wage
coefficient in the ham/hog price ratio equatfon was found
to be significant. The "income™ variable was also found to
be of limited importance in explaining the differences
between wholesale pork cut prices and live hog price. The
fnverse relationships between pork quantity and the pork
cuts-hog price differences were reinforced by the negative

coefficients for beginning storage quantities.




e W wwewey | TSSO



CHAPTER VI
FORECASTING EQUATIONS

Participants In the meat industry are interested in
both the causes and rationale for the fluctuations fn the
current price levels and what to expect in the future.
Chapters 11I, IV, and V focused on explaining the factors
causing fluctuations in current price levels and relation-
ships among wholesale prices and live price levels,

Chapter VI focuses on the short-run forecastibflity of
monthly beef and pork wholesale cut prices.

Orfiginally, it was planned to compare two types of
forecasting equations--reduced-forms and ordinary least
squares, The reduced-form equations were envisioned as
being derived from the structural coefficients obtained
ifn the simultaneous equations of Model I, Due to an
excess of total number of times the predetermined varfables
appeared in the simultaneous equations, the option for
reduced-form equations could not be computed as part of the
two-stage least-squares program at Michigan State University,
The method of obtaining derfved reduced-form equations
presented by Goldberger (9, pp364-371) was tried. The
resultant reduced-form equations were estimated against
actual values with generally poor results. The fnaccuracy
of the estimates probably resulted from rounding off the
structural coefficients because of the I|imfted capacity

avaflable on the remote access computer terminal used.
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Because of the poor fit of these derived reduced-form
equations, comparfisons with the ordinary least-squares
equations were not justified.

The simultaneous equatfions normalized on wholesale
prices were fitted individually by ordinary least squares
for the other type of forecasting equations. As pointed
out in Chapter II, the estimated coefficients were bfased
and inconsistent because there was more than one endogenous
varfable in each equation, But, more importantly for fore-
casting, ordinary least-squares techniques yield estimates
of the dependent varfable that are efficient and unbfased,
conditional on the particular values for the "{independent”
varfables. (27; 15, pp 232-234) The least-squares technique
has the advantage of being somewhat less costly to use than
two-stage least-squares., Thus, it more readily lends
ftself to possible refinements and to future updating than
the derived reduced form procedure, The refinements can be
made on fndividual least-squares equations,

The discussion in this chapter is, thus, based on the
least-squares forecasting equations., The regression coeffi-
cients and related statistics for the nine least-squares
equations are presented in Table 5. The estimated wholesale
prices were checked against their actual values over the data
period included in the equatfons, March 1963-May 1969, The
equations were used to forecast the wholesale cut prices

from June 1969-December 1969, The forecasts were obtained
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under ideal conditions of using actual data for the explan-
atory varfables, The acouracy of the forecasting equations
482 relevant only {f reasonably accurate estimates of the
explanatory varfables are obtafnable., The earlfer stydy by
Hayenga and Hacklander (12) discussed possible ways of
forecasting most relevant explanatory variables,

The accuracy of the forecast prices, versus actual
prices, can be seen by the actual and percentage errors
presented in Tables 6-14, The mean absolute percentage
error was calculated for each cut and is presented as part
of Table 15,

Other than the magnitude of the error, another criterion
was the actual diagnosis of the direction of change in the
price. An estimate was judged correct if the forecast
direction of change from period "t" to "t + 1" was in the
same direction as the observed change.

The number of correct forecasts may be evaluated by a

binomial probability function.1

The probabflity of obtain-
ing a specific number or more of the correct directional
change by chance alone was used in evaluating the fore-

casting abflity of each of the wholesale price equations,

1
This discussfon follows closely that presented by Myers,
Havlicek, and Henderson (21), The specific distribution

under consideratfon was CZ (1/2)" (1/2)7 = T where 7 was

the number of forecast monthly values for each price, r was
the number of correct forecasts (0=<r =7), and an equal
Probabi ity of occurrence by chance alone of a correct

and incorrect change was assumed,
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The number of correct forecasts and probabilfties of
obtaining as many or more correct forecasts by chance
alone are presented in Table 15 for each of the wholesale
prices.

Brfef paragraphs discussing the forecasts of each
wholesale price follow Iin which the varfous findings
presented in the tables are summarized.

a) Rounds

The fit (R2 = .83) of the round price forecasting
equatfon for the estimation period was fairly good, as
seen in Table 5., The standard error of the estimate was
1.6 cents per pound or 3.3% of the mean value for round
prices. The forecast versus the actual round prices are
presented in Table 6. The forecast prices were quite
close to the observed prices, being off 2.2% on the average
as seen in Table 15. The mean absolute percentage error
for forecast round prices was ithe smallest of the beef
and pork forecast prices., By the other criterfon of
accuracy, the forecast prices also performed fairly well
with the directional change being correct five out of the
seven mobths, The probability of forecasting the correct
change ffve or more times out of seven by chance alone is
only .227 (Table 15).

b) Arm chucks

8imi lar to rounds, a R® of .83 was obtained for the

arm chuck forecasting equation., The standard error of the
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ROR JU

FORECAST AND ACTUAL ROUND PRICES, ACTUAL AND
- DECEMBER

ercentage

Month ?oﬁﬁi:%t Actugj w§5%§?¥ _Effor
June 56.605 59.137 -2.532 -4.3
July 56.035 59.130 -3.095 =5.2
-Aug 57.312 58.275 -.963 -1.7

Sep 56,926 57.287 -.361 -.6
Oct 56.356 57.030 -.674 41,2
Nov 56.770 56.891 -. 121 -.2

Dec 55.192 56.327 =1,135 -2.0
TABLE 7. FORECAST AND ACTUAL ARM CHUCK PRICES, ACTUAL AND

PERCENTAGE ERRORS, JUNE - DECEMBER, 1969
e Percentage

s GoEE b e el
June 38.694 43.712 -5.018 -11.5
July 39.590 42,425 -2.835 -6.7
Aug 39.624 40.663 -1.039 -2.6
Sep 39.700 41,369 -1,669 -4,0
Oct 38.910 40,480 -1.570 =3.9
Nov 38.719 39.184 -.465 -1.2
Dec 37.215 38.290 -1.075 -2.8
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estimate was 1.5 cents which as a per cent of the mean
value was 4,7, The deviations presented in Table 7
showed a greater degree of error than was found for the
round price forecasts, Generally the errors were some-
what more than the standard error of the estimate over
the data period included in the equation. Reference to
Table 15 shows that the accuracy of directfonal price
changes was poor for arm chucks, The probability that
by chance alone more accurate forecasts of direction of
change could have been obtained was .5.
c) Beef loins

Over the data perfod included in the beef cut
equations the best fit (R° = ,89) was obtained for the
loin equation., The standard error of the estimate was
2.4 cents per pound and 3.3% of the mean value. Less than
half of the sharp 7 cents per pound fncrease in beef loin
price from May to June was picked up by the May to June
forecast loin price change. After June to the end of the
year, actual beef l|oin price decreased quite sharply. The
forecast loin price also generally followed a decreasing
pattern but at a slower rate which resulted in rather large
positive errors., The tendency of the forecast prices to
move in the same direction as the actual prices was rein-
forced in Table 15 where the correct directional change was

found 6 out of 7 times.
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d) Ribs

The rib price forecasting equation and forecasts
were very similar to the beef loin results, The fit of
the rib forecasting equation was nearly the same as for
loins with a standard error of the estimate as a per cent
of the mean value of 4.,1%. The same general sharp increase
in price from May to June occurred for ribs before the
price level decreased. The forecast rib prices picked up
less than half of the increase but they did not decrease
to as low a level as the actual prices resulting in
positive errors. Contrary to beef lofin prices both the
actual and forecast rib prices increased in November and
December, The direction of change of the forecast prices
corresponded to the observed change for all seven months,

e) Hams

Table 5 shows that the fits of the pork forecasting
equations were usually better than the fits obtained for
the beef forecasting equations, in terms of R2. But, on
a more standardized comparison, taking into account the
average price levels, the standard errors of the estimate
as a per cent of the mean price were usually higher for
pork than beef,.

The standard error of the estimate for hams was 2,2
cents per pound or 5,0% of the mean ham price. Starting
with a sharp increase in actual ham price from May to June,

the actual ham prices increased fairly rapidly over the
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TABLE 8., FORECAST AND ACTUAL BEEF LOIN PRICES, ACTUAL AND
PERCENTAGE ERRORS, JUNE - DECEMBER, 1969

Month ?BFecaatPr'ggActual Error Peg;:g:age
g/ib. ¢/1b. Z/1b,
Jun 93.760 99.312 -5.552 -5.6
Jul 92,787 86.395 6.392 7.4
Aug 88.202 81.250 6.952 8.6
Sep 84.861 81.057 3.804 4.7
Oct 80.270 77.000 3.270 4,2
Nov 80.564 75.200 5.364 7.1
Dec 79.460 74.630 4,830 6/5

TABLE 9. FORECAST AND ACTUAL RIB PRICES, ACTUAL AND
PERCENTAGE ERRORS, JUNE - DECEMBER, 1969

Month ForecasiziggXétuaT Error Percentage

Error
¢/1b, g/, ¢/1b.

Jun 70. 441 75.412 -4,971 -6.6

Jul 67.832 67.658 174 ]

Aug 66.209 61.525 4,684 7.6

Sep 61.758 57.428 4,330 7.5

Oct 58.089 55.940 2.149 3.8

Nov 62.739 58.725 4,014 6.8

Dec 66.553 63,300 3.253 5.1
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entire seven month perfod, except for September. The forecast
ham prices did not pick up the sharp increase from May to
June, when in fact they decreased. After June, the fore-
cast prices responded quite well to the generally rising
ham price trend but at a lower level resulting fn the
underestimation for the forecast period seen in Table 10.
The fact that the forecast ham prices did in fact respond
to the actual price pattern, after June, was emphasized
fn Table 15, where it was found that the direction of
change was correct for six out of the seven months,

f) Bellies

The fits for the belly, pork loin, and picnic equations
were good with R2's of .93 to .96. The standard error of
the estimates for these pork prices were all less than two
cents per pound,

Like forecast ham prices, the forecast belly prices
were below the actual prices during the forecast period.
The mean absolute percentage error for forecast belly
prices was the smallest of the pork cut prices at 4,5%,
Chances were 50:50 that by chance alone four or more correct
forecasts of the direction of price change could have been
obtained.

g) Pork loins

Of the pork forecasting equations, the pork loin fore-
casting equation had the smallest standard error of the

estimate on a percentage basis of 4.1 (Table 5). Again, the




-140-

TABLE 10. FORECAST AND ACTUAL HAM PRICES, ACTUAL AND
PERCENTAGE ERRORS, JUNE - DECEMBER, 1969
Month Price Percentage
Forecast Actual Error Error
¢/1b. ¢/1b. Z/1b, z/1b,
Jun 43,385 46.325 -2.940 -6.3
yul 45,852 46,863 -1.011 -2.2
Aug 470253 490300 ‘2.047 -402
Sep 46,704 48,863 -2.159 4.4
Nov 52.948 55.994 ~-3.046 -5.4
TABLE 11, FORECAST AND ACTUAL BELLY PRICES, ACTUAL AND
PERCENTAGE ERRORS, JUNE - DECEMBER, 1969
Month Price Percentage
Forecast Actual Efror _Error
g/ b, Z/1b, gZ/ib, Z/1b,
Jul 34,872 36.540 -1,668 4,6
Aug 36.866 40,737 -3.871 -9.5
Sep 38.792 40,013 -1.221 -3.1
Oct 37.258 37.310 - ,052 - .1
Nov 36.606 40,488 -3.882 -9.6
Dec 41,114 42,635 -1.521 -3.6
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forecast prices were less than actual prices for the
seven forecast months, The forecast prices did do a good
Job, 6 out of 7 times, of correctly identifying the direc-
tion of price change, The probabflity by chance alone of
correctly forecasting the directfonal change 6 or more times
is only .062 (Table 15).

h) Picnics

Actual picnic prices rose five cents per pound from
May to July. Over the same period the forecast pficnic
prices rose by less than one cent per pound resulting in
the forecast picnic price for July being 15.6% low, as seen
fn Table 13. The largest mean absolute percentage error,
8.1%, of the forecast cut prices resulted for picnics
(Table 15). The directional price change was correctly
forecast four out of the seven times.

i) Butts

The standard error of the estimate as a per cent of
the hean price for the butt forecasting equatfion was the
largest of the nine forecasting equations, The mean
absolute percentage error of the forecast butt prices was
also large, befing nearly as large as the percentage error
for picnics. Like picnics, the directional price change
was correctly fdentified only four out of seven times. The
forecast prices for both picnics and butts for November
and December were the only monthly pork prices that over-

egstimated the actual prices.
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TABLE 12, EOSEEQSTGANDRQ%;gALJSSRK-LOégESSéCE?;923TUAL AND
Month Forec Z:t:.icg Actual grror Peg:ue.g:age
“Fite. —— ¢/, 77T R

Jun 52.872 54.375 -1.503 -2.8

Jul 55.374 56.777 -1.403 -2.5

Aug 54.357 56.025 -1.668 =3.0

Sep 52.634 56.531 -3.897 -6.9

Oct 51.449 55.780 -4,331 -7.8

Nov 51.310 55.325 -4.015 -7.3

Dec 53.565 55.677 -2.112 -3.8
Tt 1 ERCENTAGE ERRORS. JUNE = DECENGER, 1969
Month f-’orecgg:lge Actual rror Pegsg:age

g/1b. b b.

Jun 30.102 34,075 =3.973 -11.7

Jul 30.336 35.928 =5.592 -15.6

Aug 29,485 33.712 =4, 227 -12.5

Sep 29.901 32.813 -2.912 -8.9

Oct 30.343 32,225 -1.882 -5.8

Nov 31.413 30.760 .653 2.1

Dec 32.074 32.027 .047 .1
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TABLE 14, FORECAST AND ACTUAL BUTT PRICES, ACTUAL AND
PERCENTAGE ERROR, JUNE - DECEMBER, 1969
Month Price Percentage
Forecast Actua | Error Error
A "'ﬁ'ib. z/1b,
Jun 44,152 47.087 -2.935 -6.2
Jul 47,253 49.630 -2.377 -4.8
Aug 45,994 50.050 -4,056 -8.1
Sep 43,758 51.960 -8.202 -15.8
Nov 42,792 42,583 .209 .5
Dec 44,785 42,830 1.955 4,6
TABLE 15. Number of correct forecasts of direction of change
for the wholesale price estimates, the probabflfty
of getting as many or more correct forecasts by
change alone, and the mean absolute percentage errors,
June 1969 - December 1969,
Probabi ity of
Dependent Number of getting as many Mean absolute
Varfable correct 1 or more correct percentage error
forecasts forecasts by
chance alone
Rounds 5 . 227 2.2
Arm chucks 4 . 500 4.7
Beef lofns 6 .062 6.3
Ribs 7 .008 5.4
Hams 6 .062 5.1
Bellies 4 .500 4.5
Pork loins 6 .062 4.9
Picnics 4 . 500 8.1
Butts 4 .500 8.0

1Seven values were forecast for each wholesale price and a correct
forecast occurred when both the forecast and the actual price

changes from month t to month t +1 were in the same direction.
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Symmary

The seven month trial perfod provides a very tentative
evaluation of the forecasting usefulness of these equations.
The usefulness may have been further obscured by the fact
that somewhat atypical sharp price fluctuations occurred
during 1969 for both beef and pork wholesale prices. The
sharp price fluctuations may have resulted in larger fore-
casting errors than one might expect under more typical
conditions of less drastic price changes.

The mean absolute percentage error ranged from a low:
of 2.2% for round prices to highs of 8.1% and 8.0% for
picnic and butt prices. The direction of price change was
forecast correctly all seven months for rib prices and only
missed one month for beef loin, ham and pork loin prices.
The forecast prices for arm chucks, bellies, picnics and
butts fdentified the directional price change correctly

only four out of the seven months,




CHAPTER VII
CONCLUSIONS

The general findings of this study were summar{ized
after each chapter reporting the estimatfon results of
Models I-IIl1 and the forecasting equations. Direct com-
parative conclusions are not possible because of the lack
of other known studies of monthly wholesale beef and pork
cut behavioral demand and supply relationships.

Differences in the relative price flexibflities,
when the calculated flexibilities from the simultaneous
equations are compared to the relative suggested flexi-
bilities from Model II, suggests further research clarifi-
cation is needed. The calculated price flexibflities with
respect to quantity for three of the wholesale beef cuts
were less than the price flexibility with respect to quan-
tity for Choice grade steers (-1.1) calculated In an earlier
study which used essentially the same explanitory variables
over a somewhat shorter time perlod.(11).1 Simi lar findings
for wholesale pork price flexibilities relative to the
price flexibility with respect to quantity for live hogs
were obtained, with only the price flexibility for bellies
being substantially greater., To further test the reasonable-

ness of the wholesale price flexibilities, price flexi-

1

Langemefer and Thompson provide a good summary of retafl
and farm price flexibiflities using annual data (16).

-145-
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bilities for retail cuts, using the same time period,
should be analyzed. Whether the calculated wholesale cut
price flexibilities are somewhat more flexible than compar-
able retafl cut price flexibilities, assuming less than a
constant percentage mark-up between wholesale and retail,
could then be seen,

Myers, Havlicek, and Henderson did calculate price
flexibflities with respect to quantity at mean values for
monthly farm and retail prices for pork and beef (21), But,
the farm flexibilities calculated in their study were
substantially more flexible than the farm flexibilities
calculated in the study by Hayenga and Hacklander (11).

Some of the differences probably resulted from the fact

that one study used deflated prices and per capita fncome,
and per capita consumption variables while the other study
used current prices and per capita income, and commercial
production per workday variables. Also, the studies covered
different time perfods., Because of the differences in farm
flexibilities no comparative conclusions about the wholesale
price flexibflities in this study relative to Myers', etc.
farm and retail price flexifbflfties were made.

A clearer insight into what changes occurred at the
wholesale level, given a behavioral change, was gained by
analyZzing cut prices instead of a more aggregate composite
beef or pork price. The differences in the price flexibflities

among the cuts and the estimated positive relationship
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between belly price and beef quantity levels are cases
fn point, These findings suggested possfble different
groupings of wholesale cuts when analyzing the resultant
effect of behavioral changes. In some cases, such as
analyzing the responses among cuts to income changes,
these groupings would fnclude both beef and pork cuts
fnstead of dividing along the traditional beef versus
pork boundaries,

The inverse relationships between the price spread
and own quantity level for wholesale beef and pork cuts
suggested that wholesale prices were more responsive to
quantity changes than live prices. This is contrary to
the general price behavior between retai! and live price
changes., Retafil price changes usually lag somewhat behind
live price changes and the magnftude of the retaf!l price
change is usually less than the live price change.

Further research areas were indicated by this study,.
Different forecasting equations should be experimented
with, This may simply be a re-estimatien of the forecasting
equations using a different time perfiod. Also the present
forecasting equations should be tested over a more typical,
less sharply fluctuating, price perfod.

Integrating this research into a further, more inclusive,
behavioral study should provide even greater fnsfghts fnto
the factors affecting wholesale price behavior and some of

the tentative findings in this study. More wholesale cuts,
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division of cattle into fed and non-fed groups, different
grades and classes of cattle and hogs, and the retafl
demand level are possible areas that could be included

fn further research.
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