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ABSTRACT

The egg industry of thé.Uniféd-States has experienced
'fluctuating egé prices over the past years. - Fluctuation in production
followed by price variationsvana revenuevchangés'has creatéd a proﬁiem
of "boom or bust" in the industry.

The objective pf this thesis is to quantify the relationships
in the poultry egg industry with special emphasis on forecaéting prices
of eggs in Los Angeles. If successful, the forecast model would
provide producers with a tool to plan production so as to maximize net
refurn or minimize losses.

Method of analyéis was stepwise mﬁltiple regression using
ordinary least squares analysis. Secondary data were used and each of .~
‘the'models was lagged three-quarters and based on 25 observations,
from the first quarter of 1964 to the first quarter of 1970.

A single equation model was developed which was. a better
predictor of price than the more'complei multi-equation models
analyzed. The correlation coefficient (x) betweeh actual.aﬁd predicted
prices for the single equation model was approximately .89 or in terms
of the coefficient of determination (RZ), approximately .79. Regional
as well as national variables were evaluated to determine if any local
factors affected Los Angeles -prices.

A refitting of the selected forecast model periodically by
updating the sample period is §f cbnsiderable importance because

ix



predicting too far beyond the sample time period may'significantly
~affect the structural coefficients and vield unreliable and poor

forecasts.



CHAPTER I
INTRODUCT ION

| The egg industry of the United States has been characterized by
fluctuating egg prices. High egg prices make production appear
,Vprofitable, therefore encouraging producers to increase flock size.
Largef flocks result in more eggs and finally lower prices. Thé.price
situéﬁion is aggravafed_by efficiencies of large-scale product;on and
new technologies. ~Both result iﬁ the ability té produce more with the
same expenditufe of resources.

_Egg prices are the resuitant of interaction of produ;ers and
Consumefs in the market 'system. In order to .estimate prices? consumer
behavior must be examined.. Total U.S.legg consumption has been
' increasing as a result.of an increase in population. This has provided
an outlét'for increaSéd production.. = However, per capita consumptioh of
shell ‘and processed eggs steadily declined from 376 in 1954, to 317 in
1963, and has remained at that approximate level (Table 1). Consumers
' may be induced to purchase additional eggs at lower priceé. Sinég thé
demand for eggs is inelastic,l the relative increase in .consumption
will be less than‘the proportionate decrease in price. This implies

that gross revenues are larger when total egg production is low and

1. Martin J. Gerra, The Demand, Supply, and Price Structure
for Eggs, U.S. Department of Agriculture, Technical Bulletin No. 1204,
November, 1959, pp. 81-84.

3
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Table 1. TUnited States Per Capita'CQnsumption-of Shell Eggs, Processed.
Eggs, and Total Eggs, 1963-70

' Year Shell Eggs Processed Eggs- Total Eggs-

1963. | 290 | 27 ' 317
1964 287 37 | 318
1965 285 29 . 314
1966 o 283 30 313
197 - 289 34 | 1323
1968 . 288 | 32 | 320
1969 285 3 o 316
1970 2 | 31 | 313

Source: Poultry and Egg Situation,vEconomic Research Service,
U.S. Department of Agriculture.




émaller_when total egg production is high. Fluctuation in‘produétion
followediby price variations can cause net profits to gyrate.
Year-to-year variations in producer prices for eggs have exceeded
- seasonal variations. For example, the monthly average farm price
',receivéd by produqers in Arizona during November and December 1969, and
~ January 1970, reached the 47 to 50 cent‘per dozén level. ‘fricesjfof
the same monthsrduring 1970-71, ranged from 29 to 32 cents pér_dbzen as-
a result of productioﬁ response to the high prices the prévious year.
This problém or pattern of "boom or bust" is nationwide in scope.
'Producers have formed large regional cooperatives to deal with
production problems. The United Egg Producers (U.E.P.) is an amalga-
matioﬁ of the régional organizations. U.E.P. made recommendatioﬁs to
its members to reduce flock size and prodﬁction in 1970. The progfam
was called "Action" and had the objective of avoiding the low prices
expected following the high prices of 1969-70. The impact of the
program was partially offset by the development of a vaccine to.control
Marek's disease. The vaccine greatly reduced fowl mortality during the
latter period of the growing stage and as well as in the early stages
ofvthe production with the result that egg production exceeded the
levels of the U.E.P. program.

The U.E.P. respbnse to this was to initiate Action Phase II, a
follow-up program. The following recommendations Were made -- first,
to increase fowl slaughter to four million birds per week for 15 weeks‘
starting February 8, 1971; second, to reduce the number of chicks -
“hatched for commercial egg production; third, to have the U.E.P. and

régional members remove 50,000 cases of eggs per week for a five-week



périod starting'February 8, 1971. These eggs were to be~pr§ceséed énd
- held forvsalemat.a later aéte. ,And‘foﬁrth, to increase membership in:
"U.E.P. to a 1evél-whefe}70%rofbthe»fowl population ﬁoula beloﬁg'by
1971.% - '

- The péiﬁt in describing the actions of U.E.P. is té indicate
that the orgénization is manipulating variables in the market.system to
adjust érice.» Success in this program depends upon the actions of all

producers as well as the magnitude of the production adjustments

recommended.

Purpose and Ob jectives

The purpose of this study is‘the quantification 6f
relationships in the poultry industry with special emphasis on
. forecasting prices of eggs in Los Angeles. The forecast model, if
successful, would provide producers with a tool to plan productidn 50
aé to maximize net returns or minimize losses. Ihe ma jor problema‘
associated with this system is that the price forecast model must have
. high predictive power. |

The objectives wére to deveiop a model that was as simple as
possible but yet able télpredict érice with a high degree of accuracy;
Regional and national\variables were used in formulating the models.
Single and multi-equation models were analyzed in deriving a model with
high predictive qualities. Each of the models was evaluated to |

determine how well each predicted actual price changes. Residuals were

2. '"Phase IIL," Action Now, United Egg Producers, 1971, p. 5.
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plotted against time and predicted prices to determine.ifiany trends or -
abnormalities existed.

" Secondary data were used. to forecast the Los Angeles price
deliﬁered-to—retailers as well és to anaiyze’the relationships in the B
poultry industry. Inferences can be drawn with respect to wholesale
and farm ?rices because they follow the same pattern as retail prices
| except at a lower level. All modelé examined were derived from the

stepwise multiple regression technique whereby variables are inserted

into the model in order of their highest partial F value.



' CHAPTER II

CHARACTERISTICS OF THE EGG INDUSTRY
AND PRICE PREDICTION MODELS
The purpose pf this chépter is fourfold. First, an examination
of the Lds Angeles egg market is presented. A comparison of the egg
industry at present, 1971, and two years ago, and the reasons for
changes are then discussed. Third,ba description of the nature and:
structure of price prediction models is examined. And finally, a review

of literature is présented.

.Ios Angeles Ego Market

The Los Angeles egg market includes all of SouthernkCalifornia
and is influénced by Southwestern Egg Producers (SWEP), a producer-
cohtrolled, egg bargaining cooperative. A major function of SWEP is
establishing dealer-paying prices tb producers. SWEP has attempted'to
. remove surplus table eggs from market channels and bring production in
line with available quantities demanded througﬁ a productidn or
marketing base system. Southern California has developed into a surplus
~area and is a long distance from large dgficit areas. Thus, it becomes
critical to keep production aligned with QUantities demaﬁded. SWEP
however, has not been able to control production. Some producers
expanded. The result has been gyrations in produ;tion and prices

received by producers.



Egg prices in the Los Angeles egg market are 5btaiﬁed_by the
Federal-State Market News Service and publishéd daily. Prices reported
for the Los Angeles market are (1) price-to-retailers, f.o0.b.
distributor's plant, loose-in-cases; (2) priée-to-retailers, delivered—'i
in-~cartons; and (3) price-tb-consumeré in large retail stores in
caftons.1 Quotations on the high side of the pribé—to—retailers, f.o.b.
diétributor's plant, loose-in-cases quotation for Gradé A‘eggsrhavé
been‘used éé a base’price by‘Southern_California.egg dealgrs to pay

Hon

_ froducers. However, the trend in California is to carton:eggs
ranch." 1Increasing amounts of eggs are sold to retailers on the basis
of price-to-retailers, delivered-in-cartons rather than price;tOs
re£ailers f.o.b., loose-in-cases. Because of the trend in égg
marketing, prices forecasted in this thesis are Los Angeles price-to-
retailers, delivered-in-cartons.

A Second reason for foreéasting the Los Aﬁgeles price is that
.the Arizona price of eggs is highly correlated with Los Angeles prices,
not, New York prices. Arizona is a deficit area and prices received by

-Arizona ranchers are usually about one and one-half cents higher than

the price received for a dozen eggs by producers in Los Angeles.2

1. Jerome B. Siebert, Review and Analysis of California Egg
Prices, University of California Agricultural Experiment Station,
Giannini Foundation of Agricultural Economics, February, 1969, pp. 12-
13. ' ‘

2. David L. Schlechty, '"Cost-Size Relationships for South
Central Arizona Poultry Ranches," Unpublished Master's Thesis, The
University of Arizona, Department of Agricultural Economics, 1965,
p. 79.
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 86uthefn California fulfills deficits in Arizona. Therefore, Arizona is
more concerned with market conditions in Southern California than with

conditions in New York.

Egeg Industry: Past and Present

" The Los Angeles egg market and the;egg industry as a whole have
béen experiencing overproduction. California in 1970 had a market egg
surpius ofbl.3 billion eggs.3 More eggs aré being produced than are
demanded by consumers resulting in low prices to producers. Asking
pricéslﬁy SWEP for Grade A 1afge had reached as high as $ .54 a dozen
in Jénuary of 1970, compared to November of 1971 when the SWEP asking
price was as lowvaé $ .194a dozen, far below the cost of production.4
The quoted price of § .19 a dozen for Grade A large is aétually on the
high side because egg producers sell not oniy large eggs but medium and
small eggs as well. Therefore, prices received by producers are blend
. prices and are lower than the asking price for Grade A large. |

Basic reasons for such a drastic chaﬂge in the priée are the
general nature of the demand for eggs'aé the retail ievel. The demand
for eggé is highly inelastic. That is, a 10 per cent change in the

retail price is associated with approximately a change of one to four

_ 3. Milo H. Swanson, The California Egg Industry: Its Scope
and Relationship to the National Situation, University of California
Agricultural Extension Service, October, 1971, p. 11

4, Appendix A, p. 77.



perlcent in the opposite direction in the consumption of eggs.
Production had dropped ;lightly from 1968 levels in 1969. Per'cépita
consumption had also dropped, 320 in 1968 to 316 in 1969; however, the
increase in population offset this decrease resuiting in higher prices .
‘to farmers. High prices ehcouraged-farmers‘tb expand production. There
were thfée per cent more layers on farms in January 1, 1970 than a year
earlier ;- one per cent fewer hens but six per cent more pullets of
laying age. In addition, there were five per cent more pullets three
months old or older, not yet laying. At the same time, there was a
decrease in the slaughter of mature héns. Through the first four months
" of 1970 production was up more'than one per cent from a year earlier.

Quantity of eggs produced can change in shqrt time periods.
Entry into the egg indusﬁry is relatively easy. Investment costs are
not as ‘great as in many other agriculturai enterprises. A producer can
be in full operation six to eightimonths after tﬂe initial investment.
Ranchers can adjust production by flock size.. When price is favorable
a producervcan increase the flock size by buying birds, by reducing.
~cull rates, and by force molting. However, when price is not favorable
a rancher can cut Back flock éize, postpone replacemehts, force

molting, and wait until prices are favorable. On the other hand,

5. Martin J. CGerra and Wayne Dexter, Egg Prices and the Factors .
That Influence Them, U.S. Department of Agriculture Marketlng Service,
Marketing Bulletin 5, April, 1960, p. 6.

6. U.S. Department of Agriculture, Economlc Research Service,
Poultry and Egg Situation, April, 1970, p..4.




~in the tree~fruit production it may take eight yéars before one can be
‘in full operation. The felatiVe risk of this type of operation, and
the rélative?high cost of investment, discourage people from entering.
The relative ease of entry and investment presents the egg industry

with wide swings in price and production.

Nature and Structure of Prediction Models

Forecast models in general can be classified into two broad
groups. First, a conditioned forecast implies the derivation of
predicted values on the basis ofvsome assumed or expected levels of
predetermined variables. In other words, forecasts are valid only if
the prédetermined variables have attained the assumed or stipuléted
values. Unconditional forecasts are concerned with the predictions of
dependeht variables without any specific assumptions about levels of
the predetermined factors. The method of unéonditional forecast implies
predicting independent variables thét influence the dependent variable
in the hypothesized model; Errors are more 1ike1y’in unconditional -

- forecasting because the error in predicting the independent variables
adds to the overall inaccuracy in'fofecasting the dependent variable.
The present analysis deals with prediction models aime& at making
unconditional forecasts of Los Angeles egg prices three-quarters of one
year into thebfuture.

Prediction models vary considérably in.their structure.‘ These

models can be categorized into two groups: mechanical extrapolation and

10



1
: ahalytical'models.7 The category of mechanical'extrapolatioh is
.comprised of pure trend functions‘ﬁsing time as the only explanatory
- vafiable.-,These "naive'" models extrapolate estimates oflthe'futufe
levels on the basis of its paét values. An examﬁle of a pure trend
ffuﬁction would be the long-run projections-in population. Masters and
Joﬁes‘ short-run model, reférred to later in this chapter, would be an
,exémple of a '"naive" model because it essentially implies that future
Changes in the pfice variable would be the same as past changes or it
would be a constant p?oportion of fhe change in the past. |
The basic advantage of tfend functions and naive models is
thét they involve operations that are simple, fast, and eéonomical;
When the variable behaves in a regular and predictable fashion, these
models may predict equally or even more accurately relative than those
estimated by an analytical model consisting of a host of explanatory
variables. However, pure trend functiqns and naive models appear to be
of limited use in view of two major arguménts, namely, the failure to
explain the structure and the interaction of variables within, and the
inability to predictbimportant changes that become '"erratic" to such
models when relationships are not normal in terms of the past.
'Uﬁlike the pure trend and naive models, the analytical

prediction models aim at incorporating the causal factors that influence

the variable or set of variables to be predicted and some precise

7. S.K. Roy, "Econometric Models for Predicting Shortrun Egg
Prices," Ph.D. Dissertation, Department of Agricultural Economics and
Rural Sociology, Pennsylvania State University, 1969, p. 22.

8. 1Ibid., p. 23.



; i2
mathematical ;elations are esﬁablished between the causal factors and
the:dependent variaﬁle“ There are several formulations,availablé for .
the construction of predictive analytiéal.models. These. involve simple;
single-equation models, multi-equation recursive modelé,ior'éimultaneQQS
equation systems. The apbropfiéteness*of'a particular formulatién‘
depends on the actual nature of the specific_problem and on the limi-
tatiohs of data, time, -and facilities available to- solving the problém.
The present study utilizes simple equatioh models és well as multi--

equation recursive models using the direct least squares method.

Review of Literature

Recent studies analyzing and forecasting egg prices'in'the -
Unifed States include those by Réy, Masters and Jonés; and Siebert.9
.Mhltiple regression-aﬂaly;is was the technique usedf Emphasis was
placed on price fofegasting with some consideration»of fhe structural
rélationships.  Egg pricé predictions were for either ;he week, month,
_ or quarter. Roy forecasted:the New York price, Masters and Jones the
Georgia price, and Siebert the California price.

The criterion fof useable forecasts is that its.time span must

equal or exceed the egg producing firms' reaction time. Reaction time

9. S.K. Roy, "Econometric Models for Predicting -Shortrun Egg
Prices," Ph.D. Dissertation, Department of Agricultural Economics and
Rural Sociology, Pennsylvania.State University, 1969; Gene C. Masters
and Harold B. Jones Jr., Predicting Shortrun Egg Price Changes in
Georgia, University of Georgia College of Agriculture Experiment
‘Stations, Research Bulletin 80, June, 1970; Jerome B. Siebert, Review
and Analysis of California Egg Prices, University of California ’
Agricultural Experiment Station, Giannini Foundation of Agricultural
Economics, February, 1969, :




~is the'léngth of time it takes an egg producer to adjust his p;oduction»;
to an anticipated change in the shell egg price. Thus, the present 
‘study.ié'concerned'with predicting the priceithree—quarters into the

»future which exceeds the firms' reactiqn time.l A revieW’bf the research
proved helpful'in terms of methodology, predictive implicationé, and
selection of variables related to price changes and 1évels.

The most intensive study in recent years, by Roy, formulated

_Weekly, mohthi& and quarterly econométric models for predicfing the
_price of eggs. In each case, equations were derived by thrée differgnt
algorithms: ordinary least squareé estimation, distributed lag, and
autoregression techniques. One of Roy's. objectives was to evaluate
differences in predictions using various types of estimating procedures.
The weekly model was composed éf a single'equationg whereas the monthly
and quérterly models were each composed of four equations. In all of
his models'the wholesale price for large, white, extra-fancy, heavy
_grade éggs in New York City was the dependent variable.

Roy forecasted the New York wholesale price because it was of
crucial importance in determining price levels throughout the U.S. The
New York base price was by far the most widely used quotation. Retail
as well as farm prices were virtually determined on the basié of the
current wholesale price of eggs. Price margins appeared more or less
fixed at specific -locations. Therefore, he assumed that no other price
sefies could represent the actual prices in the egg industry better than

the New York whblesale price.
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Roy's weekly econometric model predicted prices more accurately

‘than his monthly or quarterly models. This result was expected because

v economic variables change slowly. Thus, a particular wvariable usually

doés not change as much in a week as a month or quarter. Therefore, it
vis.less hazafdous to predict for the next week than for the following
montﬁ or quarter. -A.disadvantage inherent however in formulatingra
vweekiy model éccording to Roy is the relative scarcity of-complete
weekly data of relevant variables. Lack of data prohibits the'inclusion
of certain important variables and therefore, may seriously endanger

the predictive accuracy of the model;‘

The weekly model had the wholesale price a function of the price.
of eggs lagged one or more time periods, the number of shell eggs in
cold storage as of Monday morning, the numbér of eggs moving through
commércial channels during the preceding week, and the difference
betwéen the price on last. Friday and the average price during,ﬁhe
remainder of the preceding week. A dummy variable was added to adjust
for the week following Christmas and Easter. Roy had visuélized price
as a function of production, eggs used for hatching, those broken for
commercial uses, storage of‘shell eggs which are the determinants of
the quantity of shell eggs -available to consumers. The advantage of

including these variables is that the impact or effect of each

- individual factor could have been analytically examined. Unfortunately, -

-weekly data on production, hatching, etc., were not available to Roy.
Roy modified the weekly model and based it on the assumption

that commercial movements of eggs, excluding the amount delivered to
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breakers, would be to some extent representative of production and-
other related variables., It was hypéthesized that the current week'é
price was a function of c;mmercial movement of eggs during the same
week and other factors. Sheli eggs are highly perishable,at the farm
and move to the market rapidly. Thus, shell eggs reach the market
irrespective of the prevailing demand conditions. Hence, excess or
deficit quantity of eggs suppliéd relative to the quantity demanded
would influénce the level of price. Price elasticity of demand for
shell eggs ié highly inelastic. Gerra est;@ated.it at minus four
tenths. Therefore, a one”pef cent change in the retail price of eggs
would change egg consumption approximately four - tenths pef cent in the
opposite direction. Lack of data led Roy to hypothesize that commer -

_ cial movement of.eggs during the precediné week would be highly
correlated with thevcommefcial'movement of eggs during the Currént
week. This was verified by regression analysis. The inclusion of the
price of eggs during the preceding week as an explanatory variable
.accountéd for most of ﬁhe variations in the commercial movement of eggs
left unexplained by commercial movement of eggs lagged one time period.
Roy st;ted.that:
The amount of shell eggs in cold storage as of Monday
morning was hypothesized as another relevant variable. Since
production and other supply determining variables are fairly
stable from one week to the next, a large volume of cold

storage holdings would imply a relatively reduced current net
supply of shell eggs in the consumer market. Therefore,
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assuming. all other variables held constant, cold storage
holdings and price would.be expected to be directly related
to each other. 10
Independent Variables.ianoy's weekly model explained 91 to 95
per cent of the price variation depending on the combination of
variables. There were no significant differences beéween the predictive
power of erdinary least squares estimation and the more complicated and
sophisticated models‘wﬁich used distributed iag and autoregression.
This prompted the use of ordinary leasﬁ squares in our analysis. Roy's
monthly and quarterly models further substantiated the use of the
simpler least squares approach to forecasting.
More data were available by mbntﬁs than by weeks. ‘Therefore,
Roy formulated multi-equation models for predicting the monthly and
quarterly price of eggs; Both ﬁodels are similar in their underlying
essumptions and structures. Each modei is'cemposed of four equations
as compared to one equation in the weekly model;- The New York
wholesale price was a function of therproduction of shell eggs, the
number of eggs broken commercielly,'the number of eggs used for
hatching, the number of shell eggs in cold storage, and the price of
eggs lagged one or more time periods. It was hypothesized that
prodﬁction and price were inversely related, an increase in production
raised the quantity offered for sale in the market at a given time and
depressed the price levels. The quantity of eggs used for hatching

would be expected to directly affect the price. An increase in

10. Roy, op. cit., p. 56.

AN
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jhatcﬁing would reduce the supply of shell-éggs for consumption and’hence
- would raise the shell egg pri;e. The quantity of eggs broken commer-

' cially'would be expected to affect price in the same manner.
.The three variables. discussed above ' -- production, hatching,
' andveggs broken commercially -- belonged to fhe curfent time period.
RbyVfofmulated‘equations‘to prédict each_qne of these variables.
?roduction was a function of the number of layers on farms the first
,déy of the month, the number of chicks éiacéd for laying flock. replace-
~ ments, egg production lagged one period, and the-daily éverage number
o£ eggs per 100 layers. The number of eggs used for hatching was a
function of the number of eggs used for hatching in the preceding
-period and month-to-ﬁonth variétion in the number of eggs used for
Ahatching a year ago. The number of eggs ﬁroken commercially was a _
function of the price of eggs during fhe current period, the non-shell
’ eggé in cold storage, and the number of eggs broken commerciall§ during
the preceding period. |
The method of acquiring a price forecast involved solving the
production and hatchiqg equations indépendently, whereas. the pfice and
' eggs broken commercially equations were solved simultaneously. The
. procedure was used with both monthly and quarferly models. Major
Vdifferences between the two models were time span and dummy variable for
seasonal price variations in the quarferly model.
Roy's egg forecasting models were general models in the sense
they explained the relationships of the U.S. egg market in the

aggregate. His selection of variables indicated concern for the whole
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market and;not for any particular region. Rdy's_overall methodoloéyr
appeared té be applicable to the Los'Angeles~egg:marketrexamined in -
this thesis, and therefore, will be followed closely.

ﬂ Siebert, Masters énd Joﬁes, on the éther'hand,_were Concefnéd
with specific areas of the U.S. in forecaéting the pfice of eggs.
Masters and Jones attempted to explain and predictrshort-rﬁﬁ fluctué-
tions in farm egg prices in Georgia.' They formulated the weekly
forecasting models in terms of linear equations based on the stepwise
‘multiple regression techniques. Average prices of large A eggs in the
current Week were dependent on prices of large eggs on Friday of the
previous week, historical average prices for the.current week based on
the preceding six~-year period, weekend inventgry position of packers
and handleré in the ﬁ.S. for the previousAor current week, and average
 daily surplus or shortage conditions of packers and handlers in the
Southeast for the previous or current Week.»

| Comparison of the Variables, pricé in the‘pfeviou$ week, and thg
_2histbrical average price led‘Mastérs and Jones to state thatAunder
short-run competitive conditions prices of eggs can be readily projected
by simple trend’extrapolatiqn.' The use of prices in prior time periods
plus.change factors that refiect trend andAseasonality was one of the
ﬁore:basic models that can be develobed.- Trend extrapdlatioﬁé of this
type take account of ‘seasonal pattefnskandzoccasional holiday deémands
as well ‘as short-run factors. Pricés in previous time periods are an
important indicétor of current prices since&many‘of the same forces

may remain ih effect. They conclude that projecting weekly prices on



the basis of this model should resultfin'a'rélatively high correlatién
in thé.short-run. Howe§ér, this method does not provide anything more
than a mechanical relationshiP between prices, and there is little basis
for expecting that price changes will occur exactly as they have in
past periods; The model misses all important changes due to other
factors not examined.

Masters and Jones used two -other variéblés -- the inventory
position of pa¢kers and handlers in the U.S. and the surplus or
shortage condition of packers and handlers in the U.S. -- because of
.theif contribution to the aggregate coefficient of determination (R2)
in the regression analysis. Changes‘in inventories or in reported
supplies available for sale have considerable influence on short-term
market trends. However, changing levels of inventories will affect
price only in relation to changes in demand. Masters and Jones state
that there may be a large increase in inventories’at‘certain periods,
such as'immediately prior to Easter, but this may not create any
downwardlpressure on price unless tﬁe increase is greater than pormal
or .greater than expected éﬁ the basié of past periods. The surplus or
shortage condition of dealers and paékers can be regarded in much the
same Way; It is a surplus or shortage relative to demand that counts.

- A certain quantity of eggs may be carried in a normal inventory but not
neceséarily considered surplus. . However, net surplus or shortage
~position of packers reflects their willingness to sell or buy at current

'

prices.
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Sieﬁert analyzed»factors which influence»th¢ price of eggs in
Califérnia. He reviewed'the Califpfniahegg market in general and
_diécdssed econoﬁic and institutiona1 fa€tors which affect California
egg prices. Ecoﬁomic»factors hypothesiéed as influenéing‘prices'were
‘the New York pricg and weekly pér capita supﬁlies of’eggs in the West as
indicated by ”Commerciél Egg Mbveﬁent Report" (CEMR); the Quantity of
eggs produced in California per capita, and monthly military shell-egg
purchases for the U.S. |

Analysis of the weekly model showed that the egg production
areas other than California are influenced, fo a great extent, by New
York egg prices which are reflections of trading at the New York
Mercantile Exchange. Hence, New York prices can be described as prices
~ of egg supplies in direct competition witﬁ California supplies. The
reason for this relationship is that the other major surplué egg pro-
duction areas in the U.S. base their prices on tﬁe New York market. -
California prices are“inflpenced by out-of-state markets with surplus
productioﬁ. Thus, egg prices in California are related to New York
egg prices. Another variable in the weekly @odel, per capita supplies
of eggs in the West was uséd because weekiy data for the quantity of
eggs produced in California were not available. The Market News Service
published weekly data for the U.S. and the West which gave an indication
of production during the week. California accounts for about 75 per
cent of the total Western egg production. Therefore, it was assumed
, ﬁhat the CEMR to be greatly indicative of fluctuations in California

" data.
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.Production data for Caiifornia were available for'use dn a
monthly basis; Sieberf in his monthly model predicted thaﬁ the quantity
of eggs produced in California would have some. effect on Célifornia
price besideévthe effect of New York price. Theoreticaily, the gfeater‘
the amount of eggs pfoduced in California as:surplus té its own needs,
thé lowef the price in relation to other U.S. prices. This was verified
in the results. The other variable in the model, military shell-egg
purchases, was assumed to have a positive correlafion with the
Californiarprice. The more shell eggs purchased by military agencies,
the less available to the California egg market and the higher the
price.
Siebert noted that the primary institutional factor affecting
thé price of eggs in California is the Southwestern Egg Producers
' (SWEP). SWEP represents an attempt to modify the effect of the pricing
syétem repreéented by perfect spatial markets thréugh.the segregation
of sales of Southern California production into a high-priced, local
popl and a 1ow-priged, surplus-removal pool. According to Siebert,
this practice must ﬂave tﬁree conditions present for it to work to
increase incomes: (1) the industry must be able to segregate the total
market into-sub-markets§ (2) the industry must have the ability to
prevent éommodities-in a lower-priced‘market.from affecting the higher-~
priced market; and (3) demands in each markét must be such that higher
prices can be charged in one market while lower prices are charged in
. another and total income increased. SWEP wasrable to segregate i;s

total market into sub-markets and receive different prices from each.



Because of a lack of production control however, costs of surplus

22

removal more than offset any advantages gained through their two-pool

price discrimination scheme.



CHAPTER III
ANALYSIS OF THE FOUR-EQUATION MODEL

Development of price forecast models depends on the series of
data available. The series most available for the Southwest is the Los
Angeles market. Since Los Angeles and New York prices are highly corre-
lated, as illustrated by Equation A below, the variables that affect New
York price affect the Los Angeles price in the same way. Therefore,
many of the variables used in Roy's models can be and are used in models
forecasting Los Angeles prices.

Equation A:

Pt = .,521195 + .710343 Nt

R2 = .80

SEE = 0.028480

F(l, 22) = 88.706
where
Nt = New York wholesale price large A, 75% quality, in
common logarithms
Pt = Los Angeles price delivered-to-retailers in cartons,

in common logarithms
The analysis presented in this chapter and the next examines
different models and variables with the objective of deriving price
forecasting models that can be used by producers in Southern California

and Arizona. The predictive abilities of each model will be evaluated

23
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in terms of least squares statistics as well as by plotting forecasted
and reported prices.

The first model analyzed paralleled Roy's quarterly model.
However, the model was placed on a three-quarter lag basis. Roy's

model was as follows:

Pt = a + lel + b2D2 + b3D3 + b4Yt + bSHt + b6(Bt - Bt-l) +
by(S¢ = Splp) T PgPy
Bt =a + le1 + b2D2 + b3D3 + b4 + Ft + bS(Pt - Pt-4) +
PePe-1
Ht = a + le1 + b2D2 + b3D3 + b4(Pt-l - Pt-S) + b6Ht-1 +
b,y g = Hels)
Yt = a + lel + b2D2 + b3D3 + b4Lt + bSRt-l + b6Et-l +
b7Yt--1
where
Pt-i = average price in cents per dozen of eggs during the
(t-1i) quarter;
Yt-i = total U.S. production of eggs in millions during the
(t-i) quarter;
Ht-i = total amount of eggs used for hatching in thousand
cases, in the (t-i) quarter;
Bt-i = total quantity of eggs broken commercially in
thousand cases, during the (t-i) quarter;
St-i = shell eggs in cold storage, in thousand cases, on

the first day of the (t-i) quarter;
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F = non-shell eggs in cold storage, in million pounds,
on the first day of the (t-i) quarter;

R . = chicks placed for laying flock replacements, in
millions, during the (t-i) quarter;

E = eggs per 100 layers during the (t-i) quarter;

L = pumber of layers, in millions, on farm on the first
day of the t quarter;

D = 1 for the first quarter (January through March),
0 otherwise;

D = 1 for second quarter (April through June), 0
otherwise;

D, =1 for third quarter (July through September), O
otherwise;

i =0, 1, 2,3, . ...

Structure
The three-quarter lag model is also composed of four equations

using ordinary least squares estimation. The four functions are

Pt = a + lel + b2D2 + b3D3 + bQYt + bSHt + b6(Bt - Bt-3) +
bPe-3

Bt = a + b191 + sz2 + b3D3 + b4Ft-3 + bS(Pt - Pt-4)

Y; = a + le1 + sz2 + b3D3 + b4Y;_3 + bSE;-3 + b6R;_3 +
brle-3

H,=a+bD +b0D +bD +bi . +b @, -H )

The first of the four equations is the prediction equation for

average quarterly egg prices. The Los Angeles egg prices are
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hypothesized as being a function of the current egg production (Yt); of .
the number of eggs used for hatching (Ht):during the current quarter,
of the number of eggs broken commercially'(Bt) during the current
périod, and of the price of egés during the previous period. The ddmmy

and D, are expected to take into account some seasonal

variables Dl’ D2, 3

variation in price.r It was hyﬁothesizéd that production affects price
;nvérsely. Other factors remaining the same, an increase in productionr
during the current quarter tends to increase the supply of eggs on the
. market and as a result depress the price levelp The‘number of eggs
used for hatching on the other hand is expected to directly affect the
' price. If the quantity of eggs hatched increases duriné the current
periéd, this reduces the supply of shell eggs for consumption and
hence, raises the she11 egg price. The qﬁantity of eggs broken for
processing was hypothesized to affect price directly. Allether
variables remaining constant, a high level of eggs broken for commerciél
uses would reduce the éupply of shell éggs on the market and therefore,
raise the shell.egg price. It was also hypotheéized that the average
price during the current quarter is affected by the quarterly price
lagged three-qﬁarters. Prices .that are at a relatively low level during
the preceding quarter will tend to carry over to the current average
price and maintain siﬁilar trends.

Tﬂe price prediction equation has three exogenous variables,

Y

Ht, t’

and Bt’ belonging to the current time period. 1In order to
predict prices, prediction equations had to be formulated for these

variables.
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The second eqdatidn has the amount of eggs broken commercially-
o ’ . ' ’

aufing the,current‘quarter a\function of the cold storage holdings of

 ' non-éhell eggs lagged three-quarters and the current pricé of shell

eggs.relative to a year ago. If the quantity of non-shell eggs in ‘

' storage is low threquuérters previous, morekeggs aré expected to be
broken during the cufrent quarter. Therefore, variations in the carry-
over of‘non-shell eggs in storage from the previous pefiod may be

';éxpecfed té inversely affect the volume of eggs broken commercially. In
. the price prediction equétion, Pt was expressgd as a function of Bt.

Ih fhe second equatioh Bt is dependept on Pt' Thereforé, Bt and Pt are

‘mutually dependent and their équations are solved simultaneously. The
inclusion of Pt as an explanatory variable is based on the hypothesis

 that fhe current price of shell eggs may éffect the movement of eggs to
the breaking plants in the opposite direction. Hence; if the shell egg
price is relatively high, a decrease in the numbér of.eggs would move’
to egg breakers and therefore, an increase in the number of eggs would

move through the shell egg market. Dummy variables are . also included

- to adjust for seasonal variations.

The third prediction equation that is formulated is total egg
production (Yt). It is hypothesized.that production is a function of

“the -number éf layers on farms the first day of the quarter lagged three-

quarﬁers (Lt_ ), of the number of chicks placed for laying flock

3
replacement lagged three-quarters (Rt~3)’ of the number of eggs per 100
layers three-quarters previous (Et_3), and of the total egg production

;lagged three-quarters (Yt-ﬁ)' Dummy variables are also included to
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. account for seasonal variations in production. It is hypothesized that

: R£_3’Wou1d affect production in the positive direction. Pullets

‘is
t-3

,lagged,three-qﬁarters or nine months, these pullets would be laying forf

generally reach productivity in about five months.. Since R

{approximately»foﬁr months before the model would fake‘them into account.
Therefofe, an increase in the‘number of chipks fo£ reélacement purposes
ﬁhreé-quarters previous would increase production duriné the current
period pfovided the removal of old hens is relatively stable. It is
“also assumed that the'aﬁerage productivity of 1ayérs during the current
quarter is not significantly different from the past.l Therefore,
Et;é'representS'the prevailing trend in the averége.producfivity of
layers. It is. also hypothesized that Yt is influenced By the level of
p;bduetion three~quarters previous. | |

The fourth equation of the quarterly model includes the
quantity of eggs used for hatching (Ht),during the current quarter. It
is-dependent on hatching lagged three-quarters (Ht-S) and hatching in
the same quarter a year ago relative to the preceding quarter
). It was hypothesized that Ht during the cﬁrrent quarter

' -H_
ey ™ Beus
was a function of the level of hatching in.the immediate past, Ht-3'

It was also assumed that hatching during the same quarter a.year ago
relative to that of the preceding quarter would explain any quarter-to-
' quarter variation in the number of eggs used for hatching. The dummy

variables D and D, are also included for explanation of any

17 Doo 3

seasonal variations in the hatching of eggs.

»1. Appendix B, p. 88.
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Results

The results using ordinary least squares estimation indicate
only the variables that have significantly affected their respective
dependent variable. In the following estimates, all variables are in
common logarithmic units unless associated with the prime sign (').
When the prime is used the units are expressed in actual units. The
estimates of the equations were based on 25 observations beginning
with the first quarter of 1964. The numbers in parenthesis below the
regression coefficient are associated t ratios which indicate the
statistical significance of the variable.

Equation I:

1 ! t
Pt = 11.4057 - .095853 D1 - .186766 D2 - .069470 D3 -
(5.23030) (9.03681) (3.54976)
3.76767 Yt + 1.80213 Ht + .146860 (Bt - Bt
(8.19214) (10.9069) (2.53571)

R2 = ,91

-3)

F(6, 18) = 30.27

SEE = 0.023257

Equation II:

1 t
Bt = 3.49890 + .080405 D, + .263833 D, + .11437 D, -

(2.47271) Y (7.79525) ¢ (3.38811)°

461349 (B - P__,)
(3.12313)

R2 = ,80

F(4, 20) = 19.67

SEE = 0.058447
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Equation III:

1§
Y, = 92,859.4 + 1700.34 D + 1.72909 ¥, . - 6.77116 E__, +
(6.27604) (4.64967) (4.21482) ©
1
38.395 R . - 28,627.2 L
(3.94826)573  (2.03186) ©73
R? = .83
Fos 19y = 18:99

SEE = 303.133

Equation IV:

H, = .490428 + .104283 D, + .145466 D, + .844841 H_ . -
(4.23699) *  (6.55412) % (4.74771)
469951 (H__, - H__)
(2.48297) 4 €73
R? = .78
Fiu, 20y = 17-38

SEE = 0.028948

The first equation, Pt’ has all variables significant at one
per cent probability level except Pt-3 which did not attain an
acceptable level of significance and was dropped. An increase in Yt by
one per cent may be expected to lower the quarterly price by 3.77 per
cent. If Ht or Bt is raised by one per cent, price would increase 1.8
or .15 per cent, respectively, provided the other variables are held
constant. Thus, the hypotheses regarding the effect of these variables
on the price are supported by the price equation. The estimated
constant term is the intercept for the fourth quarter. The intercept
for the first, second and third quarters may be derived by algebraic

addition of the individual regression coefficients for D D2, and D

1’ 3’
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respectively, to the constant term of Equation I. The negative signs
of the dummy variables imply a downward shift in the first three-
quarters relative to the fourth quarter. The high significance of
these dummy variables reflects seasonal variation in price which was not
fully explained by the other exogenous variables. As long as these
seasonal trends continue beyond the sample time period will the
inclusion of the dummy variables improve the predicted accuracy of the
model.

An examination of Equation II revealed that all variables were

i

significant at one per cent probability level except Ft-3’ which was
significant at the 20 per cent level. It was therefore excluded from
the equation. All three dummy variables are again significant which
establishes the hypothesis that the other exogenous variables are not
able to fully explain the seasonal variations in Bt' The positive

coefficients of D D2, and D, may imply that Bt is larger during the

1’ 3

first three-quarters than during the fourth quarter. The negative

coefficient on (Pt - P ) implies that a one per cent increase in Pt

t-4

will result in a .46 per cent decrease in Bt holding all other variables

constant. This further substantiates the hypothesis stated earlier.

1 !
9 Yt-3’ Et-3’ and
1

Rt-3 significant to one per cent probability levels while Lt-3 was

significant at the 10 per cent level. The dummy variables D1 and D3

were excluded because of their insignificance. Variable D2 was the

The production-equation, Yt’ had variables D

only dummy variable that could significantly explain any seasonal

variation in production that was not explained by the other exogenous
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Table 2. Actual and Predicted Prices Plus Residuals for Four-Equation
Model, by Quarters

Year Actual Predicted Residual
(Cents/Dozen)
1964
1 45.5 41.7 +3.8
2 38.1 38.7 -0.6
3 41.2 47.7 -6.5
4 40.8 46.2 -5.4
1965
1 39.7 43.8 -4.1
2 38.3 38.8 -0.5
3 44.3 42.3 +2.0
4 50.7 52.0 -1.3
1966
1 53.7 48.1 +5.6
2 47.0 39.4 +7.6
3 51.7 52.1 -0.4
4 53.5 43.3 +10.2
1967
1 47.0 51.2 -4.2
2 36.3 43.4 -7.1
3 35.3 39.5 -4.2
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Year Actual Predicted Residual
1968
1 41.7 45.8 -4.1
2 36.5 32.6 +3.9
3 43.3 39.1 +.2
4 47.7 45.4 +2.3
1969
1 49.7 51.0 -1.3
2 39.3 37.3 +2.0
3 48.7 51.1 -2.4
4 58.7 51.1 +7.6
1970
1 60.3 56.7 +3.6
2 39.5 46.5 -7.0
3 46.8 47.4 -0.6
4 47.9 47.9 0.0
1971
1 43.2 55.2 -12.0
2 36.5 39.6 -3.1
3 36.3 44.9 -8.6
4 45.6
1972
1 59.1
2 42.1
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variables. The positive coefficient of D,

~largeir during the second period as compared to the first, third, or .

implies production.to be

¥

foqrth Perlod. Yt-3 £-3

. ,
and R appear to support the hypotheses regarding
. ' ' .

the effect on the dependent variable Yt by the positive signs on the

. [} -
estimated coefficients of these variables. E and Lt- appear to

t-3 3
contradict our hypotheses with having negative signs on the parameters.

A negative coefficient for Et is possible if the average productivity .

-3
- per layer decreases but production increases becausé of a larger number
of layers in the flock. This could be the result of replacément
pullets enteriné the laying flock. A young‘pullet's laying rate is
generally lower thanrthat of a mature laygrb - When replaéement pullets
are added and old layers are not cuiled; flock size increases and
average productivity per bird decreases. :Total production however

increases because of the larger flock size. Analyzing Lt- implies

3
that an increase in the flock size, holding average productivity

constant, would increase production. However, there is a negative

3’ A possible explanation is that Lt~3 refers to

the number of layers three-quarters or nine months ago. When chicks

coefficient for Lt-

aie plaéed for laying flock replacement, it takes five to six months

for tﬁem to reach the laying stage. if Lt~3 was relatively large, this
would imply, holding all other variables constant, a low price. The low
pricebwouldrdiscourage farmers from increasing their flock size through
pullet replacements unless otherwise committed to buying new birds.

Therefore, flock size would probably stay the same or may even decrease

through heavy culling. . The effect would not be felt until the pullets
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'_ reached laying stage, five to six months later. This would be near the
beginning of the current quarter. Present flock size would determine :

current production. However, the flock size three-quarters ago, Lt 3°

influenced the level of production during the current quarter. In
other words, a large number of layers three-quarters ago signified a
lower number of layers during the current quarter and a lower

production level. Thus, the negative coefficient for Lt-3'

The final equation in the three-quarter lag model, Ht’ has all

of its variables significant to the one per cent probabilities level

except D3 which was then excluded. Variables Dl and D2 are helpful in

explaining any seasonal variations that cannot be explained by Ht-3 and

(Ht-4 - Ht_s). Since D1 and D2 have posi?ive coefficients, it implies

that Ht is larger during the first and second quarters as compared to
the third and fourth quarters. .In addition, it can be said that the
seasonal variation in the number of eggs used for hatching is insig-

nificant between the third and fourth quarter. The variables H d

an
t-3

(Ht—4 - Ht-S) are rather naive in nature but they are quite useful for
predictive purposes and in this_equation have explained a large part of

the variations in Hi.

Evalﬁation of Results

The four-equation model in this: chapter was not tﬁe most
accufgte model analyzéd. The price prediction equation had the highest
coefficient of determination (Rz), .91, lowest standard error of
estimate (SEE), 0.023257, and the highest F ratio, 30.27, of the price‘

equations examined but was not the best predictor of price. Actually,
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' Fﬁe values repfesent a combination of equationsrPt and-Bt'sfppwer'to
predictﬂ The reason for this is that the Pt and Bt equations were
solved simultaneously and the results did not represent alone the
predictive_ability-of the price equétion. A simple correlation betﬁeeh
actual and predicted was calculated from first quartér of 1964 to first
quérfer of 1970. The correiation éogfficient was .82 or:in.terﬁs of
Rz, apprpximafély .68.

A comparison of actual and eétimatea prices Between.the first
quarter of 1964 and third quarter of 1971 revealed that actual prices
cﬁanged direction 15 times while estimated prices changed 18 times. Of
the 18 times, two were for decreases Wﬁen actual price increased and
_ three were increases when actual priceidegreased. VA plot of residuals
against time and estimated price disclosed no trends or abnormalities
in forecasting by thé four-equation model (Figures 2 and 3).

. An examination of actual.versus predic;ed prices outside the
sample period denoted estimated prices decfeasing in accuracy over
time. Thé model was quite accuréte>in predicting third and fourth
'duarter prices of 1970 but not éo in 1971. It may be suggested that a
fégular updating of the sample period would be important because -
passage of time may significantly affect the regressiqn coefficients in
the model. An example would be the development of Marek's vaccine
which has significantly reduced the rate of fowl mortality. -This has.
resulted in overestimating price in 1971. Therefore, forecasts
vextended too faf beyond the sample time period may yield unreliable and

poor predictions. -
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CHAPTER IV
ANALYSIS OF ALTERNATIVE MODELS

The complexity and inadequate predictive power of the
four-equation model in Chapter III directed the analysis to simpler
models with the objective of having better forecasting qualities. Each
of the models presented is similar in terms of the variables or
equations used to the four-equation model. Regional variables are
analyzed with the purpose of examining local factors that affect price

and of improving the predictive qualities in the price forecast models.

Model I

The first model examined was a single equation model composed
of the price equation from Chapter III. All variables in the equation
were lagged three-quarters with the objective of having a simple model
but accurately forecasting price. The same basic assumptions followed
this equation as in the price equation of the four-equation model. The
results from the use of stepwise regression and ordinary least squares
estimation were as follows:

1 ] 4
Pt = 4.60544 + 0.067018 D. + 0.033064 D, + 0.005982 D, -

(1.26358) * (.597667) 2 (.078239) °
1.11344 ¥, , + 1.42613 H__, - 0.562958 B__, - 0.727636 P,
(.514244) (1.64871) (2.17570) (1.93151)
R% = .60

SEE = 0.050311

40
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F(7, 17) = 3.665

The numbers in parenthesis below the regression coefficient are
associated with t ratios which indicate the statistical significance of

the variable.

An examination of the estimated equation shows that B d

an
t-3

Pt-3 were significant at the 10 per cent probability level, that Ht-3

was significant at only the 20 per cent level and that the other varia-
bles were insignificant. The signs associated with the coefficients
correspond correctly to the hypotheses presented in Chapter III except
for P
°F Fe

. The negative coefficient for Pt indicates that a high

-3 -3

price for shell eggs three-quarters ago would encourage increases in
production. The impact of increased production on price would not be
fully realized until the current quarter, lower prices resulting. This
is based on the assumption that it takes approximately two- to three-
quarters before production can become fully adjusted.

A look at the standard partial regression coefficients for

Model I denoted that variable Ht- was most significant in determining

3
price (Table 4) even though it was not the most significant variable in

terms of t value. It was followed by variables Bt- and P Standard

3 t-3°
partial regression coefficients are the partial regression coefficients
when each variable is in standard units. Therefore, a comparison of the
coefficients indicates the relative importance of the independent varia-

bles involved. The largest absolute value of the standardized

regression coefficients denotes the independent variable which is most
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Table 3. Actual and Predicted Prices Plus Residuals for Model I, by
Quarters
Year Actual Predicted Residual
(Cents/Dozen)
1964
1 45.5 44,2 +1.3
2 38.1 38.0 +0.1
3 41.2 50.7 -9.5
4 40.8 46.5 =5.7
1965
1 39.7 41.8 -2.1
2 38.3 39.2 - .9
3 44.3 44.3 0.0
4 50.7 45.7 +5.0
1966
1 53.7 47.8 +5.9
2 47.0 37.8 +9.2
3 51.7 45.2 +6.5
4 53.5 50.8 +2.7
1967
1 47.0 55.8 -8.8
2 36.3 41.0 4.7
3 35.3 36.9 -1.6
4 36.7 41.8 -5.1



Table 3.--Continued
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Year Actual Predicted _ Residual
1968
1 41.7 46.0 -4.3
2 36.5 38.2 -1.7
3 43.3 40.4 +2.9
4 47.7 45.4 +2.3
1969
1 49.7 51.7 -2.0
2 39.3 40.8 -1.5
3 48.7 46.5 +2.2
4 58.7 54.3 .4
1970
1 60.3 58.5 +1.8
2 39.5 42.1 -2.6
3 46.8 41.4 +5.4
4 47.9 45.6 +2.3
1971
1 43.2 41.2 +2.0
‘2 36.5 38.3 -1.8
3 36.3 42.3 -6.0
4 44.0
1972
1 53.3
2 47.5
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Table 4. Standard Partial Regression Coefficients for the Variables of

Model I
Variable Standardized Coefficient

D; .457882
D; .214867
D; .038868

Yt-3 -.319006

Ht-3 1.23981

Bt-3 -1.15098

P -.628843




highly associated with variation of the dependent variable. For

example, Ht-3 was twice as important in determining price as Pt

-3°
Model II

An attempt to increase the predictive power of this equation
was considered by using regional variables in the analysis. Regional
variables are referred to as variables that may affect the price of
eggs in a particular region of the U.S. because of the economic or
institutional characteristics that it may possess. The first regional
variable analyzed was referred to as Ct. California is the number one
egg producer in the U.S. and since it is a surplus producer of eggs,
Ct is referred to as the total estimated surplus production in
California, This was derived by subtracting the total consumption --
U.S. per capita consumption of eggs times the population in
California -- from the total production in California. The variable
was lagged three-quarters in the equation and it was hypothesized that
the larger the surplus condition for eggs in California, the more
depressing effect it would have on price. The other variables in the

equation remained the same as in the previous model.

Model II:
1 1
Pt = -3,18427 - 0.085466 D2 - 0.086664 D3 + .921311 Ht_3 -
(2.57949) (2.84632) (3.35164)
.563925 Bt—3 - .312260 Pt-3 + .740906 Ct_3
(5.17856) (1.52808) (4.97278)
R2 = .79

SEE = 0.035623

46
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F(6, 18) = 11.181

Addition of Ct-3’ total estimated surplus in California,
significantly increased the predictive qualities of the estimated
equation. The variable itself was significant at the one per cent

probability level. However, the sign on the coefficient for C d

e-3 9
not correspond to the hypothesis given. The hypothesis would be true
if the variable was estimated for the current period. However, Ct-3
was lagged three-quarters. This suggests that a large surplus of eggs
three-quarters previous tends to lower prices of eggs during the same
period. The relatively low price may influence the farmer or rancher
not to increase his flock size significantly until prices become more
favorable. The effect of this decision would not be realized until the
replacement flock reached laying stage, several months later.
Therefore, current production may not be significantly different from
the production three-quarters ago, but assuming per capita consumption
to be constant, the current consumption would increase because of the
increase in population during this time. This would imply a decrease
in the surplus number of eggs which would indicate a rise in the price
of eggs during the current quarter. This could explain the positive

relationship between Ct- and Pt' Other variables in the model have

3

correct signs associated with the coefficients and are significant at

the one per cent probability level except for Pt- It was significant

3

at the 20 per cent level. Variables Yt-3 and D1 were excluded from

the equation because of their insignificance.
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Table 5. Actual and Predicted Prices Plus Residuals for Model II, by

Quarters
Year Actual Predicted Residual
(Cents/Dozen)
1964
1 45.5 42.3 +3.2
2 38.1 37.5 +0.6
3 41.2 44,7 -3.5
4 40.8 42.3 -1.5
1965
1 39.7 44.6 4.9
2 38.3 41.7 -3.4
3 44.3 44.7 -0.4
4 50.7 48.5 +2.2
1966
1 53.7 48.3 +5.4
2 47.0 39.8 +7.2
3 51.7 52.4 -0.7
4 53.5 48.3 +5.2
1967
1 47.0 44.8 +2.2
2 36.3 38.6 -2.3
3 35.3 35.8 -0.5



Table 5.--Continued
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Year Actual Predicted Residual
1968
1 41.7 45.6 -3.9
2 36.5 35.8 +0.7
3 43.3 38.8 .5
4 47.7 46.8 +0.9
1969
1 49.7 49.7 0.0
2 39.3 41.7 2.4
3 48.7 48.4 +0.3
4 58.7 58.6 +0.1
1970
1 60.3 59.6 +0.7
2 39.5 45.0 -5.5
3 46.8 42.6 + .2
4 47.9 46.9 +1.0
1971
1 43.2 55.3 -12.1
2 36.5 38.6 -2.1
3 36.3 43.5 -7.2
4 49.4
1972
1 53.9
2 46.4
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An examination of the standard partial regression coefficients
(Table 6) of Model II indicated that Variable'Bt;gzwas;the most

importént.deter@inant of price followed.by variables Ht-3 and Ct—3;>*
_Another regional variable considered to further,improve.the
predictive péwer of the single equatién model'was the substitutionvof
Céiifornia egg.pfoductionv(Kt) for U.S. egg produétioﬁ (Yt)vlagging Kt
three—qﬁarters. California is divided into two egg markets, Northern -
_I;nd Southern California, and lack of available data pfevented the use
of_only.Southern>California production figures in the analysis. Since
the Southern Califorﬁia market is larger of the two markets, it was
-+ assumed that any variations in Southern California production would be
reéresented in the total production figures. California;éroduction
therefore, was assuﬁed to have the same effect on the lLos Angeles price
as'Yt, thatAis? aﬁ ing;ease inlproduction would raise the available
supply and, hence, depress the price level. The £esuits from the

regression illustrated that Kt; does affect price,inverselyAbut was

3 .
. e s . ' 1 ' e e e
quite insignificant in the model.™. It proved to be as insignificant as

variable in the original price equation.

the Yt__3

Other variables analyzed in the price—equaﬁion'mddél and
proved to be iﬁsignificant in determining the Los Angeles‘shell egg
price were (1) total U.S. cold storage holdings of frozen eggé;

(2) total surﬁlus prdduction of eggs in the U.S.; (3) total surplus’

production of shell eggs in the U.S.; and (4) military purchase}bf

1. Appendix A, p. 78.



52

Table 6. Standard Partial Regression Coefficients for the Variables of

Model I1
Variable Standardized Coefficient
, ]
D2 -.555416
1]
D3 -.563199
H .800936
t-3
Bt-3 -1.15295
Pt-3 -.269866
C .764230
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shell eggs in the Los Angeles market. All four of the variables were

lagged three-quarters in the model.

Model III
An attempt to derive a better predictor of price involved
expanding the price-equation model to three equations. The reason for
the expansion of the price-equation model was to improve the predictive
power of the model but still be somewhat simpler than the four-equation
model of Chapter III. The three-equation model is composed of a price
equation, a production equation, and a hatching equation.

The three general equations are

=)
]

+ +
a+bD +bD, +bDy+bY +bH +bB bW .+

t 1 272 373 4 5 6°t-3 7t-3
b8Ut-3
Y; = a + lel + b2D2 + b3D3 + b4Y;_3 + bSE;:__3 + b6R;-3 +
P7le-3 T PgFios
Ht = a + le1 + sz2 + b3D3 + b4Ht-3 + bS(Ht-4 - Ht-S) +
PeFe-3 T P73
where
Wt_l = U.S. cold storage holdings of frozen eggs at the
close of the month, thousands of pounds, (t-i)
quarters, in common logarithms
Ut-i = Total production minus total shell egg consumption

in the U.S. in million, (t-i) quarters, in common
logarithms
The remaining variables are the same as in the four-equation

model in the previous chapter.
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The first function Pt has Yt’ Ht’ and Bt- having the same

3

assumptions as the price prediction equation in the previous chapter.

The dummy variables D D2, and D, are expected to take into account

1’ 3

any seasonal variations in price left unexplained by the exogenous

variables. In regard to the other two variables, W and U it is

t-3 t-3°

hypothesized for W cold storage holdings of frozen eggs, that the

t-3’
more number of eggs put into cold storage frozen, the less number of
eggs available in the shell egg form to the consumer and hence, a
higher shell egg price assuming all other factors constant. With

respect to variable U total U.S. egg production minus total U.S.

t-3’
shell egg consumption, it is assumed that the greater production is
overconsumption, more eggs will exist in surplus and therefore, a lower

shell egg price. The variable Ut- is derived by multiplying per

3
capita consumption of eggs in the U.S. in quarters times population in
the U.S. in quarters and subtracting this figure from the total
production in the U.S. Both variables in the model are lagged three-
quarters.

The second relationship has production of eggs in the current
period a function of the same variables presented in the four-equation
model plus the addition of Los Angeles price lagged three-quarters.

As presented in the analysis of Chapter III, the price of eggs was a
function of egg production during the current period. However, egg
production during the current period was not a function of the shell

egg price in the current period. Therefore, it was assumed that the

production of eggs is a function of the price of eggs during some
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previous time period. It is further hypothesized that if price of
shell eggs is relatively high during the period, it will encourage
farmers and ranchers to increase their flock size and hence, increase
production of eggs in the future.

The third function had the number of eggs used for hatching
(Ht) a function of two additional variables over the hatching equation
of the previous chapter. Besides being a function of Ht—3’

(H ), and the dummy variables, Ht was also described as a

e-4 ~ He-s
function of the Los Angeles price of eggs delivered in cartons to
retailers lagged three-quarters (Pt_3) and of U.S. total production
minus U.S. total shell egg consumption lagged three-quarters (Ut-3)'
It was hypothesized that an inverse relationship exists between Pt_3
and Ht. All other factors held constant, when the price of eggs is
relatively high, a higher percentage of eggs would go to the shell egg
market to benefit from high prices and a lower percentage would be

designated for hatching. With respect to U it was hypothesized

t-3’
that the more surplus eggs in the shell egg market, the more tendency
of eggs being diverted to the hatching market because of the low price
expected on the shell egg market. Hence, a positive relationship would
exist assuming of course, other variables remained the same. )

Each equation is estimated with stepwise multiple regression
and ordinary least squares estimation. The estimations were based on
25 observations beginning with the first quarter of 1964 and ending

with the first quarter of 1970. The numbers in parenthesis below the

regression coefficients are associated t ratios which indicate the



statistical significance of the variables. The prime sign (') beside
some variables designates that they are in actual units while all

other variables are expressed in logarithmic units.

Model III:
[} 1 []
Pt = 14.4507 - 0.094314 Dl ~ 0.126490 D2 - 0.075674 D3 -
(-1.72149) (2.00892) (2.30461)
5.58836 Yt + 2.18909 Ht - 1.04335 Bt-3 + 0.130110 Wt_3 +
(3.26894) (3.33040) (3.01234) (1.68687)
0.991936 Ut-3
(1.91945)
R2 = ,75

SEE = 0.0407306

Fg. 16 = 61
] 1 1 1
Y. = 14,358.7 + 808.562 D, + 1963.77 D, + 1.12083 ¥___ -
(2.24533) 1 (6.08876) > (6.49339)
1 1
4.70006 E__ + 22.1078 R__, + 4348.28 P,
(2.26907) (1.94652) (3.01033)
R% = .89
SEE = 257.102
Flo, 1g) = 23-40
1 )
H_ = 0.490428 + 0.104183 D + 0.145466 D, + 0.844841 H,__, -
(%.23699) (6.55412) G.76771)
0.469951 (M, , -~ H__.)
(2.48297) t4 t73
R = .78

SEE = 0.028948

F(4, 20) = 17.38
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Table 7. Actual and Predicted Prices Plus Residuals for Model III, by

Quarters
Year Actual Predicted Residual
(Cents/Dozen)
1964
1 45.5 | 45.4 +0.1
2 38.1 35.2 +2.9
3 41.2 45.1 -3.9
4 40.8 45.1 -4.3
1965
1 39.7 45.6 -5.9
2 38.3 39.8 -1.5
3 44.3 42.5 +1.8
4 50.7 50.1 +0.6
1966
1 53.7 52.4 +1.3
2 47.0 . 39.4 +7.6
3 51.7 51.3 +0.4
4 53.5 51.0 +2.5
1967
1 47.0 43.7 +3.3
2 36.3 42.0 -5.7
3 35.3 34.1 +1.2



Table 7.--Continued
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Year Actual Predicted Residual
1968
1 41.7 44,1 -2.4
2 36.5 36.9 -0.4
3 43.3 41.2 +2.1
4 47.7 45.2 +2.5
1969
1 49.7 50.5 -0.8
2 39.3 41.9 -2.6
3 48.7 50.9 -2.2
4 58.7 56.5 +2.2
1970
1 60.3 53.9 +6.4
2 39.5 41.7 -2.2
3 46.8 38.7 +8.1
4 47.9 37.6 +11.6
1971
1 43.2 45.6 -2.4
2 36.5 34.3 +2.2
3 36.3 35.2 +1.1
4 39.0
1972
1 51.4
2 43,1
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An examination of the price equation revealed that all of the

hypothesized variables were present.  The variables Yt, Ht, and'Bt_3

1> D3>

were significant at the 10 per cent pfobability Ievel;r

were significant at the one per cent probability level, while' D

D3, and Ut—3

Variable Wt_ was significant at>20 per cent probability level. The

3

constant term in the estimated price equation represented the intercept

related to the fourth quarter. The intercepts for the quarter D., D

1’ Y2

and D3 can be derived by the algebraic addition of the.respective

parameters to the constant term in the above function. The negative
signs associated with the dummy variables imply a downward shift in the -
price during the first three-quarters as compared to the fourth. The

dummy variables have taken into account any seasonal variations in the

price that could not be fully explained by other exogenous variables.
The number of eggs uéed for hatching (Ht) affected price in the

same airection, while current production (Yt) and number of eggs broken

for processing (Bt—S) influenced current price in the reverse direction.

The regression coefficient related to Wt was positive as hypothesiZed

-3

while the coefficient associated with Ut- was positive instead of the

3

ekpected negative estimate. It contradicts the hypothesis that an
increase in egg surplus would have a depressing effect on price (Pt).
This hypothesis would be true if the variable was estimated for the .

current period. However, U was lagged three-quarters, the same as

t-3

C . Therefore, U

£-3 would tend to affect price in the same way as.

t-3

in the price-equation model. This would explain the positive

\

Ces

relationship between Ut- and Pt.

3
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. _
Yt-3’
1 ot . ] . ! L. )
Et-3’ Rt~3’ aéd Pt-3’ on the dependent wvariable, Yt’ total production, -

The hypothesis regarding the four exogehous_variables,

appeared to be supported by the estimated signs of the variables. The

. 1
coefficient related with Rt was significant at about the 10 per cent

-3
4

., Was
€-3

probability level while the coefficient associated with E

_éighifiCant at five per cent probability level. The coefficients of

Yt—3 and Pt-3

-The dummy variable for the third quarter, DS, and Lt have been ‘excluded

were significant at the one per cent probability level.

because of their insignificance. The insignificance of dummy variable

D3 indicates no seasonal variation in production during the third and

fourth quarter. However, variables Dl and D2 were both significant,gt
five per cent probability level, and appeared to be helpful in
éxplaining the seasonal variations in production during the first two
quafters.

The fihalAequation in the three-equation model was the hatching
equation. The result was the same as the hatching equation in the four-
equation model of Chapter IIIL. It had. all of its variables significant
at the one per cent probability level. Variables D3 and Pt-3 were

excluded because of their insignificance. Variable Ut-3 was the first

variable to enter the equation with the use of stepwise regression.
When the other variables entered the equation, it became less signifi-
cant because of the inte;relationships that existed between the
variables. It therefore, had to be dropped from the equation. The

) are rather naive in nature, . but are

variables H and (H -
t t-4

-3 B 5
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quite useful for predictive.purposes’amd.in_thiS'équaﬁion have
vexplained a significant part of the variation iﬁ H£.
The standard partial regression coefficients for the price
.équation'of Model IIIL (Tablg'S) pointed out that ;he vari-arble‘B_t_3 was‘

again most important. If was followedrby'variables Ut-

d .
3 an Bt

Evaluation oeresults

_ The price prediction models in this chapter were all
three;quarter lagged. Two of the models were composed of one equation
wﬁilé the third model was three equations. 1In terms of coefficient of
determination'(Rz), standard error of estimate.(SEE), and F ratio, the
second model with R2 = ,79, SEE = 0.035623, and F = 11.81 proved tg be
the best predictor of ﬁrice followed by the third and then the first
model. A comparison of actual prices and estimated prices between the
first quarter of 1964 and third quarter of 1971 disclosed that actual
price changed directions 15 times while estimated price for Model II
: changed 18 times.A Models I and III each chahged-direction 16 times
during the period. Of the 18 times Model II change& directions, two
were fof decreases when actual price increased and three were increases
when actual price decreased. Model I twice showed'increases.when actual
price decreased and once showed a decrease when actual price increased.
Finally, the third model increased;ﬁwice when actual pfice de¢réased and
decreased twice when actual price increased. |

A plot of residuals against time and forecasted price was done
for each model. = The pqrpose,was»thexamine any trends or abnormalities

in each model that may exist in predicting price. The three models



Table 8.

Standard Partial Regression Coefficients for the Variables
of the Price Equation in Model IIIL
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Variable Standardized Coefficient

D -.644363

1
1
1
D, -.822017
1
D, -.491785
Y, -1.33748
H, 1.62766
B, 5 -2.13315
W .290992
t-3
U 1.73340
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evaluated disclésed'no significant long-term trends or abnormalities iﬁ
forecasting price (Figures 7, 8, 9, 10,‘11, and 12).

The standard partial regression coefficients.for eéch of the
models disclosed that variable Bt’ number of eggs broken commercially?
_Wasvthe most significant variable in determining price of the Variables
analyzed. ' In ﬁwo-of the’models it was ﬁost significant and in the
third, it was second. Othér variables that were significant in

determining price were Ht’ number of eggs used for hatching; U total

t’
estimated surplus production in the U.S.; and Ct’ total estimated
surplus . production in California. As mentioned in the previous

chapter, a regular updating of the sample period may be helpful in

improving the predictive qualities of selected models.
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CHAPTER V
SUMMARY AND CONCLUSIONS

' The commercial egg industry in thié country has undergone
considerable change in the past séveral yeérs. Substantial’shifts in
production ahd;marketing have occurred. >Thé low price situation
experienced by prodﬁcers in 1971 has been aggravated by efficiencies
of large-scale producfion and new technologiésl Unitéd Egg Producers
has attempted to manipulate price by recommending to its meﬁbers to
reduce flock size ahd production.

The purpose of this study has‘Been to examine the relatioﬁships
in the poultry industry with the objective of deriving a price forecast
model to predict.egg prices in Los Aqgeles.. The model would be used
by producers in Southern California and Arizona to plan production so
as-to maximize net returns or miqimize losses.

The models analyzed were aimed at making unconditional
forecasts and were analytical rather than naive in structure. Each
model was 1agged.three—quarters and forecasted the Los Angeles pfice
delivered-to-retailers in cartons. This price was used because Arizona
prices are highly correlated with Los Angeles prices. Since the trend
in California egg marketing is to eggs sold to retailers in cartons, _
the price chosen to be forecasted was the Los Angeles.price delivered~
to-retailers in cartons. Inferences could be made toward wholesale aﬁd

71
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farm prices because they would follow the same pattern as the retail
price only at lower levels.

The first model examined was a four-equation model-similar to
Roy's quarterly model. The four-equation model consisted 6f a price
(Pt), a hatching (Ht), a production (Yt), and an eggs broken commer-A
cially (Bt) equation. The dependent variable of each equatign was
forecastéd for the current quarter. The price and the eggs broken
cpmmercially equation were solved'simultaneously to derive PE and»Bt_
values. Each of the four equations had dummy variables to explain any
variation in the‘dépendent variable left unexplained by the-independent
variables. It was assumed that the functional relationships or the
regression coefficients estimated on the basis of past observatiqn;
would more or less remain>unchanged when predictions were made.

The four-equation model was not the best price prediction model
analyzed. Since Fhe Pt and Bt equations were solved simﬁltaneougly, the
computed coefficient of determination (Rz) for the price equation was
not representative of the equation's predictive power. It was found.
to be somewhat less, approximately .68. This was one of the lowest
derived. Variables Ht,.sznand Yt however, were.significant in
determining Pt which offered basis for improving the model in some way.

The objective of deriving an accurate forecast model for
predicting Los Angeles prices directed the analysis to simpler models
with the purpose of having better predictiveApowers than the four-
equation model. The first two models examined were each composed of

only a single equation. All variables in the two models were lagged
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three~-quarters. The same basic assumptions followed these equations as |
in the price equation of thé four-equation model. - Regionai variaBles
were analyzed with the purpose of examining local factérs that affected-
price and of improviﬁg the predictive quaiities of the price equation
models.

vResults from the analysis showed that Model I, R2 = ,60, was
not as accurate in predicting price as the four-gquation model, but
Model IT, R2 =..79, proved to be significantly more accurate in
determining price. One of the variables significant in Model II was

a regional variable C total estimated surplus production of eggs in

£-3°
California. 1In terms of the standard partial regression coefficients,
it was the third most important variable in Model II.

An attempt to increase the predictive power of Model II
involved expanding the price-equation model to three equations. Model
IIT was composed of a price equation (Pt), a prodﬁction equation (Yt),
and a hatching equation (Ht). The dependent variable for each
equation was forecasted for the current quarter. As in the four-
equation model and the two previous models, dummy variables WereAuSed A
in each equation.

2 o .75, Wasna better_

The results indicated that Model III, R
forecaster of price than the four-~equation model but was not as accurate

as Model II in determining price. No regional variables were signif-.

icant in deterﬁining the Los Angeles price for Model III.
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Ekamination‘of'thelmodels diéclosed that Model II Had the.
highést-Rz, .79, lowest SEE, 0.035623,'and the highest F ratio, 11ﬂ181.'
It waé‘generally considered the best price forecast model énalyzed. |
Evaluation ofithevpredicted priéesrfor each model outside the
sample time period disclosed that forecasts made in-l971 were generally
higher than the reported prices. The price received by ptoducers
during 1971 was.uéually below the cost of production. However,
producers confinued to expand rapidly causing further increases in
production andvlowef prices. The development of vaccine for Marek's
disease has greatly reduced fowl mortality resulting in more'eggs
being producéd, greatlyvaffecting the forecast model. These and other
factors héve made thé egg indﬁstry in 1971 and_the_first couﬁle months
‘of,1972 to be abnormal and have made price forecasting hézardous.
Predicting;prices for any médei presented in‘this thesis too
far beyond the sample pefiod may affect the accuracy of the foreéast.
The regression coefficients may be.assﬁmed to'be fairly stable within
a short span of time but may change over a longer time period due .to
new developments. With the passage of time, the sample period may be
updated by introducing new observations aﬁd eliminating an equal
_number of original observafions from thé beginning of the sample period.
This will retain an equal»sample size and maintain an aéceptablé levél
of accufacy»in predicting the Los Angeles price.
Lack of appfopriate data is always a major problem in
empirical studies and the present one is no exception. The preceding

prediction models were postulated within the existing limitations of
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data and presumably the completeness of the strugture'of>the models and
their.predicﬁiﬁe accuracy have been affectgd. Some variablés that may
: ha&e imbrgved the predictive’power'of the modelé.examinedlbut were not
available, were the nuﬁber of eggé in inventory, the price of eggs used -
for hatching, and the price of eggs broken commercially. If these
variables could beqome available and the egisting Vériables‘aVailable
sooner, attempts in the future to formulate a short-ruﬁ price prediction
model would achieve a greater degree of success in yielding more

accurate forecasts of price.
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Cost of Production

Schlechty's thesié stated that Ehe cost of producing a dozen-
eggé in 1963 with‘fiock size greater than 65,b00 layers was 28.3 cénts
in California. Using the index of prices paid by farmers for
production from the Agricultural Handbook of 1971, the eSﬁimated cost
of producing a dozen eggs'in 1971, based on the cost of 1963, was
. found to -be approximately 34 cents. The 34 cents per dozen figure was
only an estimate and considered quite high. General feeling is that

actual cost is somewhere around 30 or 31 cents per dozen.
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Table 9. Actual and Predicted Prices Plus Residuals for Model IV, by

Quarters
Year Actual Predicted Residual
1964
1 ' . 45.5 40.3 +5.2
2 38.1 38.0 +0.1
3 41.2 44.1 -2.9
4 40.8 43.4 -2.6
1965
1 39.7 45.0 -5.3
2 38.3 43.4 -5.1
3 44.3 45.4 -1.1
4 50.7 45.1 +5.6
1966
1 53.7 48.1 +5.6
2 47.0 39.7 +7.3
3 51.7 50.7 +1.0
4 53.5 48.0 +5.5
1967
1 47.0 44.3 +2.7
2 36.3 37.1 -0.8
3 35.3 36.7 -1.4



Table 9.--Continued
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Year Actual Predicted Residual
1968
1 41.7 46.0 -4.3
2 36.5 35.8 +0.7
3 43.3 40.3 +3.0
4 47.7 49.9 -2.2
1969
1 49.7 51.9 -2.2
2 39.3 41.1 -1.8
3 48.7 46.9 +1.8
4 58.7 59.3 -0.6
1970
1 60.3 59.5 +0.8
2 39.5 43.2 -3.7
3 46.8 40.6 +6.2
4 45.5 48.9 -3.4
1971
1 43.2 54.4 -11.2
2 36.5 39.5 -3.0
3 36.3 41.5 -5.2
4 39.3
1972
1 54.8
2 45.2
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Table 10. Total Number of Chicks Placed for Laying Flock Replacements
(Rt), by Quarters

Year Quarter
1 2 3 4
(Millions)

1963 79.365 119.601 46.575 42.198
1964 81.896 115.225 51.530 46.089
1965 72.221 104.513 52.902 48.693
1966 82.026 119.316 62.767 63.063
1967 86.068 107.702 59.717 51.277
1968 71.550 93.592 64.626 64.309
1969 75.323 94.551 67.833 66.127
1970 88.363 92.510 56.890 56.105
1971 69.810 81.870 62.020

Source: Poultry and Egg Situation, Economic Research Service,
U.S. Department of Agriculture.




Table 11. Total Number of Layers on Farm on the First Day of the

Quarter (Lt)
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Year Quarter
1 2 3 4
(Millions)

1963 308 299 285 300
1964 307 298 287 302
1965 313 301 294 304
1966 309 302 293 312
1967 325 317 308 323
1968 329 320 306 313
1969 316 313 307 314
1970 326 319 312 322
1971 335 324 314 322

Source: Poultry and Egg Situation, Economic Research Service,

U.S. Department of Agriculture.
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Table 12. Total U.S. Production of Eggs (Yt), by Quarters

Year Quarter
1 2 3 4
(Millions)

1963 15,696 16,704 15,264 15,552
1964 16,272 16,812 15,552 15,840
1965 16,308 17,064 15,984 16,092
1966 16,308 17,028 16,164 16,956
1967 17,424 17,964 17,316 17,460
1968 17,784 17,784 16,884 16,848
1969 16,992 17,712 17,028 17,208
1970 17,244 17,820 17,352 17,820
1971 17,964 18,211 17,676

Source: Poultry and Egg Situation, Economic Research Service,
U.S. Department of Agriculture.
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Table 13. Total Number of Eggs Used for Hatching (Ht), by Quarters

Year Quarter

1 2 3 4
(Thousand Cases)

1963 3007 2948 2204 2395
1964 2980 2863 2233 2316
1965 2932 3073 2471 2614
1966 3209 3350 2794 2789
1967 3330 3269 2698 2605
1968 3174 3278 2799 2901
1969 3358 3476 3044 3264
1970 3737 3708 2995 3135
1971 3418 3501 3068

Source: Poultry and Egpg Situation, Economic Research Service,
U.S. Department of Agriculture.




87

Table 14. Average Price during the Quarter for Los Angeles Grade AA
Large Delivered-to-Retailers in Cartons (Pt)

Year Quarter

1 2 . 3 4
(Cents Per Dozen)

1963 43.4 37.5 41.6 43.8
1964 45.5 38.1 41.2 40.8
1965 39.7 38.3 44.3 50.7
1966 53.7 47.0 51.7 53.5
1967 47.0 36.3 35.3 36.7
1968 41.7 36.5 43.3 47.7
1969 49.7 39.3 48.7 58.7
1970 60.3 39.5 46.8 47.9
1971 43.2 36.5 36.3

Source: Poultry and Egg Situation, Economic Research Service,
U.S. Department of Agriculture.
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Table 15. Total Number of Eggs Per 100 Layers (Et)’ by Quarters

Year Quarter

1 2 3 4
1963 5186 5727 5287 5098
1964 5401 5756 5348 5174
1965 5411 5744 5396 5235
1966 5344 5729 5415 5306
1967 5457 5761 5522 5353
1968 5490 5694 5473 5338
1969 5401 5717 . 5504 5382
1970 5351 5623 5413 539%
1971 5468 5705 5588

Source: Poultry and Egg Situation, Economic Research Service,
U.S. Department of Agriculture.
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Table 16. Total Number of Eggs Broken Commercially (Bt)’ by Quarters
Year Quarter
1 2 3 4
(Thousand Cases)

1963 2720 5880 3434 2048
1964 3395 5956 3280 2521
1965 4153 5437 3897 2432
1966 2929 5671 3690 3441
1967 4756 6588 5155 3798
1968 4210 5652 4300 2972
1969 2944 5393 4261 3614
1970 4008 5739 4867 4424
1971 4838 5818 4747

Source: Poultry and Egg Situation, Economic Research Service,

U.S. Department of Agriculture.
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Table 17. Total Estimated Surplus of Eggs in California (Ct) by

Quarters?
Year Quarter
1 2 3 4
(Thousands)

1963 318,854 540,751 566,899 449,058
1964 362,374 581,316 619,766 532,549
1965 489,194 555,122 602,670 605,040
1966 377,982 506,99 508,354 444,206
1967 383,734 537,644 542,800 494,906
1968 435,794 536,540 587,880 542,500
1969 451,055 635,050 611,240 498,808
1970 401,680 557,199 562,101 538,854
1971 481,576 564,429 606,298

a . , . . .
Total California egg production minus total estimated
California egg consumption.
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Table 18. Total Egg Production in California (Kt)’ by Quarters

Year Quarter
1 2 3 4
(Millions)

1963 1697 1892 1931 1889
1964 1815 1959 2024 2003
1965 1930 1975 2027 2084
1966 1834 1925 1944 1961
1967 1907 2022 2062 2087
1968 2021 2057 2101 2108
1969 2009 2158 2142 2071
1970 1982 2106 2133 2175
1971 2100 2175 2219

Source: Eggs, Chickens and Turkeys, Statistical Reporting
Service, Crop Reporting Board, U.S. Department of Agriculture.
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Table 19. Total Estimated Population of California, by Quarters

Year Quarter
1 2 3 4
(Thousands)

1963 17,270 17,413 17,556 17,668
1964 17,780 17,892 18,003 18,109
1965 18,215 18,321 18,426 18,487
1966 18,548 18,609 18,669 18,749
1967 18,829 18,909 18,990 19,067
1968 19,145 19,222 19,300 19,375
1969 19,450 19,525 19,600 19,677
1970 19,754 19,831 19,910 19,953
1971 20,030 20,107 20,184

Source: Statistical Abstract of the United States, U.S.
Department of Commerce, Bureau of the Census.
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Table 20. U.S. Per Capita Consumption of Eggs, Shell Plus Processed,
by Quarters

Year Quarter
1 2 3 4

1963 79.8 77.6 77.7 81.5
1964 81.7 77.0 78.0 81.2
1965 79.1 77.5 77.3 80.0
1966 78.5 76.2 76.9 80.9
1967 80.9 78.5 80.0 83.5
1968 . 82.8 79.1 78.4 80.8
1969 80.1 78.0 78.1 79.9
1970 80.0 78.1 78.9 82.0
1971 80.8 80.1 79.9

Source: Poultry and Egpg Situation, Economic Research Service,
U.S. Department of Agriculture,.
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Table 21. U.S. Per Capita Consumption of Shell Eggs, by Quarters

Year Quarter
1 2 3 4

1963 73.8 70.6 70.7 74.5
1964 74.0 69.3 70.3 73.5
1965 71.9 70.3 70.1 72.8
1966 71.1 68.8 69.5 73.5
1967 72.3 69.9 71.4 74.9
1968 74.6 70.9 70.2 72.6
1969 72.3 70.2 70.3 72.1
1970 71.1 68.9 69.8 71.8
1971 72.4 71.7 71.5

Source: Poultry and Egg Situation, Economic Research Service,
U.S. Department of Agriculture.
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Table 22. Total Estimated Surplus of Eggs in the U.S. (U, ), by
Quarters? t
Year Quarter
1 2 3 4
(Thousands)
1963 1,833,629 3,386,934 1,891,160 1,390,071
1964 2,155,09% 3,544,861 2,045,964 1,673,757
1965 2,405,704 3,427,628 2,343,101 1,883,551
1966 2,390,175 3,5;0,565 2,478,963 2,442,763
1967 3,107,805 4,084,446 3,099,260 2,508,237
1968 2,854,078 3,558,482 2,763,130 2,204,072
1969 2,369,108 3,481,688 2,742,899 2,517,491
1970 2,718,128 3,577,697 2,879,940 2,800,646
1971 3,013,255 3,365,372 2,832,457

aTotal U.S. egg production minus total estimated U.S. shell egg

consumption.



96

Table 23. Total Estimated Population of the U.S., by Quarters

Year Quarter
1 2 3 4
(Thousands)

1963 187,837 188,627 189,417 190,093
1964 190,769 191,445 192,120 192,738
1965 193,356 193,974 194,592 195,171
1966 195,750 196,329 196,907 197,459
1967 198,011 198,563 199,114 199,623
1968 200,133 200,642 201,152 201,707
1969 202,253 202,711 203,202 203,752.
1970 204,302 204,852 205,402 205,952
1971 206,502 207,052 207,602

Source: Statistical Abstract of the United States, U.S.
Department of Commerce, Bureau of the Census.




97

Table 24. Total U.S. Cold Storage Holdings of Frozen Eggs at the
Close of Each Month (wt), by Quarters

Year Quarter

1 2 3 4
(Thousand Pounds)

1963 123,482 243,972 308,500 203,398
1964 129,989 253,745 319,316 211,174
1965 161,977 207,070 292,557 196,613
1966 90,181 130,316 175,095 121,155
1967 120,800 211,200 291,600 283,100
1968 246,500 288,800 320,700 246,500
1969 168,000 163,600 181,400 147,600
1970 123,100 131,300 179,200 172,400
1971 150,000 182,100 236,400

Source: California Egg and Poultry Summary, Federal-State
Market News Service, Consumer and Marketing Service, U.S. Department
of Agriculture.
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Table 25. Average Price during the Quarter for New York Wholesale
Price 75% A Quality (Nt)

Year Quarter

1 2 3 4
(Cents Per Dozen)

1964 37.5 32.3 39.1 - 38.3
1965 31.2 33.4 38.1 45.2
1966 45.0 37.8 45.6 46.2
1967 36.6 28.7 35.0 33.7
1968 33.8 30.1 44.6 46.4
1969 46.3 35.9 46.5 56.8
1970 55.0 34.4 43.1 39.7

Source: Poultry and Egg Situation, Economic Research Service,
U.S. Department of Agriculture.
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