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CHAPTER I
INTRODUCTION
The primary objective of this study is to formulate a

multiple regression equation for predicting the November average
price of Grade 4, white, large eggs delivered in Detroit, Michigan,
To accomplish the objective, several equations will be tried. The
equation with the highest predicting power will be chosen to predict
November price in 1970 as of Oetobor of that year. October wus chosen
on the basis that October price difference between medium and large
sige affected the November price considerably. Therefore the factor
just could not be dropped. The secondary objective in the study is
to examine demand elasticities for eggs. Egg producers and policy
mekers may have the base in making decisions if egg markebing order
is in effective in future.

PROBLEMS

The problem was to determine the independent varisbles that
would account for the variation in Detroit November price. it
first the tcehnical or biological nature of producing cggs was
studied, It is essential to know something about the kind of feed,
rroduction practice, the length of time period at each stapge of
growth and others. Secondly, marketing practices, channels, and
egp market structure were studied. But due to limited time and
efforts, the marketiné pletures couid not be fully exploited by
the author. Further study concerning egg distribution and marketing
channels in Midwestern region is badly needed. Another big obstacle

in setting up the equations was insufticient data about the
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Detroit area. Supply was belleved to be on the national basis,

but the demand situation in the Detroid metropolitan area could
not be fixed, except the trend is that per capita demand has been
decreaging since World War II, Therefore supply sides were the main
targets to investigate. The question of vertical intergration and
contracts between retailers and producers needs researching in
Mdwest. About 30% of producers were producing egss on contract
basis,

NaTURE OF EGG PHRODUCTION
It is necessary for us to know the technieal aspects of the

egg producing process, before we get into the complicated problems
of marketing and pricing. The Single-Comb ¥hite Leghorn is the most
popular breed in U.S., since the Leghorn is more productive and
less risky to disease infections. After carefuvl selection of
hatching eges, it takes about three weeks for the eggs in the
incubator to hatch. Then the chicks were dried, counted, sorted

and sexed in hatcheries, The undesirable chicks should be culled
when they transferred from the incubator to the brooder house,.
Pullets, which are young female hens of less than one year old,
are fed in the house until they are ready to lay. Pullets consume
a large amount of feed and the rate of growth is higher than hens.
So culling of the prospective low-productive pullets 1s desirable
as early as possible, After approximately five months in the
brooder house, pullets are old enough to be laycrs. At this stage
pullets should be carefully culled an+ the laying house should be
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thoroughly cleaned and disinfected before used, Most of the
poultrymen keep laying hens in production for twelve months.
The anrmal production of a flock producing egos 1s usually
characterized by a peak in rate of production in the second

to third month of laye. But during the renmainder of the laying
year, the curve shows a steady gradual reduction in the Flock
and production. Some produccrs use the method of molting to
expand production another year. In Callfornia 32% of hens and
pullets of laying age had corpleted molting as of Jamary 1,
19711' Eight percent of layers in California were in the molting
periode In the United States about ten percent of all layers are
moltcd as of 1971, The rate of molting is expected to increase
in the future, as tho technique of molting improves.

CHAPTER II
BACKGROUND «ND PLUEVIOUS STUDIES

HISTORY

Historically, chickens were brought to the United States
" from Burope by the earliest settlers at Jamestown, at the
mouth of the James River, Virginia in 1607. Chickens and eggs
were popular during Colonial days. By this time flocks increased
in size and produced enough eggs for home supply and to exchange
for groceries in the nearby town. The industry expanded to
%est of the Alleghenies. Purthcr expansion was speeded up by
inventing refrigeration, artififial incubation, and the brooding

1. UsDa, SRS, Crop Reporting board, Eggs, Chickens and Turkeys
Janmuary, 1971. ' ==
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gystems Early this centry the discovery of vitamins in feeding
chickens brought a revolutionary change in mtrition,
Statistics before 1909 are unable to be obtained. But 1910 saw
that the U.S, produced 2,L75 million dozen eggs which average
306 eges to each person during the particular year:l‘ Since 1910,
the industry has been changing rapidly in various aspects,
After World War II, the production of eges moved rapidly from a
general farming operation to a commcrcial operation. But the
consumption rate per person has been decreasing since 19L5a

PRODUCTION

The United Statea was the world's largest egg producing
country in 1969, comprising about one quarter of world production.
USSR, ranked second, United States produced about 67 billion
eggs in 1969, among these about 85% were consumed as domestic
edvilian table eges in shell formg The remaining ten percent was
shared by egg breakers, hatcheries, military persons and a
negligivla portion became exports. Imports can be overloocked
due to a negligible amount. Year to year percentage change in
U.Se production from 1946 to 1969 ranged from negative 3.7% o
positive 5,l%. But the average year-toéyear percentage change
15 1.42%, Seasonal variation in production during two decudes
has reduced drastically from plus and minus average 15% in 1949
to plus and minus average 2.7% in 1969 illustrated in Figure 1.

1. UsSDa, ERS, Food, Go%tiont Price! %endimres
Agricultur conomics or »

2. USiii, Poultry and Ege Situation, No. 262, June 1970 F.20
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The percentages are the averages of twelve months, where the
monthly average percentage is the index of the anrmual averages

The seasonal variation in egg production has reduced so mch

that today there is no difference in seasonality between
nop~agricultural m‘odﬁction and egg productions inother point

worth being noted is that the egg industry has grown about 13%
during the last decade, while non—agricultural industiries combined
have grovm 65%3.' Consult the Figure 2, In respect to the shifting
nroduction area, in 1950 the North Central States and North
Atlantic states produced about 80% of the nation's eggs.

However, in 1970, South Atlantic, South Central, Western states
produced about 58% of the nation's eggs. In particular, the South
Atlantic states tripled production as compared to that of two decades
ago. Western states almost doubled their egg production since 1950,
West North Central states, including Iowa and Minnesota, saw the
trend declining almost by half since 1950. The five largest egg
producing states, California, Georgla, North Carolina, Arkansas and
Pennsylvania, in order, are where about one third of U.5, eggs are
produccd, The number of layers in U.S, as of January 1, 1971 was 331
million heads, There are 1.0 layers per person, The percantage change
from previous years in mumber of layers duaring the Korean War was
about 3% sach year. From 195 to 1964, no serious fluctuation was

recorded and the p: rcentape change from previcus years could be averaged

about one percent up or down each year., But in 1967, the change
Jumped up to about four percent increase, 1968 and 1969 saw a slight

1. U354 Department of Commerce, Office of Business Statistics,
1969 Business Statistics 17th Bianmual Edition, 1969, P,10
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decrease in the number of layers, resulting in higher egg price
in the U.S. in 1969, This high price was partially due to the
unchanged rate of lay per layer in 1969, Therefore about one
percent increase in layers would be a normal growth, considering
the rate of lay per layer increase. The rate is affected by many
factors such as feed, layers health, comfort in laying house and
the natural weather situation., This rate depends not only on the
biological factors but also on that the poultrymens! expectations
of future profits. The ratio between pullets and hens will greatly
affect this rate. The more pullets, the higher the rate is.
The rate of lay per bird in 1969 was 220 egns. The annual rate of
lay scems to be incrcasing at a decreasing rate over two decades.
Figure 3 seems to indicate that therc might be a probable three
of four year cycle due to technolopy and adopetion of the technology
and age of flock. The above statement is hard to accept due to
1ack of concrete evidence. As of 196k, still 83% of U.S. farms
sold their eggs, but about 80% of U.S. eggs came from 5% of the
larige flock owners who had flocks of more than 1600 birds.
This fact of specialization would have been clearer, if the 1969
Census of Agriculture werce on hand,
Table 1: Changes in Distribution of laying
flock size and egg production.
| U.S., 1959 and 190k
Flock Size 1959 196k 1959 1964

Percentage of Farm % of Egps Sold
1 -~ 399 86 83 26 10
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1600 - 3199 1.6 1.7 13 Tels
3200 and over 2 3.3 38.2 7O

Total 100%  100% 100% 100%
Source: 196l Census of Agriculture, P. 191

EGG-TYPE CHICKS HATCHELY GPERATION

Commercial hatcheries produce almost all of the chicks
hatched in the U.S. While the size of a hatchery is increasing,
the number of hatcheries in U.S. has dropped drastically.

Table 2t Rgp-type Chickens hatched by commercial
hatcheries by region, Unity thousands

Region 1960 1970
Yorth Atlantic 81,393 67,907
East North Central 91,213 93,587
West North Central 128,788 89,531
South Central and

South Atlantic 98,4319 216,163
West 66,053 100,017

TOTAL 179,666 576,205

Sourcet USDA, SKkS, Crop Reporting Borad, Egg, Chickens
and Turkeys, Jamary 1971, P. 10

Commercial hatcheries moved to the South and West, following
the shift of the production area, Hatcheries 1n California,
Georgla, and Florida produced about 30% of egg-type chicks
in 1970. As of January, 1961, about 3.5 million hatcheries

existed, but in 1969, the number of hatcheries had reduced

by morc than half of the 1961 figure. Only 1.5 million hatcheries

were in business% with egg capacity per hatchery about three—

1. USDA, ERS, Poultry and Egg situation, Ho. 256, April 1969




mindred thousand in average.

MICHIGAN EGG INDUSTRY

For the last two decades, Michigan has produced about half
of the eggs consumed in the state, In 1969, Michigan, with about
3% of UsS. population, produced about 2.1% of U.S. eggse
Trend in Michigan egg production eeeme to be decreasing slightly
year after year, lMchigan pattern of seasonal production variatlon
in 1969 was similar to that of the U.S5., but Michigan production
veried less than that of U.S. average fluctuation. See figure Lo
The ammal average fluctuation was 2,1% in Michigan, with 2.7% as
the U.S. seasonal fluctuation, One thing worth being noted is thuat
aggs per layers in lichigan is higher than that of national standings,

Table 31 Eggs per layers, UsSe
and Michigun, 1965 - 1969

Year U.Se Mchigan
1965 218 22}
1966 218 226
67 221 228
68 220 227
69 220 229

Sourcet Michigan Department of Agriculture,
Michigan Agriculture Statistics, January 1970

This higher rate and less seasonal variation may indicate that
Michigan has more large commerclal egg farms than the national
average. Michigan hatcheries produced about 1,8% of the chicks
hatched in U.S. in 1969. The trend in lichigan hatchery
production has been declining since 1950, In 1950, lichigan
produced about 27 million chicks. But as the Michigan egg
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industry has been slowly declining the hatchery production
r~duced to about 10 million chieks produced in 1969% But
this hatchcery production seems to be emough to meet the
demand from Hchipan ege producers without importing chicks

from other states,

Ue So Lgg price in general

The trend in egg price over years showed gradual decline,
This may be caused by slowly decrcasing marginal revenues
of producing eggs proved at the end of this report. According
to the trend line, the egg price received by farmers seems to
be decreasing about 0.37 cents per dozen every year (Figure 5).
Turning to the seasonal price varlation, in 1967~1969 period
the scasonal low in May of 77 jumped up to seasonal high of
126 in December in index terms but in 1962-196L period, the
variation ranged from 83 to 11l in index terms based on the
annual average (Figure 0). The general pattern for the last
fifteen years was that April, Musy, June and July had the seasonal
lows, and that September, October, Novcmber and Decumbw.i” had the
seasonal highs (Figure 7). Turning to the regional price
differences, Detroit November egg prices is very closely
related to the New York November prices by the evidence of simple
correlation coefficient which was 0.939., The coefficients among
Detroit, Chicago and New York were nearly one, which indicated
that egg prices had basically national characteristics,

1, Michipgan Department of Agriculture, Hichigan Agricultural
Statistics, Jamuary 1970
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U. S. EGG PRICING SYSTEMS

A big obstacle in predicting egg prices is the highly
outmoded and institutionalized egg pricing system. Since

1950, the egg industry has changed very much, in the aspacts

of production and marketing practice. Ceorge Bs Ropers

and Leonard A, Voss have clearly summerized dhe changes.

1.

3

Lo

Ba

6.

Te

The emergence of new surplus~producing areas
%o challenge the Midwest, formerly the main
gource of supply for defleit areas

the movement of candling and cartoning operation
awsy from major consuming centers and toward
country points in producing areas;

a gubstantial improvement in the average

quality of egg sold off farms Lo packing
plants and other buyers;

a growth in the volume of eges moving direct
from packing plants to retall warehouses,
retail stores, and other final sellers or UsSers,
and a drastic reduction in the volume of eggs
moving through wholesale distributors in
terminal marketsj

the development of a substantisl degree of
cordination of producing, input supplying,
and marketing functions;

the emergence of new producer-criented
organigations concerned with overall marketing
policies; and

the application of advanced technology 1n

breeding, feeding, housing, disease control,
and management which has both leveled out

the seasonality of egg production and minimiged
ghort:mn disruptions of the flow of eges off{
AT

But under the present egg pricing system, basge price

quotations are determined on every business day at several

1. USDA, ERS, Marketing Research Reports No. 850,
Pricing Syatems for Eggs, May 1969
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teyminal markets, where only aboub one quarter of the eggs
wepre marketed in the late 1960 's. The quality of eggs in the
terminal markets may be quite dgifferent from the kinds now
moving in large volume through marketing channels, mainly
through assemblers and packers. Therefore the price which should
be the indicator of general supply and demand can be easily
misrepresenting the mainstream of channels. Thersfore the
fluctuation in quoted price will vary more by reduced buyers
and sellers, and by reduced amount of quantity dealt with.
Several alternative metheds of pricing systeme were suggested
under the funds appropriated to the Economics Research Service,
UsDA. The importance of the basic price at the terminal market
arises, because price to producers are often determined by
diseounting from the quoted price, and the retaill prices may
be determined by markups which reflects costs, local corpetitive
conditions and varisble pricing policles. Retail margin in
Los Angles, in 1969 averaged 6.2) cents per dozen. In 1959,
1t was T.2l cents in this area for Grade A large 8giB.
The retail margin is said to be almost fixed as compared to the
change in the wholesale price fluctuation. In Detroit it is
pvelieved to be about 7 cents per dozen retail margin.

PLEVIOUS STUDIES

In 1959, Martin J. Gerra of the Agrioultural Marketing
Service, investigated relationships in the egg economye. The
observation period was 1931~195L, excluding the war yeurs

of 190h2-1915, in time series data. He developed eleven

- 18 -




structure equations, two demund, two supply, two price level,

one storage function, and four identity equations. Gerra
determined the statistical coefficients, and various elasticitles
by two methods of similtaneous approachs and least squares,

The system was set up as followsg
oy B - 81+b 12pr+¢ 111/ 012 P +013 PC

LuPe+%s Pr + %6 P +% 2 (1)
U zQle (2)
O = QG+ A (3)
Ip = Lyx Gp— W - (L)
% = “f'+‘°52-53 +U (s)
L = 8+ Pg Mgt ls (6)
Ppz 8g+bpp Pl O Uy (1)
Ph = g bgop! 4 gy G/ H
ot 4 Ve ®)

b9 5
B! = 89+ Po3 By 4 Po3 /4Oy /i

T+ 092" + %93 P¢ +°9), Py
' ' '
+%sPr & 90 + 9 (9)

=8 b Q! Q
SIM=%5+ P00 F F £ 00"
- (10)

afz @y - S (1)
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All variable in the system of equations were related to the
calendar year exccpt those having a prime ("), which designates
value of the variables for Jamary = June, The following
variables, he assumed, were endogenous for this analysiss
Qg 3 Civilian domestlc disappearance of epgra, billions
Pg and P'y ; Retall price of eggs, per dozen, cents
QF 3 Farm production of eges, billlons

Ly § Average mumber of layers on farms during
the year, millions

Cp 3 Number of pullets raised, millions

Lc 3 Number of layers sold and consumed on farms
where produced, millions

Py and Plg. § Farm price of eggs, per dozen, cents
Qt ; Farm production of eggs minus the Jamuary-
June net into storage movement of shell,
Frogen, and dricd eggs (shell equivalent),
excluding Government stocks, billions
The following variables were assumed to be *predetermined”
in Gerra's study;
I3 Consumer disposable income, billion dollars

Py and P} j Hetall price of meatg, poultry and
fish, index mmbers (1917 - 1949 = 100)

Fp and P ; Retall pricc of cheese, index rumbers
(1947 - 19L9 = 100)

Pg and P§ 3 Retail price of bacon, index, do

Pp and P¢ ; Retall price of rcady-to-eat cereals,

index numbers, do

P, and Pc; j Consumers' price index of all items, do

- 20 -




Qu 3 Average number of eggs produced per layer
during the year

Ly s Number of hens and pullets of laying age

and pullets nod yet laying on farms,
Jamary 1, millions

A 3 Difference between civilian domestic dis—
appearance of eggs and farp production of
eges, billions

¥ 3 Moltality of layers plus a balancing
residual, millions

Pg and P(; § Awerage price of poultry ration,
Par 100 pounds, dollars

H ation eating oudp of civilian supplles,

QI; § Number of egms produced on farms, billions

¥ 3 Unit labor cost of marketing food products,
index numbers, do

F ; Galn of loss on future contract, previous
year, speculative long position, per dozen,
cents

The results obtained by the least-squares method were as follows;

e/ m =3.05 = 084 & Py = 0,03 AI/H 0,07 &P
2%/ (o.h?)d> R (0.08) 4 (0.511)& =

(0.82) (0.22)  (0.59)  (1.66) 6y
a Op= -3.05+ }E:ES)API.! / P['} . Rz = 0,72 (2)
kg = 8491 -(-gﬁg)aPF / Pg R® = 0455 (3)
OPp = 0.02+0.96 2P, = 0,052 Q 0,05 W
(0.05) , (0.03) {0.07)
[t 0499 (}.L)
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P! =o.31+o.954 ' 0.0haQs Al
2°F (0s00) * 1620 fﬁﬂ oS 5)

R® ® 0499 (6)

APs @ =2,03 ~0.66248 /i <0.L1 87 /H+0,024L/H
(0432) (0.29) (0.0L) |

~0.154R; 0.284PG -0,100P3 -0,734Py
(015)  (0al2)  (0a20)  (0u51)

1.54%8, R° = o,
T O 0.6k (7)

AS'fH 7 0,95+ 1,040 fop  1.23 F 5 BE = 089 (8)
(1.23) (0e23)

The mmbers in the parenthesis show standard errors of
coefficlents, He was not satisfied with the rosult in the

Model I. Therefore the Model of the egg economy Was reformlated
by dropping Py » Pg» Pp» Ppand PG and W from the matrix of
predetermined variables. The reasons for dropping is the

high degree of intcrcorrelation among geveral of the predetermined
variables in the demand equations, This technique is to realize
the small standard error of the coefficient, since when
correlation coefficients between predetermined variables are
large, th®e yariance of the coefficlents are going to be large.
He called this new model Model Il. The results of Model II

by the least-squares method are as follows}
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Alg H = =69 =0.734Pg 4040k AI/H
(0.u)  {0.05)

+1.434F 3
(0.81) RZ = 0,38

OPp = 04244-0.98A P <G 1AW
(0.05)  (0,06) R® = 0.97

P 80,36 0.954P; ~0.162H )
(0.0L) (0406) RS = 0,98

APp = =236 =0,30495 /1 =0,1048" /40,0301
(0.22) (0s26} (0.04)

t0ali6aP B2 # 0452
Concerning the elasticity of demand for eggs, the pim} taneous
1imited information approach seems to yield higher values of
elasticles than those by the method of least squares. Furthermore,
Model I produced higher elasticities than Hodel Il. Demand elasticities
with respect to its own price came out to be negatlve 0410
with standard error being 0,18 by the similtaneous method in
model II, and this was significant at the ten pereent level.
Demand elasticity with respect to income was insignificant even at
ten percent level, O,1L with the standard error being 0,10
by the least squares method in a newly formmlated MHodel,
vhich was deflated by the general price and took logaritimic
form. Demand elasticity with respect to goneral price turned
sut to be 0g33, at the ten percent level of significance,
with standard error heing 0.19 by the least squarcs method




in the uodel 1I. He also made some findings about the supply
elasticities. Supply elastdcity of pullets ralsed with
respect to egg~feed ratio, Jamary-June, was O.L with standard
deviation of 0,08, The supply elasticity of layers sold

with respect to egg-feed ratio, anmial average, ranged

From ~0.l %0 «0.7+ All the elasticlties stated above are
inelastic, His study was based on the data of anmal

average or anrmmal totals and correlated the first differences
of the variable rathcr than actual raw dutae

Another recent study by Gene C. Masters and Herold B.
Jones, Jr., in 1970 at University of Georgia, was titled
npredicting short run egg price changes in Georgla”, They used
a single-equation least squares regression to explain
weekly changes in the Georgla market. The general model
they employed was the following formats

PLaF(Pgy Pus Igsar Sord)
Wheres
P 3 the average price of large eges in the

current week,

P o the price of lurge egrs on Friday of
the previous week

the historical average price foxr the
current week based on the preceding
six<year pericd,

1031; the weekend inventory position of packers
and handlers in the U.S, for the previous
or curcent week,

-2l -




So,13 the average surplus or shortage
condition of packers and handlers in
the Southeast for the previous current
week

They ran three versions out of this general model, the
form of the model and workability is as followsj

Form of Nodel Estium%ing 1967 prices Estimating 1968 prices
R

SeDe G S.D.
£(PysFy) 829 1.5 915 2416
f(PO' Ph’ IO’ SO) .5146 1.119 322 2.07
£(Poy PhsIls 51 905 1.17 022 2407

Sourcet Gene C. Masters and Harold B. Jones, Jrey
University of Georgla, Kesearch Bulletin 80,
Predicting ghort run egg price changes in Ceorgla,

In the third modsel, the Friday's price (Py) was the most important
variable, accounting for 80% percent of the price variation.

Packers! long or short position (Sy) was the second most
important, by explaining 9% of the total variation. The

other two were less than 1%, They did not pay attentions as to
demand or supply elasticitles for eges and concinded the study
examiming some differences in pricee between markete.

CHAPIER ITI
PRICE PREDICTING EQUATIONS
The method of analysis used in this study was least
squares regression. The goul is to find the price predicting
equation with the least value of the squared residuals
between the actual yrice and the predicted price. The egg
industry has changed very much eince 1950, and it has recently
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been changing very rapidly. Therefore the usefulness of this
model may be questionsble after a decade or two, because, by
that time, very different factors may influence the egg price.

The multiple regression was constructed with the November
Detroit wholesale price, Grade A large, as the dependent
variatle. A linear additive repression was used and the
general pquation wass

YZa+b X 340 & or . HT

Once the equation was obtained, the coefficients were checked
for the proper signs to make sure they were consistent with
expectations based on the economic theory and the previous
study. The effectiveness of variables was judged by the test
of significance,. Next, H'?, the range of residuals, and standard

deviation were examined to measure the workability of the model.

SOUHCE OF DATa

The period examined was from 1953 to 1969 or from 195l to
1969, which numbered 16 or 17 sample points, in time scries.
Twe sample period existed, since the first difference method was
used from the equation II. Larger sample size could have been
obtained, yet too many changes in the egp industry prevented
this, Secondary data was used in this study. Most of the data were
from the publications of the USDA ané the U,S, Department of
Cormerce. Some missing data had to be estirated, The flrst
differencc were calculated by the author from the sccondary

data., The first difference refers to amount of change from the
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previous years, either by percentage or by actual form.

This method of transferring data has the effect that the trend
over years can be partially eliminated].' Another form being used
was percent of trend which was designed to remove the effect of
the trend. For an example, see the variable Xoq in the equation II.
The quality of eggs has been improving and grading and packing
station hus moved from one point to another, and channels of egg
marketing changed its shape. So 4t was very difficult to examine

the same quality at the same level.

EQUATION I
The first multiple regression equation tried with four
independent varlables being put in the equation as raw form.
= +
Y = 1,950k + 0,185LX 7 0.1063%, 5+ 1.05L%, 3 0.079%y,
(0.605) (0.1780)  (1.9658) (0.109)

Y; Predicted November shell egg actual price, average
price paid delivered at Detroit, Michigan. U.5. and
consumer Crade A, white, large, loose basiz, Units
Cents per Dogzen

%113 February in the present year shell egg actual price,
Detroit, U.S5. and Consumer Grade A, white large,
1oose basis, Units
Cents per Dozen

X12; Actual Consumption per year per capita, Units: BEgrs

X133 Actual Ege-Feed ratio, Ue.Se, May, Units Ratio

X8 Actual cold storage holdings, October, Midwestern,
Units 1000 pounds

R? = 0.2311 R = 0.000 Sg.x = 50001

1., Wiiliam A. Spurr and Charles P. Bonini, Statistical

Analysis for Business Decisions, HEichard T, Irwin, Inc.,
I;E, '} I- BSI
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The dependent variable, Detroit November price avcraged LS.ld
cents from 1953 to 1969, with a low of 31 cents in 1967 and a
hiph of 58421 cent in 1969, The numbcrs in the parenthesis show

the standard errors of the coafiiclents.

Variahle xll

February Detroit price was selected as the first independent
variable because of the following reasonBe When the February egg
price is high, the egg producers would make a decision in April,
assuming the time lag of Wio months, to order more baby chicks,
raiging large flocks of replacement pullets.After five months or
go, the pullets would have come into the laying age in September,
and would be producing small pullet eggs. In November, the size
of eggs becomes blg enough to be large egeB, the type which ve are
examininge S¢ the author felt that the February pricc would be a
good indicator for November egg production. The simple correlation
goefficlent and partial correlation coefficient between November

price and February price were 0.L26 and 0.088 respectively. R2 had
inereased only 0,09 by this February price, and the regression

coefficient was 0,185 cents, in otherwords, one cent increcase in
February price will result in 0,185 cents increase in November
price, while others would be unchanged. This variable was insig-
nificant even at one half a change of error. £11 the statistics
above show that something was wrong in the process of expectatione
The author had expected negative wign with the higher production

in November, the November price would decrease, rather than increasing,

et g e o



The time lag of two months from the February egg price to April,
when producers decided to raise ine increased rumber of
replacement pullets, may he the whipping boy, since the egg
industry has been operating on the basis of specialization and
vertical integration to some extents So the decision making process
18 bocoming complicated and highly institutionalized. Another
explanation is simply that the producers do not think the February
price is a gowahead signal for increasing orders for replacement
pullets. The reason for low t-value may be due to high simple
correlation between February pricc and consumption and eppg-feed
ratio, which was 0.5 in both cascs. All this evidencs oeems to show
that the nine month interval is not the appropriate one to predict

the epz price.

Variable X2

Per capita consumption was sclected as a 4ndependent variable
to indicate the level of demand forccs. Actually this variable was
baged on U.S. anrmal farm production, including frozen eges,
divided by the U,S. populatione in turn, this supply was adjusted
by the population. This data was further trimmed by the fact that
the consumption rate in urban area is 5% lower than U.S. average
rute, This voriable has an obvious trend that the rate has been
decreasing, except for a couple of years when the prices were at
very low level. The reason might be assumed that increasing the
mmber of the U.S. population which have a very light diet in the
morning, as automation takes over hard labor. Another reason for the
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decreasing demand for eges can be referred to is the trend that

U,5, consuners prefer the processed or readyw~to—-cook form of foods

to the unproccssed Lypess The increasing number of women employed

in Detroit may not spend as much time as before in pre'paring meals

in the morning. The author tried to examine the reason for decreasing
demand for egiSe Bt insufficient data vlocked my effortss

Variable Xj3

Ege-feed ratlo was included as the indicator of ad justacnt
of flock size and, in turn, 2E8 production. The ratio is the amount
of feed thalt could be purchased by the price of epggs ab farm level.
The value is the mumber of pounds of feed equal in value to one
dozen egase «he higher the ratlo, the more advantageous it is to
ihe ©EE DrodaccrSe Feod and labor vere the major costs in producing
egese Feeds consist of yellow CoIly oats, wheal, and barley as the
cereal grain which make up the main parts of poultry ratione To
furnish necessary protein, minerals, vitamins, meat scraps, Lankage,
fighmeal, Boybean oll meal, and other supplements should be prowided.
Therefore the fecd price 1 infuluenced by gupply of feed available,
demand situation fyrom other industries sharing the same feed, and
price of the 1ivestocks Comstant culling will take place when the ratlo
is low, and tho mmber of pullets raised for replacement flocks will ..
increase when producers face situation where the pullets can ve fed
at lower cost. In conclusion, the ega-feed ratlo was hoped to be the
adjuster to production. In particular, the author chose the ratio

4in May, since woulling of undesirable abicks occured after a month
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in the brooder houses The statistical results are as followe.
Simple and partial correlation coefficients between egp-feed
in May and November egg prices are 0.36 and 0,15, respectivelye
Expectation of the sign was negative, for the higher the ratlo,
the more production, 1ower the price, The gign turned out
to be positive 1,05, without significance for the {=test of no
effectivencss of this variable. The logic behind this variable
was not accomplished due to producers’ dagire to keep chicks
once they were hatched. The blg mistake might result from the
fact that May was not the proper month, I will try other months
later in this report.

Variable x‘lh
Cold storage for frozen €g78, at the end of October, in the

Midvest was considered for many reasonss The variable was expected

to have some influence demonding for sholl eges. Frowen eges had

peen purchased nainly by bakers and plewmakers. They may use lower
graded shell eggs produced by epp-brealers The November egg prices
will go up, when frozen eggs stock runs out in October, caused by

the strong demand from bakcriess On the contrary, November price

will go dovm, when shundent stocks of frozen eges exists, Ege breakers
seem to operate on expectation. Then they expect the price in the
Fall to go up, they buy large amount of shell eggs in Lpring.
Therefore this {rozen egg stock variable has soue S8OUPCH of unreliability
due to producers' future prediction. The regression coefflcient

wap =0,08 with 0,0 of significance, The rcsult scemed to be
d.eappointing and this variable had not patisfied the expectation.
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SUMmARY OF EQUATION I

The result of Equation 1 was a multiple coefficient
of determination 0423, the standard error of estimate was about
plus end minus 3 cents with two third of the confidence. Test
of significant for each variable, indicated none of the variable
are effectives Even the F statistles showed all tho variables
in a bundle was not effective, since F was C.91 with degree of
freedom of rcgression being L, degree of freedom of error being
12, Too mch remained unexplained and remained to be solvede

The first trlal was, in a word, a fallure.

EQUALICN IX

In the previous equation, actusl data was usode The aathor
discovered that some variables had obvious trends caused by production
practics, 4mproved skills and other reasong. Therefore, I hoped that
by employing the method of Pirst difference by oither actural or
percentage, and the method of eliminating trends might increase R®
and decrease tho error of deviation. The Egquation 1l wasj

% = hquhh+0.136X21—-0o3301(2293.086123 =05 000K},
(0,269)  (1409%) (1.148) (0.123)

=04 278Xp5 1eATE26
(04215) (04957)
N
Y = Predicted Detroit November egy price, raw data, Unitg
cents per dozen

%91 = Number of ege-type female chickens hatched, per capita,

VeSas Percenbage deviation fron trend.

nits Percent

Zop # Number of layers, November, U.Ss, Percentage change from
one year earlier, Units percent

X23 = Consumption per yewr per capita, relative first aifforence
adjusted 95% of national data, Units Percent
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Xp), 3 Egg-feed ratio, average of November of the previous
year and May in the present years fielative first differencé.
Unit: Percent
Xpg = Price difference petween Medium and Large size in October,
New Yorke. Porcentage deviation from expected trend
disregarding signs, Unitt Percent
Xp¢ B Consumer Price Index, actual difference from previocus
yoar. Index basel 1957 = 1959 = 100
Undts Index
RE w 0,612 = 0.59% Sy.x ® 62031
Variable Xoq
The mmber of ega=iype chickens hatched in April In the UlSe
was expected to affect the number of layers in September and October.
This variable may indirectly affect the mumber of leyers by
influencing the rate of eulling in Getober to make room for new
pullets coming in. Midwestern chicks would have been used, vut the
anther could not, pecunge chicks are frec to move W place
nowadays oy improved higmay system, The regression coefficont
was positive 0,135 with type I error being 0s027e The form of the
variable was not actual chickens produced but porcentage deviaticn
from expected trend of the year, in othcr vords, only the cyclical
and irregular part in the variablie was considered in correlations
The reason is worthy of explanationa Seasonal variation has decreased,
hatcheries currently operate four OF five tilmes a year a8 compared
to once in the Spring two decades afoe Therefore, the obvious trend
was decreasing from 20i million in april 195k to 60 million in April
1969 there vere abouts 0N the per capita basis in épril, C.03 baby
chicks per person in 1951, but the ratio had dropped to Ol in
1969, which was partially due to production pactlce.

- 33 -




Variable Xp2

The number of layers in Novenber was introduced to
indicate some base for production, with the expected sign belng
negative, When the mmber of laycrs increcses ond percent from
the previous yeal's the epg Trice decreases 0,33 conts with other
varlables constani, But the test of significance shows that the
effectiveness of this variable is zero, no effect. Therefars the

regression coefficient was hard to believa.

Variable X953
This consumption varlable was saved from the first equation,
but the form of data has been changed from raw data to relative
change of first diffcrence, The regression coafficlent was about
~3 with a highly significant level, I can copclude that one percent
jnerease in consumption 1s related to three cents drop in Detroit
price. This consumption variable may be interpreted elther os production

or &g demands

Variable X},

Egg~focd ratio has been saved for another triala Nay epr~feed
ratio in the first esquation did not appear to be effective, This
time, in order to consider the crop harvesting situation of the
previous yeur, November ratio in the previous year was selected,
This ratio was modified by the present May ratio to account for the
willinmess to raise pullets this year, Therefore, th data were the
averag: of May in the present year and November of the previous
year. The regresgion coafficient was =0.,00, & coefficient I found
was difficult to accept due %o high type I error. Reason might
be that this rutio was highly correlated with the april hatchery
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production and the Hovember mumber of layerse

Variable XZS
Price difference between medium and large gize egps wWas

gelected to conslder some blological nature of producing €ges.

The epgs laled by new pullets, during the first few months,

are small in size. Therefore abundance of small eggs in the
market might indicate an increasing shipment of large eggs in

the market a couple of monthe lateTe Wide deviation of the medium
egg price from the large slze may indicate a decrease in the price
of large size eges aftecr one month, as the pullets groW.

The regression coefficient was 0,278 and gipnificance level was
28% on a one tail test. Due to the high error level of this gtatement,
the author was not convinced this variable was an effective one.
But I will test thls same variable in 4ifferent combinations with

other variables.

Variable Xog

Consumer price index wab gelected to acquire insight
concerning the national economys Actually, in a broad sense,
the egg price was affected by the situation within the ege
{ndustry and by the gituation of the national econory} such
as inflation, incorc, general price, field crop prices, and
others. In order to combine these effects, consumer price index
was chosen to h-pefully be representative. The regression
was 1.21 cents with a significance 1evel of 0.23. EgE price was

thought to rise, as other price went up.
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suMarY OF pouatTion 11

The result of the gecond Equation improved in comparison
to the first one, R2 was 0,61 and the adjusted miltiple correlation
coefficient was 0,59, Standard ervor of estimate was plus and
mims six cents with two out of three times being correct.
F—statistics was 2,36 which had significance 1evel of 12§ at the
one tail. Only the consumption varigble had passed the t-test
within 5% level, On this result, the anthor realized that about
three cents in Detroit price is assoclated with one percent

change in consumption rate.

EQUATTION IIT

Efforts to increase rZ and to decrease standard error
continue. r? deletes and the 1evel of significance of each
yariable and simple correlation coefficients between independent

variablesg were exanined. The variable with a relatively low R2
delete and with a realtively low significance level, and those

with Llow correlation value with other independent variables
were saved to be tried again. 0f course these 1atter variables
ghould have importance 4n the aspects of production and marketing
in the egg sndustry. The remainder were dropped from congideration.
Another change in the form of equation II was the dependent vuriable
being treated in the form of actual first difference rather than
raw data. The equation obtained was}

S m 16320+ 0,973y ~2,8l32K32 “L.2998 3

(1.008) ~ (1.5529) (1.0062)
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~242916X3), ~0.260TX35+ 2.1100%36
(0.813) ~ (0,2003) (09606)

RS w 0.87 B =0.89 Sy.x = 5,029
¥ = Estimated November Detroit price, actual
Pirst difference, Units Cents per dozen

X31 * Mumber of UeS. iayers, Jammary 1, relative
firat difference, Uni%: Paercent

%32 = Consumption per year per capita, relative
first difference, adjusted 955 of national
data, Unitt Percent

Xy3 Rate of lay per bird, per yeur, actual
Pirst difference, Unit: egss

X3}, = Bgg-feed ratlo, actual first dlfference,
avcrage of November of the previous year
and May in the present year, Unit: ratio

X35 = Price difference between medium and large
glue, October, New York, Percentage deviation
from expected trend with signs, Units Percent

X954 = Consumer price index, actual first difference
from the previous year, index basel 1957 «59 = 100

Variable 131

UeSe layers at the beginning of the yeur was selected

1o consider base of productions Produccrs usually keep flocks
for one year period. The size of the January flocks would affect

production in November. The regression coefficient was 0,93

with one third probability of type I error. This meant that one
percent increase in mmber of layer in Jamuary from the previous
year induced about one cent increase in wholesmale price. ¥ith

a common knowledge, when the mumber of layers increases, the price
would go down, But the interval of ben months botween January layers

and the November price seemed to be too long, and new pullets and
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culling effects would be suspected to exiat during ten months.
According to the t-test, it failed to pass and K2 delete was only
one percent. No strong relationship betwecn January layers and

November price wus showie

Variable X32

The consumption raie regression coefficient was nepative
2.3 in Equation I1l. This coefficlent waus negative 3.03 in
Equation I1l. So far, the coefficient did not deviate very machse
The level of significance was 10% at this time, as comparcd to

2.5% in Equation Ile

Variable X33

The rate of lay was actnally the ratio of U.S. egl
production over the number of layers on hand during that year,
This rate is8 affected by many factors. Tmproved facilities and
breeds will push the rate higher. But another important factor
15 the ratio of pullets over layers. The more pullets, the higher
rate of lay. Thereforc this X33 variable wWas selected to consider
all of these combined effects. The rate was 170 eggs per bird
per year in 1919, and it had jincreased to 220 eg’s after two
decades, The slop of the curve over years Becms %o be decreasing.
In other words, the rate has been incrcasing with a decreasing
rate. The regression eoefficient was a negative 1.3 with significance

level of 0.73s It is hard to believe that ihls variable is effective,
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Variable X3,
e actual egp~-feed ratio change in the ratio from the
year iefore was used, instead of the relative first difference.
The regression coefficient was negative 2+3. This indicated
that if the ratio increascs by one, favorable to producers,
the Detroit wholesale price will go down by 2.3 cents because
of inereased productions This conclusion is reliable since the type 1

error 1s less than 0,05

Variable X3g

The price spread between medium and large sige in October
experienced good results at this third trial. Wih significant level
being less than 5%, the regression coefficlent was a negative
0,20, ¥When epread deviates one percent from the normal spread
obtained by trend line, the Datroit price goes down by 0.26 cents.
The price dlfference between these two sizes was 16 cents in 195k,
put as the seasonal production variation reduces, the differences
wae reduced to 3,67 cents in 1969 see Fig 8, This trend was due
to production practics. The author felt that this trend should be
eliminated, leaving only the cyclical and irregular agpecte.
But the reliability of the trond 1ine could be suspects For an
example in computing the relative deviation, in October, 1967,
the price spread belween 6lzes wus 6.8 cents in New Yorke But the
trend line predicted a 5,31 cent price spread. By percentage
term, the irregular portion was 22,03% of the trends This 22,03%

was used as the independent variable.
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Variable X34

The consumer price index was proved to be effective in
determining the November price this time since thu type L
error was about 5. The regression coafficient wus 2.1l.
Therefore, we can say that when consumer price index increascs
by the index of one index point from the year before, the egg
price will increase by about 2,11 cents. Howaver, this coefficient
4g larger than can be Jastified on cconomic grounds, Therefore,
the consumer price index variable mst be reflecting other
variables such as lincome which ave correlated with it.

DURBIN - WATSON TEST

One of the important statistical assumption was that there
was no auto=correlation between distuarbances. This assumption
is suspect in any time geries study. Bquation ILI had the Durbin-
Vatson statistics of 2,22, with the mumber of observatlons belng
16, and independent variables equal to six. This statistic fall
in the inconclusive region of 2.00° o 3,58, Thus, the question

of whether or noi violation exist remains unanswereds

SULMARY OF BLUATION III

Baquation ITI produced a greatly improved . resulte
52 was 0.37 and the adjusted mltiple correlation coefficient

wag 0,39, In terms of F-statistics, the nmull hypothesis of no
effectiveness of all variables combined was rejected at the very

1ow level of type one error of 0,001, But that standard error Was
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still 5.029, with thc hope of being decreased, in other words,

plus or mlms of about five cents would be the confidence interval
with the reliability of two out of three times, In the examination
of each individual variahle, four out of gix variables considered

had passed at 10% jevel test. Those four arve consumption rate per

capita, ega-feed raltio, price difference petween siges, and consumer

price indexX. These four are to be saved for the next trial,
hoping to reduce the gtandard error of estimates The unexplained
residuals in natural mumbers is presented in Table Lie

Table bt - & ccﬁgarison of actual and predicted Detrolt

November egg price for Equation 11T, 19511969,
Unitj Cent per lozen

Year Actual Detroit Predicted Residnals
November Price Price (Y - Y¥)
55 52035 2.TL =30
56 12484 38,96 3,58
57 ﬁZ.SS 1689 5.65
59 3 o?h 2.32 "7058
60 56430 e 3Lt 240k
6. 10,03 1353 =3,50
62 113450 39,32 18
83 KO LD LG50 I
65 1‘3!36 hl.bB 1173
L0 hb-55 119090 -3.311
6? 31'76 32098 "1.21
68 L3.h2 lihe0L 0459
69 GR.21 5Tel7 1,03
EQUATION IV

Ag the last attemp to reduce the standard error of
estimate, the variable of the January number of U.S, layers was
dropped. Instead, xo strengthen the production side, hatchery
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production was tyied. Seven independent variables were used to

predict the November Detroit wholesale price. The fourth and

1ast Equation was j

Y=

~3.905 + 0.6722%)3 w04 2157 o3 e THlEy 3
(0.465)  (0.124) (0.R07)

(0.886)  (140L5) (0.092) (0,837}

R = 0,918 R = 0,920 Sy,x = be355

A—
Y-ﬂ

x,_a‘-'-
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X3 =

xhh:'

X5 =

xhé -

Predicted Detroit November ©gg e,
Actual first difference, Units tg per dozen

Number of layersy UsSes May and June, Relative
£irst difference, Unitt Percent

Hatchery produciion s UeDay actual first
difference, Units jion eggs

sumption per year per cagita, relative
first difference, adjusted 95% of national
data, Uniti Percent

Rate of lay per bird, per year, actual first
aifference, Units Egee

Eggefeed ratio, actual first difference, average
of November of the previous year and May in
the present years Units Ratlo

Price difference between pedium and large size,
October, New York, Percentage deviation from
expectezl trend with signs, Units Percent

Consumer price index, actual first difference
from the previous year, index baseg 1957 = 59 = 100
Units Index

VYariable Xm_

The variable of Jamuary muober of layers in U.S5. was dropped,

instead layers in May and June in UeS. was considered., These two




months were closer to November than was January, and were

axpected o have nore influence than the lattere The rcegression
coef{icient w.8 positive 0.67, which was the opposite to the
expected slgn, with 0,18 significance. e interpretation

yould be that when May and June layers increase by one percent,

the Hovember Detroit price would increase Q.07 cents. This outcome
1eads to feeling that effect of large mmber of layers in Vay

and June will no® 1ast until Hovembera Some other disrupting forces
are suspected %0 exdist between May and November yumber of layerse
But the disrupting forces would be such factors. The level of
significance wenl over 10% level as culling or replacenent of new
pullete or aistortion in price determing proceceds The aathor tested
tho layers yariable during three different jntervals, Jamary, Way
and June, and November, in three different equation, but all three
variables had no gignificant offect on lovember pricee Therefore the
number of layers was thought of as & function of a mumber of other
variables. Another reason for the non-significance might be high

correlation to other variables.

Variable Xj2

April hatchery production varisble produced clean~cut result
in the fourth equation. ¥ith less than one percent of type I errory
when the April hatchery production increase by one million from
the previous yearp the November 8£E price would go down by one

quarter of a cent, due to increascd new pullets in Septembers

T




Variable X3

The same per capita consumpiion data was used, but with less
than ten percent significance, the result in the fourth equation
was a regression coefficient of «=1.7h an inerease of percent in
per capita consumption from the previous year, increase in a price
decline of about three cents in Bqation I, 2,8 cents in Equation
I1I, and 1.7k cents in Bquation IV.
Variable Xj),

The rate of lay per bird had a regression coefficient
of ~1.85, with less than ten percent of type I error, the more
hipghly rroductive pullets in the flocks, the more €fg6 would be
produced, and the price would go down 1,85 cents with an increment

of one more egg per bird,

Variable th
The Egg-feed ratio sperement by the ratio of one resulted
in price decrease of 1.86 cents. In the third equation, the

coefficient was ~2.3 with type 1 ervor being 0.02ke These conclusiaon..

coincide with the expectation. In the average, about two cents in
November price decreases, when more eggs are prod;uced due to
advantageous egp-feed ratio inorement of onee
Variable X6 and X)7

Results in equation 1V were similar to those in Equation 111,
Variable of Michigan personal income

The income variable is frequently employed 1o investigate
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the demand situation of a product. The author tided the income
variable in dAfferent formats Tut the effectiveness of the
varlable to the November price was rejected at the 109 level,
and the result was two cents decreases in price when ong dollar

increase in personal income per caplita.

DURDIN - WATSON TEST for the EQUATION IV

The Durbin-Watson statistic £or the Equation IV was 2.26,
vhich fell in bthe wide range of the jnconclusive repion of from
2,00 4o 3409 Therefora, the user of the Equation IV should keep
in mind the fact that ¢t and F test in the Equation muy or nay not
be reliable, due to the possibly blased variaxm of each independent
variable.

SUMMARY OF THu EQUATION IV

The results from Equation IV were that H® was 0,918 and
the adjusted militiple correlation coefficient was 0.92. The mll
hypothesis of 1o effectiveness of all varigbles comblined was
rejected at the 1evcl of 0,001, and the standard error of estimate
was L3556 cents, In othor viords, Equation IV can be employed to
predict the November Detroit wholesalce price, by the data in the
equation, as close to the actual price ingerting as a plus and
nirme o355 cents, allowing the chance of falling out of the
snterval to be one aut of three timos in practical situations
Turning %o the individna). variables, hatchery production in UsSe

in April, per capita consumption rate, ~ate of lay per bird,
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price dlfference between sizes in Octoher and consuner price
index wero significant enough to be major snfivencing factors,
respectively, for the Deireit November price. The unexplained
residuals arc shown in the Table S

Table 5 ~ Comparsion between actual and estimated
November Delroit prices

Year Actual Estimated
prices Residuale

1954 g&.la L2.7L Seli7
55 2:35 51026 C’s]lq
56 1,281, 10423 2,61
57 52n55 19677 20?7
58 3.8 115455 ~1e07
59 307k 39479 5405
00 56438 56,19 (a1l
61 m.03 hhc'l; ""l-hla
62 113,50 38,59 L9%
63 hO-lLO 11’4-00 "‘3.60
6l; 36411 11400 2411
65 [3.36 5451 -2451
6L 1L5’55 ’45-93 0.61
67 31.76 35,15 -3a39
60) 43,142 L3 «0.TL

ESTTATING 1970 MOVEMBER DETIROIT PRICE
In order to test the workability of the Equation Iv,
% w 3,904 0.6722K) =0e2k7Xyp ~LaThHE)3
=1.353K,), ~1.85%)5 -O.Ethhé'ﬁL-?éﬁth

the awthor had collected the data up to October in the present year
to predict the November price, The number of Yay and June UeSe
April hatchery production, ega-feed ratio, price difference belwean
glzes in October, were able to be obtained easily from USDA
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publications. The mmber of May and June layers had increascd

from 617.7 million in 1969 to 626.6 million in 1970, which was

a 1.28% increase from the last year. Hatchery production in April,
1970 increased hy nine ailiion from April, 1969, The egg-feed ratle
in November, 1969 was 7.3, and that of Nay, 1970 was 13. Taking the
artithmetic average of those two ratios, 3% was 10,15, the {ncrement
of 2 from the year pefore in ratio terms is shown. Price spread
between slzes Was considerable in Hew York in October, 1970, it was
6.8 cents, which was 2 112% deviation from the expected spread of
3.2 cents bolween gizes. See the Flg 8 for the spread trend line

at pare 4,0, But it is questionable how mch the spread between
medium and large gizes would bve narrowed in future years. Inere were
no problems 1in collecting the data for the four variables sbated above.
Put the rcmaining three varisble caused difficulty in estimating
the average of 1970, as of October of that year. The per capila
consumption rate was estimated to decrease about 1.5% by trend

in 1970 only,the rate of lay was estimated to be about 222 egps in
1970 by considering a probable 5 or |, year cycle 11lustrated on
page 9, The average consumer price 1ndex of 1970 was thought to be
135.7 using the &Yy June and July averagess These three variables
ghould be estimated quite accurately by bthe host known information
and data. The actual Netroit wholesale November price was found

in the "Dalry anc Poultry Markeb News", the daily ega report
published by Consumer and Narketing Sepvice, USDA, and ranged from

17.3% cents to 1172 cents per dozen in the November AVITAge,
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delivered, at loose basis. 39.78 cents was averaged to be the
mean of tho actual price. By using the Equation IV, the following

values of X1 s wery insertcd into Equation IV:

Xy = 1.28%

Xy, = 9

X3 ® ~Le5F
XL = ? eggEs
g = 2 (ratio)
X6 = 112

X =8 (Index)

The estimate of the November, 1970 price in QOctober was calculated
to be the first actual difference of 22.30 cents from the previous
year 's price of 58.21 cents. By substracting the first difference
from 58.21, the estimated price was 35,91, that is an 3,087 cents

1eas than the actual price of 39,73

CHAPTER v
LEMAND ELASTICITIES
DN ELaSTICITY WiTH 1 SPECT TO IT5 (WN PRICH
Demand elasticity with respect to its own Detroit price
was examined by the single least squares method in order to
check some implications Lo egg producers, consumers and
policy-makers. The amthor could have used the pricc predicting

model in the previous chapter to obtain the elasticities,
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pat the price data in the previous chapler werc the monthly price,
which was not suitable for the parpose of jnvestigating the effect
on anmal demand change due to anmal price variation. Another
reason for setting the new model 1s to make the model consistent
with the elasticlty models employed by various researchers. The
separate new model was set up as follows;
S m 2,67 =0, 1151K5y+ 0.1763X5p% 01392353
(0.02k9)" (0.071) (0.2399)
1 = Estimated consumption rate per yedur
per capita, 4 first gifference, adjusted
95% of national data, Units Percent
gy = Anmual average Detrolt wholesale prices,
Grade &, white, large, loose baslgy
¢ first difference, Units Percent

Xrp 3 Comsuner frice Index, % first difference,
Index base 1957 = 19%9 = 100, Units Percent

Xg3 = Michigan Personal Income per capita,
4 pirst difference, Uniti Percent

RZ = 0.6h R = 0.7 Sg.x = 1.18
511 unite in the equation were in percentage terms, so the
regression coefficient of the variable X531, -0,115 was the value
of demand elasticity with respect to ils om wholesale price,
amving the period of 1951 to 1969, One standard error of the
elasticity was 0,025, and t~test for the no effectiveness of the
price varlable was rejected at the gigm.ficant lew.l loss than 5%
Therefore when egg price goes down 10%, then per capita consumption
will be up by about 1%. This js very inelastic in demand situation

for eggs. this very inelastic situation is expected to continue
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ag long as CONSUMETS don't have good substitutes for the shell
egps AS oW and per capita consumption for shell eggs decreasese.
Table 6 shows all the previous studies from 1915 to 1954 by
various regearcherse

Table 6 - Elagticities of Demand with respect

Lo its own price, by type of analysis,
for specified periodss

Study Period Yethod Elasticity S.Ee
Included
Fisher
Hodel 11915 - 10 S4multansouts I N 0sb9
Updel 1I 1915 = O Least Squares =032 0,08
Fox 1922 -~ L0 Least Squares ~0e3h 0.06
1922 - L0 Least Squares ~0abs3 0408
Judge 1621 - 50 Least Squares =032 0413
Nordin, Judge )
and Wanby 1921 = ld Least Squares =0 H5¥H
Gurra 1931 - SL Simaltaneous ~0,ho# 0,18
1931 - ql.l. Least' Squarf"s 0210 Oo%

s« Significant at less than 5% level
% Significant at lees than 10% level

Source: Martin J. Gerra, The Demand, Su and
Price structure ior 83 A, ilechnic
) On s November 19%9

Careful exarination of the Teble 6 reveals that elasticities
produced by gimul taneous method have higher values than the
values by the least SQUATES mothod. Comparing yne elasticities
computed by the method of least squarts, the elasticliics

of demand with respect to its own price is becoming less and less
clastic over the decades, since in 1921 to 19i1 period according
to Nordin, the clasticily was =0.55, in 1931 - 195}, according

to Cerra, it was =0.0. by simltaneous method, One research
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mlletin published by University of Maine indicated that the
demand elasticity for shell eges is in the range of ~s23

to 0.30.1 The elasticity I examined was -0.12 from 195k ~ 1969.
My study was significant at the high level of one percente
Thereforc 1 can conclude that the elasticibty of demand has been
heading for a less elastic situation since 1915. This less and
1ess elastic demand situation for eges OVET the years has important
implications for egg productTs. Producers will face a favorable
gituation when egg prices g0 UDe Put total revemue will decrease
as egg prices decrease, due to inelastic demand. Over the year
the trend was toward slowly decreasing ogg prices, which means &
1ess favorable gituation for egg producerss The more inelastic
situation over the decades has another meaning for egg producers.
Marginal reverue has been getting gmaller and smaller Over the
past two decades on the basis of decreasing €28 prices, assuming
the egg producers operate on the pure competition basis.

The above analysis can hold only if the demand function over

year has not shifted down ward.

ECOMOMIES OF SCaLE
Ag ve observed in a previous chapter, the size of egg
furms has jnercased, We cun use the economle theory to s&y

that the egg industry 4s 4n the region of economies of scale.

e ot

1. University of Maine, Apvroaches to su%ply managment
for the egg industrys orithereas o ension

cavion
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Economies of gcale is defined to be forces causing the long run
average cost curve 4o decrcase for larger outputs and larger
gcales of plant in a fiynm per unit of time. References concerning
prodnct.ion coptas for the industry was gearce. bub average cost
curve are beldeved to be ehifting downward $o the right as the
gcalu of egpg plant expanded. This is {1lustrated ab Figure 9.
Short run average cost curve secmed to moving from caCy for the
1ast several decades for & typleal firm. Decreasing cost can be
Justified by the efficiency in feed production, reduced marketing

cost, and jmprovement in labor managenmente

3

X

Big O 7S/L}M’c of Tome

Decreasing cost in producing egrs can be assumed still in
another way. oince the egg price, which can be equal to
marginal reveme for the firm in pure competition industry,

has been going down, the egg 1ndustry is not able to make

- 53 -




a profit unless the lowest point in the short run average

cost curve is 1located below the straight marginal reveme

1ine facing a £4rm, The egg jndustry has relatively less

fixed cost portion than the other €rop producing industries,

due to large portion of feed and labor cost. Therefore entry

to and exdt from the industry is relatively easier than in

other indusiries. In a short run a producer stays in business

ag long as he covers the variable cosis. put in future, a8

tnhe size of a wunlt gets larger, the technology improvesSs
mechni.zation specds Ups the average variable cost curve will
shift downward, larger gap between average cost and average
variable cost will be realiged, due to inercasing portion of
fixed cost in future, the egg indusWy will have the tendency

of losing the flexibility of eniry to and exit from the industry.
In a long-tern analysis, when no fixed cost would exist by
definition, {nefficient producers with higher cost curve will
make a loss, and efficient producers will survive, Therefore

by economic theory under the aggumption of purc competition,
each firm remaining in the industry will produce up to the
lowest and the efficient point in the long run aveags cost curve.
$t411 the egf jndustry secms to be at region of economies

of scale caused by divisien and specialization of labor, and
usefulness of technologys Ab present time, eggs € not eligible
for the Federal Marketing Orders, for which basic legal anthority
1ies in the Agricultural Marketing Act of 1937 and its
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subsequent amendments. Bub the following will probably happen,y

if an egg marketing order is in effect. Demand elasticity for
eggs with respect to {ts own price at wholesale 1level has been
1ess and less elastic, This situation would be expected to
continue as long as consumers don't have good gubstitutes for the
ghell egrs or per capita congsumption for eggs continue to decrease.
The author had cbtained a gemand elasticity of -0.115, which was
very inelastic for the last two decades, This implies when the
anmal egg price goes up by one percent, demand for eggEs decrease
by only about 0.1%, which {ndicates that demand for €gHS is not
gengitive to its price change. In the previous equation, price
variable was introduced as an independent variaple to measure the
elasticity, and R2 delete of the yariable was 0,013 in the regression
and partial correlation coefficient between the price and
consumption was -0.8., These figures secm to indicate thut price
1 the most jmportant factor consumers have in mind whether to
buy or not. Therefore when egs price rises, consumers iy less
ammount of eggs for that period. Demand elasticity can be utilized
to measure price f1exibility when production of eggs changCs
yartin J. Gerra noted that a price concession of aboub 245% would
be required to increase per capita consumption by one percent

by using the reciprocal of the elasticity of demand, -O.h} in

1959, Another study published in 1963 showed the concesslon

1. Martin d. Gerra, The demand, sqgg%gt and_price
atructure for EEES SDA, +eths e NOW
1559, P. 19
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would be in the region of 3 Yo h%.l But the result the author
obtained was about 8,6% of price flexibility calculated on the
basis of demand elasticity of w0,12.This, in turn, can be
interpreted that 1f the supply of eggs Was curtailed by ons
percent under the marketing order, the egg price would g0 up

by ten percent from the year beforc. The elasticity of demand
for egns 18 suspected to have becn less and less elastic, for the
following three reasons. At first, consumers don 't have any good
substitubes for cggs for decades, 80 demand for egps 18 relatively
gtable regardiess of egg price fluctuation. At second about 90%
of shell egs were used nmainly as the table egasy neglegible
portion of industrial outlets exists At third, the egg price

has been decreasing 80 1ess and less portion of income is spent
for purchasing eggse For the rcasons gtated above the slasticity

will be less and less elastic in future,

DEMAND sLASTICITY WITH KESPECT T0 Ue Se PERCONAL INCOME

The author setl up another equation, since he wanted to
uge Ue S. income in place of Michigan income. Percentage change
jn demand due to the percentage change in U.S5. income was
caleulated by using the models

(0,020} (0.,2275)  (0.120k)
D = Estimated consweption rale pex .ar per capita,

g first difference, adjusted 95% of national
data, Units Percent

1. University of Maine, Approaches to Supply managenent
for the egg industry, Fe 10
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X1 = Annual, average Detroit wholesale prices,
Grade A, white, large, loose basis,
¢ first difference, Unitt Percent

X4 » Conpuwer Price Index, % first differenct,
Index base 1957 = 1959 = 100, Unit: Percent

X62 = UsS, Personal Income per capita,
%" first difference, Unitt Percent
RZ ® 0,73 R = 0.82 Sy.x = 101

The interpretation would be that when UsSe consumers personal
jneome increases by one porcent, the demand for egrs will go

up by 0.37%. The significance level was 0,01 for the coefficlent
of the regression. However correlation between price {ndex and
U.S. income was high, which provides a poor bagis for calculation.
The author sugeest to droﬁ price index at next rescarchs

The study by Nordin, Judge, and Wahby in the period 1921 to 19h1,
by the method of Jeast squares, produced 0.l with statistically
sigmificant level of 0.05.1 Gerra's value of elasticity, in the
period of 1931 - 1911 plus 1946 - 195k, showed about O.11 by the
least squares method, with no significance at the 10% level.

The author 's elasticity would be close to Nordin, Judge, and
viahby 's results, at a different period, since the deseropancy

was only 0.0h between these two elasticities. Therefore the demand
elasticity with respect to income wWas concluded to b about 0.37
in the period 195k - 1969

1, Martin J. Gerra, The demand, Su and price
structure for cgps, USUk, Tech. %. No. 120L
» .

- 57 =




CHAPTEL V

SUMMARY

The primary objective of this study was to formlate
a miltiple regression equation for predicting the November
averape price of Grade A white, large eges dellvered in
Detroit, Michigan. The problem in this study was to determine
the independent variables which influence the Detroit price.

The United States was ithe worldls largest egg producing
country in 1969, and no particular evidence was found to suggest
that U.S, would rank seecond in egg production in a yearss Turning
to utilization, the consumption rate per person in shell form
has been decreasing since 1915, But utilization of dried and
frozen eges is becoming larger.

Seasonality in egg production has been reduced very mach,
but seagonality still exists. Production area has been shifting
from North Central to Western and Sourth Atlantic states. The
mimber of layers times the rate of lay per layer makes total UsDs
egs production. The mumber of layers Seems to be growing one percent
anmially on the av.rage and the rate of lay seems to be growing
about half of a pereent anmally on the averdres The anmual growth
of rate of lay per bird is increaseing at a decrcasing:rate,

as of 196k, still 935 of U.S. famms sold their eggs, but sbout
30% of U.Se. eges came from 5% of the larpe flock owners wWho had
{1ocks of more than 1600 birds. The more specialigation and larger
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flocks seems Yo be tochnically feasibles ¥Wehipan egg industry
produced about half of eggs consumed in the state. The trend in
Michigan egg production is decreasing slightly year after year,

Put some evidence indicated Michigan egg industry was more efficient
than the national averageés

The egg prices for the past twenty years 1ndicated about orne
third of a cent drop every year at the farm level and the geasonal
price flutuation reduced very much, but price in Spring is still
low, and Winter high. Turning to the regional price differences
simple correlations of 0.99 among Detroit, Chicago, and New York
led to a conclusgion that egg prices had basically national

characteristics. Egg pricing is characterized a highly outmoded
and institutionalized egs pricing systema.

The method of analysis used in this study was least squares
repressions The period cxamined was from 1953 to 1969, which
nunbered 16 sample points. Four separate miltiple regression
equations were tried one by one. The dependent. variable was Detroit
November shell egg prices, delivered at Detroit, Michigan, graded,
white, large, loose basis. The first and second equation falled to
produce any significant findings. The third equation produced
fairly good resulbs R2 was 0,87 and the standard error of estinmate
was about five cents, The major jnfluential variables on the price
in Detroit, in the third equation, were consumption rate per capita,
averape ega=feed ratio of November of the pruvicus year and May

in the present year, cOnsumer price index and price difference
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between mediun and large siges, On the fourth and last
equation, the gtandard error of estimate was reduced to about
four cents. The seven independent variables tried were Hay and
June number of layers, April U.S., hatchery production, Consumption
rate per capita, rate of lay per bird, the averare egg-feed
ratio of November of the previous year and lay at the present
year, pricc difference petween medlum and large size egas in
October and consumer price {ndex. The major and important factors
influencing November Detroit egg price were April hatcnery
production, per capita consumption rate, rate of lay per bird,
and price difference between sizeg in October and consumer price
index. A Durbin-Watson test for the equation IV was inconclusive
with respect to auto-correlation among disherbance. In order to
test the workability of the eduation IV, the November price in
1970 was estimated as of October 1970. The actual egg was 39.79
cents per dozen but the estimated price by the Equation was
35,91 cents, resulting in a dlscrepancy of 3.87 cents.

Demand elasticity with respect to own price was estinated
to be —=04115, which wus very inelastic during 195l to 1969 period.
The elasticity I found was the 1owcat value over several decades,
which leads to a speculation that the demand elasticity wus
heading for less and less elastic situation. Over years the
egy prices had been slowly decreasing, o it reduced total
revenue to egp producers, which was less favorable to them under

the assumption of unchanged costs of production. The egs industry
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now seems to be enjoying the economies of scale and the
author feels that larger and larger flocks will be reallzed
in future., 46 the portion of fixed assets increases in the
egr industry, the entry 4o and exit fyrom the egg industry
by a firm was expected to be less flexible than ever.

Demand elasticity can be utilizid in another way. 1L the
supply of eprs was curtailed by one percent by some agreement,
or by other factors, the egs price would go up by ten percent
from the year before. The egg price has become more inelatic
due to the following conditions. At first consumers do not
have any good substitutes for shell eggs. Second, a neglegible
portion of industrial outlets exist, Third the egs price and
consumption has been decreasing, so less and less portion

of income is spent for purchasing eggs.
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