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Highlights 

• 
The principal contribution of this bul.letin is the presentation of 

detailed analyses of the major factors that affect the demand for 
and supply of eggs in the United States and the quantification in a 
statistical model of the relationships among those factors. 

Analysis of the factors that influence the supply of eggs indicates 
that the supply of eggs in a calendar year IS influenced by price 
movements within the same period through two methods of adjust­
ment under the control of producers-chick replacements and layers 
sold and consumed on farms where produced. If the egg-feed :ratio 
in the first half 01 the year when producers are starting ~hicks for 
future flock replacement is lower than the ratio for the correspond­
ing period .in the previous year, producers generally start fewer 
replacements. If the egg-feed ratio is higher than a year earlier, 
they tend to increase the number of chicks startad for flock replace­
ment. The number of layers sold aIld consumed on farms where 
produced is related to the egg-feed ratio prevailing in that year as 
well as to the number of potential layers on farms on January 1. 
When the egg-feed ratio is .above tr.e previous year, the number of 
layers sold and consumed on farms where produced is Jess than 
when the egg-feed rlXJ~p in the current year is below the ratio in 
the previous year. Th'd indicates an interaction between demand and 
supp1y within the 12-month span of January through December. 

The interaction between the supply of eggs and the price of eg!!S 
leads to the formulation of 11 structural equations to explain t~e 
major relationships in the egg industry-2 demand, 2 supply, 2 price 
level, a storage, and 4 identlty equations. Based on data for the 
years 1931-54, excluding the war years 1942-45, demand and supply 
coefficients .are statistically obtained by the method of limited in­
formation, which al10ws for the simultaneous relationships in the 
egg industry, and by the method of least squares. Coeflicients ob­
tained by fitting demand relationships by the simultaneous approach 

1 
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differed more from the least squares results for the comparable de­
mand relationships than did coefficients obtained for the supply 
l'elationshi ps. 

Measures of the elasticity of deman.d with respect to the price of 
eggs during the period studied ranged fro.n -0.U9 to -1.96. Larger 
demand elasticities "were obtained from the equations fitted by the 
limited information method than by the least squares method. 
Based on the most st.atistically significant coefficient, a I-percent 
change in the retail price of eggs, on the average, would be asso­
ciated inversely with about a -U.4percent change in the pel' capita 
consumption of eggs, after allowing for the effect of other economic 
factors. To increase per capita consumption by 1 percent requires 
a price concession at the retail level of about 2.5 percent, with an 
accompanying decline in consumers' expenditures for eggs. An 
elasticity of demand with respect to the pri.ce of eggs of -0.4 com­
pares closely with the avemge of estimates derived in time series 
studies by other researchers. .Estimates of demand elasticity in those 
stucues ranged from - 0.3 to -1.3, with an average for all the studies 
being about - 0.5 to - 0.6. 

A measure of the elasticity of demand with respect to the price of 
eggs also was obtained from household expenditure data. Using 
pooled 1955 and 11l:l:2 survey data for urban households, a demand 
elasticity with respect to price of -1.5 was obtained. This measure 
is a great deal higher than the results obtained from time series 
data. \\re "would expect a higher elasticity, however, because the 
variation in the price of eg{?s among income classes, especially for 
urban households, is due maillly to variations in the grade and size 
of eggs used. The price effect on consumption in a pooled cross 
section study mainly reflects this influence. 

K one of the demand equations fitted to time series data gave an 
elasticity of demand with respect to income that differed signifi­
cantly .f~'om ze~o. when. tested. a.t the 10-1?e~cent le:'e1. of sta~istica1 
probability, Ddficult]. ill obtall1111g a statlstlCally slO'lllficant lllcome 
I'espouse from time series analysis appears to be due to the high 
degree of interrehttionship among income, the price of eggs at re­
tail, and the general price le\'el. In addition, the per capita con­
sumption of eggs has declined yearly from 1951 while income per 
capita has risen. 

Dasecl on the income elasticities that were larger than their stand­
ard errors but did not differ significantly from zero at the 10-per­
cellt probability level, the elastlcity of demand with respect to in­
come deri\'ed from time series amllysis probably falls within a range 
of zero to 0.2, after allowing for the effect of other economic fac­
tors. This range compares with an illcome elasticity obtained from 
cross-section clltta for aU urbanizations in the spring of 1955 of 0.02, 
"which dill'erecl sif,rnificantly from zero at the 5-percent probability 
leveL In addition, an elasticity of demand with respect to ill come 
of 0.18, stn.Ustically significfmt at the 5-percent level of probability, 
was obtained from pooled cross-section data for urban househ01ds 
in 1955 and 10-:1:2. Although measures of income e1asticities ob­
tained from cross-section dn,ta telld to be smaller than measures 
from time series data, it appears reasonable to assume from the 
analyses presented in this bulletin that the elasticity of demand with 
respect to income for eggs for the period 1931-41 plus 1946-54 is 
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• 
very low, perhaps in the neighborhood of 0.1. This would imply 
that if income per person increased about 10-percent, and the price 
of eggs and other variables remained lillchanged, egg consumption 
per person would rise about I-percent. 

Other researchers have estimated elasticities of demand with re­
spect to income ranging from 0.3 to 1.1, values substantially larger 
than those obtained in the analyses presented in this study. Part 
of the differences in income elasticities obtained in other n,nn,lyses 
and the income elasticities obtn,ined in this study n,rises from the 
different time periods used. Only 2 of the 13 analyses by other 
researchers included observations more recent than 1941; those two 
cove~·e~ the period 1921-50. Intuitively, we expect tha.t income 
elastIcIty ",'ould be greattr in the pre-"World ,Var II perlOd when 
income levels were much lower than in the post-"\Vorld ,Yar II 
period. As the analyses in this bUlletin included both pre- and 
post-"\Vorld ,Var II periods, we would expect a lower income elas­
ticity than those obtained for pre-World War II analyses. 

• 

Measures of the elasticity of supply with respect to the price of 
eggs were not deriyed in this analysis because production responses 
were formulated with respect to the ratio of the farm price of eggs 
to the price of poultry ration. It was possible, ho,,"e\"er, to derive 
estimates of the elasticity of supply 'with respect to the price of 
poultry ration. These estimates indicate that for the period 1931-41 
plus 1946-54 the relationship between changes in the price of poultry 
ration and the quantity of eggs produced was zero to -0.3. 

Elasticities of supply of pullets raised with respect to the .January­
June average egg-feed ratio and of layers sold with respect to the 
annual average egg-feed ratio were obtained for the years 1£):31-54 
(excluding 1942-1945). On the average, a I-percent increase in 
the January-June ayerage egg-feed ratio is associated with about a 
0.4-percent increase in the number of pullets raised. A I-percent 
increase in the annual aye rage egg-feed ratio is associated, on the 
average, with a 0.4- to a 0.7-percent decrease in the number of layers 
sold and consumed on farms 'where produced. 

In the studies of supply response by other researcl1Prs, presented 
in table 25, no supply elasticities 'were obta:incd that differed signifi­
cantly from zero at the 10-percent level of probnbility. Bowe,"er, 
based on elasticities 'whose yalues 'were larger than tlwi r respedi \"e 
standard errors, it appears that in about two-thirds of the time 'we 
could expect bet-ween a zero to 0.4-percent inrrease in production 
following a I-percent increase in the a\'ernge price 1'('('('in'd by 
farmers for eggs. No conclusions from those studies ran be made 
aboni; the magnitude of the elasticity of sllpply 'with respect to the 
price of feed because either da:ta to establish error ranges were no(" 
given or else the standard errors were larger than their r('g['ession 
coefficients. 

Measures of long-run supply elasticities that are 10 times ,Q:l"pater 
than tIle comparable short-run elasticities are reported in the s(udy 
by Fisher (14-).1 Some caution is "warranted, hO'\'cycr, ill consid­
ering short-run "ersus long-run relationships in (he egg industry. 
The two measures differ, depending UpOll the period of time needed 
for an industry to adjust from. a gi,-en level of produclion (0 some 

1 Italic number!> in parentheses refer to Literature Cited, page 139. 
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desired long-run equilibrium level. If a complete adjustment is 
made in one time period, the s110rt-run and long-run e1n.8'~icities 
would be equal. The long-run elasticity exceeds the short-run elas­
ticity when more than one time period is required to adjust to the 
long-run equilibrium level. As producers can adjust so rapidly in 
the eg~ industry, it seems unlikely that the long-run elasticity would 
be so cliffe rent from the adjustment producers can make in one year 
to a price change, except in response to a, price increase that might 
encourage expansion beyond the existing capacity of the industry. 

Equations fitted by both the simultaneous and least squares ap­
proaches, as well as alternative formulations, were used to forecast 
values of variables in the egg industry beyond the years for which 
the equations were fitted. Based on a comparison of the simultane­
ously estimated reduced form equations with the least squares struc­
tural equations, better estimates of the annual quantity variables 
(domestic egg consumption, farm egg production, average number 
of layers on farms, and number of layers sold) appear to be ob­
tained from the simultaneous approach. But better estimates of 
the January-June quantity variables (domestic egg consumption, 
January-.Tune, and net into-storage movement, January-June) and 
the price variables (annual retaj} price, annual farm price, average 
January-June retail price, and average January-June farm price) 
appear to be obtained by the least squares structural equations. 

The simultaneously estimated reduced form equations express the 
variable to be estimated as an algebraically derived weighted. sum 
of the variables in a model that are taken as known. In making 
the algebraic transformation to the reduced form equations, the co­
efficients obtained from fitting each structural equation by the 
method of limited information are used. ConsequEntly, the reduced 
form equation contains more variables than appear in a structural 
equation. For example, the estimated values of egg consumption 
(presented in table .26) based on the simultaneous approach reduced 
form equations for model II of the egg industry are a weighted sum 
of 13 variables while the estimates from the least squares structural 
equations are based directly on the three variables specified as known 
in t1le least squares structural relationship. Other comparisons that 
can be made are discus!'led on page 95 and some indication of the 
results of tl10se comparisons are made. 

Introduction 

This bulletin discusses the principal economic forces that affect 
the demand for and supply of eggs and quantifies these forces in a 
statistical model so that estimates of the effect on price of variations 
in the factors affecting demand and supply can be obtained. Such 
estimates aid producers and marketers of food in estimating price 
trends and future income, so that necessary decisions regarding pro­
duction and marketing can be made. 

In the years 1948-57, the value of cash receipts from farming and 
the value of home consumption of eggs on farms ,..,.here produced 
averaged $2.0 billion for the country as a whole, :1 value equaled or 
exceeded only by cotton lint ($2.3 billion), hogs ($3.6 billion), dairy 
products ($4.8 billion), and cattle and calves ($5.7 billion). In 
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these years, year-to-year variation in gross income from eggs aver­
aged $O.:d billion . 

Variatioll in gross income from eggs reflects changes in the aver­
age price receiveu by farmers and in the quantity of eggs prouuced. 
lfor the 10 years wlder cOllsiuerMioll, the average pnce was 41.6 
cents per dozen, and the averuge year-to-year challge in price was 
5.7 cents. Production from farw flocks duri!lg this periou averaged 
58.4 bi~lion eggs annually, with an average year-to-year chuuge of 
1.0 bUhon eggs. I 

The CUl:;tuhlUry teclmique for obtaining measures of the relation­
ship between price alld consumption on the uemanu side, awl price 
and supply on the supply side of a market, has ueen the use of 
single-eq uation least squares regression allalysis. In the last 10 to 
15 years, however, the piolleering work of Haavelmo, anu tile subse­
quent elauoration by staff memiJers of the UowIes COJUmission for 
Hesearch in Economics [see, for exam pie, (28) and (l:W) J, has 
pointed out that under certain conditions, \\"hicll may here be in­
adequately grouped into the term "simultaneity," single-equation 
least squares I'egression analysis may not gi ve unbiased estimates 
of the structural coeflicients in economic models. If simultaneity of 
certain types is present, a system of simultaneous equations should 
be used to obtain estimates of the coeflicienls in the economic model. 
There is some .agreement, llOwever, that the single-equation analysis 
may serve satisfactorily as a forecasting model for a single ,'ariable 
when it is known, or can be assumed, that structural relations have 
not changed. Comparisons of forecasted values for several variables 
in the egg industry from both the simultaneous approach alld the 
single-equation least squares method are discussed on pages 86 to 96. 

The reasons for specifying a simultaneous model are well known 
to econometricians; nevertheless, to the investigator of a particular 
economic problem, the extent to which simultaneous relationships are 
involved in the economic structure being studied is not always read­
ily apparent. InYestigators of the demand for eggs in the United 
States have used both single-equation and multl-equation models. 
Fox (10) fitted a single-equation model, Cromarty (12) simultane­
ously fitted demand and supply equations, and Judge (;]5), Nordin, 
Judge, and Wahby (37), and Fisher (14) litted both single-equa­
tion and multi-equation models. Measurements of demand [lnd 
supply elasticities from these studies are given on page 81. 

~...:i..L Maior Relationships in the Egg Economy 

The major economic relationships and variables that constitute the 
egg economy are shown in figure 1. Items that represent physical 
quantities are shown in boxes; factors representing price and valuo 
appear in circles. The solid lines connecting the various items indi­
cate the more important factors; the broken lines indicate factors 
that are rela6vely minor or operate only occasionally. Arrows indi­
cate the principal directions of influence of each factor. Double­
pointed arro,vs indicate factors that are believed to be sim ultane­
ously related. The symbols in some of the boxes [lIld circles refer 
to the variables listed on pages G2 and 63, and to the equations 
listed on page 64. Notall the factors tlHLt appeal' in the diagram 
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are in the equations because of limitation of data and the require­
ment that economic models be statistically manageable. 

In the diagram,simultaneous relationships are indicated between 
price and consumption. In turn, consumption is closely tied to •
production; anllual differences in end-of-year storage, exports, and 
hatching requirements are of minor importance in the distribution 
of eggs (table 1). Approximately 9(j percent of egg production 
during the years 1909-40 was consumed domestically ':'lS food. In 
the subsequent period 1941-56, the proportion consumed as food by 
United States civilians and by our Armed Fon:es was 91 percent. 
Excluding those eggs "which ,yere consumed by the military either 
in this cOlmtry or overseas, 88 {lercent. of egg production was con­
sumed domestlCally as food in eIther shell or processed form. 

Use of li(lUid, frozen, and dried eggs, howeyer, is relatirely small 
except during periods of war. Based on data available since 1938, 
liquid, frozen, and dried egg production, converted to shell equi\'a­
lent, ranged from 3 percent to a high of 23 percent of total shell 
egg production. Hmvever, per capita use of processed eggs varied 
from 3 percent to 7 percent of per capita civilian egg consumption 
of both shell and processed eggs (table 2) as a largepart of liquid, 
frozen, and dried egg production in the war years ,,-as shi pped 
abroad or used by the military. Consumption of eggs in ~hel1 form 
by fin a! consumers, thereforo, is the major outlet for our egg 
productIOn. 

• 
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• THE DEMAND, SUPPLY, AND PRICE STRUCTURE FOR EGGS 

EGG 
PROQUCTIOJI 

Q. r-------- .. 
I MARKETING : 
I SYSTEM I 

J .....___..,l__-t-__ 
• 

...'U,"O.l SHOW DlltfCTlOH 0' 'HFLUE"el. lOUD LIMEl 'HOICAn MAJOIt ,.,.THS OF ,"'LUlHer. 
SYM'OU IlE"EIt TO HOrATlON IN THE TEXT. • AHD COH1UMfD ON ",'''d w"ERE PItODUCfO 

NEG. 60,.\·59(2) ACRICULTURAL .. ,t,AIt,ETING SERVICE 
U.S. DEPARTMENT OF AGRICULTURE 

FIGURE 1.-The factors illustrated her~physical and economic-largely deter­
mine the basic economic relationships tllat exist in the egg economy . 
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00 TABI.E I.-Eggs: SU1Jply and d'istribution, 1909-58 
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I 
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3, 840 77 15 3,932 75 12 174 190 02 3,'119 311942 _____________________ ~ 4, ,Ifill 75 3 '1,534 7·1 ]3 197 602 16·1 3,484 311943 _____________________ 5, 000 7·1 ] 5, 075 100 ]5 2;)8 616 382 3, 724 34 J;j194'L ____________________ 5,a6G 100 1 5,4G7 80 17 206 D 872 495 3,797 351945 _____________________ 5, 154 80 2 5. 2;)G 61 17 2;)1 615 583 4, 329 40]946 _____________________ 5,1;)0 61 1 5,192 109 66 179 300 1G3 4,375 37 51947 _____________________ 5, 077 109 1 5, 187 73 48 170 259 77 4,554 38 

1f).IS. ___________ -- - - - -- __ 5,0;)2 n 2 5, 107 72 40 178 6 -15 7 127 4, 705 38 ~If)49 ____________________ 
5,1'18 72 8 5,228 5a 28 202 6 1GG 762 4, 717 38 

1950. ____________________ ~ 
5, 40,[ 53 20 5, '177 52 30 201 0248 71 4,875 38 t;j

]951 _____________________ 5, 322 52 8 5, 382 63 39 226 -,14 155 4,941 39 
Ul1952 _____________________ 5, 32a 6a 8 5, a94 54 54 218 -3,1 118 4,984 39 8If)5a _____________________ 5,a07 54 7 5,308 38 58 227 -------- 117 4, 028 37

1954 _____________________ 5,402 38 ,1 5,'144 69 6·~ 224 -------- 101 4,986 37 g
J955 _____________________ 5, 404 69 2 5,475 73 G5 228 -------- 91 5, 018 87 
1950 ____________ --------- 5,470 7a 2 5, 554 88 04 25G -------- 80 5,060 8G
1957. ____________________ 68 50 252 88 5,025 851958 _____________________ 5, 389 88 1 5.478 -------- ~ 

5, a60 G8 2 5, 'J30 49 43 287 --------' 72 4, 979 84 
~ 

1 Farm production plus an allowance for backym-d flock production of 10 percent, 1909-54; 9 percent, 1955; 8 percent, 1956; 7 ~ 

percent, 1057; and 6 percent, H158. toJ 
l Rhell nnel frozen eggs prior to 1!J.l8; subsequently inclurles dried egg holdings. o 
3 lo:lhell eggs plus the shell equivalent. of dried and frozen eggs. o 
, Includes shell eggs only prior to 1941-

Ul 

5 Civilian per capita oilly, beginning 1941. Based on popl/lnLion figures not adjusted for underenumeralion. 

61 ncludes following storage losses in million dozen: 194'1, ](i; 1945.2; 11:148, 4; 1949,2; and 1950, 1. 

7 Incilldes quantities transferred from USDA stocks for civilian feeding of: 19·.18, 21 million pounds dried egg (63 million dozen); 


19·!!), 703 thousl\lld pounds dried egg (2 million dozen). co 
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TABLE 2.-Eggs: Liquid, frozen, and dried production; percentage of 
shell egg production; and civilian per capita use, shell and processed, 
1938-58 


-
Liquid, frozen,and dried Civi.lian per capita use 

egg production 

Year I

Shell equiv- Percentage of 


alent 1 shell egg pro- Shell Processed 3 


duction 2 


Million dozen Percent Number Number1938_________________ 119. 0 3. 5 293 17
1939_________________ 176.2 4.9 294 19 

1940 _________________ 
 183.4 5. 0 300 19
1941 _________________ 337.5 8.8 300 11
1942_________________ 808.9 18.2 306 12
1943_________________ 977.6 19.6 328 19
1944_________________ 1,243.2 23.2 327 27
1945_________________ 545. 3 10.6 379 23
1946_________________ 630. 6 12.3 359 20
1947 _________________ 546. 0 10.8 359 25
1948_________________ 401. 7 8. 0 361 28
1949_________________ 470.1 9.1 358 25 

1950_________________ ?­557.5 10.2 364 _01951 _________________ 318.4 5.9 365 27
1952_________________ 297.9 5.5 362 28
1953 _________________ 320. 5 6. 0 354 ?-_01954_________________ 363.1 6.7 351 25
1955 _________________ 353. 3 6.5 ?­34G _01956_________________ 362.2 6.6 3-13 25
1957 _________________ 369.9 6.9 331 27
1958_________________ 365.2 6. 8 323 26 


1 Com·erted on the basis of :H.5 pounds of liquid egg obtained per case of shell 
eggs broken prior to Jan. 1, 1951, and 38.5 pounds for subsequent breaking stock. 

2 Farm output plus 10 percent of such production to allow for nonfarm egg 
production, 1938-54; 9 percent, 1955; 8 percent, 1956: 7 percent, 1957; 6 percent,
1958. . 

3 Liquid, frozen, and dried egg (egg solids) converted to a shell equh·alent. A 
large part of liquid, frozen, and dried egg production in the war years was shipped 
abroad and is not reflected in per capita use of processed eggs. 

Consumer disposable income is not influenced to any great degree 
by variations in the price, supply, or consumption of egf,'S. In the 
last 30 years, the value of retail expenditures for eggs has not been 
more than 2 percent of disposable personal income. Therefore, dis­
posable personal income is treated as independent of fluctuations in 
the price, supply, or consumption of eggs. Koopmans (30: p. 131) 
hmye\~er, has pointed out that the exogenous character of consmners1 
income is assumed merely for reasons of exposition. Price and 
quantity on any market affect income directly to some extent. Fur­
thermore, the disturbances afIectincr the market under consideration 
may ,veIl be correlated with simi1'lr disturbances in several other 
markets. Together, they may have a considerably larger effect on 
consumers' income and, therefore, be correlated with the disturban~es 
of the equation for the market under consideration. In geneml, 
however, when working with highly perishable items such as f.;ggs, 

• 


• 


.' 



• 


• 
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we can justify treating variables that relate to the general economy 
as predetermined. 

It appears reasonable to assume that the current price of eggs 
does not greatly affect the supply or even the price of any com­
peting product. Of course, as producers vary culling rates because 
of changes in profit level, more or less farm chickens are ayailable 
for consumption. However, because the Jeyel of profits is a function 
not on1y of the price of eggs, but of feed and other variable and 
fixed costs, the effect of current egg prices on the supply of fru'm 
chickens for slaughter is smaU. Also, the degree to which poultry 
meat is substituted by consumers for eggs is probably negligible. It 
appears that these two commodities compete only in t·he sense that 
consumers' budgets are limited and, in al1oca,ting dollars for food 
expenditures, eggs and poultry meat both receive a share. 

The major question to be resolved with respect to simultaneity, 
therefore, is whether the supply of eggs reacts to changes in thl" 
current egg price ·within the same year. If the current price of 
eggs does not have a significant effect on supply, then a sin~le­
equation estimating procedure can be used to determine the struc­
tural coefficients for the demand for eggs. Otherwise, a system of 
equations should be solved simultaneollsly to allow for the inter­
action of supply with current price. 

.As eggs are a perishable agricultural commodity produced con­
6nuously throughout the year, price must nc1jnst so tIm! current 
production continuously clears the market, after allowing for stor­
age, hatchi.ngs, breaki.ng, and exports. In the spring mont hs of 
thish production, into-storage mm'ement and breaking acti\-ity be­
come important. For an analysis of annual data, l\Owe\'cr, it can 
be assumed that the price of eggs is determined ns a function of 
the quantity of eggs available for consumption and factors affect­
ing consumer demand. 

Because only a small part of production is exported, annual pro­
duction and domestic consumption are closely related. During the 
period 1925-41, 1)5 percent of the annual vnriaHon in the commmp­
tion of errgs was associated with changes in the production of e{.!f.,rs. 
In terms"of year-to-yerrr differences, the Goefficient of determimttion 
is about 82 percent. For the post-war period 19·J.G-:14, the rehttion 
behyeen production and consumption (ch'i1irm consumption and the 
quantities purchased by the military) is approximately unchanged 
in terms of original va1ues. In thn.t peTiod, however, there was little 
relation bet-ween year-to-year changes in procluction and consumption 
due mainly to the effect of militn.ry purchases and Department of 
Agriculture transactions in 1946-50. Those Hents, howewr, were 
due to extraordinary circumstances and did not reflect a basic shift 
in economic relationships. 

Fox (15, p. 59) suggests that an indication of the amount of si­
multaneity that may exist behyeen production and C\1IT!.'nt price can 
be. obtained by correlating pToduction with the predetermined and 
exogenous variables thrrt are. known to influence production. The 
residual variation is a measure of the endogenons or simll1t:l1leOllsly 
determined aspects of procluction as well as a measure of t he "dis­
turbance bias" ,,,hich might be involved. Endogenous variables are 
c1esirrnated as those Tariables "'hieh are determined simultaneously 
witlllu the model. Exogenous variables are defined as influencing 

http:militn.ry
http:breaki.ng
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the set of relationships constituting the model hut are not considered 
as influenced by them. Exogenous variables are grouped with 
Jagged values of endogenuus variables under the term predetermined 
variaules. 

Among the factors influencing farm egg production, the number 
of hens and all pullets on farms on January 1, the average rate of 
lay dt"ring the current year, and the egg-feed ratio for the previous 
yeal' meet the "predetermined" criterion. An analysis of the first 
differences of logarithmic values of the variables showed that for 
the period 1925-53, these predetermined variables explained 81 per­
cent of the va.riation in egg production on farms. The value of the 
coefficient obtained for the Jagged egg-feed ratio was not statistica.lly 
significant and it could be dropped from the equation with only a 
slight reduction in the percenta~e of variation in farm egg pro­
dllction explained by predeterml11ed variables. Consequently, al­
though a large part of the variation in egg production can be 
explained by predetermined variables, a significant amount of varia­
tion due to the action of endogenous supply factors remains unex­
plained. On the strength of this finding, it appeared appropriate 
to design a structural analysis to test the extent to which production 
is in part endogenous. The following sections examine the factors 
that influence the supply and demand for eggs for simultaneous 
relationships, formulating the major factors into a model of the 
egg economy. 

Factors That Influence the Supply of Eggs 
Formulation of an answer to whether supply is affected by cur­

rent price is complicated by the lack of empirical data for many of 
the variables involved. Conceptually, if the price received by farm­
ers for eggs increases, and other things remain unchanged, produc­
ers would be willing to supply more eggs-if price decreases, fewer 
eggs-than at the original price. This is merely a description of 
the familiar Marshallian supply schedule or curve lmder conditions 
of pure competition. As a theoretical formulation, it serves ad­
mirably. In application to actual experience, modifications become 
necessary. Marshall was altogether aware of the limitations, partic­
ularly in reference to time, of an all-embracing supply CUl'\'e and 
consequently distinguished three types: the market curve, the short­
run normal curve, and the long-run normal curve (33, pp. 496-497). 

vVe can consider the market curve as a completely inelastic short­
run supply curve. The physical quantity of goods available for 
sale is fixed. "It is a holders' or dealers' curve, rather than a pro­
ducers'" (6, p. 379). The short-run supply curve permits changes 
in production in response to demand changes as long as they take 
place within the existing limits of economic reSOUl"ces. This is the 
curve general1y met in everyday experience. If sufficient time is 
allowed for the so-called fixed economic resources to change, then 
the long-run supply curve evolves. 

• 


• 


• 

Short-Run Supply Period 

Our consideration of egg supplies centers on the short-run supply 
curve. vVithin the framework of a given-sized egg enterprise, farm­
ers can vary production in response to temporary fluctuations in 
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cost-price relationships other than expected seasonal variations by 
changing the number of birds ~'emoved from the laying flock. A 
reduction from the corresponding level of the previous year in the 
number sold or consumed expands short-run production, an increase 
contracts short-run production. Because of the opportunity to vary 
the number sold or consumed, the annual short-run supply curve for 
eggs cannot be considered as completely inelastic, as 1S the case for 
many agricultural commodities. Conceptually, within certain lim­
its, supply can adjust almost instantaneously to price. 
If we accept the principle that producers act to maximize returns 

(or minimize losses), changes in the number of birds sold and con­
sumed on farms where produced occur as cost-price relationships 
flu0tuate becJ,use the criteria which constitute a producer's appraisal 
of a profitable layer vary under different cost-price conditions. 
Obviously, periods could exist when producers' criteria of a profit­
able layer would point toward the elimination of all layers. Tlus 
does not happen because, as individual producers reduce the size of 
laying flocks by increased sales and home consumption, an equilib­
rium point is reached. At that point, supply is sufficiently con­
tracted in relation to effective demand so that the majority of pro­
ducers remailullg in the industry do not want to further reduce 
the size of their laying flocks under the existing cost-price relation­
ships. 

H we consider the short-run supply curve for the period January 
through December, producers can also vary egg production by start­
ing more or less clucks for laying flock replacement than the num­
ber necessary to maintaul the existinO' level of egg production. Of 
course, if actual egg production is to be reduced, reductions made in 
the size of the laying flock must be sufficient to more than offset 
the trend increase in rate of lay. Adjustments of supply to price 
conditions lag appreciably when this method is used because ap­
proximately 5 to 6 months are required before n~wly hatched chicks 
start laying e~gs. As farmers predominantly start chicks for flock 
replacements III the spring, egg production measured over a calen­
dar year has a hypothetical upper limit set upon it in the last 6 to 
7 months by the number of layers on farms on July 1, plus the 
number of chicks started for laying nock replacement in the period 
January through Jlme. 

• 

Entry or 'I.vithdra'Wal of firm8.-0ur concept of the short-run sup­
ply curve is sufficiently broad to allow the entry or withdrawal of 
firms from the egg industry. Because changes in short-run supply 
can take place only within the framework of existing economic 
resom'ces, entry into or withdrn;wal from the egg industry is deter­
mined by the relative attractiveness of profits earned by existing 
procluctiye resources when utilized in alternative opportunities. The 
principle of equal advantage states that equilibrium of the economic 
system is attainecl "\,hen the advantage derived from the employ­
ment of resources in all occupations is the same" (3~ p. 183). Gen­
e1'[111y, we assume that resources are free to shlft from one field of 
employment to another. 

vVe formulate the hypothesis that if profits earned from egg pro­
duction become more attractive because of an increase in demand, 
or a decrease in production costs, than earnings that can be derived 
from using the same combination of economic resources in the pro­

512993-59--2 
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duction of some other product: those resources will be shifted to 
the production of eggs up to the point where proLits gailled ft'om •.' 
the production of eggs are in line with prolits earned hom using 
the comparable resources in producing another commodity. The 
inverse procedure, of course, takes place for a decrease in demand 
or an increase in production costs. 

In actual practIce, producers probably lag in their reactions to 
changing conditions, -with the degree of delay tending- to be greater 
for contraction than expansion of productlon. Economic theory 
suggests that the long-run supply curve is reversible, but the short­
run~Cllrve is not. The latter is generally considered as behn \'ing 
differently for increases uncI decreases in supply. If demand in­
creases, there "in be a large expansion in production and a small 
rise in price. If demand decreases, production contracts relati\'ely 
little, w'hileprices drop sharply. Briefly, supply may be more in­
elastic in contraction than in expansion. 

The concept of th(, irreversible short-run suppl:,>- eUlTe is presentrd 
in figure 2. .t'l.t dell1ancl~DD. equilihrium price Po is obtained with 
00 the q uiLntity'?supplied. 8'<" rppl'P!"en ls the long-rull supply ('un'e. 
'Yith an increase in demiLud to D'D', shorL-rt:n production expands 

PRICE AND QUANTITY CHANGES 
WITHIRREYERSIBLE SUPPLY CURVES • 

D" 

&U 
U P'p,0
aI: 0 
Q. 

P"0 D' 

Q'o 

QUANTITY • 
U. S. DEPARTMENT OF AGRICULTURE NEG. 6096_58 (.4) AGRICULTURAl.. MAR.::ETING SERVICE 

FlGl'RE 2.-COllunoclities thnt haye inpyersiUe sUJ)ply C'Uf\'es ('xp:11l(1 1110],(> with 
an iue]'ease in deUland than tht'Y eOlltmct with It cnrrel:'polluiug rl'rlu<'tioLl ill 
c1emtw(L 
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mpidly to the new equilibrium price p~ andEquantity Q~. II demand 
decreases from DD to D"lJ", tue short-run~contmct.ion.of production 
establistles tlJe new equiliLrium points 1!~ and QZ. At these different 
equilibriums, supply ctmngcs proceed along the cun-es S' /:)' and 0",';:.'". 

One c-\:plallatlOn for uTe\-ersibility ill tue short-run stems frolll the 
ease of entry Ulto an industry relative to that of withdmwaL Once an 
initial i[1\-estment in a plant is made, the tendency exists to conduct 
production at or as near capacity as possible and La continue opemtion 
(at least dUl"ing Ute Short-l'llU) as long as variable costs are co\-ered.2 

These actions stem from sound economic principles. ResoUl"ces as 
slIch do not earn 1'01' tileir owners-they must Ge utilized. 

Bntry into the egg industry is l'eadily available to those who 
have the necessary economic resources or the means to obtain them. 
Licenses, franchises, patents, distributorships and other restrictions 
on entry into the llldustriul and commercial worlel do not impede 
prospecti I'e egg producers. .And the capital needed to Guild up a 
hyUlg flock, shelter, feed, and care for it is slllail relative to the 
capital required in ma.ny other nelds of enterprise. Because of 
these factors, and also because of the psychological appeal of a 
"return to the soil,': the production of eggs is looked upon by many 
retired workers as a profitable occupation to supplement their in­
come hom sa\"ings, pensions, and other sources. In addition, laying 
Hocks can readi Iy be tended by farmers and other memGers of fal~m 
households ill their spare moments and a part or all of the costs of 
production can be charged agtlinst the entire farm operation. For 
such egg producers, opportunity cost has little influence. 

L-sillg Census of Agriculture ciassiJications for flock size, approxi­
mately -bl: percent of the eggs so1<1 from commerciul farms in HJ;)± 
came irvIn flocks of fewer than 400 Girds. Because the Census data 
related to Hock size are limited to eggs sold, and exclude subsistence 
and part-time f,lrms, flocks of fewer than :1:00 birds undoubtedly 
accouut for more than 4-1 percent of the eggs produced in that year. 
Census data for lDao show that more tlmn four-fifths of the eggs 
produced on all farms in that year came from flocks of fewm' than 
·10{) birds. \\'hile there has been a decided trend to hU'ger flocks, it 
appears reasonable to assume tlmt close to JU percent of egg pro­
cluetion comes :froIn flocks of fe"er t1UlI1 400 Girds. In 1!),j·1, the 
[lI"el"af!e nllmber of Girds III flocks of fewer than 400 Girds was 83 
birds per flock. 

The elements of smnJI-sl'ale production and nonsensiti\"eness t) 
opportunity costs is a contributory j:actor to the irre\'ersibility of 
the s\tort-t"llll sllpply CUlTC for eggs. Beeause income from eggs is 
supplemental to many sma1J producers, tltey tend (0 continue pro­
duction uncllllnged or ,yith only sLight dowllward 11l0liific,Ltions 
'll"hen egg prices OeCOll1(' unfa\·ot"tble. Heuelioll to Jal'oruble prices, 
11o"'e\'er, is ge!lel"ally, within the limits of antilllble capital, along 
expansiOlHlry lines. He("tw;e the marginal cost eUITe of sllmll-sir.ed 
egg producers is not inelined steeply, the retUrJlS to Ge gained hom 
raisi ng additional hyers, or retaining Gi rd:; in the laying H()ek, 
more than offset the illCretlsed cost of pruducing the additioual eggs. 

" Sume operation mar enm continue in the short-run without coYcring variable 
costs. 

http:sllmll-sir.ed
http:short-run~contmct.ion.of
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Normally, expansion continues to the point where the additional 
returns just equal the added cost. 

Factors that determine the marginal cost ourve.-The elastic na- • 
ture of the marginal cost curve for eggs arises mainly from the cost 
composition of production. Christensen and Mighell (8, p. 25) 
summarize the results of several cost studies, as follows: 

Percentage Percentage
Cost item distribution Cost item distribution 

of total costs of total costs 

Percent PercentFeed_________________ Other 1_______________50 15Labor________________ 20 
Flock depreciation _____ 15 All items ____________ 100I 

1 Includes building depreciation, interest on investment .in the laying flock, 
litter, land, fuel, lights, and taxes. 

The individual producer contemplating a production increase will 
consider the major component of cost, the price of feed, to be un­
affected by his increased demands. The action of that individual 
will not influence feed prices. Consequently, in evaluating increased 
returns in relation to increased costs, the mar~nal cost of f.eed can 
be considered as almost perfectly elastic. un an industry-mde • 
basis, however, an expansion in flock size increases feed require­
ments, which could lead to a rise in feed prices. The marginal cost 
curve for the industry, as a result, is less elastic than that for indi­
vidual producers. 

An assessment of the marginal cost of labor for producing eggs is 
complicated by the structural make-up of the egg industry. One 
might assume that labor's marginal cost is the going wage rate­
the rate that an egg producer has to pay to hire an additional unit 
of labor. However, little hired labor is used in egg production. 
The majority, instead, is supplied by the individual producer and 
his family. The cost of their labor should be computed as its oppor­
tunitycost (the price they could earn in alternative endeavors). But 
for a large part of this labor, opportunity cost is negligible because 
there are few or no alternative sources of employment. Some au­
thors have pointed out that no "price tag" is applied to family labor 
and no "out-of-pocket" cost is involved m its use. In fact, labor is 
frequently used on family farms to a point where its marginal 
return is less than its market price (19, p. 501). Consequently, 
labor's marginal cost is relatively elastic, particularly when modern 
husbandry management techniques make It possible for a producer 
and his family to care for 5,000 layers without hiring additional 

he}h·ock depreciation is usually considered as the cost of producing 
pullets or the value of the pullets when they are added to the laying • 
flock minus the salvage value of the hens. The chlta on pa!!'e 16 
overestimate the charge for the depreciation of the flock becUllse no 
allowance is made for the value of cull hens. A. more realistic 
appraisal would indicate that the farmer probably recoups about 
one-third of his cost of producing or purchasing pullets. Theflock 
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• 
depreciation charge declines from 15 percent to 9-10 percent of total 
egg production costs after this allowance for returns on culls. A 
ureakdown of costs (8, p. 25) showed that. almost two-thirds of flock 
depreciation charges consist. of feed and labor costs for producing 
pullets, 20 percent for purchasing chicks, and the remaininO' 15 
percent for other charges such as depreciation of buildings, fand, 
fuel, and so forth. We 1ulVe shown that marginal costs for feed 
and labor are relatively elastic for many indivIdual producers and 
a similar line of reasoning also applies to costs of purchasing chicks 
and to several of the other smaller charges enterin~ into the cost of 
prodHcing eggs and pullets. As a result, the added charge incurred 
for flock depreciation when the flock is expanded increases at a slow 
rate, indicating that the marginal cost fnr flock depreciation is 
probauly very elastic. 

It appears from this discussion tho: "f" .l'ginal supply curve 
wllich faces tIle llldividual egg producer 11:> lelatively elastic, thereby 
contributing to an expansionary tendency in times of expected favor­
able profit. 

Price Expectations of Producers 

• 
In deciding what action to take under changing cost-profit situa­

tions, the indiYidual producer is influenced not only by factors that 
contribute to the irreversibility of the short-run supply curve, but 
also by the effect of psychological motivation. For example, in a 
period of unftwor~~ble returns, some individual producers may feel 
that they can best improve their position by mamtaining their lay­
ing fl0ck at its existing size while the industry, in the aggregate, 
reacts to unfavorable returns by heavier Cll11ing of layers. If total 
production 1s cut so much that prices subsequently rise, the producer 
who has maintained his laying flock will have a larger output to 
sell than if he had cut its size. The individual producer's dlSposi­
tion to maintain or reduce flock size, the 6ming of his reduction, 
and its extent, mnst necessarily depend on equating possible future 
income to be realized by maintaining laying flock size with the 
immediate loss to be avoided by a reducHon. 

• 

Indj,-idllal producers do not formulate scientific hypotlleses of 
their expectations concerning the future price of eggs, but they do, 
nevertheless, weigh the factors which they believe influence the re­
turns to be obtained from production. Boan (9~, p. 90) points ollt: 
"1Vhen resources have to be committed before the outcome can be 
l..-nown, some assumptions about economic returns mllst be made. 
But the expected returns are uncertain, and how the farmer reacts 
to this uncertainty will determine, other things being equal, how 
productive he is." For crops which are produced on a disconHnu­
ous basis, expected price plays an important part in determining the 
planted acreage. For egg production, which is continuous, the in­
fluence of expected price probably reacts both upon the n~lmber of 
layers removed from the flock and upon the number of chIcks pur­
chased for future addition to laying flocks. 

Schultz and Brownlee (40. p. 4-96) found in an attempt to formu­
la.te a price expectation model that, in a sample of Iowa farmers, 
producers of corn based their actions on past re]a,60nships. "While 
recent increases in yields of corn were discounted about one-half, 
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farmers apprn.isecl t11e other half as a real gain -which they l'xpected 
-would continue. The relationship bet,,-een past and expected yields 
-was modified somewhat by location, age, tenure, and eclucntion of • 
the operator. In the case of hog prices, 11o"e.-er, "'hich flndllate 
more tllan corn yields, Iowa farmers showed a strong prefC'rence 
for nsing current prices in formulating HlPir price e1~pectations. 

The eqq-feed Tatio.-Each factor considered by a prodllcH in 
making his plans for short-run production should be inc1ndecl in 
the forn11llation of an expectation model for the egg indllstry. 
,Vhether a prochwer culls more or fE',ycr laYl'rs than nsnal nnel the 
number of haby chicks purchased for future addition to la~-inrr flocks 
arE' a fllnetion of the producer's expectations of fllture rE'tnrns. A 
yardstick of returns is the egg-feed ratio which shmys the TIllmher 
of ponnels of feeel t11at can be nnrchasec1 ,yith t1l(' price rl'cl'iyl'cl hy 
fnrmers for one dozen eggs. ",Vith more than half of totn1 prO(lllc­
tion costs, and an even grpater part of .-ariah1e proelllction cost.s, 
represented by the cost of ·fpec1, the egg-feed ratio rpflpcts t1lP raho 
of retllrns to the most important short-rtm cost factor that faces the 
prodllcer. 

In llsinrr the egg-fped rn,tio as an inelicn,tor of rptllT'ns to prorlllcers, 
consideration must be rrin'n to the effect of improYf'mpnts in lms­
banchy practices and 'flock mnnagE'ment. These hn \'e pHmi t ted 
grentel' eg.rr outnnt per layer (see page. 24) and, in E'fficipnt floc'ks, 
per pound of feed fpd. As Olltput per la~-er trpnds llDWar(l. the 
producer's concept of a profitnble mtio of egg pricE'S to fE'ed prices • 
tends to chanrre. To E'liminate tllis pffect in t11p statisticnl n'rifica- . 
60n of expectation models based on time sprips data. analysps should 
be conducted using the method of first cliffpl'pncps. or plse. the trend 
increase .in output per layer should be allowed for by introducing it 
as a .-anable. 

If means were a.-ail able to conclnct a sample snr'-e.- in wllich E'ach 
respondent was asked "'hat ]1e expected the errrr-fepd rntioto hp in 
some fntnrp pprioc1. an nn~rage of their p).-pectations for thp sppcifipd 
dnte c0111c1 be fmmel. These samnle rpsnlts coulfl he contrastNl with 
egg-feed ratios c1erincl from alternnH,-e mnthp111flticnl mO(lels to 
ascE'rtain "hich expE'ctation model yip1ds an prrg-fppd rntiow'ith the 
smallest deviation from the ayemrre exnected hy proelllC'pTs inclnded 
in the sample. The model thns splected "'ollld be cl10spn as illnstra­
6,'e of how proc1ncers fmme tlwir exnpr.tations. rnfortnnately, no 
such experiments have 1wpn conducted for the prrrr industry. 

Decision funrtiorl.s 1"ith TP.~pert to nor7c rrp7arf'mrnf.-1n formn­
lating fntnre prodllction plans. proclnc.ers must c1eci(lp how mnny 
bahv chi('1\s to pllTchase for nltl.lre flock rpplncpmrnt. Rpcnnse those, 
chicks ,,,in not Jwrrin proc1ncinrr 1mtil nhollt (j months nfter tlH'Y 
arehntchecl, pnrchases are conclitionNl by wlmt proclllc('rs fpe1 rp­
tnrns will 1)(' from tlw. eggs producNl in n ti111p span (j to 18 month" 
later, as well as by the response of prodncers to prr"iol1s r('tuT'11S, 
Aninclication of thnJ eleeision fllnction is rrinn by fnrmpl's' "1n- • 
tpnc1ed Pnrchasps of Rahy (,hicks~' as of FehnlHry 1: rpportprl nn1111­
ally in the Fehruary issue of ('rop Pl'Odl1dion (45). A11 hOllrrh 
farme~s may snbsp(]nently yary from thpir stntpcl int('ntions I)('cnllsp 
of chanrring conditions (luring. the period Fpbrllnrv t1n'ongl1 7\fay 
when they purchase the major part of their replacement chicks, 
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• 
changes in the. actual number of chickens raised conform closely to 
early season plans, as shown in figure 3. 

INTENDED PURCHASES OF IABY CHICKS, FEBRUARY 1, 
RELATED TO CHICKENS RAISED ON FARMS, 1938·58 
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l~lGU1U;; 3,-lPal'IIlel's closely follow their early season intentions to purchase 
baby chicks as indicated by the .number of chickens .l'aised during the year, 

• 

A producerls decision to purchase baby chicks undoubtedly is 
conditioned by his expectations of what egg production profits will 
be at the time of marketing his products, To aid in his decision 
mn,king, he. has n,,'ailable the past history ·of the egg-feed ratio and 
his knowledge of the current egg-feed ratio. In addition, the pro­
ducer probably introduces a number of other factors which he be­
]ie,'es are reJenmt. The number of hens, pu]]ets of laying al1e, and 
pu llets 110tyet laying that are on farms at the time of decisIOn all 
mIluence egg production during the following 6-18 months, Egg 
proclucUon, 111 turn, affects the egg-feed ratjo through its effect on 
pri(,e, as well as by influencing the demand for poultry feed, 

The simplest expectation model that can be formulated is to 
assume that producers' intentions to purchase baby chicks are influ­
enced by the prevailing level of the egg-feed ratio, This model 
implies that fal'me.l's do not react to past experiences in framing 
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their opinions of a future period, but consider instead that the pres­
ent short-run market phenomena will continue. In a test of this 
hypothesis, ye.ar-to-year ratios of the January egg-feed ratio ex­
plained 54 percent of the variation during the period 1938-54 in 
the year-to-year ratios of farmers' intentions to purchase baby 
chicks.s On the average, a 10 percent increase over the previous 
year in the January egg-feed ratio was associated with a 3.4 per­
cent increase over the previous year in February 1 intentions. 

An additional factor that might be introduced into this model is 
the influence of trend in the rate of lay. If a producer expected 
price to remain unchanged from recent levels and, therefore, in­
tended to purchase the number of baby chicks which, in six months, 
would produce the current quantity of eggs, he might reduce his 
purchases compared to the previous year's purchases in order to 
allow for an mcreased rate of lay from the replacement chicks. 
Adding year-to-year ratios of the rate of lay per layer to the sim­
ple expectation model formulated above increased the percentage of 
variatlOn explained in the year-to-year ratios of farmers' intentions 
to purchase baby chicks to 65 percent.4 

More sophisticated models can be formulated by assuming that 
past prices. as well as current experience influence producers' ex­
pectations about future prices. In weighing the influence of past 
prices, it appears reasonable to give l~ss importance to less recent 
prices. Table 3 gives the results of two analyses that were made 
which relate prevIous experience with the egg-feed ratio to farmers' 
intentions to purchase baby chicks. In the first analysis, farmers' 
February 1 intentions to purchase baby chicks (which are reported 
as a ratio of the previous year's intention) were expressed as a 
function of rate of lay and the egg-feed ratio lagged one year; the 
assumption being that producers are guided by their profit experi­
ence in the previous year. The second analysis used percenta~e 
chancres from year-to-year in the 10-year moving average of the 
ega-feed ratio, with the last 4 years weirrhted 2, 3, 4, aIld 5, as an 
in8icator of how producers' evaluations of past outcomes are formed. 
The coefficients obtained from these analyses, as well as the amount 
of variation in the dependent variable explained by the independent 
variables were not significant. 

From the poor results obtained for these models, it appears that 
age, health of operator, size of household, ayailability of labor, size 
of capital assets and liquid assets, previous income experience and 
levels, and other factors at the micro-economic level that we have 
not measured have an important effect on producers' decision func­

a The equation obtained for 1938-41 and 194i-54 (omitting the years for 
World War II) was: 

log X;=1.31+0.34 log X 2 (1) 
(0.10) 

r!2=0.54 81.2=0.03 
The num}1er in parentheses in this and subsequent equations is the standard 
error of the regression coefficient. 

'The equation obtained for 1938-41 and 194i-54 was: 
log Xf=l.2G+0.36 log X2-2.24 log X, (2) 

(0.09) (l.3G) 

Rt,.=0.G5 	 r;2.3=0.G3 

81.23=0.03 ~3.2=0.23 
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• 


• 
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tions. In a study of production responses, Johnson (934, p. 221) 
says, "In as much as mdiyidual production responses are tied so 
closely to risk, uncertainty, preferences for security, liquidity, and 
social status, industry supply responses are related to the same 
factors." 

TABLE 3.-Farmers' intended purchases oj baby chicks: Results oj 
correlations Jor alternative expectation models 1 

Effect on intended purchases of a 
I-percent change in 

Coeffi­
cient of 

Dependent variable multiple Rate of lay Egg-feed ratio 
determi­
nution 

Net .standard Net Standard 
effect error effect error 

Farmers' intended pur­
chases of babY chicks. Percent Percent Percent Percent

]eb.1______=________ O. 	 05 -1.27 2.41 2 O. 07 0.16 

.04 -1. 35 2. 76 3.17 1.25 
Do ________________ 

1 Computed by least-sqnares analyslS of data for the perIOd] 938-41 and 1946--56 
expressed as ratios to the previous year's data. The coefficients of multiple de­
termination and the regression coefficients obtained from these analyses do not 
differ significantly from zero at the 5 percent probability level. 

2 Egg-feed ratio, lagged 1 year. 
3 10-year moving average of the egg-feed ratio, with the last 4 years weighted 2, 

3,4, and 5. 

An additional factor that should be considered in appraising the 
results of expectation models is that from 1949 to 1956 the annual 
price of eggs received by farmers alternated from high to low. If a 
producer accepted this as a recurring event, then when prices for a 
particular year were favorable, the producer would expect low prices 
to follow and would reduce production. After a low price year, the 
inverse action would be followed. Such behavior could explain the 
negative relations obtained. Producers, in general, probably do not 
follow such pattern or else their actions would tend to negate the 
events they expected. 

The previous discussion on expectations assumed that producers 
act to maximize their profits consistent with a given output and 
expected price. However, as an alternative, producers may follow 
a course of action which, instead, minimizes the effect of possible 
losses. 9ne wTiter (393, p. 70) said, "No one would seriously hold 
that busmessmen have no other goal than money profits. It takes 
no unusual po·wers of observation to realize that not all businessmen 
want to get stomach ulcers, that some of them prefer to take it 
easy, that most of them dislike sleepless nights worrying about risky 
deals, that some like to gamble, that many are patriots who will 
want to avoid doing tllings which the government says are bad for 
the country, that several like to be 'big shots' running big enter­
prises and being admired for their position, that many have a pride 
of workmanship and a feeling for sportsmanship." 

The attitude of producers towards profit maxinlization can be 
illustrated by a device called the payoff matrix. We assum~ that 
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a probability distribution is attached to a producer's expectation 
about a future price, that is we create imaginary situations, associ­
ate them with named future dates, and assign to each of the hy- • 
potheses thus formed a place on a scale measuring the degree of our 
belief that a specified course of action on our own part will make 
this hypothesis come true (41, p. 2). For example, a producer may 
feel that there are 4- chances out of 5 that the a\'erage price he will 
receive in the following year for eggs will be 35 cents. But he u.lso 
feels that there is 1 chance out of 10 that the price could be 38 
cents, 1 chance out of 20 that it could be 40 cents, 1 chance out of 
30 that it could be only 30 cents, and so forth. The conservative 
producer tends to act on the probabiE ty of SO percent; the more 
speculative producer on a sma]]er probability of certainty, but a 
gTeater probability of gain. Shackle (41. p, 4-) feels that "the 
enterpriser does, in fact, concentrate his attenttion exclusively on 
the best and the worst hypotheses in this range." In a payo:ff ma­
trix, these attitudes are jlJustruted as follows: 

Profit Loss Outlook 

Siz;e________________ Low ___________ Lo\\'_==-=-=..= lfconscryutiYC, 

Probability __ __ __ ___ _ High___ ____ _ _ _ _ Low__________ _ 

1===========1============ 
Size -- -- - -- - --- - - - - - I-ligh____ - -- - -- - H~glL__ - - - -- -- }SPCCulutive, 
Probability__________ Low __________ Hlgh__________ _ • 

Obviously, both tht concept of profit maximization and the mini­
mum-maximum approach (payoff matrix) are premised on future 
expectations about price and other variables, Therefore, without 
resolving the question of the course of behavior of producers, we 
can, nevertheless, introduce expectations about future price as an 
important factor influencing farmers' intentions to purchase baby 
chicks, Because our regression ana1ysis shows a historical relatjon­
ship between intentjons to purchase baby chicks, the current egg­
feed ratio, and the rate of lay, it appears satisfactory to premise 
this relationship as an indication of producers' expectations about 
future levels of profit. 

Physical Factors Tha(lnfluence Supply 
Reference to figure 1 shows that the physical fadol's that bring 

about changes in annual egg production are ('hanges in annual output 
per layer and changes in the annual average size of the laying flock.5 

5 The CI'OP Reporting Board estimates monthly egg production by multiply­
Ing the avel'age number of layers on farms during a month by the average 
numbcr of eggs produced monthly per layer, Annual egg production is tbe 
sum of the 12 monthly estimates, • 

Tile average number oE layers on hand during the month Is the mean of the 
estimated numbel' 011 the first of that month llnd the fil'st dny of the sm'ceed­
ing month, Estimntesof the total number of laycrs on the first of each month 
Hre made 011 the basis of monthly reports on the numher of layers on crop 
reportf>I's' farms, 'l'he number of layers 011 farms .Jnlluary 1, as estimated 
annually, sel'\"es ns the starting point for these monthly estimates, Bench­
mark data on chickens over 4 months old are available from the Census of: 
Agriculture every (j years, 
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To assess the relative influence of the average number of layers 
and of output per layer upon year-to-year changes in egg produc­

• 	 tion, measures of the "direct effect" of each factor 'Tere obtained 
usin~ the procedure outlined in Reserve Levels for Storable Farm 
Prvatwts (58, p. 26). Figure 4 shows these results for the period 
1926-58. 

EFFECT OF NUMBER OF LAYERS AND OUTrUT PER LAYER 

Mil. EGGS­
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EGG PROI)UCTION* 

EFFECT OF NUMBER OF lAYERSo 

. EfFECT OF OUTPUT PER LAYER6 

1931 1936 1941 
.CHANcr FROM PllfECEDING YEAR. °CH.f.I"'Gf III HUMan OF LAYERS TIMES OUTPUT PER L..t.YU '''' THE "REV'OU~ yr.u• 
.6 CH I.HGE IH OUTPUT PER LAYER TlMfl HlIMIER OF LAYERS IN THE PREVIOUS YEA•• 

u.s. OEPARTIoIEPll OF .AGJtICULiUP.E 

• 	 FIGURE 4.-Changes in egg production ill the last 10 years have been less than 
previously, with a reduction in layers on farms almost olI-setting the in­
creased rate-of-Iay. 

In more 	than half the years during this period, changes in the 
average number of layers on farms were the major factor contribut­
ing to changes in farm egg production. Particularly during 1941-GO, 
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changes in number of layers had the greater effect as numbers 
expanded rapidly to an all-time peak in 194:4 and then contracted. 
WIth output per layer trending upward at about a constant rate 
since 1941, the effect of changes in rate of lay has varied little dur­
ing the past 15 years to 20 years. To surpass the trend factor in 
!'ate of lay as the major contributing effect to changes in egg pro­
duction, a minimum change from 1 year to the next of about 5 
million in number of layers on farms durin~ the year is required. 

Output per layer.-A host of factors which can be grouped into 
"trend" in genetics and management practices influence rate of lay. 
These mainly consist of the crossing and breedin~ of higher pro­
ducing strains of layers, the control of infectious diseases, the adop­
tion of better flock management practices, and the improvement of 
feed formulas. Each has contributed to an increase in rate of lay, 
but their effects are not individually measurable. 

Producers can influence output per layer by adopting these salu­
tary factors, but once an improved genetic quality or management 
practice is put into use it tends to remain in use until supplanted 
by another, more efficient, factor. As an improvement is adopted, 
the average cost curve of a producer shifts to the right to a new, 
more profitable e9,uilibrium position which he attempts to maintain. 
This lessens or ehminates that factor as a control m the hands of 
the producer over output per layer. 

Inspection of the top chart of figure 5 shows that the annual 
incJrease in eggs produced, per layer 6, was not very marked until the 
late 1930's. Beginning about 194:0, however, the increase each year 
in rate-ai-lay rose to about 3--4 eggs per layer. 

Because rate of lay is such an important determinant of the quan­
tity of eggs produced, and because an increased rate of lay has the 
effect of lowering the cost curve as long as the marginal cost of 
obtaining the increase is less than or equal to the marginal return 
from the higher rate of lay, producers are interested in whether the 
trend increase in the rate of lay will continue. Conceptually, the 
upper limit on egg output per layer is the length of the physiologi­
cal sequence required between each ovulation. Sturkie (4.4, p. 254) 
found that the interval between successive eggs ranges from 24 to 
28 hours for most hens, depending on the Jength of the sequence. 
On this basis the upper limlt to the rate of lay would fall between 
313 and 365 eggs. ·Whether such a high output per layer for a 
flock could be attained is conjectural. However, rates of lay of 
350-360 eggs have been reported for individual layers. The charts 
in the lower half of figure 5 show that the rate of lay appears to 
have leveled off in the spring months of peak produc60n and is 
increasing less rapidly in the remail1in~ months. In addition, dltta 
by States, for recent years, on rate of lay show that annual output 
per layer has leveled off in many States (table 4:). It appears more 
reasonable to assume, therefore, that rate of lay will continue to 
trend upward at an increasingly slower rate than to assume that 
the present increase of about 3--4 eggs per year will continue until 
the physiological maximum is reached. In the economic model of 

• 


• 


• 

«I The number of eggs produced on farms during the year divided by the 

average number of bens and pullets of laying age on farms during the year. 
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• RATE OF L/.\ Y 
ANNUALLY, 1909-58, AND MONTHLY, 1938-58 
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FIGUUE n.-Output per layer has increased almost 4 eggs each year since 1940 

due to impro..-ed breeding and better management practices. GaIns have chleJly 

come from increased layin~ in the winter months. 
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TABLE 4.-Eggs: Rate oj lay per layer, by States, annually, 1950-58 t>j 
~ 

Eggs laid annually per hen and pullet of laying age on farms during year 1 
State and division I ~ 

1950 1951 1952 1953 1954 1955 1956 1957 1958 ~ c 
Num- Num- NUlll- Num- Num- Nmn- Nmn- Num- Num­ ~ 

ber ber beT beT ber ber ber ber ber 
~aine ttl195 200 198 200 204 211 212 210 208
New H!unpshire ________________________ - --­ 192 196 197 202 204 202 205 202 202Vennont __________________________________ ~ 202 200 206 207 216 210 215 212 207 t;;!
~assachusetts_______________________ - - -- -­ 205 205 207 211 212 209 212 214 213 
Rhode Island __ --- - - - __________ -- ___ - - - ---- 201 203 206 207 210 208 218 207 213 
COllllecticut ________ - _____________ - - - --- --- 202 201 20,1 198 202 206 212 207 215 ~ 
New York______ -- -- - _____________ - -- - - -- -- 188 190 200 197 199 202 202 205 209 .... 
New Jersey ________________________________ t-:I

185 187 191 191 188 189 192 195 194 0
Peullsylvauia- ___________________________ -_ 183 183 191 195 196 198 202 205 207 !'" 

North Atlalltic_______________________ -­ q
189 190 196 197 197 199 202 204 205 rnOhio______________________________________ 
183 184 189 190 190 194 201 201 205 t::1Illdialla ___________________________________ t;;!179 184 189 18!! 193 196 201 204 208 

IIHno~____________________________________ I'd173 176 183 185 185 193 197 197 200 1-:1IVtichigall ________________________________ -­ 183 185 187 189 192 194 195 197 202'ViscOllsin _________________________________ 0177 183 187 188 192 199 201 204 208 Isj 

East North CelltraL ____________________ 179 182 187 188 19U 195 199 201 205 >
0 

~innesota__________ - ________________ - -- --- ....183 191 192 197 195 201 205 207 212 
~ 

Iowa______________________________________ 
185 189 192 198 201 207 209 212 216 

~issourL _____ ---- __________ - ___ - - -- - - - - -- 171 174 175 176 176 183 183 188 187
North Dakota ___ - ___________________ - - ---­ 158 168 172 174 177 177 177 180 182 ISouth Dakota______________________________ 165 174 177 182 181 184 191 198 202 ~ 

t;;!Nebraska____ - -- - - - - - __________ - - - - ---- - --- 176 180 180 185 188 194 198 200 203!(ansas____________________________________ 173 176 179 184 183 193 193 196 200 

West North CentraL ___________________ 177 182 184 189 190 196 199 201 206 



• • • 
Delaware__________________ -- - -- -- - --- - - --- 177 178 179 184 182 186 192 179 184 

171 177 174 183 182 180 185 183 185 
170 171 172 175 173 177 182 184 189~:~r;~l~~~~= ==== == ==== ==== ==== === ==== ====== 
170 174 175 177 176 175 179 178 178West Virginia _______ -- - - - - - - - ----- -- - - -- -- ­
155 156 161 163 175 180 188 193 193North Carolina ________ -- - -- - --- - - -- - -- - - ---	 184 186 '=' 139 147 152 lUI 163 179 184 l".l 
139 149 158 173 178 192 196 197 199 
166 172 174 183 202 204 208 207 208 

South Carolina _______ - -- __ - - -- - -- -- - --- -- - ­

~l~~i~~_~================================== 	 ~ 
~'=' 162 165 172 177 184 190 191 193South Atlantic ____ -- - --- - --- -.. - -- - - --- 158 

166 1(;2 16,1 173 170163 16a 166 	 169 ~ 166 166144 149 149 152 152 160 166 	 I'dAlabanla __________________________________ 145 148 158 164 173 17\) 180 186~:~~~~;i~================================= 135 
134 138 148 151 156 166 161 163 ~~ 130

~~~~~~:fs~~~~~============================= 139 14<1 146 151 154 HiO 171 170 175 
Louisitlllll_____________ ---- -- -- ---- -- - - - -- -- 129 133 138 143 152 155 Hi2 161 164 

Hi6 171 167 176 175 177 179 ~ Oklahomll ___________ - - __ - - - - - - - -- --- - -- --- 159 161Texas_____________________________________ 	 184154 155 164 170 169 173 178 182 ;g....
167 	 176 C'lSouth CentraL ___ -- -- - - --- -- - - - - - - - - --- 148 151 156 161 	 161 172 174 

l".l 

183 189 190 190 196 rJlI\IontulH1____________ - - - - - - - - - -- - - -- -- --- -- 175 171 177 183Idaho_____________________________________ 	 200 201 207 210 212187 187 192 192 ~ 188 191 186 191 193175 178 179 187 	 ~ 
185 185 191 190 191~~~~~~rog:~~=============================== 168 169 179 185 

New Mexico __________ - - --- - - - - - - ---- -- - --- 161 165 165 170 180 185 177 182 186 
Arizona ___________________________________ 174 172 183 188 194 18G 20,1 197 208 ~ Utah ______________________________________ 	 203 202 199 198 208 l".l184 189 191 193Ncvada ___________________________________ 176 188 180 185 196 182 214 185 173 1>:1 

20,1 	 211 2J2 219 220 222 0Washington---- __________ - __ - - --- - - -- - - -- -- 203 202 208Oregon ____________________________________ 	 204 210 216 218 221 t:a195 199 20·\ 20'1 
California ____________ - - -- -- - - ---- --- - -- --- 192 192 197 203 

t::l 
209 211 218 222 225 	 l".l 

t::l
\Ycstern____________ - - -- - - - - - - - - - - -- --- 189 190 195 200 205 207 218 2Hi 219 rJl 

188 192 196 198 201United Stutes _____ - - ----- - ------- - - - --- 17<1 177 181 185 

1 Number of eggs produced during the yellr divided,by the.l\vc1'llge.numiJer of hens t\11(1 pullets of laying ngc on hand during thc yenr. ~ 
Chickens and Eggt! (46). 	 '"-t 
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the egg economy, formulated on page 64, output per layer is classi­
fied as a predetermined variable because, within the time period of 
a year, trend factors predominate. 

This assumption does not allow for the effect upon output of 
changes in feeding rates. For varying levels of profit, ;producers 
may change. the quantity of feed provided for the laymg flock. 
However, It has been shown that the most profitable feeding prac­
tice is to provide layers all the feed they will consume. The prac­
tice of full-feeding probably is not as applicable to small scale 
flocks as to large commercial flocks.. Nevertheless, in the economic 
model of the egg economy developed in this bulletin, it "Was assumed 
that over the period of a year the efl'ect on output per layer of 
varying feeding rates in response to changes in levels of profit is 
small and overshadowed by the predetermined trend factors dis­
cussed above. 

Average size of laying fioclcs.-Figure 1 shows that, on a physical 
accounting basis, year-to-year changes (for Janmll'y-December) in 
the average number of layers on farms reflect the net interrelation­
ships of changes in: (1) the number of "potential layers" (hens, 
pullets of laymg age, and pullets not of laying age) on farms on 
January 1; (2) the number of baby chicks started in January 
through June for subsequent addition to laying flocks; (3) mortality 
rates, and (4) the number of layers sold and consumed on farms 
where produced. Data are available which directly measure the 
number of "potential layers" on farms on January 1, the number of 
layers sold, and the mortality rate of layers. A.pproximations must 
be made of the number cf baby chicks started for flock replacement, 
the number of layers consumed on farms "Where produced, and the 
mortality rate of pullets not yet of laying age. 

The number of hens and pullets on January 1 (usually referred 
to as "potential layers") is a predetermined variable in a calendar 
year analysis. In the period 1931-54, a 10-percent change from the 
previous year in the January 1 number of potential layers reflected 
a change of about 1 percent in the January 1 number of hens, a 
change of about 7 percent in the number of pullets of laying age, 
and a change of about 2 percent in the number of pullets not yet of 
laying age. 

As an indicator of the number of baby chicks started in the 
period January throucrh June for subsequent addition to laying 
flocks, estimates "Were derived of the number of pullets raised. The 
estimated number of pullets raised in a calendar year equals the 
number of pullet chicks started in the period January through June 
for subsequent addition to laJing flocks less the pullet chicks that 
died before laying their first egg. Table 5 shows how the estimated 
numbers of pullets raised in tile years 1924-58 were deriyed from 
reported figures on the number of chickens raised, and the percent­
ages of sexed cockerels and sexed pullets purchased by producers. 

We would expect from our prevIOUS consideration on producers' 
expectations when formulating production plans that the number of 
pullets raised would be aSSOCIated with the level of profits (indi­

• 


• 


• 

cated, in part, by the egg-feed ratio) prenili ng in the mon ths 
preceding those in which producers start baby chicks. If the egg­
feed ratio in the first half of the year, when producers are starting 
chicks for future flock replacement, is lower than the ratio for the 
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• 
corresponding period in the previous year, producers generally start 
fewer replacements. If the egg-feed ratio is higher, they tend to 
increase the number of chicks started for flock replacements. The 
relationship of chick replacements (as measured by the number of 

TABLE 5.-Pullets raised: :Methods oj estimating from reported data 
on chickens raised, 1921;.-58 

Composition of 
farmers' chick Straight- Pullets I 

Chickens purchases run 
raised chick-

Year ens 12 

Cock- Pullets Straight- Sexed' Total 
erels run 3 raised 6 

(1) (2) (3) (4) I (5) (6) (7) 

Millions Percent Percent l1fillions Millions "Millions lvlillions
1924________ 662.2 -------- -------- 662.2 331. 1 -------- 331. 1 1925________ 678. 7 -------- -------- 678. 7 339.4 -------- 339.41926________ 718.3 --_ _--- -------- 718.3 359. 1 -------- 359.1.....1927________ 750. 4 -------- -------- 750. 4 375.2 -------- 375. 2 1928 ________ 700.0 -------- -------- 700.0 350. 0 -------- 350.01929________ 

• 
751. 1 -------- -------- 751. 1 375.5 ------,-- 375. 5 

1930________ 7ii. 0 -------- -------- 7ii. 0 388. 5 -------- 388.51931-_______ 709.4 709. 4 354.. 7-------- -------- -------- 354.. 71932________ 735.5 -------- -------- 735.5 367.8 ------,-- 367.81933________ 750. 1 -------- -------- 750.1 375.0 -------- 375. 0 1934________ 644. 4 -------- -------- 644.. 4 322.2 ---.-'- --- 322. "21985________ 658. 8 -------- -------- 658.3 329. 2 -------- 329.21936________ 715.0 -------- --,------ 715.0 357.5 -------- 357.5
1931- _______ 601.1 -------- -------- 601. 1 800.6 300.6
1988___ ~ ____ 650.7 -------- -------- 650. 7 325.8 -------- 325.31939________ 

~696. 7 - ----- -------- 696. 7 348.3 -------- 348.3 

1940________ 633.7 .. - ... ----- -------- 638.7 316.9 -------- 316.91941-_______ 745.0 -------- -------- 372. 5 372.5745.0 -------­1942________ 844.. 3 --- ... ---- 20.9 667.8 333.9 ]76.5 510.41943________ I, 001. 4 5.4 17. 2 775.1 387.5 172.2 559. 8 1944________ 832. 1 4..9 20.3 622.4 811.2 168.9 480. 1 1945________ 890.4 4..8 ] 8.5 688.0 341.5 ]64.. 7 506.21946 ________ i87.6 4.4 22. 3 540. 7 270.3 164.. 5 434.. 8
1947_______ ~ 719.4 4..5 .26.0 500. 0 250.0 187: 0 437.01948________ 6l5.1 4..5 80. 0 402. 9 201. 4 ]84.. 5 386.01949________ 705. 1 4.0 31. 0 458. 3 229.2 218.6 447.7 

1950________ 619.8 5. 0 32.0 890.5 195.2 198. 3 393.6195L_______ 622.9 5.0 33.0 386.2 193.1 205.6 398. 7 1952________ 561. 0 5. 0 87.0 325. '1 162.7 207.6 370. 2 1953 ________ 5H. 5 5. 0 42.0 290. 2 ]45.1 230.0 375. 1 1954________ 539.9 6.0 49.0 24.3.0 121. 5 264.6 886. 0 1955________ 461. 9 7.0 50.0 198.6 99.3 280. 9 330.2
1956________ 478. 6 7.0 53. 0 191. 4 95.7 253.6 349.4 

• 

1957________ 
 394.8 6.0 61. 0 180. 1 65.1 240.5 305.61958________ 485.8 6.0 61. 0 143. 8 71. 9 265. 8 337. 7 

1 Based on unrounded data. 
2 Column] multiplied by [100-column 2-column 3J. 

3 Estimated as one-half of straight-run chickens. 

, Column 1 multiplied by column 3. 

aStraight-run pullets plus sexed pullets. 
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pullets raised annually) to the weighted egg-feed ratio; in the Janu­
ary-June period, shown in iiglU'e G, appears sufficiently strong to • 
support the conclusion of a simultaneous relationship between the 
supply and price of eggs within the calendar year. 

The conclusion of a simultaneous relationship between the supply 
and price of eggs is to a large extent determined by the choice of 
the year studied. For example, in a July-June year the number of 

RELATIONSHIPS: PULLETS RAISED TO SPRING EGG-FEED U TIQ 

AND LlY.ERS SOLD TO .ANNUAL EGG-FEED UIIO+ 
. - -	 * Year to Year Differences, 1932-41 and 1947-58 
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FIGURE a.-The numbers of pullets raised and layers sold in a year react to prices •
within the same time period, establishing a simultaneousrelationsltip between 
price and production. 

7 To allow for the effect of diITerent nnmbers of chick placements in each 
month, the egg-feed l'atio in the months January through June were weighted as 
follows: January, 3; February, 4; ~Iarch, 5; April, 3; May, 1; and June, 1. 
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replacement chicks started in the first six months is small. Produc­
tion during- the Ju1y-June year, therefore, is little affected by pul­
lets raised in that year. The degree of simultaneity between supply 
and price is thereby lessened. ..A.nalyses in this study were made for 
calendar year relationships because it was felt that more informa­
tion could be obtained on the demand, supply, and price structure 
for eggs than if any other 12-montIl grouping was used. 

The third physical factor that influences changes in the average 
size. of the laying flock is changes in mortality rnJes. Data are 
available for the reported death loss of layers as well as death loss 
during tile year of chickens on hand January 1. As hens and pul­
lets comprise from 90-95 perIJent of chickens on lland January 1, 
this series gives an arpro~-imation of the death loss of layers and 
pullets not yet of laymg age. Table 6 shows for tile years 1924-58 
death loss as a percentage of the number of hens and all pul1ets on 
farms on January 1. The increase during this period in death loss 
is surprising" ,,-hen so much has been done to control infectious dis­
eases through the use of vaccines and antibiotics. The higher death 
loss rate probably has been due to increased stresses such as crowd­
ing, artificial lighting, and other pressures used to increase rate of 
lay. The result of these prac6ces has been to remove the hen from 
a condition resembling its natuTal environment to one foreign to it. 

It seems reasonable to assume that each producer acts to control 
death loss to what he considers an economic minimum. The effect 
of mortality Tates, therefore, is probably not directly responsiye to 
price, although it could be contended that the producer~s concept of 
an economic minimum may vary with price anel the rate of profita­
bility of the enterprise. 

The fourth factor that physically affects changes in the ayerage 
number of laTers on farms IS the number of layers sold and con­
sluned on fai'ms where produced. Producers principally remove 
layers from their flocks in the latter part of each year, although, 
as pointed out abo\-e, producers probably vary removals more or 
less than normal as cost-price relationships fluctuate. 

Direct measures are availab1e for the number of lavers sold from 
farms, but .not for the number consumed on farms ,,-here produced. 
Hm,ever, estimates for the years 1031-57 "ere made by: (1) ob­
taining" the ratio that mature chickens sold bv farmers is to total 
chicke'ns sold; (2) applying these ratios for each year to the annual 
number of chickens consumed all farms where pro(lnced to estimate 
the farm home consumption of layers; and (3) adding the number 
of mature chickens sold to the estimated farm home' constUnption 
of layers. These estimates are presenteel in table 7. 

,'"ariation from year-to-Jear in the number of layers sold and 
consumpc1 on farms \,here produeed is influel1eed by the number ,< 
potential layers on farms at the hC'gil1ning of the year and by the 
profitability of jhc egg enterprise .. Other things \wing- equal, the 
lnrg-er the number of potentiaJ layers at the lleginning of the year, 
the greater the number of mature ('hiekens likely to be remand from 
the laying- floC'k, and vlee versa "hen tIle initial numbC'r of potential 
lavers is small. In addition, t1w nllmhC'r of 11i]'(15 l'pnHlYCcl :fl'om lIl(', 
flock is influenced by the current profitability of PIXg pl'()(ll1cfion. 
The two effects are interrelated. 

http:DEMtU.TD
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TABLE 6.-Farm 	chickens: Death loss as a percentage of number of 
potential layer , Jan. 1, 1924--58 • 

Death loss 1 

Potential 
Year byers, Percentage

Jan. 12 Number of potential
la.yers, 
Jan. 1 

Millions lYltllions Percent a1924 _____________________________ _ 

1925_____________________________ _ 
 389. 6 56. 9 14.6 

1926_____________________________ _ 
 390.5 52.7 13. 5 

393. 8 53. 7 13.61927_____________________________ _ 
414. 9 56. 8 13.71928 _____________________________ _ 


1929_____________________________ _ 
 427.1 60.1 14.1 
403. 8 58.7 14. 5 

1930 _____________________________ _ 
420. 5 62..6 14. 91931_____________________________ _ 
401. 8 62.S 15.61932_____________________________ _ 

1933_____________________________ _ 385.8 62.9 16. 3 
1934 _____________________________ _ 390.7 65.2 16.7 

385.3 66.1 17.21935 _____________________________ _
1936_____________________________ _ 350. 4 60. 6 17. 3 
1937 _____________________________ _ 362.6 64. 4 17.8 
1938_____________________________ _ 379. 8 68.6 18.1 

353.0 67.5 19. 11939 _____________________________ _ 
376.1 75.6 20.1 

1940_____________________________ _ •392. 7 78. 1 19.91941_____________________________ _ 
1942_____________________________ _ 381. 3 80.8 .21. 2 

427. 9 92. 4 21. 61943_____________________________ _ 
489. 0 87.7 17.91944 _____________________________ _ 
523. 6 107.2 20. 51945 ____________________________ _ 
473. 9 91.3 19.31946 _____________________________ _ 
472.8 91.1 19.31947 _____________________________ _ 
431.4- 83. 7 19.41948_____________________________ _ 
417. 6 79.0 18.91949 _____________________________ _ 
399.4 82. 3 20.6 

1950 _____________________________ _ 
423.8 84.5 19.91951 _____________________________ _ 
399.3 83. 4 20. 91952_____________________________ _ 
397.2 87. 6 22.11953_____________________________ _ 
373.0 83.6 22.41954_.. ____________________________ , 371. 0 85. 1 22.91955 ______________________________ 1 
368.6 84. 4 22.91956______________________________ 
360. 3 86. 0 23.91957 _____________________________ _ 
368.8 86. 8 23. 51958_____________________________ _ 
352.5 80. 8 22.9 

1 
1 Deatb. loss during the year of chickens on hand, Jan. 1. 

2 Hens and all pullets. 

I Oomputed from data reported in thousands of units. 

Ohickens and Eggs (48). 

For example, if the number of potential layers at the beginning • 
of the year IS above the year-ago level (and we assume no changes 
in the demand for eggs or in production costs), the increased supply 
of eggs will act to drIve the egg-feed price ratio below the year-ago 
level. Faced with a less favorable current level of returns from 
production (as measured by th~ egg-feed ratio), farmers in the 
spring will start fewer chicks forfiock replacement. The prospect 
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of a reduction in flock size will subsequently bolster egg prices, 
raising the egg-feed ratio. 'With fewer replacement pullets and 
with an improved cost-returns situation, brmers in the latter part 
of the year will tend to retain more layers in order to build up 
flock size. OYer the extent of a year, we assume that the net result 
of these forces and decisions will be reflected in more layers beinO' 
removed from flocks in unbvorable years than in years of good 
returns. This indicates an interaction between demand and supply 
within the 12-month span of January through December. 

The relationship of year-to-year differences in the number of lay­
ers sold and consumed on farms where produced to tlle annual egg­
feed ratio is sho\rn in the 10'wer section of figure 6. .c\.. similar rela­
tionship also e~-:ists with respect to year-to-:year changes in the num­
ber of potentiallayers on farms on January 1. 

TABLE 	i.-Layers sold and home consumption oj layers: n1ethod oj 
estimating jrom rep07ted data on chickens sold, 1931-57 

Chickens sold 	 Estimated 
Home 	 layers sold 

Year 	 consump- and borne 
Mature as tion of consump­

.Mature Total percentage layers 1 tion ~ 
of total 

Millions Millions Percent l.:fillions l.fillions1931_______________ 183.5 428.5 42. 8 98.9 282.3 
1932~ 170.3 418. 3 40.7 ]00.4 270.61933___ . __________ . 180.4 441. 1 40.9 104. 0 284. 4 1934_______________ 
1935_______________ 183.3 403. 3 45.5 99.6 283. 0 

147. 6 365.5 40.4 88. 4 236.01936 _______________ 
159.6 395.0 40. 5 95. 2 254.91937________ • ______ 173.8 351. 8 49.4 106.2 280.01938 _______________ 
141.3 326. 4 43.3 98. 6 240. 0 1939_______________ 
159.4 376. 6 42. 3 95.1 254. 4 

1940 _______________ 178.5 369. 8 48. 3 97.2 275.61941 _______________ 
152.5 412.3 37.0 n.l 225. 7 1942_______________ 175.5 49.3.0 35.6 69.0 244.51943 _______________ 242. 1. 682.9 35.4 67.5 309.61944____________ 266.6 611. 9 43.6 77.9 344. 5 1945 _______________ - ­
237.6 609.3 39. 0 71.4 309. 0 1946 ______________ . 246.8 529.4 46.6 80.6 :327. 4

1947_____ .... __ • __ " 211. 6 ·191. 5 43. 1 69.8 281. 3 1948_______________ 
198.9 401. 6 49.5 75.9 274.81949 _______________ ISO. 6 440.9 41. 0 64. 0 244. 7 

1950_______________ 200.6 408.7 49.1 74. 7 275.21951_______________ 
182.8 397. 9 45. 9 67.0 249. S 1952_______________ 176. ] 363. 5 4S.4 66.9 243.01953 _______________ 172.0 336.6 51. 1 65.7 237.81954______________ . 

1955 _______________ 169.5 33L. 6 51.1 66. ] 235.6 
1956 _______________ 155.6 264. 2 5S.S 71. 5 226.9 

14S. 5 261. 2 56. 9 70. 6 219.11957_______________ 
144.5 212.4 6S.0 7S.5 223. 0 

1 Reported d:lta for chickens consumed on farms where produced prorated 
according to the percentage that mature ('hiekcnsare to total chickens sold. 

2 Total of mature ch!('kcns sold and home consumption of layers based on 
unrounded data.. 
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The relationsl1ip giyes evidence that a change in structure may 
have occurred in the years subsequent to 1932. If the observations 
for U)5~ and the subsequent years are examined, they show that 
"with extreme year-to-year changes in the egg-feed ratio the number 
of layers sold changed only slightly. In 1952 and U)54, when the 
egg-feed ratio declined sharply, ,ye would have expected from ear­
lier relationships that the llumber of layers sold would increase by 
about 15 to 30 million layers. Instead, the llumber of layers sold 
declined about:} and 8 million head, respecth·ely. 

The trend toward fe,Yer, but larger size flocks, with a tendency to 
operate close to plant capacity, may ha\'e contributed to a change 
in the structure of the egg economy, which shows up in the retention­
profit relationship. 110,,"eYer, a suflicient number of other factors 
are present to make this questionable. For example, the egg-feed 
ratios for the spring of 1952 ,yere the lowest on record, with the 
exception of U);37, Sll1ce the series was Iirst compiled in 1924. In 
the last SL."X: months of 1952, ho,,'e\'e1", the egg-feed ratios were about 
ayerage. As the mRjor remonll of layers from flocks takes phce in 
sununer and fan, the excessi \'ely low egg-feed ratios in the spring 
mnT lUlxe had little efl'ecton the decision of producers to se]] layers. 
Consequently, it appears reasonable to r~ject the hypothesi-:: of a 
structural change in the reltltionsitip bet-yeen layers sold and con­
sumed on i::trlTls where produced and the egg-feed ratio unless fur­
ther edclcnce becomes available. 

An additional indiclltioll of the relationship behyeen la~'ers sold 
and consumed on hrms where produced and the profitabi]jty of 
procluctivfl (as indicated, in part, by the egg-feed ratio) is obtained 
by examining data on number of hens on farms on .Tanuary 1 in 
relation to the number of pul1ets 011 farms the preceding January 1. 
Chicks are usually started in the spring of the year, become laying 
pullets in the fall, and by October of the folJowing year are classi fied 
as hens. .A. part are retained for another laying year while some 
are sold or consumed in farm households where produced, and some 
are lost through deaths. Although the death rllie of layers appears 
to ha\'e trended 11 p\yarcls, year-to-year changes are not too Ill.arked, 
Thcrefot·e~ year-to-year chnnges in the cliii'erpnce behyeen pullets on 
farms, .Janunry 1, ::md the number of hens on farms the following 
January 1 approximately reflect changes in the number of layers 
eliminated in that period. 

Figure 'i shows the relat"ionship during 1931-58 of year-to-year 
changes beh\'een ]ayers sold and consumed on farms "'here IJroc1uced 
and tIle .TallU:Ll'y-J)e'(,e'mber e'gg-feed ratio. The scatter chart shows 
that ",hen the egg-fee'cl ratio rises from the predous year there are 
fewer layers c1 iminated :from flocks than the pre"ious year and, 
cOJlyersely~ more lnyers are eliminated with an egg-"feed mtio lower 
than the preyions year. The effect 0'1' the price of hens on layers 
sold is considered to be lwgligible. Layers are raised mainly for 
production of eggs. The significant variables that affect the num­
ber of layers so.1cl are assumecl to be prices of eggs and of poultry 
feed. Ilt'nre, figure 1 inc1iclltes no effect of hen: price'S upon the 
number of lavers soid. 

Althongh changes in the number of layers removed from flocks 
in a calendar year appear to be relatec1 to ~hanges in the ratio of 
egg prices to feed prices, relatiollslu ps of monthly removals to cur­
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• 
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• RELATIONSHIP OF CULLING TO ANNUAL EGG-FEED RATlO* 
Year to Year Differences, 1932-58 
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FIGURE 7.-WhE'n the egg-feed ratio rises from 'tile pre"ious rear fewer layers 
are eliminated fromfioeks than the previolls rear and. com·erselr. more larers 
are eliminated when the egg-feed ratio is lower than the previous year. 

• 
rent egg-feed ratios do not show a definHe relationship. Estimates 
of monthly remo\,a]s were obtained by expressing monthly link rela­
tives of layers on farms as ratios to previous fh-e yeal' a\-erages of 
monthly link relati ves for each month to obl'ain an index 0'£ "net 
disappearance" of birds from laying flocks (table S). An index 
number below 100 suggests that the "Jlet clisappearance:' of uirds 
from laying flocks is relatiYely greater than it was, on the llYerage, 
in the preceding 5-year period. An index number higher than 100 
suggests that the "net clisappearance" of birds from laying flocks is 
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C/o:)'l'ADLl~ S.-Layers on jarms: Index numbers oj "net disappearance" oj birds jrom laying flocks, 1930-58 1 ~ 

Ycnr Jan. 1 Fcb. 1 Mar. 1 Apr. 1 l\I(lY 1 .lunc 1 July 1 Aug. 1 Sept. 1 Oct. 1 Nov. 1 Dec. 1 

I 
t;] 

1930_____________ 
1!l31_____________ \)S.5 O!l.O 00. Il !l!1.7 OS. S ~O. 1 I)O.S 100.0 lOa. Il OS. Il OS. 6 

9S.5 OS. 7 OS. 0 90.2 00. G 0\).0 9S. \) ~O. 5 100. 5 102. 3 ~O. 7 99. ·1
------_ .. 

1032_____________ 
D9. 0 09.0 00.5 OD.1. 10 I. 2 !l!l. Il 00.0 100. 0 100. 9 101.2 99.4 101. 51033___________ -_ 100.7 100. 0 Oil. 9 100. 7 o\). 3 100.3 \)i. Il 90.5 101. 0 90. 7 101. Il 100. S1034 _____________ 

HIO.2 00.7 roo. 7 !lO.O !l0. !l !lS. (\ !lO.li !lS. -1 00. 2 OS. 5 0\).5 00. bj
1!l:35. ____ ._ ,. ___ • !Ii. 3 JOO. 7 JOO. !l ]00. 2 100. 0 ]00.0 100.5 100. 5 !l!l. !J 103. 0 101.3 100. 
]030 ___ -_ ...• ___ . 100. 0 00. S JOO. i 100. 5 100. 1 !l0.7 00.9 100.0 100. 7 }f12. -1 101. S 101..l!m_._______ •. 100. n O\). 0 00. U 00. \) uO.S 09. 5 \)u. 1 100. li OS. 7 \)S. S \)S. 9 98. 4 ~ 
.I 1):38. __ • __ _., _. OS. 5 JOO.3 !l0. S 100. 0 90.0 101. 0 JOO. Il lOt. Il 101. 9 100. 7 101.1l !l9. 
103\L_ __ _ ____ 101. J 100.3 100.0 00. Il 99.S 100. (j 100.2 99.S lOt. 6 100.2 101. S 100. ~ ...19·10 ________ • __ .. 100. 7 DO. 8 100.5 90.5 ]00. S 100. 0 DS. 3 !HI. 3 1111. 5 97. S DD.9 00. t'"]041 ___ - _____ ._. us. 7 on. Il 100. 0 100.2 100.1 100. 5 101.5 100. 7 100. 0 103. Il 101. 1 ]01. o 
1!1L:2 _____ . ___ ." 100.2 100. Il 100. ,1 lOL3 101.0 101. 0 ]00.7 100. 0 00.3 101. <1 103. 5 101- S II>­

1043. ________ ._. 
~ 

100. D 100. Il ]01. 1 .100. 8 UO.5 101. 2 100. 2 !lll. ·1 US. 7 101. 2 100.3 100. ~ 1\1·1·1-... _______ • 100. 1 DO.5 10 I. I) 100. 1 UO.l Os. 5 \lS. (j OS. 0 OS. 7 101.3 07.4 9S..lUd5 _____________ rn115. S Os. S JOO. 1 OS. ·1 00.0 100.4 ]00.4 08. 1 09. 7 100. !) 90.6 OS. 
10~0 ___________ .. 08.8 00. S 100.2 os. 0 09.3 00. S 00. -1 OS. 6 101. 1 09. 0 00. 0 07. t::1
I !lli_____________ t;j

98. [) US. 9 00.5 90.7 !l9.!l 101. 0 101. 5 100. 0 100.3 101. 2 9S. 4 97. t'd10IS___ •. ______ 07. S OO.S 08.0 00. 5 100.2 !lO. 0 101.1 10 I. 3 102.2 100. Il 00. 8 07. ~ I!lHL___ ......... !l8. 7 100.2 01). 7 os. 0 ]00. 7 100. 7 lO1.S 102. 1 102. (j 102.0 101. -1 100. <1

~ o 

"!l1050___ - .. _______ Ion. ] 00.4 !l11. 1 100. 2 !lO.7 UO. !l 100. -I ]02.0 102. 4 no. 3 08. 0 OS. ;.­.IOil!.. ______ . ____ !lS. <I 100.0 100. 1 on. 3 ]00. S 100. 4 100. S lOt. 2 102.5 100.4 01). I) un. o
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!JS. S 101. 3 100. 7 JOI. 5 i01.3 10 I. 5 102. S 00.0 00. 1 !J7.2 US.1!J57_____________ WO. " 

100. 3 on. 7 JOO. 5 lOt. 0 100. 7 100. 5 101. Il no. 3 05.5 97.2 00. 3 ~ 
1058_____________ JOO. " " t;j

00.0 100. -1 ]00.4 101.1l 100.5 ]01. S 101. 0 101. 5 OS. 3 Oil. 7 OS. U 100. 
I 

Computed as ratios of monthly Jillk rclalh'cs or ]nyers on fllrms the first clay of the lIIontli to previous 5-year averages of monthly 
link rc]nlh'cs for each month. 
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relatively smaller than it was, on the average) in the precadinO' 
5-year period. In February-August, relatively fe'Y pullets are added 
to laying flocks. Therefore variations in the monthly index numbers 
from February to August are roughly indicative of the rate of 
removals. As pointed out previously, mortality rate does not vary 
markedly from year to year. In the fall and early winter months, 
however, tile effects of adding fullets to laying flocks more than 
offsets mortality and removals 0 layers. 
If producers vary the number of layers removed from flocks with 

changes in the rate of profitability of egg production, some degree 
of positive association ,yould be expected between the "net disap­
pearance" of birds from laying flocks and changes in the egg-feed 
ratio. From among the many models that could be formulated of 
relationships between the two variables, year-to-year ratios of the 
monthly "net disappearance" of birds from laying flocks were re­
lated to year-to-year ratios of the average relatiye monthly change 
in the egg-feed. ratio preyailing in the two preceding months. It 
was assumed that the producer in formulating his decision on remov­
ing layers considers both the current leyel of profitability, as well 
as expected future levels. From the analysis relating to price 
expectation (p. 17), current experience seems to be the most im­
portant decision factor. Therefore, we would expect the "net dis­
appearance" from January 1 to February 1 to be associated posi­
tively with recent changes in the egg-feed ratio. Because the egg­
feed ra.tio is computed as of the 15th of each month, an average of 
the two immediately preceding months was used. By this method, 
allowance is made for some lug in adjustment and extreme monthly 
aberrations are smoothed. Examination of these relationships, how­
ever, offers little evidence of a positive relationship between the 
number of layers eliminated from flocks, as measured by the index 
of "net disappearance," and the prevailing egg-feed ratio. The 
small amount of variation from month to month in the number of 
layers on farms appears to preclude adequate measurement of any 
relationship with variation in the monthly egg-feed ratio. 

However, based on the analyses of the relation over .a calendar 
year of layers sold and consumed on farms where produced with 
the prevailing egg-feed ratio and assumptions about the actions of 
producers, it appears reasonable to assume that current prices re­
ceived for eggs do influence the number of la,yers remo"ed from 
flocks and, in turn, production. The number of layers sold and 
consumed or farms where produced, therefore, should be treated as 
an endogenous variable in the supply, demand, and price structure 
for eggs. 

Summary 

The previous sections on the l'eSpOIlSe of producers to current 
price pointed out that egg production during the year is the prod­
uct of the average number of layers on farms during the year and 
the average rate of lay. The latter was assumed to be predeter­
mined in a particular year while the average number of layers on 
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farms was seen to be the result of several factors which could be 
combined into an equation, such that: 

(3) 
where: 

Xl=average number of layers on farms during the year 
X 2 =:January 1 number of hens and pullets on farms 
X a= replacement chicks started in January-June 
X 4 =mortality of layers and pullets not yet of laying age 
Xs=number of layers sold and consumed on farms where 

produced. 

In the foregoing discussion, reasons were given for classifying 
the variables X 2 and X 4 as predetermined and the variables Xl, X a, 
and XG as endogenous. Reported data for Xl and X 2 are available, 
but values for X a) and part of X 4 and Xu were estimated. The 
summation of X 2 , X a, X 4 , and X s, however, does not equal Xl' for 
the reasons discussed below. 

The average number of layers on farms during the year, Xl, is 
obtained by averaging the 12 monthly reports by the Crop Report­
ing Board of the number of layers on £arms during each month. 
The latter number is the mean of the estimated number on the first 
day of a particular month and the first day of the succeeding month. 
Estimates of the total number of layers on the first of each month 
are made on the basis of monthly reports on the number of layers 
on crop reporters' farms. The number of layers on farms January 1, 
as estimated annually, serves as the starting point for these monthly 
estimates. The difference between two months in the number of 
layers on hand reflects the net effect of pullets added to the flock, 
layers removed from the flock, and death loss. Because these monthly 
data are not available, it was necessary to derive the annual esti­
mates discussed above. 

The use of annual data for the number of pul1ets raised, the 
number of layers removed from flocks and the mortality of layers, 
when added to January 1 numbers of hens and all pullets on farms 
to form the accounting equation, overstates the average number of 
layers on farms during the year. The overstatement arises because 
the annual data are, in effect, distributed proportionally ,yithin the 
year, whereas changes from month to month in the variables X 3 , 

X 4 , and X 5, which affect the number of layers on farms during each 
month, are not proportional. For example, if monthly data were 
available, a pullet that reached laying age in October would only 
influence the .average number of layers on farms during the year for 
the three montlls, October, November, and December, '\'\'he1'eas the 
use of annual data influences numbers in each month of the year. 
In table 9, the variables used in the accounting equation are shown, 
with the residual amolmt listed separately. The residual amount 
represents the statistical and conceptual discrepancies in estimating 
the variables X 3 , X 4 and X 5• 

• 


• 


• 
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The analysis of factors that influence the calendar year supply 
of eggs indicates that the number of replacement chicks started in 
the first 6 months of each calendar year and the number of layers 
removed from flocks throughout the year are influenced by current 
changes in the egg-feed ratio. Therefore, a model to explain the 
structural relationships that exist in the egg economy should allow 
for the simultaneous relation of demand and supply within the 
12-month period January through December. Before formulating 
such a model (see p. 62), the relevant variables which are believed 
to influence the demand for eggs are discussed. 

TABLE g.-Layers on farms: Variables that enter into the accounting 
equation and the unexplained residual, 1931-57 

Layers 
Mortality sold and 

con-
Hens sumedin Average 

and all Pullets farm number 
Year pullets, raised house- layers on 

Jan. 1 (Resid- holds farms 2 

Layers ual) where 
pro­

duced 1 

(1) (2) (3) (4) (5) (6) 

-
MilUons Millions Millions Millions Millions Millions1931 ________________ 401. 8 354. 7 62. 8 108.4 282.3 303. 0 1932 ________________ 

385.8 367.8 62. 9 121. 0 270. G 299. 1 ]933 ________________ 390.7 375. 0 65.2 116.4 284. 4 299. 7 1934________________ 
385. 3 322.2 66. 1 67.7 283.0 290.71935 ________________ 
350.4 329.2 60. 6 106. 6 236. 0 276.41936 ________________ 
3fl2. 6 357. 5 64. 4 115.9 254. 9 284. 9 1937________________ 
379. 8 300.6 68.6 43. 8 280.0 288. 0 1938________________ 
353. 0 325. 3 67.5 94.9 240.0 275.9

1939 ________________ 376. 1 348. 3 75.6 104.8 254. 4 289.6 
1940________________ 

392.7 316.9 78. 1 59.3 275.6 296. 6 
1941 ________________ 381. 3 372. 5 80.8 146. 4 225. 7 300. 9 1942________________ 

427. 9 510.4 92.4 259.8 244.5 341. 6 
1943 ________________ 489. 0 559.8 87.7 268. 5 309. 6 383. 0 1944________________ 

523. 6 480.1 107.2 156.2 344. 5 395. 8 
1945________________ 473. 9 506.2 91. 3 210.4 309.0 369.41946________________ 

472. 8 434. 8 91. ] 131. 5 327.4 357.61947________________ 431. 4 437.0 8:3.7 ]58.3 281. 3 345.11948________________ 417.6 386.0 79. 0 1]8.2 274. 8 331. 6 1949________________ 
399.4 447. 7 82. 3 189.4 244. 7 330. 7 

1950________________ 
423. 8 393.6 84. 5 118.2 275. 2 339.5

1951 ________________ 399.3 398. 7 83.4 137.0 249. 8 327.8
]952 ________________ 397. 2 370. 2 87.6 116.3 243. 0 320.51953________________ 

373. 0 375. 1 88.6 ]]4.6 237. 8 812.1 

• 
1954________________ 

371. 0 886. 0 85. 1 ] 22. 1 235.6 314. 2 1955 ________________ 
368.6 330.2 84.2 78. 5 227.0 309.11956 ________________ 349. 4 86.0 !)4. 7 219.1 309.91957________________ 360.31
368.8 305.6 86.8 59.8 223. 0 304.8 

1 Mature chickens sold plus part of home consumption (ratio of mature chickens 
to chickens sold). 

2 Col. (1) + col. (2) - col. (3) - col. (4) - col. (5). 
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Factors That Influence the Demand for Ells 

Analyses that relate to the theory of demand are more extensive 
and complete than are those that deal with factors that affect the 
supply of a commodity. The theory of consumer behavior postu­
lates that consumers are generally willing to take more of a com­
modity at lower prices than at higher prices. Based on this fact, 
economists have formalized (1) the concept of a demand curve and 
(2) the measurement known as the "elasticity of demand"-the 
percentage chan~e in consumption that accompanies a given per­
cemage change m price. 

The demand curve, which may be a straight line, shows quanti­
ties that consumers are willing to buy at varIOUS prices. The slope, 
or Tslative steepness of the curve, evaluated at some point on the 
CUT {e indicates the degree of elasticity of demand with respect to 
price.8 Demand is considered to be elastic if the consumer adjusts 
the quantity demanded more than vroportionally to changes in price 
so that total value increases as prIce decreases or decreases as price 
increases. If the consumer responds so that total value decreases 
with a decline in price or increases with a rise in price, demand is 
said to be inelastic. Finally, if the consumer makes proportional 
adjustments so that total value remains unchanged regardless of the 
level of price, we say that demand is of unit elasticity. 

Consumer responses have thresholds, however, so that stimuli may 
evoke no response up to a point and may then suddenly bring 
striking responses [see (43, p. 1078)]. .A corollary co this is the use­
fulness of calling attention to the stimuli through advertising, for 
example, or of making the stimuli strong enough to call attention 
to themselves-as through substantial rather than small price 
changes. Such variations~ln consumer behavior, of course, make the 
task of economic analysis more difficult, but do not invalidate the 
concept of consumers adjusting to marginal changes in demand and 
supply factors. 

The whole demand curve can shift uI? and down, or to the left or 
right. This is referred to as a "shift" III demand or a change in its 
level. The level of demand for eggs is mainly influenced by the 
size of the population, consumer income, supplies and prices of 
competing commodities, and consumer tastes and preferences. 

Indicators that relate to the demand for eggs at retail can be 
obtained by examining: (1) movements over time in the variables 
that affect the demand for eggs and quantifying the relationships 
by statistical analysis (time series analysis); (2) results of con­
sumer expenditure surveys (cross-section analysis) ; and (3) studies 
of consumer preferences and household practices. 

Time Series Analysis 

In the analysis of demand using time series data, the size of the 
popu1n.tion, consumer income, supplies and prices of competing com­
modities, consumer tastes and preferences, and other variables that 

8 Elasticitv=Ll""" =Llq.!!.; whcrc Llq is the change in quantity, Llp is the change
" Llp p Llp q 

in price, and p and q are the values for price and quantity, respectively, at the 
point on the demand curve where the elasticity is being evaluated. 

• 
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affect demand are fluctuating within the period being studied. 
Th£lrefore, when looking at the relationship between quantity and 
pri(:e, or between any other pair of variables, over a period of time, 
it j s necessary to allow for the influence of the other factors that 
enter into the demand complex. 

The demand equation formulated for eggs (p. 64) includes popu­
lation, income, and the general price level as demand shifters that 
refer to the economy as a whole, and the prices of eggs, and several 
competing and complementary commodities as demand shifters that 
are more directly related to the egg industry. Two goods are com­
petitive in demand when an increase in the consumption of one 
brings about a fall in the demand for the other. They are comple­
mentary in demand when an increase in the consumption of· one 
brings about a riee in the demand for the other. It can be seen 
that the more nearly a good can be substituted for another, the 
more competitive it is in demand. 

The influence of population on the demand for eggs is introduced 
into the model by putting egg consumption and disposable personal 
income on a per capita basis. A.s an alternative, population could 
have been included as a separate variable. However, because the 
relationships of consumption and income, respectively, with popu­
lation are assumed to be homogeneous flllctions, the simple corre­
lation of per capita consumption and per capita income probably 
tends to equal the multiple correlation of consumption with income 
and population. Consequently, becam:e consumption and disposable 
income are customarily considered on a per person basis, they have 
been treated in that form in the egg model. 

Based on everyday experiences, meats, fish, cheese, noodle prod­
ucts, and breakfast cereals are food items that should appear as 
commodities that compete most directly with eggs for a share in 
consumers' expenditures, while bacon is a complementary commodity 
to eggs. Because of religious observance and/or a desire to have 
variety in the diet, many families have a meatless menu at least 
~ince a week. If the menu planning offered by home economists in 
the daily newspapers has any influence on housewives' meal prepa­
ration, then an e~g, cheese, fish, or noodle dish or some combination 
of these is served in place of meat as the main course of the meal. 
While meat and fish appear to be substitute goods for eO"gs, cheese 
and noodle products may have both a complementary and a substi­
tute relationship. Many dishes require both e~gs and cheese, or 
eggs and noodle products, or combinations of all three as ingredi­
ents (souffles, cheese omelets, noodle casseroles, and so forth). 

Breakfast cereals appear to be a substitute commodity for eggs at 
breakfast time, because a choice is usually made between eggs, or 
some dish involving eggs (such as wafIles), and breakfast cereals. 

Everyday experiences suggest that the relationship between eggs 
and bacon should be defined as complementary in demand. If more 
eggs are eaten, more bacon will also be consumed. However, the 
degree of relationship may be complex. For example, jf a ~erson 
usually eats two strips of bacon with one egg, he probably WIll not 
increase his bacon consumption if he decided to hftve two eggs .for 
breakfast some morning. However: jf he generally does not eat eggs 
for breakfast and deCIdes to have them tomorrow morning, then 
he may also decide that bacon will go well with them. In the former 
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example there is no complementary demand relationship; in the latter 
there is a complementary relationship. 

For the vast majority of people, custom, habit, and probably 
taste and convenience incline them to have bacon when they eat eggs. 
Fried and scrambled eggs, as well as omelets, generally reqUlre 
some grease or shortenll1g for cooking purnoses, and bacon con­
veniently supplies the needed item. Data fronl a survey in Birming­
ham and Indianapolis (49) showed that for eggs prepared for table 
use, 76 percent were either fried, scrambled, or used in omelets in 
the former city while 63 percent were prepared in onp of the three 
ways in the latter city (tllble 10). In addition, based .m the survey 
information, four-fifths or more of the eggs were .served at the table 
as recognizable eggs. The remaining fifth, used in batters: doughs, 
and other food preparations~ would be less complementary or pos­
sibly non complementary with bacon. 

TABLE 10.-Eggs: JJetliocl 	 oj preparing jar table use in two cities, 
8pling, 1953 

, 
PcrcC'ntagc pre­

pared each way-
Percentage pre­

pared each way-
Method Method 

Birrning­
hum 

Illdian­
ttpoli:i 

Birming-I Indittn­
ham apolis 

Cooked: Percent Percelu 	 Percent Percent
SofL_________ 	 OmeleL __________5 14 	 1 1
Hurcl_________ 	 Other ____________

1:~ 14 	 2 2Friecl_____________ "13 49Poachrcl__________ 	 AIL________4 7 	 1ua 100 
Scramblecl ________ 32 13 I 


(49, p. 22). 

For these reasons, retail price index numbers of meats, poultry: 
and fish i cheese i ready-to-eat cereals i and bacon were included in 
the demand equation .• Ideally, separate price indexes of meats and 
fish, a price index of noodle products, and one of all breakfast cereals, 
rather than one of ready-to-eat cereals, should be used, but data 
for the period used in fittillg the model of the egg economy are not 
available. 

Some analysts have used the relationship between t11e ratio of 
prices and the ratio of quantities as measures of the elasticity of 
substitution. However, this approach ignores the effect of different 
income elasticities between the commodities [see (36)J, and is only 
valid when it can be assumed that the income elasticities are the 
same. From analyses of family :I'ood expenditure elata, (p. 44), it is 
seen that the assumption of equal illcome elasticities among eggs and 
the items included in tlw demand equation is not valid. Consequently, 
the differing effects of income would have to be allowed for by intro­
ducing income as a "ariable in the analyses of quantity and price 
ratios. Analyses of this type have not been made for eggs because 
the simultaneous relationship between the price and quantity of 
eggs requires a system of equations to be solved. It is more expe­

• 
. 

• 
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clitious, in such a case, to obtain the croSs elasticities of egg consump­
tion ,yith the prices of the several substitute and complementary 
commodities djrectly from a demand equation included in a multiple 
equation model. 

In the mul1'ipleequation model of the egg economy, formulated on 
page 64·, prices of the substitute and complementary commodities are 
treated as predetermined variables, that is, as variables that are 
believed to have influenced the quantity or price of eggs chu'ing the 
years included in the study, but not to llave been influenced by 
them to a significlwt degree during any given calendar year. Treat­
ing the prices of substitute and complementary commodities as pre­
determined im'olves several restrictive assumptions. However, treat­
ing each price of the substitute and complemenbtry commodities as 
llll endogenous ntriable would require the llddition of a minimum of 
4 equations,O thereby complicat111g the shttistical fitting of the 
model. The statistical bias introduced into the model by treating 
the substitute and complementary items as predetermined, however, 
is bel ieYed to be small. 

Rased on a nationwide survey of 6,000 households in the spring 
of ID5ii, the money ntlue of foods purchased i11 a week was $22.61-
Of this amount. 3.6 percent was spent for eggs; 31.'.1: percent for 
mellts, poultry, and .fish (including 2.0 percent 101' bacon) ; 2.3 per­
cent for cheese; and 1.1 percent for ready-to-el1.t and hot breakfast 
cereals. Because expenditures for those items, with the exception 
of the meat category, are small, chan~es in consumer expenditures 
for :lny one item releases little income'to be shifted to expenditures 
for the other items. In addition, the price of cheese is chiefly set 
by conditions in the dairy economy: while prices for brel1Idast 
cereals are isolated in an institutional :l'rame,york of advertising, 
premiums, and so forth. It seems rellsonttble to assume, therefore, 
that prices of cheese and breakfast cereals ll.re not influenced by 
the price of eggs and can be considered as predetermined i11 a model 
oJ the egg economy. A similar !Lrgument appears applic!lble to 
bflcon and the meat~ poultry, and fish composite, whose prices are 
l'stab lislH'd by forces with in the feed-Ii ,"estock economy fol' meats, 
llnd to a In J'~e extent by wellther and the size of canned [mel frozen 
stocks of fish. 

The demand equation for eg~s also includes a variable, the 
Consumers' Price 111elex, representing the general price level. .All 

• As~uming that consumption of aU suhstitute and complementary items is 
predetermined. the following equations would llrrd to be' added to the egg model 
if priC'es of meats. poultry and fil'h; cheese; bacoll; aud really-to·eat cereals 
were treated as endogenous yariables : 

p~= (QR. QJf, Qr:. Qn. Qr, Z,. 11,) 

PC=(OR, QJ!, Qc. Qn, Qr,Z",U,) 

Pn= (QR. QJf, Qf', Qn. Qr, Z3,113) 

PT= (Q8, Q~, Qc, Qn, (Jr, Z., fl.) 


• where: 

P's=prices 

Q's=collsulllption 

Z's=~\lthPT predetermined yariables 
u's=:rfUldoIll error terms 

If consullIption of any of the itl'IllS is not assumed to be prNll'termined, 
additional equations would be reql1iretl in the model. 
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goods and services purchased by consumers are to some degree com­
petitive or complementary to eggs. Such diverse expenditures as • 
vacation trips, medical treatment, housing, and education can have • 
some substitution effect with eggs, because a consumer might be 
forced to curtail his food budget in order to meet payment on the 
nonfood expenditures. In addition, inclusion of a variable represent­
ing the general price level allows for the effect on demand of the 
value of money. tVhile several statistical considerations favor intro­
ducing the general price level as a deflator (that is, by dividing 
each price and income variable by the Consumers' Price Index), that 
has not been done in the demand equation for eggs, because interest 
is generally centered on price relationships that prevail among 
undeflated variables. 

Cross-Section Anal,sis 

The nse of data from consumer expenditure surveys to examine 
aspects of demand, generally called cross-section analysis, is similar 
to cutting into a moving panorama of the factors that influence 
clemand and studying them at one instant of time. Income, popula­
tion, price, taste preferences, and other demand factors are considered 
to be fixed in cross-section analysis. It is not necessary, therefore, 
to explain their movements as it is for time series analysis. In 
adclition, information on other factors that affect food consumption, 
such as size of iitmily, occupation, race, nationality, and regional. 
location often are obtained. Cross-section analysis, therefore, serves 
to provide a measure of the reaction of consumption and expendi­
tures to changes in family income without the complications of 
changes in the cUstribution of income, famiJy size, age of population, 
and related economic and demographic factors which are present 
when demand relationships in reference to income variation are 
studied over time. Because of shifts over time within the income 
distribution scale and changes in other economic and demographic 
factors. economists have reservations about using quantity-income 
and price-income coefficients derived from time series analysis as 
measures of the elasticity of demand with respect to income. Rather, 
coefficients derived from data from consumer expenditure surveys 
are thought to give a more appropriate indication of the structural 
elasticity measurement. 

In addition. survey data can be used to compare the estimates of 
such relationships with similar estimates for competitive commodi­
ties. These comparisons can be used to assess the effect of given 
changes in income levels upon changes in relations among 
commodities. Comparisons can also be made among cross-section 
data from different periods to test for changes in structure. An 
addi60nal use of cross-section data is to pool the results of surveys 
made at different points in time. after allowing for dyn:tmic changes, • 
and to compare t1le pooled-analysis with estimates from time-series 
data, or to substitute in time-series analysis coefficients derived from 
pooled cross-section data jn order to estimate price elasticities. 

The most recent data available on consumption and expenditures 
for food items by households in the United States are from a survey 
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• conducted by the U.S. Department of Agriculture in the spring of 
1955 (59). In addition, nation wide surveys of food consumption 
of both urban and nonurban families were made in 1936 (55,61, and 
6:8) and 1942 (60). Surveys of food consumption of urban families 
only were made in 1948 (9) and 1951 (53), the latter survey con­
ducted by the U. S. Department of Labor. 

1955 Oonsumer expendit~t7'e 8'u7'vey.-Table 11 lists the consump­
tion and money value10 of shell eggs consumed, per household and 
per person, in a week, by income groups, and urbanization, in spring, 
1955. Data for llOuseholds are on a per person basis to adjust for 
differences in family size associated with level of income. Because 
households with higher incomes tend to include a greater number of 
people per household than do lower income households, relationships 
between consumption, or money value, and income should properly 
be examined 011 a per perSOll basis to adjust for differences in 
household size. For example. in the 1955 survey, aU households of 
2 or more perSOllS with family illcomes of $10,000 and over used 
23 percent more eggs per household than households of 2 or more 
persons with family ill comes under $1,000, bllt only 10 percent more 
on a per person basis. For urban households comparable percentages 
are 78 and 24 percent, respectively; for rm'al nonfarm households, 
37 and 13 percent; and for rural farm households, 12 and 3 percent. 

TABLE ll.-Eggs: A'l'£'mge consumption and money -value, per household 
and per person, in a 1ceelc, by income groups and urbanization, spring, 
1955 1 

A"cragc sizc Incomepcr- Consump- Money yalue 
tion par- per-

Income class 
(dollars) 

Fam- House- Fam- Per- HOllsc- Pcr- House- Pcr­
ily ~ hold 3 ily' son 5 llOid son ~ hold son e 

Urban 

Per- Per- Dol- Dol- Doz- Doz- Dol- Dcl­
sons sons lars lars ens ens lars lar.~ 

I-person households_ 1. 00 1.05 1,833 1, 833 O. 75 O. 71 O. '11 O. 39 
HOllseholds of 2 or 

more: 
Undcr 1,000 ______ 2.59 2.51 478 185 1. 37 .55 .65 .26 
1,000-] ,999 ______ 2.98 2.88 ],520 510 1.53 .53 .77 ..?--,
2,000-2,999 ______ 3. 28 3.21 2,511 166 1.78 .55 .94- .29 
3,000-3,999 ______ 3.60 3.53 3,517 9T1 1. 99 .56 1. 05 .30 
4,000-4,999 ______ :3.65 3. 50 '1,500 1,233 1. IH .55 1. O·~ .80 
5,000-5,999 ______ :1. 62 3. 48 5, 4·1'~ 1, 504 2.11 . G1 1.18 .32 
6,000-7,999 ______ :3.62 3. '10 6, 7G6 1,8U9 2. 05 . GO - I. 11 .33 
8,000-f\999 ______ 3. 77 3. 45 8,860 2, 350 2.19 1.21 .35 

• 
.63/

10,000 o.nd o"cr___ 3.80 3. G1 1G, 050 4,224 2. ·14 .68 l.H .40 

All hOll~cholds__ 3.2U 3.13 4,826 1, ~180 1. 83 .58 I .98 I .31 

See footnotes at end of table. 

10IIome produced food and food obtained without direct eJ::pense were ,alued 
at a,erap;e prices paid by households of the same urbanizatIon-region l;roup tor 
similar items. 

ul:!\l03-:J9---~l 
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TAnLE H.-Eggs: Average consumption and money value, per house­
hold and per per8on, in a 1oeek, by income gr01lps and w'banization, 
sp1'ing, 1955 1-Continuec1 

Average size Income per- Consump- Money value 
tion per- per-

Income class 
(dollars) 

Fam- HOll'll.'- Fam- Per- House- Per- Hou'le- Per­
ily 2 hold 3 ily ~ son 5 hold son 6 hold son 6 

Rural nonfarm 

Per­ Per­ Dol- Dol- Doz- Doz­ Dol­ Dol­
·sons sons lars lars ens I'n.s lars l'lTS 

I-person households_ '. 00 1. 14 1, 266 1, .266 0.96 0.84 0. 41 0.36 
Households of 2 or 

more: 
-')Under 1,000_____ 195 2. 99 475 ]6] 1. 56 .0_ .70 .23 

1,000-1,999____ . __ ~. 42 3.46 1, 4.79 432 2.07 .60 .90 .26 
2,000-2,999 _____ . '1. 88 3.78 2, 529 0_ 2. 32 .61 1. 05 .286-') 
3,000-3,999 _____ . '~. 98 3.81 3,501 880 2.39 .63 1.10 .29 
4,000-4,999 _____ . 't.88 3. 77 4, '187 1, ] 56 2.39 .63 1.13 .30 
5,000-5,999 __ _ _ _ L 22 '1. 03 5,468 1, 296 2.46 .61 1. 19 · :~O
6,000-7,999 _____ .~. 83 3.77 6,7]2 1,752 2.34. .62 1.17 .31 
8,000-9,999 _____ l;. 00 3.83 8, 605 2, 151 2. 2:{ .58 1. 20 .31 
10,000 and O\·er__ . L 00 3.61 13,256 :{,314 2. 13 .59 1.03 .29 

All households__ 1. 56 3. 47 3, 635 1, 021 2.12 .61 .99 .29 

Total nonfarm 

ii I1-PE'rsOll housrholdi'.·l. 00 1.07 ' 1, G80 :1,680 I 0.81 0.76 i 0.41 0. 38 
Households of 2 or II 1more: 

Undt'r 1,00o ______ '2. 81 I 2.80 476 IG9 1.49 .53 I .68 .2'1 
I,OOO-1,9!19 ______ 1.17 3.14 I 1,502 j 474 1.77.56 I .83 .26 
2,000-2,999 ______ 1. £0 3.42 i 2,517 I 719 1.98 .58 .98 .29 
3,000-3,999 ______ 1. ,3 3.6:{, 3,512 1 9-12, 2.12 .58 i 1. 07 i .29 
4,000-4,999 ______ :t71 3.57;.1,.}97il,2121 2.07.58 1.06; · :~O 
5,000-5,999 ______ 1. 78 3. (i3 :.' 5,45].. iI, 4-12 II 2.20 .61 1. 15 i .32 
6,000-7,9~)9 ______ 1.67 3.48 I 6,75'11,840 2.11 .61 1. 12 .32 
8,000-9,9B9 ______ 't 81 3.51 i 8,815 ,2,31·1 2.20 I . 6:~ 1. 21 ; .34 
10,000 and O\'cr__ . :3. 83 3. 61 115, 661 14, 089 2. 40 . 66 1. :38 I .38 

--·1---'---1---'---'_·_----
All hOll::l'holc1s __ 3. 35 3. 23 ; 4,401 iI, 332 I 1. 92 ! . 59 ! .98 t • ao 

Rural farm 

I-pcrson housl'holdR_ 1. 00 l~' 48 I, 1,229 1, 229 2.01 it. 3G I 0.79 0. 53 
HOllsrholcls of .2 or , I 

more: ') ­ii'Under 1,000 ______ 3. gO Ii 3.99 205 5:.~ 2.73 . (i8 1. 07 ._1 

1,000-],999 ______ B. 77 :3.87 ],45·1 386 2.77 .72 Ii L 07 .28 
2,000-2,99!L _____ 4. O:~ '1. 11 . 2, '1G7 £i12 3.07 .75 1. IG .28 
3,OOO-3,99!L _____ .1.12! 4.191 :{,4·13 I 8:16 3. :39 . SJ j 1. 28 · al
4,000-4,999 ______ 4.38 4.:3.3 4,-180,1,02:3 :t-l7 .SO I 1.:31 · ao 
5,000-5,9\l\L _____ \.h liS .~. 5G I 5, ·100 [1,154 :3. 28 1. 71 11';~ i . ;:l
6,00[l-7,999 ______ ·L 82 I 4.82: 6,708 jl, 4.04 3. Ga .75 .,- I ._. 

8,OOO-9,U\J9 ______ j5.0:1 1 'L80 18,845 '1,758 3.22 .GG 1.21! .25 

• 


• 


• 

10,OOvancl O\W ___( 00 '~115, 417 _,3, S5·b ~!~. 1. 261_.~2.~ 

All hOllSl'holclS __(L 01 I 4. 08 I2,7m) , G08! 3. 01 I . 7·1 I 1. lG 1 . 28 

See footnotes at end of table. 
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• 
TABLE 11.-Eggs: A.verage consumption and money valtle, pel' house­

hold and pel' lJe1'SOn, in a toeelc, by income groups and tl1'banization, 
spl'ing,1955 '-Oontinued 

Average size Income per- Consump- Money value 
tion per- per-

Income class 
(dollars) 

Fam- House- Fam- Per- House- Per- House- Per­
ily 2 hold 3 ily ~ SOIl , hold SOIl • hold son' 

All 

Per- Per- Dol- Dol- Doz- Doz- Dol- Dol­
sons sons lars lars ens ens lars lars 

I-person households_ 1.00 1.09 1,663 1,663 O. 85 O. 78 0. 42 O. 39 
Households of 2 or 

more: 
Under 1;000 ______ 3.23 3.26 371 115 1.97 .60 .83 .25 
1,000-1,999 ______ 3. 31 a. ao 1,491 450 1.99 · GO .88 .27 
2,00Q...,2,IJ99 ______ 3. 57 3. 52 2, 510 703 2.16 .61 1.00 .28 
3,000-3,999 ______ 3.76 a.67 3,506 9:32 2. 2:~ .61 1.08 · .29 
4,000-4,999 ______ 3.7G :3. G2 4,49G 1, 196 2.16 · GO 1. 08 .30 
5,000-5,999______ 3. 8:3 :3.69 5 448 I, ,122 2. 26 .61 1. 16 · :31
6,000-7,999 ______ 3. 73 3.56 6;755 1,811 2.19 · G')

~ 1.14 · :32
8,000-9,999______ 3.89 3.60 8,817 2,267 2.20 .63 1.21 .34 
10,000 and O\'er___ 3. 84 3. GJ 15, 652 4,07G 2.42 .66 1. ~~8 .38 

Ali householdti __ 3.43 3. 33 4, 28G 11,250 2.0'1 .61 1.00 I .30• I 
--

I Food purchascd, home-produced, and recpived !IS gift or l)lLY by housekeeping 
families in the Cnited States. 

2 Members in the primary economic family during the sun'ey week. Members 
temporarily away from home were included. 

3 Total meals sen'ed at home adjusted to 21-meal equh·aleut. 
4 :Money income, after deduction of State and Fedl'nd income taxes, of all 

persons who were members of the primary economic ftunily during all Or any part 
of 1954. Fa.rm income was the total of 1111 [arm receipts during the year (a.fter 
payment of sh!1re rent to others) Illillus farIll operating expenses. 

6 Adjusted by !werage family size. 

6 Household data adjusted by a\'erage household size. 


Derived from (59). 

In malring such adjustments, a decision must be reached as to 
whether average family size or average household size should be 
used us the basicdiv1sor. In the 1955 survey, average family size 
included persons living alone or a group of persons who lived 
together and drew from a common fund for their major items of 
expense. Famlly members temporarily away from home--at school, 
at work, or on vacation-were considered members of the economic 
family, although not residing ill the dweWng unit at the time of the 
inte-,"view. .A.verage household size was obtamed by talcing the total 
number of mea]sll from family food supplies seryed to all persons 
in the household (that 1S, the group of persons who shared family 
food supplies, includin~. family members at JlOme, guests, boarders, 
and h1red help) and dividing by :n to obtain the household size 

1.1 See (59, p. 194) for meal weights. E'or example, lunches carried from 
home and supplemented by purchased food were considered a half ,meal and 
those supplemented by beverages only were counted as a full meal. 
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in equivalent persons. For these analyses, income was adjusted to 
a per person basis by dividing by the average family size, while 
consumption and money value were put on p. household size (21 
meal equivalent) basis. 

For the survey week in 1955, shell egg consumption per person was 
highest in rural farm areas and lowest in urban areas. For the 
United States as a whole, average shell egg consumption per person 
in a week was 0.61 dozens (7.3 eggs). The high consumption (8.9 
eggs) of persons in rural farm areRS can be attributed to the ready 
availability of eggs from farm or commercial flocks at a cost that 
includes no marketing charges. Of the 7.3 eggs consumed per 
person, in a week, for all urbanizatons, 5.7 eggs were purchased 
while 1.6 eggs were home-produced. For rural farm areas, only 
1.8 of the 8.9 eggs consumed per person, in a week, were purchased. 
In addition, people on farms are generally more active physically 
than noniarm residents, consequently reqUIring a greater intake of 
calories. Traditionally, farm breakfasts are meal-size while many 
urban dwellers favor a quick, light breakfast. 

1Yhile there is a tendency for egg consumption per person for 
urban households to increase with income through all income classes, 
farm and rural nonfarm households exhibit a different tendency 
(figure 8). The declining consmnption of shell eggs as income 
increases for farm families probably reflects the degree of specializa­
tion on the farm enterprise. On subsistence leyel alld the smaller. 
low income farms, layin~ hells aFe kept r:r:ima~'ilyas a sou.rc~o:f 
food for those on the farm whIle on hIgher ll1come, specHlhzed 

Spring, 7955 

WEEKLY CONSUMPTION OF EGGS 
In Families;+' by Place of Residence and Annual Income after Taxes 

EGGS PER PERSON 
FARM RURAL URBAN ----I 

""07...... ..,.,.,., NON-FARM 

o ~ ~ 1~ ~ij:W#: @@ \~tt.~J f..fir; Jl } 1@i 
o 2 4 6 8 10+ 0 2 4 6 8 10+ 0 2 A 6 8 10+ 

ANNUAL FAMilY INCOME, AFTER TAXES (S THOUS.) 

• HOUSEHOLDS or rwo OR _ORE P£RSO,JS 

.• 
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•

NEe. :J901_51 n, "'Gp.I~U'L.:rURAL M"Rf.ETJtH~ SEflVtCE 

FIGUHE S.-Egg consumption per person for urban households tends to increase 
with income. l~arm anel rural nonfarm householrls exhibit a different tend­
ency, reflecting chiefly a large use Of home·produced eggs by the lower income 
gl·Ol1j)S. 
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farms, laying hens would be kept primarily to supply the off-farm 
market. A slmilar explanation probably accounts for the rural non­
farm behavior, with lower income families haying backyard flocks 
and hig-her income famiEes purchasing the greater share of their 
eggs. The 1955 survey showed that both farm and rural nonfarm 
higher income families purchase a larger share of the sheU eggs 
they consume than do lower income famiEes. 

Measurements of the relationship of consumption and mone,Y 
value to income level, for households of 2 or more, for each urbam­
zation group. are presented in table 12. Based on consumption per 
person for all urbanizations, a 10 percent rise in per capita dispos­
able income is associated with a 0.2 percent increase in per capita 
shell egg consumption, chie.f1y because of the consumption response 
to income in the urban household sector. For the rural nonfarm 
and farm sectors, there is no statistically measurable income-consump­
tion relationship. The data for money value of eggs consumed per 
person, however, show a more pronounced response to changes in 
income per capita. For all urbanizations, a 10 percent rise m per 
capita disposable income was associated with a 1.2 percent increase 
in the money yalue of eggs consumed, and both the urban and 
rural nonfarm household sectors showed a statistically significant 
(although small) response to income change. 

T.O\BLE 12.-Eggs: Percentage change in consumption and money value 
per person associated 1{)ith a 1-percent change in income and related 
statistical coefficients, by urbanization class, 1955 J 

Based on consumption Based on money value 

Effect of a I-per- Effect of a I-per-
Urbanization cen~ change in cen~ change in 

Coefficient lDcome Coefficient lDcome 
of deter-	 of deter­
mination 	 millation 

Xet Standard Ket Standard 
effect error effect error 

Percent Percent Percent PercentCrban___________ O. 5S 0.07 0.02 0.90 0.14 , 0.02 
Rural:

Nonfarm _____ .28 z.03 .02 .79 . on : • U2 
Farm________] .02 z.Ol .02 .02 z.O) I .02A1L _____________ .57 .02 .01 .90 .12 	f • OJ 

I 

.\ Computed by least-squares analysis from data in table 11 converted to loga­
rithmic values. 

~ Does Dot differ Significantly from zero at the 5 percent probability !<'\'{'l. 

Differences between consumption-income and money yalue-income 
relationships are due [Q variations in the price paid for a commodity 
by different income classes. If all income classes paid the same price 
for eggs purchased, the coeincients for consumption-income and 
expenditure-income relationships would be equal, because price would 
be constant. However, as seen by diyiding the money yalue of eggs 
by the consumption of eggs (table 13), ramjljes in the upper income 
classes pay a higher price for eggs than do lower income families, 
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although the variation in prices paid by income classes for the rural 
farm sector is small. The greater part oftbe variation in prices 
paid by consumers appears to be associated ,,,ith the size of egg 
purchased; the higher the average price pai~ for eggs by a specified 
mcome class, the .greater the money value of Jarge, extra large, and 
jumbo eggs consumed. Only the rural farm group does not follow 
this pattern closely. However, the rural farm sector mainly uses 
assorted size eg~s while for the other sectors,assorted size eggs 
constitute a small portion of the eggs used. 

TABLE I3_-Eggs: Average price paid per dozen, and percentage oj 
money value spent jor large, extra, large, and jumbo sizes, by income 
and urbanization class, 1955 1 

Urbanization class 

I 
Urban Rural All 

Income class 
(dollars) Konfarm Farm 

:\ver- Ayer­
age l\'lonev age Money 

price mlue Aver- Money An'r- ~Iol'ey price value 
age value age yulue 

price price 

Households of 2 0:( Per- Per- Per- Per­
more: Cenls cent Cmts cent ClItis reni Cenl.~ rent 

l'Ilder 1,000____ . 47 48 45 2\) ;~\) 24 42 30 
1,000-1,99!L ____ ,50 46 43 -I 39 30 44 35f)­

2,000-2,999 _____ 53 53 45 ;)0 :,8 24 47 4:3 
3,000-3,999 _____ 5:~ 57 46 '16 a8 26 48 51 
4,000-4,99!L ____ 54 62 47 47 :38 ::II 50 5G 
5,000-5,\)9n _____ 54 64 4S 57 3f) ;)0 51 GO 

! 
-f)(l,000-7,9n\) _____ 54 GS 50 62 39 .,-,;1D 0_ G4 

8,000-9,999 _____ 55 73 54 82 2H 10 54 70 
] 0,000 and o\·er., 59 85 48 80 42 44 57 83 

Per- Per- Per- Per-ICoefficient of \-arill- !"fnt rent cent cenl 
tion 2_____________ G.2 ----- .. 6.8 1------' 3. :3 ------ ! 9.6 ---,..-­

1 Av~rHge price derived by dividing money valul' of <,gg..; u~ed br consumption 
(table 1]). 

2 The stundurd deviation cxpre:;sed as a percentage of the mean. 

Becnuse the mone1r nlue of eggs used is the prod1lct of the price 
pnid and the qunn·tity consumed, tl1e ela:::ticity of money value 
equals the sum of the· elasticitv of consumption and the elasticity 
of price. 111 cross-section data,"howe\-er. allconsllmers are assumed 
to face ess('ntiully th(;' same awrage leYE~l of prices (except fol' 
regional variation). Therefore. variation in the price paid is due 
to variation in the quality of the commodity us('d. For. eggs. ~he 
consumer usually has a choice of seYeral grades and SI7,('S, wah 
differing prices. By classifying the attributes of grade alld si7,e 
jnto the term quality. variation in prices paid by consumers can be 
considered as variation due to quality and an elasticity measurement 
can be derived. It can be showll (see Appendix, p_ 140) that the 
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elasticity of quality with respect to income is equal to the difference 
between the elasticity of expenditures with respect to income and 
the elasticity of consumption with respect to income. For the 1955 
data, the elasticities of quality obtained are: 

Urban ________________________________________________ 0.06 

Huml:1\onfnrID _________________________________________________ .06 
]'1I rill ____________________________________________________ t )

'llil ______________________________________________________ .09 

1 Less than 0.005. 

The absence of a quality response for the rural farm sector appears 
reasonable when it IS remembered that a large part of consumption 
by this group is of eggs produced on the farms where consumed 
and, therefore, may JUI \-e no quality identification. 

Households of one person are excluded from the ]'(>"ressio11 analy­
ses bE'canse they are atypical, consum pUon per pe~son exceeding 
that of otller size hOUSE'holds at all income levels. The large con­
sumption of shell eggs by I-person households may be due to the 
relative ease in pl'eparin~ eg:~s compared with other foods as well as 
to economies of scale. un tIle latter point, Bylund (4, p. 54:) con­
cludedfrom an investigation of egg consumption in a Pennsyh-ania 
city that, "It appeal's that the n UIII bel' of children in the household 
is the important factor associated with level of egg consumption 
rather than simply the number of persons jn the household. The 
data. indicate that children eat :fewer eggs than adults1:! and that the 
number of children is related in such lL wily that the effect is more 
than additive. In other words it appears that fOllr children in one 
household wouM eat fewer e!!gs than four children in four one-child 
households." Jdenlly. the relationships of consumption and money 
value to income leye I should be ac1j usted for n urn bel' of children in 
the household. Howe\'er, data are not publi!::ihed to make this 
ac1j ustl1lent. 

An indication of Ole efrect of children on the consumption-income 
pattern is obtained from the H)48 survey of food expenditures of 
urban households. Table 14 shows t hat although egg consumption 
per person in households with children is below consumption pel' 
person for comparable fami.!y income clnfises in households with no 
children, consumption per person increases \\'ith income about twice 
as fast for households with children as for households with no 
childr('ll. In households with children, a 10 percent increase ill per 
per!';Oll income was (l!';s()('iated with a 2 pelTent in(T('[lse in consump­
tion pE'l" person, while for households ,,-itll no childrE'n a If) percent 
hWl'P;ts(' in ])('r persoll .incofl1e was associat('d with 1('ss than a 1 
percent increase in consumption.13 

12 This H,I!;rCCS with the findingR of Hopper (22). 
13 The rellllionship of COIlSlIlllptionper persoll (XI) with income per person 

(Xi) was: 
(1) Households with children: 

log 	X;", -D.O] 40.20 log X~ 
(O.O:~) (4) 

1iz= 0.02 

(2) 	Households with no children: 

Jog X;= -0.52 + (JO!) log X~ 


(0.09) (5) 
rI.= 0.41 81.2=0.04 

http:81.2=0.04
http:consumption.13
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TABLE H.-Eggs consumed at home: Aterage consumption per person 
and expenditures per household in a week, by income group and child 
status, April-June 194-8 1 • 

Consumption per Expenditures per 
person in household household with­

with-
Income class (dollars) 

Children No Children No 
children children 

Dozens Dozens Dollars DollarsUnder 2,000_____.________.______ O. 38 O. 52 0.90 0. 74 
2,000-~999------------------- .46 .56 1.10 .773,000-3,999___________________ .51 .60 1. 25 .944,000-4,999 ___________________ .51 .68 1. 23 .945,000-7,499 ___________________ .55 .58 1. 28 .897,500 and over________________ .58 .66 1. 68 1. 09 

1 Urban housekeeping families of 2 or more persons in the United States. 

Derived from (9). 


Oomparis07/)J with .other commodities.-Comparison ·of the rela­
tionship of consumption and money value to income level for eggs 
and the commodities that are close substitutes and complements 
reveals that meats, poultry, and fish and cheese have greater con- • 
sumption~income and expenditure-income responses than eggs, and 
that breakfast cereals and bacon have about the same response (tables 
15 and 16). 

Large variation between income groups in the average price paid 
for meats, poultry, and fish and for bacon account for money value­
income relationships significantly higher than quantity-income rela­
tionships for these items. As income rises, consumers tend to buy 
higher grade meat and the more choice cuts. For example, for all 
urbanizations combined, 53 percent of households of 2 or more persons 
used some form of beef steak in the survey week, with 24 percent 
of the households in the less than $1,000 income class and 74 percent 
of the households in the $10,000 and over income class reporting 
some use. On the other hand, 29 percent of the households with 
incomes less than $1,000 used salt pork, while only 6 percent of the 
households with incomes of $10,000 and over used that item. Much 
of the fish in the lower income brackets was obtained without a 
money expenditure, while purchases by the higher income brackets 
include a greater proportion of more expensive shellfish. For cheese, 
average price per pound, by income class, is about the same in all 
income classes, except for the $10,000 and over class, and for break­
fast cereals, average price per pound differs only for the less than 
$1,000 income group. Therefore, the elasticity of money value with • 
relation to income lor cheese and for breakfast cereals is not signifi­
cantly different from the consumption-income relationships of these 
items. 

http:2,000-~999-------------------.46


-- ----

-- ----
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TABLE 15.-Selected foods consumed at home: Average consumption 
per household and per person, in a week, by income groups, all ur­
banizations combined, April-June 1955 1 

Consumption Money value 

Income class 

(dollars) Meats, Break- Meats, Break­

poultry Cheese fast Bacon poultry Cheese fast Bacon 
and cereals and cereals 
fish fish 

Per household 

I-person house- Pound.! Pounds Pound! Pound! DollaTl Dol/an Donan Dalla"holds ___________ 5. 14 0.59 0.31 O. 38 3.07 O. 28 O. 08 0.21 
Households of 2 or 

more: 
Under 1,000 _____ 9.67 .57 .66 .78 4. 55 .28 .16 .39 
1,000-1,999_____ II. 67 .77 .76 .79 5. 78 .38 .23 .41 
2,000-2,999 _____ 13.86 .98 .90 .93 7.23 .46 .24 .49 
3,000-3,999 _____ 14. 31 1. 05 .91 .90 7. 92 .51 .27 .48 
4,000-4,9\19 _____ 15. 14 1. 14 .95 .87 8. 84 .56 .28 .50 
5,000-5,9\)9 _____ 16.21 1. 26 1.01 .94 9.83 .60 .30 .55 
6,000-7,999 _____ 16.49 1. 32 .88 .96 10. 25 .64 .26 .59 
8,000-9,999 _____ 15.70 1. 48 .81 .81 10.26 .73 .25 .50 
10,000 and over__ 17.63 1.56 .82 .88 12. 64 .82 .25 .57 

AlL __________ 13.77 1. 06 .82 .84 7.99 .51 .24 .47 
, I 

Per person 

I-person house­holds ___________ 4. 72 O. 54 O. 28 0.35 2.82 O. 26 O. 07 0.19 
Households of 2 or 

more: 
Under 1,000 _____ 2.97 .17 .20 .24 1. 40 .09 .05 .12 
1,000-1,999_____ 3. 54 .23 .23 .24 1. 75 .12 .07 .12 
2,000-2,999_____ 3.94 .28 .26 .26 2. 05 .13 .07 .14 
3,000-3,999_____ 3.90 .29 .25 .25 2.16 .14 .07 .13 
4,000-4,999 _____ 4. 18 .31 .26 .24 2. 44 .15 .08 .14 
5,000-5,999 _____ 4. 39 .34 .27 .25 2.66 .16 .08 .15 
6,000-7,999 _____ 4. 63 .37 .25 .27 2. 88 .18 .07 .17 
8,000-9,999 _____ 4. 36 .41 .22 .22 2. 85 .20 .07 .14 
10,000 and over__ 4. 84 .43 .22 .24 3. 47 .23 .07 .16 

AIL _________ 4. 14 .32 .25 .25 2.40 .15 .07 .14 

1 Food purchased, home-produced, and received as gift or pay by housekeeping 
families in the United States. 

Derived from (59). 

The elasticity measurements obtained from the 1955 survey data 
suggest that expenditures for eggs associated with rising consumer 
incomes per person are less than the corresponding increased 
expenditures for meats, poultry, and fish and for cheese. We would 
expect, therefore, that eggs will receive a smaller share of each 
additional dollar in future years, so long as consumer incomes con­
tinue to rise, than meats, poultry, and fish and cheese, and about 
the same as breakfast cereals and bacon, provided price relationships, 
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TABLE l6.-Selected foods consumed at home: Percentage change in 
consumption and money value per person associated with a 1-percent 
change in income and related statistical coefficients, all urbanizations, • 
1955 1 

Based on consumption Based on money value 

Effect of a Effect of a 
Item Coeffi- I-percent change Coeffi- I-percent change 

cient of in income cient of in income 
determi- determi­
nation nation 

Net Standard Net Standard 
effect error effect error 

Meats, poultry Percent Percent Percent Percent
and fish _______ 0.96 O. 14 0.01 O. 97 0.27 0.02

Cheese __________ .98 .28 .02 .98 .27 .02 
Breakfast cereals_ .12 .03 2.03 .50 .09 .04Bacon ___________ (3) (3) (3) .64 .09 .03 

1 Computed by least-squares analysis from data in table 15 converted to 
logarithmic values. 

2 Does not differ significantly from zero at the 5 percent probability level. 
3 Less than 0.01. 

consumer tastes and preferences, and other economic and demo- • 
graphic variables that may influence the relationships between these 
items do not alter over time. 

Oomparisons over time.-1Yhile the 1955 survey data indicate that 
consumption and expenditures for eggs have a small income response, 
more confidence would attach to inferences drawn from that result 
if the estimate could be confirmed with the aid of cross-section 
studies at othur points in time. Oomparisons among surveys at 
different points in time are difficult because of differing conceptual 
and methodological aspects employed. However, on a broad basis, 
and keeping in mind the inherent shortcomings of such comparisons, 
data for eggs from surveys in 1942, 1948, and 1951 are compared 
in table 17 and figure 9. These data are for urban income groups; 
consequently, they should be compared with data for the urban 
group only in the 1955 survey. In the lower lUcome groups there 
are marked differences between the consumption of urban and rural 
farm families, "with rural nonfarm families occupying an inter­
mediate position. In addition, both the 1942 and 1951 data include 
single-member households, which have higher per person consump­
tion and expenditure rates for eggs for their per-person income 
level than do multi-member households in the same per-person 
income levels. However, if single-member households are not con­
centrated in anyone income class (which appears u, reasonable 
assumption), comparing data from surveys which include single- • 
member hom;eholds with data from surveys which exclude single- ' 
member households should not alter the basic consumption-income 
and money value-income relationships. 

Regression coefficients for the consumption-income and money 
value-income relationships for eggs for urban groups in the 194:2, 
1948, and 1951 surveys (table 18) did not differ significantly from 
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TABLE 17.-Eggs: Average consumption and money value per household 
and per person, in a week, by urban income groups, spring, 1942, 
19 ~8, and 1951 

Income per-I Average size Oonsump- Money value 
tion per- per-

Income class 
(dollars) 

Fam- Per- Fam- House- House- Per- House- Per­
ily son ily hold 2 hold son 3 hold son 3 

1942 j Per- Per- Doz- Dol-
Dollars Dollars sons sons Dozens ens Dollars lars

Under 500 ________ 310 183 1. 69 1.77 0.90 0.51 0.31 0.18500-999___________ 735 322 2. 28 2.45 1. 43 .58 .49 .20 
1,000-1,499 _______ I, .244 482 2.58 2.95 1. 86 .63 .67 .23 
1,500-1,999 _______ I, 750 614 2.85 3. 00 2. 12 .71 .76 .25 
2,000-2,499 _______ 2, 232 725 3.08 3.24 2. 23 .69 .77 .24 
2,500-2,999 _______ 2, 736 827 3.31 3. 30 2. 30 .70 .86 .26 
3,000-4,999 _______ 3,714 1,004 3. 70 3. 60 2. 41 .67 .87 .24 
5,000-9,999 _______ 6, 138 1, 395 4. 40 4.15 2. 50 .60 .98 .24 

1948 5 

Under 1,000___ .____ 610 243 2. 51 2. 84 1. 43 .50 .78 .27 
1,000-1,999 _______ I, 555 536 2. 90 3. 23 1. 67 .52 .96 .30 
2,000-2,999 _______ 2, 505 764 3. 28 3. 49 1. 90 .54 1. 08 .31 
3,000-3,999 _______ 3,485 990 3.52 3. 65 2.08 .57 1.20 .33 
4,QOO-4,999 _______ 4, 421 1,267 3. 49 3. 50 2. 20 .63 1. 24 .35 
5,000-7,499_______ 5,861 1, 724 3. 40 3.31 1. 94 .59 1.11 .34 
7,500 and over_____ 11,766 3, 080 3.82 3.84 2. 36 .61 1. 46 .38 

1951 j 

Under 1,000 _______ 614 409 1.5 1.5 (8) (6) .49 .33 
1,000-2,000 _______ I, 532 730 2. 1 2.3 (6) (6) .64 .28 
2,000-3,000_______ 2,534 939 2.7 2.9 (6) (6) .87 .30 
3,000-4,000 _______ 3, 487 1,090 3.2 3. 2 (6) (6) .98 .31 
4,000-5,000 _______ 4,462 1,312 3.4 3.4 (6) (6) 1. 07 .31 
5,000-6,000 _______ 5, 449 1,514 3.6 3. 4 (6) (6) 1.11 .33 
6,000-7,500 _______ 6,618 1, 789 3.7 3. 3 (8) (6) 1. 15 .35 
7,500-10,(\00 ______ S, 434 2, 109 4. 0 3.7 (6) (6) 1. 26 .34 
10,000 and ovec___ 15, 914 4, 301 3. 7 3.4 (6) (8) 1. 27 .3f 

I 
1 Income after Federal taxes in 1941 and 1947. For 1951 data, 1950 income 

after Federal, State, and local taxes. 
2 Total meals served at home adjusted to 21-meal equivalent. 
3IIousehoid data adjusted by average household size. 
j Includes single-member households. 

5 Households of 2 or more persons. 

6 Not reported in preliminary releases. 


Derived from: 1942 (60 and 54), 1948 (9), and 1951 (53). 



56 TECHNICAL BULLETIN 120<1, U.S. DEPT. OF AGRICULTURE 

the regression coefficients for the 1955 survey)1-! indicating a stable 
income response for eggs. The only consttmt term that differed 
significantly from zero at the 10-percent level of probability15 was • 
the value for the consumption-income relationship in the 194:8 survey. 
However, the clifl'erences among the constant terms for each of the 
periods, although not significantly different from zero at the 10­
percent level of probability, do appear to reflect some elfect of 
chan~es in the geneml price le1'el as well as changes in price rela­
tionships between egO's and other goods, shifts in income distribu­
tions, changes in pre~erences and tastes, and many other additional 
unspecified factors. Because it is genf\rally assumed that tastes, 
preferences, income distributions, and other factors that are prima­
rily determined by institutional forces change slowly oyer time, 
changes in the O'eneral price level appear to be the major frctor 
contl'lbuting to aillerences in the height of the regression lin;.;.:; for 
the four suryeys being considered. 

-,Ulowance can be made for changes in the geneml price level by 
deflating the Jl10ney value and income variables in each regression 
problem by the Consumers' Price Index for all items (published 
by the United States Bureau of Labor Statistics). Because the Con­
sumers' Price Index is the same for all observations in each pedod, 
adjusting for the CPI is equivalent to dividing by a Ji.-.;:ed "alue, 
and, therefore, the regression coefficients remain unchanged; only 

H The "t" Y!llues obtained for the ditTerences l' 2t"ween regression co('fficients in • 
each pair of periods were:· 

I Value of "t"I Degrf'es of 
Suryey freedom 

Gonsump- I~IO!1ey value­
tion-income 1ncome 

, 

1955 and­1942 ______________________ 
*0.8 *0.6 131948 ______________________ 

'".6 *• 2 121951______________________ 
Xo data .1. 3 1'1 

I 

"'Docs not dlffcr from 7.ero by a statIstlcally slglllficant amount at thc 10-per­
cen t probability leycl. 

)5 Thc "t" values obtained for the difTcrcnccs between th£' con~t[l,nt terms .in 
cach pair of periods werp: 

'i'al tIC of "til 
DI'!!;rp£,s of 

Surycy fr£'cdom 
Consump- .\[oney yuiue­

tiou-incomc income 
I-19-5-5-a-nd----------I------------I----- ­

1942______________________ 'Q 4- "1.4 I 13 
1948______________________ 6.5 ~6 I ]2 
195L______________________ Xo data *1. 4- 14 • 

"'Doell not clifI('r from 7.£'ro by a stnti~tically significant amount at the 10-per­
cent probubility levcl. 
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RELATIONSHIP OtEXPENDITURES FOR EGGS AND INCOME, 
PER PERSON, FROM CONSUMER SURVEYS, 

S 1942, 1948, 1951, AND 1955* 
~ 50 r-11r---.---.---.--r--01-r-r-T-----.---.-.-.-----rl~--"Bz: �
i... 40r---r----+---+--+-4-4-4-r1---------+----~1--_4A=~~ 
iii I -br-~S... !I f __Q~~x-' 19S~ 
<lI 
<lI'" ... 

30 .Ofec.--t- i -~,...,... ~I' 
l: 
~ ... '19f5 I ~ I .1942 
=» 20 19~--+---+--+- 1948 -+__+---10...= 
l!i... ...... 15 '-, ! I I. I, . ~ ~1~~....... 
Ie 150 200 300 400 600 8001,000 2,000 4,000 6,000 
~ Xz AHNUAlIiCOME PER PEISOII (DOLLARS) 
x 

*liniUH HOUSEhOLDS OHLY 

u.s.. DEP.lRl.uENI OF AGRICULTURE NEG.6101-l8(4o) AGRICULTURAL. MARKETING SERVICe 

FIGURE 9.-In the last 15 years the relationship of a dollar increase in income 
to weekly per person expenditures for eggs has remained relati,ely stable. 

the constant terms in the equations change. The "t" values 16 obtained 
for the differences between the constant terms adjusted for the 
price level in each period were not significant, 'with the exception 
of Lhe 1955-1948 consumption-income relationship. Therefore, data 
for the consumption of eggs from the 1955 and 1942 surveys and 
data for the money value of eggs from the 1955, 1951, 1948, and 
1942 surveys 'were pooled in regression analyses to compare with 
refTression analyses from time series data. 

In pooling data from the different surveys, the Consumers' Price 
Index was added as a separate variable rather than as a deflator 
so that comparisons could be made more easily with coefficients 
obtained from the ll-equation time series model of the egg economy 
(p. 64). In addition, the derived average price paid for eggs in 
the survey week by each income class was added to the consumption­
income analysis to allow for shifts in the consumption-income 

16 The "t" values obtained for the differences between the constant terms in 
each pair of periods, after adjustment [or price level, were: 

Value of "t" 
Degrees of 

Survey freedom 
Consump- Money 

tion-inoome value-income 

1955 and­1942 _____________________ _ 
*1. 1 *0.4 131948 _______________ ------­ 7.2 *1. 4 121951 ____________________ _ K 0 data *1.5 ]4 

'" Does not differ from zero by a statistioaily significant amount at the 
la-percent probability level. 
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TABLE l8.-Eggs: Percentage change in consumption and money 
value per person associated with a i-percent change in income and 
related sratistical coefficients, urban groups, for specijif.d periods 1 

Bllsed on consumption Based on money value 

Year and source Coeffi­
cient of 

Effect of a I-per­
cent change in 

income 
Coeffi­

cient of 

Effect of a 1 per­
cent change in 

income 
determi­ determi­
nation nation 

Net Standard Net Standard 
effect error effect error 

Percent Percent Percent Percent 
1942 (60) ________ O. 45 O. 12 0.05 O. 74 0.16 O. 04
1948 (9) _________ .78 .09 .02 .96 .13 .01 
1951 (53) ________ (3) (2) (2) .45 .08 .04 
1955 (59) ________ .68 .07 .02 .90 .14 .02 

1 Computed by least-squares analysis from data in tables 11 and 17 converted to 
logarithmic values. 

2 Data not available. 

relationshlp attributable to chan~es in the price schedule facing 
consumers at different time perioCis. For the pooled 1955 and :i.942 
consumption-income data for urban households, a I-percent change 
in per capita income was associated positively with about a 0.2 
percent change in the per capita consumption of eggs, after adjusting 
for the influence of the price of eggs and the general pdce level.l7 
An elasticity of demand with respect to income of 0.2 for urban 
households IS higher than the values obtained for any of the indi­
vitlual periods studied (table 18) as well as higher than elasticities 
obtained for all households in the 1955 cross-section study (table 12) 
and any of the time series analyses (table 23). As previously 
pointed out, we would expect an income elasticity for eggs for 
urban households higher than for all households combined. In 
addition, we would expect results from the cross-section studies for 
eggs to be more significant statistically than the time series studies 
because time series analyses for eggs that incorporate data from 
1931-54 are complicated by intercorrelation between income and the 
general price level. 

The elasticity of demand with respect to own price of -1048, 
obtained from the pooled 1955 and 1942 survey data for urban house­
holds, is a great deal higher than the results obtained from time 
series data (table 23). rVe would expect a higher elasticity, however, 
because the variation in the price of eg~s among income classes, 
especinl1y for urban households, is due mainly to variations in the 

17 The logarithmic relationship obtained for the pooled 1955 and ] 942 survey 
data was: 

log X;=-0.86+ O.181og Xz+ 0.761og X 3 - 1.481og X 4 (6) 
(0.0'1) (0.38) (0.54) 

• 

• 

• 

where: 

Y1=Consumption of eggs in dozens, per capita, urban households. 
X2=Disposable personal income in do\1ars, per capita. 
Xa=Consumers' price index (1947-49=100). 
X 4=Derived average price of eggs, per dozen. 

http:X;=-0.86
http:level.l7
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grade and size (see p. 50) of eggs used. The price effect on con­
SlUllptlon in a pooled cross-section study, therefore, mainly reflects 
this influence. 

The elasticity of demand with respect to the general price level, 
derived from the pooled 1955 and 1942 cross-section study, appears 
reasonable when compared with the estimates from the time series 
ana.lyses (table 23). 

Hesults from the pooled 1955, 1951, 1948, and 1942 money value 
data indicate that a I-percent change in income per capita is 
nssociated positively with about a 0.13 percent change in the money 
vnlue of eggs, per person, after adjustinO' for the general price 
leve1.18 This value falls within the range of values obtained for the 
money value-income relationships for each of the surveys (table 18). 

From the analyses discussed above, it appears that the influence 
of income on egg consumption for urban households is extremely 
small, although statistically significant. The consumption-income 
relationship for all urbanizu.tions is probably even smaller than that 
obtained for urban households, based on the 1955 survey data for 
both groll ps. The almost negligible influence of income on con­
sumptIOn is not surprising, since the data indicate that the average 
pel' capita consumption in each income group is about one egg a day 
and almost aU families in each income group used eggs at some time 
in the survey period (table 19). 

,Yhile it is evident that the consumption-income relationship for 
eggs is small, the precision of the relationship derived empirJcally 
is limited by errors in the survey data and by the statistical methods 
used in deriving a measure of the relationship. The analyst gen-

TAllLE 19.-Eggs: Percl'lltage oj hou8eholds 'Using, 61/ income icrciles, 
in a 1l'eelc. spring 1.9_~2, 1948, and 1955 1 

Percentage of households using 
Income tercile 

1942 I 1948 1955 2 

Lower ____________________________ 
?Tidc!le____________________________ 
Upper____________________________ 

Percent 
94 

100 
99 

Percent 
97 
98 

100 

Percent 
98 
99 
99 

All _________________________ 
98 98 I 99 

1 Includes quantities purchased, produced at home, or receh'ed as a gift or ill 
payment for services rendered. 

2 Income terciles are only approximate, being based on grouped data. 

From (51, p. 9j and (59, p. 93). 

18 The logarithmic relationship obtained for the pooled 19.)5, 1951, 19·18, and 
1942 SUf\'ey data was: 

log X;=0.07+ 0.13 log .\2+ O.iiI log X3 (7) 
(0.02) (0.07) 

where: 
X 1=:'[oncy yalue of eggs in cents, per person, urban households. 
X2=Disposahle persollal incorne in dollars, per capita. 
X3=Consumers' price index (19-17-49=100). 

http:leve1.18
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erally has no control over the reliability of the data used, but he 
must select the statistical form of the equation to be used, often 
with little basis for makincr a selection. The cross-section analyses • 
for eggs used a log-log relationship (that is, the relationship was 
considered to be linear in logarithmic values). The major limita­
tion to using a log-log relatlOnship in iitting a regression line to 
consumption-income and money value-incvme relationships is that 
little is known about the behavior of households at the extremes of 
the income scale. A curvilinear relationship might be appropriate 
even when the data are conyerted to logarithms because, at low 
income levels, an increase in income probably is spent almost entirely 
for food while at high income levels the inverse is probably true. 
However, the pooled consumption-income relationship (equation (6» 
was tested for nonlinearity (see Appendix, p. 14D) and the log-log 
relationship used was found not to depart significantly from linearity 
within the range of the reported observatIons. 

Consumer Preference Studies and Household Practices 
Perhaps tastes and preferences have as important an influence on 

the demand for eggs as prices and income. But changes in tastes 
and preferences generally occur more slowly than do fluctuations 
in prices and income, and their effects on demand are difficult to 
measure. Studies of consumer preferences and household practices, 
nevertheless, aid in tmderstancling the market that exists for eggs, 
and such studies may suggest wa.ys for influencing demand.. 

The factors which housewives consider of primary importance 
when purchasing eggs appear to be quality, grade, and freslmess, 
although, as table 20 shows, price and size also are important. The 
relatively minor importance of price indicated by the data may 
reflect sitmL~ions in :which the quantity purchased is largely influ­
enced by pl'lce and mcome, but, once a purchase has been decided 
upon, quality and other associated factors become more hnportant. 

Because the eyaluation of quality by housewi,es is a SUbjective 
concept, it is important to know how housewives make this eyalua­
tion in order to supply them with the product demanded . .A SlIDunary 
of studies on conswner preferences indicates some general notions 
in consumers' minds of what constitutes quality. Principally, 
external appearance, source of supply, and appearance. taste, and 
odor after breaking out, as well as shaking the e¥.g and ot1ler vUf,'lle 
notions were repolted by hOllsewh-es as quality considerations. 
Results of several surveys show that consnmers generally select .A..A. 
or .t\... grade e~gs as the type they prefer, and that they can give a 
good reason ror this preference. 

Information on household practices also offers additional insights 
into demn,ncl. Results from one such survey coyering two cities' are 
listed in table 21. A.lmost all households used eggs for table use 
in the hyo cities but a much smaller percenlage of households used 
eggs in batters and doughs and in other food 'preparations. A.s the • 
quantity of a product used by n, consumer increases, its demand 
tends to become inelastic. If production in such cases continues to 
increase, seyere price and income decreases to producers can be 
avoided only by finding additional uses for that output. Batters, 
doughs, and other food preparations may offer opportunities for 
increased use of eggs. 
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• 
TABLE 20.-Eggs: Percent.age of housewives who consider specified 

factors of primary importance when purchasing, selectecl cities 

Factor considered 

Year I 
study NOtllillg 

City \\'115 Quulity,l Bnllld specific, Miscel­
con- grade, I name, or re- lalleolls 
duct- Size color, lied on andf~~~t !Priceeel or cletm- retailer's unclus­

ness lillcs~ reput!l- silled 
tionI , 

Per- Per-
Perceni ceni cent Percent Percent Percent

Baltimore_________ 1938 22. 0 23.4 ------ 15.8 47.7 1.1
WichitlL __________ 1949 83. 1 16.9 -_ ... _-- -------- -------- --------
Peoril1 ____ ... - .. --- 1950 53.7 13.1 2L. 6 2 4. 5 3.6 3.5 
Des Moine:::. 1949 ]8.5 4.6 42. 8 310.8 13.0 10. 3 
ColllInbus_. _~. __ ~ ~ = 1950 66.4 23.0 9.0 -------- 1.3 .3
IthaCIL ________ - .. _I 1952 71. 0 11. 0 12. 0 I 2 2.0 4. 0 

1Bmnel name. 

2 Color. 

3 Color, 3.8 percent; cleanliness. 7.0 percent. 


• 

From: .rasper (23. p. 8). 


TABLE 2L--Eggs: Percentage of households 1('sing anci percentage used, 
by 'use and income class, Birminghant and Incliulwpolis, spring 1958 

Birmingham Indianapolis 

! I 
Use 1rollschold income Household incomeI

All i__--;-_--;___l All 
hou:-e-,I ! I house- I i 
holds Low 'I Mid- High holds Low I i\lid-llIigh 

______________________I____~~(~!l~e______~____~_____~~(~!l~e~_____ 

Percen tap;e of households using 

Per- j Per- IPer- I Per- ! Per- ! Per- : Per- Per­
cent entt cellt I cent cent 1 cent I cent cent 

For table ____ • ______ H7 96 \l5 99 98 I 99, 97 98 
] n batters ILnd doughs. 65 61 69 63 ,15, 58 I 4il 31 
For other foocl pre- 1 1 

pamtion__________ ~~,~~~!_321~~1 
Auy__________ 98 971 H91 H91 991 100! 100 I 98 

Percell tage used 
--~..--~ ...---------'---------.......,----------


For table __________ _ 

• 
I 

81 I 71) 82 I 87 I 87 
I 

87 I 87 
In batters and doughs_ 12 14 ' 13 10 6 8 6 5 
]"or other food pre- 81 " 

paration __________, 7 5 8 8 7 5 7 8 

TotaL_______ j-wD 100 ----;:00-1-100- 100 100 100 100 

(49, July 1954, p. 21). 

:;12993-59--5 
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An 11-Equation Model!of the Egg Economy 
The section on factors that influence the supply of eggs indicates • 

that the supply of eggs in a calendar year is influenced by price 
moyements within the same period through two methods of adjust­
ment under the control of producers-chick replacements and layers 
sold and consumed on farms where produced. (1) If the egg-feed 
ratio in the first half of the year, when producers are starting chicks 
for future flock replacement, is lower than the 1'atio for the COlTe­
sponclillg period in the previous year, producers generally start fewel' 
replacements. If the egg-feed ratio is higher than a year earlier: 
they tend to increase the number of chicks started for fio('k replace­
ment. (2) The mIDlber of layers sold and consumed on farnui 
where produced throughout the year is 1'elated to the egg-feed ratio 
prevailing in that year. ,Yhen the egg-feed ratio is aboye the 
previous year, the number of layers sold and consumed on brms 
where produceel is less than when the egg-feed ratio in the current 
year is below the ratio III the previous year. Consequently, there 
lS an interaction between demand and supply within the l~-month 
time span of J auuary through December. 

Under this con clition of a simultaneous relationship between sup­
ply and pL·jee. it has been sho\YjI [S(>P. for ex:ample, (18) and (29)1 
that estimation of such coefficients as elasticity of elemand with 
respect to price by the traditional method of a slllgle 1'Pgression 
equation Jitted by least squares may result in a statistIcal bIas. To 
avoid this bias, a ';systE'm." of equations should be soh'ed simulta­
neous]y if the underlying economic relationships bE'tween demand, 
price, and supp1y fHeto)'!; nre to be aseel't,[jned. lYe are eoncerned 
therefore, with obtaining a structural estimation of the relationships 
among the mallY yariables that haw been shown to afl'ed the demand, 
price, anel supply for eggs. Klein (27, p. 21) has stated that "in 
[;eneraL the goa1 is to estimate a set of relations that will remain 
yalid or chnnge in lmown ways uncleI' n wi(le ynriety of eire-um­
stances." 

Variables 
The Yil.riables that enter into the structural model of the f?[;!!. 

f?('Ollomy Ilre listed below, identified symbolically. In order to ,york 
wHh the limited infonmltion approa('h, the total variables in the 
system are cliyicled into two categories-e.nc1ogenous variables and 
predetermined variables. The former are those variables whose 
relationships among themselves and with other variables are to be 
determined from lmowleclge of variables whose valuc;4 are a!'!'uIl1E'd 
to be lmown. The latter nlriables are designated a,; predetermined. In 

All variables in the systE'm of equations relate to the calendar yeaL' 
except those l)twing a prime ('), ",lli('h c1E'signates values of the 
variables for .January-.June. 

Tbe fol1o\\ lUg- nU'il1hjp,; II!"!' n""tllnt'd to h· I'lld(\~(,II(HI" fill' lhi" 
analysis: 

Qe=('iyiliun domestic clis!lPfWHl'nll('p of Pggs, hillwlI!', •
PR and P~=Retuil pric(' of (.gg;;;. PPI' dozen. ('prltc;, 

10 TE'chnically. an Nlflogenous vuriaIJ1p is onf> Hwt is cOI'l'f>jatf>il with the UIl­

f'xpluined rf>siduul in thf> struC'tural rpjation in which it appears, while a pre­
detel'mined Yal'iable i$ uncorreluted with the unl?xplained resic]uul. 
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• 

Qp=Farm production of eggs, billions. 

Lp=.A.vernge number of layers on farms during Lite year, millions. 

G'F= X wube!: of pullets raised, millions. 

Lc=Xumber of layers sold and consumed 011 fHIDs where pro­

duced, millions. 
PF and P;:::::Fann priee of Pggs, PP1' dozen, cents. 
Q~=Pl1rl1l production of rggs minus the JallullIT-Julle net into­

st.orage movemeut of shell, ff'o7.cn, fllld dried eggs (shell equiva­
lenU, exduding Go\'ernment sLoc-ks, billions. 

,8' =.JllllU1UT through .June Ilt't int.o-st.ol'llge moY(>men t of shell, 
frOZl'll, fwd uri('d eggs (gh(>ll ('(luintit'ntl, t'xduding GoverIl ­
m(;'llt stocks, billion£:;. 

TLu- following \':ll'inbh'g :\1'(' flS:'HIIllPd to bp pJ'edt'tI;'rmined in this 
:lJlltl,\'sis: 

1= C'OUSUIllt'l' disposnblp ill(,Ollll" billion doH;H's. 

p.lf and P.~=RptlLil priee of llwnls, pou1tI'~' and flsb, index 


nllmbl'l'S (1947·~49=.100). 
Pc nlldP~=Retuil pl'icr of ('heese, indt'xllUmb~'rs (1947-49=100). 
PB nnd P~.=Rt'tail pJ'i('(' or bacon, index numbC'rs (1947-49= 

100). 
Pr and P~"";HelRil jll'icp of 1'(~u,dy-to-enL epreuls, index Ilumbers 

• 

119474\lc=100}. 


Po Itnd P~=Con"ulnl'I':>' prke indl'x of all itpms i 1947-49=100). 

f/A =A\'l'rag(' Jlumbl'r of l'!!gs: IU'oducpd per la'~'el' during the Tear. 

LJ=Xuml)('I' of hE'lls unci pullets of lil,.ring il!!e und pullets 110t yet 


laying on fUl'ms ..Talluury ], millions. 
,-1 =J)iil'ert'I)(,p b('lw('l'll ejyiIiall domestic disuppearilnc-e of eggs 

fi.ne! furll1 pmduetioll of C'ggs. hilliolls. 
J[::'~,\[or(alit.\, of lUYl'I'B plus il. balallcing l'('sicluuJ, millions. 
PG nnd P ~ - A \'PI'uge pri('l> of poultr.\' ratioll, P('l' ] 00 pounds. 

doll ill'S. 

f[=J>opulnti');1 (,:lting oul of civiJian slippliC's ..July 1, millions. 
(J;.=.:\ limb l' or Pi!!!" prodtl<'('d on fllrms, billioJls. 
W=l'lIit lnbo;' ('o,;t of murkpting [ood product,:;, illd('x numbers 

(l n17--:I\h::. JUOI. 
F=Gaill Or los;::; 011 futun·s eontl'HI'l. Pl'(,yjolls ."PHr, sp('('uJatiy(> 

long pOl'll t iOIl. [H'1' dnZl'll, ('('II ts. 

In the pr('\'ious sections on factors that affect the supply and 
dC'lltancl for eggs. reasons for choosing these v.ariables ,are discussed, 
exC'!:'pt for the ]let jnto~storage Jl1OYel1lellt of shell. frozen~ and dried 
eggs, S', the unit labor ('o:;t of marketing ioo<l product.s, 'Jr, and 
the gain 01' Joss experienced by those 'who took a speculative long 
po;-:itiol1 on tllt' Pl'(>\"iOllS Y(>llr'f; illtm'p;'; ('ontraC't, F. Heasons for 
including the Y,triables S', lV, and F in the structural model of the 
rgg economy are explained below. 

• Years Included 

TIIP ;.;illJlIltaLH'olls p(lllatioll analysis is bHSl,d on fjrst difference 
ntJuC's for the yen!'s )!'l!31-J-l and l!).;J.H-!)·J.. COJldition') durjng these 
yea 1'S are n;,;slul\C'd to luwe been snlJicien tly homogeneolls to permit 
t heir inclusion in :t single analysis. 'Years subseilucnt to 1954 are 
excluded so as to leave seyeral observations against which to test 
Ole fitted equations. Imli\'idualequatjoJls presented in preViOllf' 

http:ff'o7.cn
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sections were, in some instances, fitted for years priol" to 1931 i how­
ever, data for all the variables used in the model of the egg economy 
are aYailable only from 1931. The war years 1942-45 .are .excluded 
because of the abnormal circumstul1ces that influenced supply lUld 
demand ill that period. First differences are used because of the 
several trend factors that have affected the relationships. 

Price supports for eggs, in order to bring about expansion of 
production to achieve certain anllounced goals, were mandatory from 
1942 thrOll.!Sh 1946. In part of this period, maximum peice controls 
were imposed on prices paid by retailers for shell eggs. and ceiling 
prices were iml)Osed at wholesale le\'els for liquid, frozen. and dried 
egg products. In addition, the Government became a heary pur­
chaser of eggs for our military use as "'eD as for the use of our 
allies. Leml (31, p. SS8) states that the following percentages of 
the eggs produced on j~al"lns were procm'eel for Lencl-I,ease purposes: 
"5 percent in 19±1~ 15 percent in ID4:2: 13 percent in 1943, 17 percent 
in 1944, ancl2 percent in 1!J43." (See also table 48, p. 1:>4.) Xearly 
all of these eggs were dehydrated.·With the termination of the 
Lend-Lease program in the latter part of 1945, dehydrated eggl3 were 
taken for TERRA. and other overseas relieflrograms. However, it 
seems reasonable to assume that the efl'ed 0 the 'wartime programs 
on eg§!S, as ,yell as wartime influences that affected other variables 
in the model of the egg economy, were considerably lessened by 1946 
so that the postwar years can be included in the ana]ysis.~o 

Equations in the Model 

The followillg structural equations are inyolyecl in a system that 
repre:o:ents the supply and demand for egg~. Th~ 11 equations 
:;hown eorrespond to the 11 endogeJlol1:-5 \"arwblcs lJ1 the i'j'stem. 
Therefore, this is a complete system. 

Qe 1. p' J -L 1) [). 1)' P' P'
Jj=al~u12' R-;-clIli I C12 Jr-Cl:l C-;C14 B,C"S T-;CI6-'- 0-;-'l11 (8) 

OF= (IA ·Lp (9) 

(Je"'''' flp ~.. A (10) 

Lp Lr'--{'F-J[-J.(' (11) 

(12) 

(13) 

(14) 

• 


• 


•

(] ;j) 

~o For a ('oJUpiPf(' (l.C'{'Ouut of the plT('!'t of 'Yorlc] 'Val' II pro;,;rnms on eggs. 
~re Lp\'!n (.'J 1 ). 
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P ' +b Q~+b 8' I 1+ P" P'
R=G9 92 If D311,cD! II Cg2 ~(TCg3 C 

+C9}j~+C95P;+C96P~+U9 (16) 

8' . Q:'
H=alOi-b L02 (IF+CIOIF+UIO (Ii) 

Q~=Q:'-8' (18) 

In this notation, the a~s represent the constant term in each equa­
tion, the b's and c's represent structu1'll1 coeflicients that apply to the 
endogenous and predetermined ....ariables, respectively, and the u's 
represent random error terms. ~0 coel,l.icients or random errol' terms 
are involved in equations (9), (10): (11), and (18) because they 
are identities; they need not be fitted by statistical means. The 
remaining seyen equations each contain two or more endogenous 
variables and, therefore, ·were fitted by the method of limited info1'­
lllat~'jll.!!l 

• 

Several modifications were made in fitting paralneters to the 
model. The precletel~mined variable :.11 waS dropped from the 
system because representative datll v;ere not available. However, it 
was felt that the loss of information resulting from the exclusion 
of the predetermined variable ;.11 is minor, although each valid 
predetermined variable added to a system tBl1ds to increase the 
statistical efficiency of the model. ,'11en using the model for fore­
casting purposes, it is necessary to substitute an estimate of the 
variable ill into equation (11) because it is an identity equation. 
,Another modjfication in fttting the model invoh'ed the substitution 
of lillear approximations for the nonlinear yariables una relations. 
like QsfII and QA • L p • These modifications and certain other 
aspects of fitting are discus£~d in the Appendix. 

OOllsideratiolls iH the fOl'lnuJation of the aoo\Ce equations are gi,ell 
in the sections that relate to supply and demand and the following 
remarks. 

Equation (8).-The civDjan disappearance of eggs js influenced 
by the price of eggs. population, income~ the prices of substitute .and 
l:omplementary goods, as well as the general price Jeyel. 

Equat/on (10 ).-Because anllual egg j)l'oducUon is t]le proauct of 
the rate of lay and the ayerage 1ltunbeJ' of layers on farms during 
the yeal', the variable A is add(>d to equation (IO) as a balancing 
item between ciyj}jan disappearance .DJld farm production of eggs. 
The variable A is considered predetermined because annual changes 
in stock'3, exports and imports, and eggs used for hatching are only 
tL small percentage of an1lual egg production whiJ(' military and 
GSDA takings Jor export, which aCCollnt fo1' a lrtl'ge pen:entage of 
production in some years, are es:;entittlly pxogenous -factors. 

• :zt :Foote (34, p, SG) points out that tlte limitNI jnfonllatinll methou "is gh'ell 
Wat name be('/lUf;e it makes use of only putt of tile information that is shown 
by the cOlllpif'te lllotlE'1. It rieilis estim(tws for a sple<.·teu subsE't of <,quations 
when we neg!(>et information llllout the Ylll'iahirs that appear in pal'(i('ular 
equations in the remainder of the syS!PIll." In tlel'iYing' the r~OE'm(~i(>llts in this 
mouri, the suhset in each ease consists of a single equation. 
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Equations (1~) and (13).-These include the egg-feed ratios for 
January-June and January-December, respectively. Because these 
ratios .have as one of their components the price received by farmers 
for eggs, they are classified as endogenous variables, thereby neces­
sitating the addition of several equations to the system. 

Equat,ions (14) and (15).-Equlltion (14) relates Pp to the average 
retail price of eggs in each year (PR ) , while equation (15) relates 
P; to the average retail price of eggs in the first six: months of each 
year (P~). E~sentiaUy, equations (14) and (15) represent the funcLion 
of the marketing system which transmits consumer demand to the 
farm price level. Farm and retail ptices a.re related by (1) fixed 
charges such as cos.ts of processing, transpoltation, and containers, 
and (2) percentage markups". in wholesale and retail distribution. 

Yellr Farm-retail 
spread 

('elLis
1920-29. __ _ 15.9 
1930-39_. __ . 10. 8 
1940-49..••. " 15,0
1950 __ .. _.. 19. J 
195L.. 20.3 
1952___ .,_ . 20. ,j
HJ53. ___ , __ 17.8 
195L ........ . 18.7 
1955.....,••• __ 18.0 
1956. ___ .• __ .•• _ . 17. 9I1957. ____________ ,. 

• j 18.3 
1958_ . _ _ .". _ _ _ 

I 19.4 
---- ---.--~------ ..---. -_.__..._. .. -.' ~~-.._---

The farm-retail price spread for eggs rose l'upidly in the years after 
World War II. Since 19,53, however, it has changed little as higher 
costs 1ulYe been offset by cost-reducing changes in marketing chan­
nels and practices. These include: (1) Reduction in numbers of egg 
handlers and frequency of handling individual eggs, through the 
bypassing of city wholesalers and associated distributors by large 
country assemblers und other integrated assembler-grndet'-distributors 
and retailers; (2) udoption of improved methods of gruding and 
handling eggs in plfLllts; (3) increases in Humber of specialized egg 
farms; (4) increases jn buying of eggs from farms on the basis of 
U.S. consumer grades; twd (5) increasing movement of gruding and 
cartoning operations from cit.\r to country plants. 

In a study conducted in July and October 1955 and January and 
April 1956 (10, p. 13) the average paying price for aU eggs at the 
farm during the 4-month period was 34.5 cents per dozen. The 
average sellmg price to retailers and others for all eggs, including 
cartoned ancl loose of all sizes and grades, ,vas 45.8 cents per 
dozen. Hetailel's added another 10 cents per dozen, bringing the 
retail price per dozen to almost 5(j cents. The follow:ing tabulatlon 
shows the breakdown of the 21.5 cents per dozen in handling and 
transportation costs between the farm and the final retail outlet 

• 


• 


• 
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distributed among gross margins for country assembly points, city 
receiving plants, and retail outlets: ' 

Cost item Cost per 
dozen 

Country assembly plant: Cents 
Procurement (pickup at farm) ____________________________ , O. 68Candling____________________________ - ________________ _ 

.74Cartoning____________________________________________ _ 

.94 

.33~~;~;~~i~~~-:===:===~======:=:=:==============~:=-=:=== 

.16 

.31Miscellaneous _________________________________________ _ ~~~I~I~~~~====::=:-===:=:===:========:====:===--=::=== 
3.50 

.54. 
TotaL____________ .. ________________________________ • 7.20Transportation ___________________________________ . ____ _ 1. 05 

City receiving plant:Warehouse_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ... _________________ . _. _____ _ .50
Trucks and sales_______________________________ . ______ _ l. 75Miscellaneous____________ . ___________________________ _ 1. 00 

Total________________________________________________ & 25 

• 
Combined cost of assembly, transportation, and receiving___ ____ _ 11. 50 
R.etail gross margin__ _______ ___ __ ____ ___ ____ _ _ ___ _ ___ _ _ _ _ _ _ _ 10. 00 

Farm-to-retail price spread___ ___ ___ _ ____ ____ _ _ __ _ _ _ _ _ __ 21. 50 

(lU, p. 13). 

The retail margin for eggs is not broken down because of the diffi­
culty of allocating costs such as rent, labor, and electricity among 
the thousands of Items sold in a retail outlet. 

In the previous year, 1954:, a different study (11, p. 23) showed 
that the typical marketing costs for country assemblers of mid­
western eggs sold in eastern markets WlIs 9.5 cents per dozen (table 
22). The following tabulation indicates that marketing costs for 
wholesalers candling eggs in Washington, D.C. were about 8 cents 
per dozen: 

Typical 
Item marketing 

cost per 
dozen 

--,------._----------_._--- ----- -----------,- _._--,:-----
Cents 

Labor (candling and other) ____ __ _ __ _ _ _ . -. -i 2. 50Cartons______________________________ _ 2.23
Inspection __________________________ _ .- ----I. .. .20~.... 

• 
Cases, flats, and fillers (replacements) ___ _ .25- - - - .-i

Miscellaneous ___________ _ .33 
Throw out loss 1______ . _ 1. 25 
Overhead and profit._ 1. 27-' 

TotaL_ 8. 03 

1 Loss incurred in replacing lower grade eggs with Grade A eggs when candling 
into consumer grades. 

(11, p. 24). 



68 TECHNICAL BULLETIN 1204, U.S. DEPT. OF AGRICULTURE 

TABU 22.-Eggs: T11pical 7na1'keting costs for country assemblers of 
midwestern eggs sold in, eastern markets, 1954 • 

Item Oost per Items included 

dozen 


Cents 
Freight on sales______ 2. 70 Plant to consuming area.Labor_______________ . 68 Processing, loading in and loading out.
Supplies_____________ 2.02 Oases, fiats, fillers, nails, wire strapping.
Buying commission ___ 2. 38 Paid to station buyers und independent 

dealers for pickup Il.t farm, grading, and 
handling.

Plant trucking !;osts___ .59 Delivery costs, and expense of moving eggs 
from buying station to receiving plant.

GeneraL ____________ 1.13 Overhead, prof;t, etc. 

TotaL ________ 9. 50 

(11, p. 23). 

A measure of the influence of fi..xed marketing charges is repr~sented 
in equations (14) and (15) by the variable W, an index of the unit 
labor cost of marketing food products. The influence of percentage 
markups is allowed for by including the variable QB/H in equation 
(14) and QMH in equation (15). This assumes that percentage 
markups vary with the quantity of eggs moving through the marketing • 
channel. At each stage in the marketing channel differences between 
the cost of goods purchltsed and the subsequent selling price of those 
goods, after allowing for fixed transportation, packaging, and process­
ing, is determined by the equilibrium price between the demand 
curve of a marketer and the supply curve of a marketer in the im­
mediately lower distribution channel. At times of heavy marketings 
of a perishable commodity, such as eggs, prices at the retail level 
adjust so that supply clears the market. Because, in the short-run, 
distributors are willing to perform the marketing function if they 
cover only out-of-pocket costs, percentage markups would decrease 
with large supplies and increase with small supplies. However, if 
both fi..xed and variable costs are to be met, then percentage markups 
would increase with large supplies and decrease with small supplies. 
Oonsequently, the quantity of eggs moving through marketing chan­
nels, on a. per capita basis, is included in the two price-level equations. 

Equation (16).-Both PR and P~ are endogenous variables. The 
formulation of equation (8), which contains values for P R , was ex­
plained above. Equation (16), which contains values for P~, is 
similar to equation (8) j that is, it includes the factors which influence 
the demand for eggs, although only in the months January through 
June. However, the combination variable Sf/H is included in 
equation (16), but not in equation (8). The variable Teprcsents the 
net into storage movement during the period January through June 
of shell, frozen, and dried eggs (on ltil equivalent. shell basis) stated 
in per capita terms to adjust for the effect on demand of the growth 
in population" It is introduced into the January-June demand 
analysis for several reasons. As pointed out on page 6, the absolute 
level of January 1 stocks of eggs and changes in the level of stocks 
normally are of minor importance as a price making fs,ctor in the 
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annual supply and distribution of eggs. However, because of the 
seasonal nature of egg production, the supply of fresh eggs available 
in the spring months of March tlu'ough May is greater, and the 
supply in the fo,ll months of August tlu'ough October is less, than the 
average monthly supply over the entire year. This sl)asonal varia­
tion in supply, which is treated more thoroughly beginning on page 
97, gives rise to the role of storage. 

The excess shell eggs (in relation to the prevailing price) available 
in spring are phteed in stol'fl.ge, or broken commercia.!ly for conversion 
into dried or frozen eggs. Pn,rt of the shell eggs put into stol'fl.ge in 
the spring are withdrawn in the fall, when supplies of fresh shell 
eggs are less than the quantity that would be dellli1.nded at the pre­
vailing price. If it were not for stol'fl.ge, which serves to level the 
peaks and troughs in egg supplies, shell egg prices would tend to 
decline in the spring and rise in the fall to an extent greater than 
usually prevails. Because of the simultaneous relationship bel;\\'een 
the price cf shell eggs in the January-June period and the quantity 
of eggs stored, the variable S' is treated as an endogenous variable, 
necessitating the addition of equation (17), to the system of simultane­
ous equations. In addition, because Q;.jI1 is treated fiS an endogenous 
variable, equation (18) is added to make the system of simultaneous 
equations complete. 

• 
Equation (17) .-This states that the net into-storage moyement of 

eggs, per person, for J aIlual'y-J uno is a fUIlction of the mtio of J anual'y­
J'uno farm egg production to the January-December ftlrm egg pro­
duction, Q;j(2F, the net gftin, or loss, on the speculative position of 
the previous year's futures contract, F, and a random error term. 
(See pp. 119 to 131.) 

The ratio of production in the two time periods is in troduced to 
represent the trend in the set'lsonality of egg production. Tbrough 
the usc of artificial lighting, changes in the llUtdling date' of cbicks, 
improvements in breeding, and other factors, the seasonal peaks and 
tl'Oughs of production have tended to become less acute. Ob"iously, 
as production becomes less seasonal, tbe price iucell ti n' for storing 
eggs diminishes. The combined variable Q;f(2F allows for this ef[ect 
in our model. 

• 

Farm p['oduction of eggs in January-June CQ;) is included in the 
model as a predetermined variable, wbile production oyer the 12­
month SpiLll ,January-December ((IF) is treated fiS [1.11 endogenous 
variable in the system. q; is considered Lo be predetermined because, 
as pointed out in the section on. supply, producel's principally start 
chicks for ilock replacement in the first six months of tbe calendar 
year. Few chicks are started for flock replacemen t in July-December, 
i1.1thollgh there luts been all Ulcrensing tondoncy on Ute part of some 
producers to start chicks in tbis period. Producers generally cull in 
summer and fall. Clnssifying Q; as ft predetermined variable, 
therefore, aSSllmes that culling activity in response to changes in the 
egg-feed ratio in J a!1uary-J une is negligible, although culling activity 
over the entire calendar year is treated fiS responsive to the egg­
feed ratio. 

The variab1e F was obtained by: (1) Determining the monthly 
average of the daily closing prices of the September, October, and 
November egg futures contmcts in thei r respective months of 
maturity and then obtaining the average of the three monthly 

http:stol'fl.ge
http:stol'fl.ge
http:stol'fl.ge
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averages; (2) determining the monthly average of the daily closing 
prices in March, April, and May of the September, October, and 
November futures contracts, and obtaining the average of the three • 
monthly averages; and (3) subtracting the average obtained in 
(2) from the average obtained in (1). If the sum obtained is 
positive, long traders or nnhedged storers had a greater likelihood 
of making a profit than if the sum was negative. A more satisfac­
tory equation explaining the storage operation probably would 
include the "basis" (the spread between the current spot price and 
the nearest futures contract price). However, if the price of the 
nearest futures contract was included in our model (which in the 
J anuary-June period would be the September contract for eggs), an 
equation explaining traders' expectations about demand, supply, and 
price in a future period would need to be constructed. Consequently, 
in order to restrict the model to a manageable size, the simplified 
form of equation (17) was used. _A.s is shown on page 127, this sim­
plified equation can be justified on a logical basis. 

Equation (18).-This defines the civilian consumption of eggs in 
January-June, Q~, as the sum of the quantity of eggs produced on 
farms in the first sL,( months of the year, Q;, less the net into-storage 
movement of shell, frozen, and dried eggs in the first half of the year, 
S'. The variable Q~ is not strictly compamble with QE because 
changes from yeu.r to year in foreign trade, eggs used for hatching, 
military purchases, and other factors, which were included in the 
variable A, are not allowed for. HOWe\Ter, because. these factors COll- • 

stitute only a small part of production, the variable Q~, obtained as . 
the sum of Q; minus S', adequately represents the supply of eggs 
available for consumption in Jal1uary-June. 

Results 

The following results were obtained when the structural equations 
involved in the system representing the supply and demand for eggs 
were fitted by both the method of limited informatiol1 and the 
method of least squares for the years 1932-U plus 19:1:7-54:. Although 
it was pointed out that the method of least squares gives estimates 
of such coefllcients as the elasticity of demand ''lith respect to price 
that are statisticnlly biased when simultaneolls relationships exist 
(p. 5), least squares fits o·f the structurnl eqnations in the model 
of the egg economy are presented for the following reasons: (1) In 
forecastmg valnl?~ oj! the endogenous ntritLhles in tIl(' model, ll?as! 
squares results may be as good as, or better than, results obtained 
by forecasting from the limited informn.tion fit; (2) the amount of 
bias in the least squru'l?s coeflicients appeal';; t·u hI? small fo'· some 
structural relationslups; aT;1 (3) coeilicients for least squares fits 
computationally are more easily obtained than for limited informa­
tion fits. . 

Numbers in parentheses under the coefficients show their respective 
standard errors.22 Variables with asterisks were used in the analysis • 
in linearized forms (see Appelldix, p. J42). Thl? Yal'inbles an' 
described on pages 62 and G:3. 

~21'he ;;tnn<1arcl erl'Or indicntE';; the rangp whif'h for two salll[lh's out of three 

Inclucles the true-universe value,proyided certain statistical conditions are met 

hy the Initial data. 


http:errors.22
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• 
Model I-Limited Information Relult, 

(lB* I
.1 H =O.S4-14.6S.1PR -O.51.1H- 1.01.1P", 

- (44.94) (1.61) (6.42) 

+14.77.1Pc+0.7BPB -6.17.1PT+S.96.1Po (19) 
(46.72) (4.S5) (15.93) (21.0S) 

.!l(2F=.!l(QA ·LF)* (20) 

.!lQe=.!lQF+Ml (21) 

!1LF=.!lLJ + .!lOF-.!lM- .!lLc (22) 

p'*
!1CF =-2.64+14.22.1 p' (23) 

(2.77) G 

.!lLc=-9.02-15.5M1f* (24) 
(4.35) G 

.!lPF=-0.15+0.S2.!lPII-0.05.1 QE*+0.04.1W (25) 
(O.OS) (0.04) H (0.09) 

0'*
uP:.=-3.07-2.03uP~+1.36u FE +2.55UTr (26) 

(19.90) (9.43) (18.25) 

Q'* S'* IAP'--~81-'J 1-A_B__ 'J ')OA-_+O l"A­
L.1 R- t. ~.::..l If ~.~~L.1 If . \)L.1 H(1.40) - i(1.Io) - (0.15) 

+0.2SAP.~[+0.44!1P~-0.60.1P~-1.53uP;+0.38.!lP~ (27) 
(1.0:3) (().94) (0.61) (1.33) (;3.21) 

S'* Q'* 
u l:l =-146.6;)-199.55.1 (~ +3.9BF (2S) 

- (591.26) ~F (12.42) 

.1Q~=uQ;-uS' (29) 

• 

Equations (23) and (24), representing supply _relationships, equa­
tion (25), representing a price level relationship, and equatIon (27), 
representing demand at the retail level in the months January 
through June have standard errors smaller than the regression co­
efficients for most of the variables included in each equation. The 
signs of the regression coefficients between price and pel' capita COll­

sumption in equations (19) and (27), representing demand relation­
ships, agree with the postulate of economic theory thllt price and 
consumption are inversely related. However, beclLUse of the size of 
their standard errors little confidence can be placed in the price­
consumption coefficients. The remltining vlLrilLbles in equations (19) 
and (27), and the variables in equation (26) and (28), also have 
such large standard errors relative to their regrer-ion coefficients, 
that little confidence can be placed in them. r"-.:1ver, the high 

http:lPF=-0.15+0.S2.!lPII-0.05
http:H-1.01.1P
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degree of statistical significance obtained in the supply relationships 
tends to confirm the presence of a simultaneous relationship between • 
price and pl'oduction within the same year through the response of 
cluck placements and layers sold ancI consumed on iarms where 
produced to the egg-feed ratio, 

The results obtained by fitLing each of the equations in model I by 
the method of least squares were: 

Modell-Least Squares Results 

IlQg/I::l= -3.05-0.84D.PR-0.03D.III::l+0.07D.PM 

(0.47) (0.05) (0.54) 
+0.52D.Pc-().61D.PB -l.77D.PT +5.11D.Po R2=0.72 (19a) 

(0.82) (0.22) (0.59) (l.66) 

D.CF=-3.05+15.36D.P;fP~ r2=0.72 (23a) 
(2.40) 

D.Lc=-8.91-9.22D.PFIPG ]"2=0.55 (243,) 
(2.10) 

D.PF =0.02+0.96D.P R-0.05D.Qr;/H -0.05D.TIT R2=O.99 (25a) 
(0.05) (0.03) (0.07) 

D.P;=0.31+0.95D.P~-0.04D.Q~!I::l-0.17D.H' R2=O.99 (~f)a) 

(0.04) (0.03) (0.05) 

D.P~= -2.03-0.6MQ~/I::l-0.416.S'/Il+0.02D.I/I::l-0.15LlP.~[ 
(0.32) (0.29) (0.04) (0.45) 

+O.28D.P~-0.10D.P~-0.73D.P;+L54~P~ R2=0.64 (27a) 
(0.42) (0.20) (0.51) (l.38) 

D.S'jI1=0.9.5+l.41D.Q;,/QF+l.ZMF 
(l.23) (0.23) 

The coefficients obtained by liOOted-information methods and by 
least-squares methods for equation (23) and (23a) agree very closely 
while the coefficient on the egg-feed ratio (PF/PG ) in equation (24:) is 
about tv,o-thirds larger than the coefficient in equation (24a), The 
standard error of the regression coefrlCient in equation (24:), however, 
is more than twice as large as the standard error for the coefficient in 
(24a) , so that the equations do not indicate any significant differences 
in measuring the supply relationships.23 If the coefficients obtained 
from the limited information fit are expressed in terms independent 
of the units used, the supply elasticities obtained for the period 1931-41 
plus 1946-54 indicate that a 10-percent change in the January-June 
egg-feed ratio is associated with about a 4-percent change in the same 
dIrection in the number of chickens raiscd for laying JIocle replace­
ment while a 10-percent change in the alUmaI egg-fcl'd ratio is 
associated with about a 7-percent change in the inverse direction in 
the number of layers sold and consumed on farms whcre produced. 
The supply elasticity for pullets raised with respcct to the spring 

2J t(b I2 -b;2) =1.31, which is not significu,nt at the 5-pcrcent probability level. 

http:relationships.23
http:5.11D.Po
http:0.52D.Pc-().61D.PB
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egg-feed ratio seems quite reasonable, but the elasticity for layers 
sold with l'espect to the annual egg-feed mtio seems too large. How­
ever, the cOl'l'esponding regression coefficient obtained from equat.ion 
(240.), which diclnot differ sigluiicantly from the coefficient obtained 
in equation (24) at the 5-percent probRuility level, giyes an elasticity 
of about -0.4. This estimate appears more reasonable than the 
estimate of -0.7 derived from equation (24). 

The limited information fit of equation (25) agrees closely with 
the least-squares fit (25a). Correct signs were obtained for the 
coefficients associated with PRand QE/l:l, although the In.uer coeflicient 
is not significant at a high probability level. In neither equation 
was the coellicient of W statistically significant, although on a priori 
grounds we would C'xpect a 11egative relationship in the equation 
formulated. However, the lack of significance for the coefficient of 
lV could be due to the inclusion of QslIi in the equation. In formu­
lttting the marketing equations, we could have assumed that the 
marketing margin is simply a function of unit costs in marketing 
as reflected by unit labor costs in marketillg ('TV). However, in 
any given year, because of a relatively fixed supply of marketing 
sen-ices, marketing charges may also vary 'with the volume of mar­
ketings. From a cost side, the higher charges might reflect over­
ti me payments to labor, increased costs clue to use of obsolete equip­
ment. and similar items. Consequently, by including in equation 
(25) the yari!tble Qsill as an indicator of the amollnt of eggs moving 
through the marketing sector we are removing that effect from the 
unit labor cost of marketing. This action makes it more cliflicult 
to get a significant coeflicient on the yariables QslH and lY. 

In con tmst, eq nation (20a) yielded a coefticient for W that was 
statistically sib'11ilicant. Howeyer, the simple coefficients of deter­
mination for the Ieast-squares iits of (20a) and ~~Ga) show that the 
;>2 ...-alne of Qr:III and lV in (25a) is 0.2:~ while the yalue of (biE 
and lr in (26a) is 0.02. Therefore, with no measurable statistical 
l'elationshi p between the quantity yariable and the unit lItbor cost 
in marketing, ,ye are able to get a significant result for the regres­
sion coefficient in equation (26a). Further evidence that the rela­
tionship between (dE/E and W was the l'enson nonsi.!!nilieant results 
were obtained in (25a) for W is obtained by refitting (25a) with 
QE/H eliminated. In this formulation, (25c), the regression co­
eflicient for 1V equals -0.11 with a standard error of (+0.06). (See 
p.75.) 

Although the limited information fit of (25) ogrcl's closely with the 
least squares Ii t of (25a), eq ulltions (26) and (2Ga), widell C'xpress the 
marketing l'ellltionships in the iirst half of the yenr, diffpl' sharply. 
:\"one of tlte cocfficients in eq lIlltion (2G) w('1'e InrgPL' thM theiL'stand­
ard elTors, a sllrprising result Whe>ll j udgC'd ngllinst the signi(jca,nce 
obtai.ned in equation (20n). One (,Xl)llll1alion 1'01' the s('('miug incon­
sistenC'y stem::; from the diffpJ'(,tlt way in which the Go\'ariltJH.:l's be­
tween p~ n,ne! q~/fI and bt'L\"Pt'n qi:/II and W nffl,('t the least 
sq uares and limi ted information ('st imates. TIl(' vnlu('s of the simple 
correlation coC£rtCienLs Jor thC'se pairs of yariables nre Il('/!ntin, but 
extremely small, so that Ul(''y do not dmnge the gross posiLi.\'(\ J'('llltiOll­
ship between P; ancl p~ ill LllC least squure> fit of cquHLioll (20a) to a 
negllti,'c net relationship. However, in tile limited information lit of 
equation (26) the negati,'c cOVitrinnces for p~ and (J~/lJ and for 
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QMH and lV are coupled wit,h the effects of the predetermined vari­
ables in the system. These combined '3ffects have sufficient influence 
to produce a negative sign on the net coefficient between P; and P~. 

As mentioned above, little confidence can be placed in the coeffi­
cients obtained from the limited information fits of equations (19) and 
(27), representing demand relationships, because of the large standard 
errors obtained. Least square fits of the demand relationships, equa­
tions (19a) and (27a), were better. The net regression coefficient 
between QE/H and PRin equation (19a) is significant at the 10-20 
percent probability level while the net regression coefficient between 
P~ and QMH in equation (27a) differed significantly f.rom zero at the 
5-10 percent probability level. !:)ignificant coeflicients also were 
obtained in equation (19a) for the variables representing the price of 
bacon, PB, the price of breakfast cereals, PT, and the general price level, 
Po. The signs associated with the coeIfwienLs for P B and Po agreed 
with the signs expected on a priori grounds. However, the sign for the 
coefficient of PT is contrary to the expected sign if breakfast cereals 
are a substitute for eggs in consumers' food expenditures. 

Judged in their entirety, the least square fits of the demand equa­
tions, (19a) and (27a) , are not much mOTe satisfactory than the 
limited information fit;s of (19) and (27). The major reason for the 
unsatisfactory results appears to be the high degree of intercorrelation 
among the variables in the demand eqml,tions.2~ In many cases, as 
the degree of intercorrelation in a regression analysis increases beyond 
a certa.in level, the sign of some of the partial regression coefficients 
changes. In this region of the sign change the value of the l'egressioo 
coefficient does not differ significantly from zero for samples of modest 
size. It can be assumed that, high lllterconelation also affect,s coef­
ficients in a limited information fit; in a similar mtUlner, although no 
systematic study has been m3.de of the method of limited information 
to determine at what level of intercorl'elation the sign of a partial 
regression coefficient is affect,ed. 

Because of the higll degl'ee of interconelation among several of the 
predetermined variables jn the demaud equations, the model of the 
egg economy was reformulated with tlle predetermined yariables P,lf, 
PCI P B , PT , P~, and IV 25 dropped from the matrix: of predetermined 
variables. SpecjiiCtllly, the demand equations were modified to ex­
clude prices of substitute items. In fitting the individual equations, 
however, P /; was used in eq ua.tion (23b) and lV was used in equation 
(25b) and (2Gb). In contrast to the earlier model, effect of volume 
of marketings on the retail-farm price margin was not included in 
(25b) and (2Gb). Xo other modifications of the equations on page 
G4 were made. The results obta.ined from the reformulated model 
w(,re: 

2' Simple correlation coefficients of O.BO or more were obtained in equ!Ltion 
(190.) [or the relationships of: P.II , Pc (0.88) i PM. Po (0.92); Pc, Po (0.91); !Lnd 
F T , Po (0.87). In equation (2711) simple t!oucl,ttioll coefficients of 0.80 or more 
were obt!Lined for the relationships of: P~, P~ (O.Olj; P/.r, Po (0.93) j P~, Po 
(0.90); and p~. Po (0.83). 

~~ The simple correi!1tion coeffieiellt for the relationship of P~ with Pa was 
0.86, and for the relationship of IV with po. 0.03. Simple correlation coeill('ients 
among the other predetermined ntriables are given in footnote 24, Ilnd 011 page 79. 
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• Moclel II-Limited Information Relultl 

~QZIH=-6.83-2.97.APR+0.02~IIH+3.80~Po (19b) 
(1.31) (0.08) (1. 73) 

~QF=~(Cb .LF)* (20b) 

~QE=~<&+~A (2] b) 

!:..LF=~LJ+~C'F-~1.1-~Lc (22b) 

.1('F= -2.64+15.76~P;*IP~ (23b) 
(3.49) 

~Lc= -9.20-13.92~P:';PG (24b)
(3.70) 

!:..PF=0.01+0.83~PR-0.01~W (25b)
(0.09) (0.09) 

.1P;=-O.21+0.59~P~+0.12~W (26b)
(0.26) (0.23) 

~P~=-2.27-0.39~Q~*!H-0.3MS'*/H+0.02~IIH+0.5BP~ (27b)
(0.25) (0.31) (0.04) (0.52) 

~8'*UJ=-0.52+1.89~Q;*/QF+l.21~F (28b) 
(1.55) (0.25) 

~Q~=~Q;+~S' (29b) 

The least squares results obtained for the equations in model II 
are listed below. Least squares results for equations (23b), (24b) , 
and (28b) are the same as equations (23a) , (24a), and (28a). 

Model II-Least Square. Results 

!:..QE/B=-4.69-0.73~PR+0.04!:..I/Il+1.4MPo R2=0.38 (19c) 
(0.44) (0.05) (0.81) 

~PF=0.24+0.98~PR-0.1L1 }V 
(0.05) (0.06) 

~P;=0.36+0.956P~-0.lMW 
(0.04) (0.06) 

~p~= -2.36-0.3MQ~/H-0.40~S'IH+O.OMI!H+O.4MP~ 

• 
(0.22) (0.26) (0.04) (0.47) 

The elimination from the matrix of predetermined variables of 
model II of the predetermined variables that were highly inter­
correlated substantially imJlroved the standard errors obtamed for 
the regression coefficients. Of the 15 regression coefficients in model 
II, 7 differed significantly from zero at the 5 percent level of proba­

http:P;=0.36+0.956P~-0.lM
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bility, 3 at the 10-30 percent level of pl'obabilit}T: and 5 coefficients 
were smaller than their standard er1'ors. • 

The coefficients obtained for the supply relationships,equatiolls 
(23b) and (2'.1:b), were almost unchanged from the coeilicients 
obtained for equations (23) and (2-1). This was expected because no 
variables were elI'opped from these two equations in refitting model I. 

Equations (25b) and (2Gb), from which wpre dJ'opped (Ie/H and 
Q~/h, respectively. ha,d correct signs on the farm-retail price coeffi­
cients, and the coeflicients clillered signillcantl:y from zero at the 5 
percent probability le,-d. The exclusion of the variable l'epr('s(,llting 
the quantity of eggs pC'r pcrSOIl mo,-ing through the marketing 
system did not alt<:'r the farm-retail price coefftcient in ('quation (25) 
for which thp conect sign and a sta tistiral1y signifjcant coefficient 
were obtained. Ho\\-eYer, excluding Q~/II in fitting equation (2Gb) 
gaye a farm-retail price coeHicient, with the proper sign. that differed 
signillcantly from zero at the 5 percent probabilit.\T lev ('1 whereas 
llonsignilican t results were obtninecl for equation (25). Thp coeffi­
cient for W in both equations (25b) and (2Gb) in model II "-ere not 
improved from the rE'slllts obtainE'd in model I enn though II" wus 
excluded from thE' matri.x of precletpl'mined variables. Tn the l('ust 
squares eqllutions (:25c) uncl (2Gc). however, the codfieiC'nls for lr are 
signillcant ut the 10 percpnt and 5 percent probability levels, l'espec­
tively. 

Substitntial imprOn'lll,ent in the significancE' of the coefficients for 
the demand pCjuatiollsfilted by the limited information 1l1Pthoel was • 
obtained by dropping tht' highly illtC'l'COI'l'E'lutpcl yariablps in the 
modC'l. In equation (19b) the l'C'gression coeDicients lor the retnil 
egg price vuriable (PR ) und the g('Jwrnl price level yariable (Po) arc 
significant at the 5-percent probability l('n~l, but no signifjcance cun 
be attadu'd to the coefficien t for the income val'iablp. In equatioll 
(27b). the significanep of tIl(' regr'ession ('oemcient for the consumption 
variaNe (q~/II) inCl'('[lsed from tha,t obtuirl('d in model I, but the 
coefficient diJlerpd f'.ignificlLJ1 tly from zpro only at the 10-20 pE'rcen t 
probitbility le\-('1. ThE' regrpssion ('odIieipnt for the stOl'agp ,-a:riable 
(Sf/II) also was signifjCl1nt at tllp 10-20 per(,pnt prohability Jew], 
X0 sta, tistical signifj('anee e/ll1 be a ttlleh eel La tbc' ('opfliciPJ1 ts for pel' 
capita ineonw UjI{J and the gPJwra1 price len·1 (P~J. Hpsults from 
tbe leust sqmll'PS fit for ('(Illation (l(kJ W('1'(' 1('55 sHtisfuC'tol'Y thun th(' 
l'Pslllts from the lirnitpd inforIll/llion fit (] Db); r('sulls from f2ib) and 
(27c) wpre similur. 

The coeiIicients ohtained from the limited information fit of the 
storng(' eqnation (:~~I)) \\'P1'l' \'Pry HllWhiIll]ll'OY('d ill Jllo<1l'l II. and 
were almost similar to the Jpast ::i(lLllll'(,S results ill e([uation (:!xa). 
The coei1ici('nt for the YUJ'iable representing the a\'ailability of lwug­
ing opportunities (F) "\\'[lS llighly ;::ignifieant \yhi1p the cOE'flicicnt 
l'eHccting the changing sPusOJwlity of productioll had the ('xrwC'ted 
sign. although it tli Jj'Pl'P{l signiJieantIy from %('1'0 only at the :J()·:~IJ 
percent leyel of probability. • 

Elasticities of Demand and Supply 

The C'oefTieil'nts in the equations dpsc'l'ibing tlH' demand. ;.;upply, 
aneI price iitl'uduJ'e of E'ggs ('xpl't'!-'s tIl(' dmllgps from year-to-year 
in the yal'iable to the left of the equality sign that are asscwiat('(l 
with year-to-year changes in the yariables to the right of the ('c]u[dity 
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sign when both are expressed in the units used in the analysis. For 
eXiunple, equation (lOb) states that a I-cent change fl"om the pre­
vious yenr in the retail price of eggs is associated with an inyerse 
change in per enpita egg consumption of 2.97 eggb. However, 
associated with the 2.07 is a standard error of 1.31. 'When allowance 
is made for the standard error, 'we can sUlte that a I-cent per dozen 
change in the retail price of eggs is nssociated 'with an inverse 
("hange in per eapita egg consumption that falls in the range of 
l.GO [0 4.28 eggs. The prolmbjJity of this being [1 true statement is 
two-thirds. ~tatements that are correct OJ percent of the time can 
be ]))::l.(le by usillg twice the standnrd errOl" in computing the range. 

A more com'ellient method of l"eferring to related changes is a 
measure knO"'Jl as nn "elnsticity"-the percentage change in one 
variable that n.ccompanies the percentage ehn.nge in another yariable. 
111 equation (IOu). for example. a 1 eent increase in the retail price 
of eg!!:s is n.ccompaniecl by almost a :3 ('ger (h'erense in egg consump­
tiOll])er person. The elaslieity between t'fH~se two ynriables. referred 
to as "the elnstiC'ity of demand with l"P;-;pt'et to priee" is -O.-l-n one 
percent lllCrp[lSe in the retail price of eggs is accompanied, on the 
aYerage' by a n.-! percent clecre[l;-;e in egg eon;,:umption per person.!W 
Table 23 presents measures of the elastlCity of demand with respect 
to price and illCOIllt': nn<l other elasti!'ities dpriyed from the analyses 
di~wnsse(l abow. 

T,\BLE 2:~.P-':m·'1: E~lim(lt.px ld pric(, illcmnr. and (JIlt(/" rZastiC'itipg by 
tYJJI Itl (lw[/ysig , br1Jml on data/or llJ.,l-.p JJlw: 19,1r;-fj,~ I 

~ ..--.-.---------.-.--- -"I I 

Analysis .:lnd ('la~ticity I YuIlle I .Standard 
i . error 
i I 

~____ ___.. ___ ~ __ - - _"'~__.__.~_____--'_~___ ._______ -_--0,-----..-\-----·. 

Demand elastil'ity with re,;prl't to--

OWII price: 
 Percent Perc.mt:"illlult 1l1l(,O\1;\ (tpproa.ch: 3_1. 00 6.01::vrollcl 12. _-. __ -. -' . )8:'Ilo(le! III .. ___ _ -.40 

J,e:lst 6!Jllar!'~ 1lll'tiWrl: 3_.11 .06:'IIoc!('1 I " ..
:'IIm\e! II 6. ____ ... 

3_. 10 .06 
3-.00 .07EqIHltiOI1 11()(\) 7__ 
3-.11 1 .08E'lll:ltioll dUe.! 8 __ • 

I IlC'OIll (': t 
:"illllllt:meOl1s tl ppmltrh:

.\10<1('1 1 2 •• _ .. ___ _ 3-1. :3:1 4.20 
3.04 ' .20.\Io<!e! II -I _ 1 

Lea,;t ,;qIUlI"Po' Il.Nhwl: 3_. OS I · ] 2 ~Iotic! I :;_ . __ 
3.0!l · 12:'I10<1('! II ~ . _ . 
3.11 .1lE(lulltioll il!h\) 7. 3.14 .10Equatiull (Hlpi '._ 


GeIleral pri('e tHe!: 

:"illm!t:lu('Ol.l:-' approach: 
 32.10 4. H4:\lodelI3 .. 

• SO .41
~Io(\el II -I • 


Lea",t "qll:ll'e~ IlH'lho:l: 
 1. 20 · ao:\I<lIlt·j 1 $ 

~Io(!e! II 6_. , __ 
~. aa · In 

S('(' Jootn(lt~s at c.nd of table. 

~G OlJtain!'!! by multiplying- the (,{lPffil'ient (-2.D') in pqu::ttioJl (Jl)h) by the 
rfltio of [lw :lW'ral!P rptail Pl!l! prkr for ll):31-4I plu!; Jl)'Hl-ri4 (4ri.n rcnts) to 
the an'rage per ('apita ('Oll!;UllliltiOIl of eggs (:HI eggs) in the saUlC periou. 

5120!l3~-:Hl--G 
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TABLE 23.-Eggs: Estimates of price, irwome, and other elasticitie8 by 
type of analysUJ1 based on data for 1931-41 pZU8 194fj-5J,.1-Con. 

Anlllysis and elasticity Value Standard 
error 

Supply elasticity with respect to­

Price of poultry ration: 


Simultaneous approach: 
 Percent Percent1fIodel 1 10______________________ •• _____ _ 
(ll)1fIodel II JO ___________________________ _ 125(-.31 (12

Supply elasticity of pullets raised with respect to­

Egg-feed ratio, January..,June: 


Simultaneous approach: 

~ ______________ModelII3 ___ ________ 0 1 

.40 .08 

.44 . 10 Le!1st~_~~~r~! ~et_h~d~----- -" -"" - -- - -. ---1 
Model L __} IS 
ModelIL. -------------------------1 .43 .07 

SUpply elasticity of layers sold 'l\ith respect to­
Egg-feed ratio, annual average: 

Simultaneous approach: 1Model I 16_____________________________ 
-,67 .191I10del 1111______________ . " __ . _____ ~_1 -.60 .16

Least squares method: 
Model L __} IS 

-.40 .09nlodeI1I__ --------------- .--------

I Elasticities computed at the mean value for the years, 1931-41 plus 1946-54. 
Values for \'ariables used in these analyses are given _in table 49, p. 152. 

2 Based on coefficients in equation (19), p. 7I. 
3 Coefficient does not differ Significantly from zero when tested at the 10-percent

leve1. 
• Based on coefficients in eqUiLtion (19b), p. 75. 
S Bllsed on coefficients in equation (19:1), p. 72. 
6 Based on coeificients in eqlllition (19c), p. 7.5. The constant value in this 

pquation diITers significantly from zero a.t the 5-percent probability level. The 
effect of time per Y<J:.I.r obtained by d;Yiding the constant value by the average 
per capiut COIJSUlllption of e:!;!l;s duriug the period is -0.014 percent per ye:lr.

• B,lsed ou coefficients in equation (l9d), p. 79. 
B Bnsed on coefficie.uts iu eqllntion (1ge), p. 79. 
g CoefIicient differs signific 'lltly from zero when tested at the 10-percent level 

but not at the 5-percent leyel. 
10 Derived from reduced form e(l\lations. (See text, p. 80.) 
1J Less than 0.05 percent. 
12 Kot computed. (See text, p. 80.) 
13 Based 011 coefficient i.u equation (23), p. 71. 
14 Based On coefficient in eq~l!l.tion (23b), p. 75. 
16 Based on coefficient iu equation (23a), p. 72. 
I~ BtlSed ou coefficient in equation (24), p. 71. 
17 Based OIl coefficient in equation (24b), p. 75. 
IS Based on coefficient in equation (24n.), p. 72. The constant value in t11is 

equation differs Significantly from 7.ero at the IO-percent probability level but 
not at the 5-percent le\·el. The eITect of time per yeflr obtilined by dividing the 
constant value by the ::wemge number of layers sold and consumed on farms 
where produced during the period is 0.034 percent per year. 

~:[easures of the elasticity of demauu for eggs with respect to the 
retail price of eggs obtained from the simultaneous approach and 

• 


• 


• 

the least squares method. ranged from -0.09 to -1.96. However) only 
the elasticity from the simultaneous fit of :Model II, -0.4, differeu 
significantly from zero when tested at the 10-percent probability 
level. An elasticity of demand of -0.4 is relatively inelastic. To 
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iucrease per capita consumption by one percent requires a price con­
cession of about 2.5 percent,27 with an accompanying decline in 
consumers' expenditures for eggs.

In none of the demand equations was a significant coefficient 
obtained for the variable representing per capita disposable income. 
One possible explanation for the failure to obtain a significant 
income coefficient-a priori we would expect a positive relationship­
arises when the lower-order least squares relationships among the 
variables in equation (19c2 are examined. These relationships for 
the years 1932-41 plus 1947-54 are: 

,'ttriable:; CorrelalioJl\·n.riables I Correlutiou ',; coefiirientcoefficient I: 

---'---1---'_'1'__ 
0.43AOgi/~ c.p.R•• __ •••• ·-1 O. ()~ I ::'f~II' ::'f)l£ -'-I • G6/lOg/Fl,fl!IL ••• ---.-.l .411 \::'lR,tll" •..• -•. 

flO HIf1, !1l'o____ • _." •_ _ .~~ ._!l_".I_'1_[,_::'_I_"_,_'"_"_"_._-_-_._-...!._ .70 

Although there is evidence of a sif,rnificant positive relationship 
between year-to-year changes in per capita consumption and per 
capita income, the simple correlation coeilicient is only a gross measure 
of the relationship, uncorrected for the price effect of the commodity 
itself (PR ) and of other commodities (Po). In correcting for these 
effects, intercorrelation among the three variables llH, P R, and Po 
affects the relationship of consumption and income. 

For example the relationship between l:J2eIH and I:,.IIH increases 
from the simple correlation coeflicient of 0.46 to the partial correlation 
coefficient of 0.49 when the effect of year-to-year changes in the retail 
price of eg!!S is removed. The relationship between I:,. QBIH and 
I:,.llH is reduced, however, from 0.46 to 0.20 when the effect of year­
to-year changes in the general price level is removed. In the latter 
example, the high degree of relationship between per capita income 
(JIB) and the general price level (Po) rerluces the relationship of 
QBIB and l/H greatly. \\'1len the effects of changes in both the 
price of eggs and the general price level are removed from the gross 
measure of the consumption-income relationship, the partial correla­
tion coefficient between I:,. QBIH and I:,. IIH is only 0.20. 

In .an attempt to lessen the effect of the intercorrelation between 
illcome and the general price level, the least squares equations (19d) 
amI (1ge) 28 were fit using the variable representing the general price 

~ This is the elasticitr or price flexibility, ohtalned as the reciprocal ot the 
l'laslicity of demand. 

"" '.rile equations obtained WI:l'e: 

(HJd,I!lCh!lI= • 2.24-,O.52!lPJI!'J>o ~().O!'l;).I'J1P(l 
(O,H: ((J.oa, 

Rt23=O.12 

(I gel~log (h/H= - 0.003- 0.1 lSlog P/I' I.)(/~ O.l.j~log DIlPo 
(0.08) (0, J0) 

Ilt..==0.18 

http:Rt23=O.12
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level as a deflator rather than as an independent variable. As shown 
in table 23, thjs treatment yields income elasUcities that are slightly 
larger than their standard 'errors but still do not differ significulltly 
from zero at the 10-percent probability level. The elasticities plus 
or minus their standard errors fall within a range of zero to 0.2. 
The reader may recall that on page 40, an elac::tjcity of demand ,dth 
respect to income of 0.02, which differed signiJicantly from zero at 
the 5-percent probability leyel~ was obtained from cross-section (lata 
for aU urbunizations in the spring of 1055. In addition, an elasticity 
of demand 'with respect to income of 0.18, statistically significant at 
the 5-percent leyel of probability, was obtained from pooled cross­
section data for urban hou:::eJlOlds in H);")5 and 10-12 (p. 58). Although 
measures of income elasticities obtained from cross-section data telld 
to be smaller than measures from time series data, it appears reason­
able to assume from these analyses that the elasticity of demand 
with respect to income for eggs for the period 1031-j.] plus 19,16-5-1 
is Yery low, perhaps in dIe neighborhood of 0.1. 

~feasul'es of the elasticity of demand with respect to the&,e12.eral 
price leyel differed markedly between model I and model 1.1 and 
between the simultaneous approach and least squares. 3Ioclel I 
probably more nearly represents the effect of the general price leyel 
on demand than model II because model I has attempted to remove 
from the effect of the gene:rai price 1('ve1 the efreet oJ commodities 
that are belieYCd to. be substitutes for e::rgs in con.sumers' diets. 

Measures of the elasticity of supply ,nih respect to olm price 
cannot be derived from either the structural equations or the reduced 
form equations of the models of the egg eCOllOl11y.~!l IIoweyer. 
estimates of the elasticity of supplr with respect to the price of 
poultry ration, del'iyed by algebra]cally manipUlating the simul­
taneou~s approach-reduced form equations for models I and II30 

indicate a rehtionship between changes in the price of poultry ration 
und the quantity of eggs produced of zero to -0.:3. Although thebe 
('stlmates hayc error ranges attached to them, standard errOI'S were 
not compnted because of the involved computational procedures 

:!9 J n both rnod(>1s, produetiO!l rr'~pon~"'" arl' forrnulat{,(j with fP"prC't til till' rat io 
of thl' farm prit.'e of egg,; to th~ pri(',' of poultry raticHl. TIH'rl'fort', it b not po-sibl" 
b~' .alg('bmi(' manipulliti()l1~ of thl'-.tl'uc·tural Pqw,ti'w-> to obtain til<' partial 
derh'ath'e of produNion IQpl with n"ped to f'itlH'r thp tlllllual Iln:mgc pri('p 
recei ...ed by f~\rmer.; fO.r egg" (P"J or the J:lJllmry-.JUl1P 1LVl'rae;i' priel' of ('gg~ (P;). 
In addition, }W('[LU"C' both pmduC'tio!l (Qp,l ami farm pri!'£' ,Pp ami P;' urI' f'Jldo­
genOtH YllriabJp:<, tlJl'rp i~ lIO 1I11iqlH' ~oluti',n fOf tlIp rpl:itirlJl"hip of Ill'lHlw·tioll 
lind farm price that ('an b!~ dprh'!'d [n,Tn tllf' f",lu(,pd fOl'llI "CJtwtiou,,; of nMJC,lf'l I or 
model II. 

30 ;\.,; an exampl(' from modp,! II, filtl'd by till' l'imuitalw01H npprr!:l!'h, fltp 
I'la~tj('it.\' of "upply IQp:' with r!'-ppc't to tllf' pric!' of poultrv nIt iOIl rPal j" obtai/wcl 
by IlJultiplying thp ('()!'ffit"il'nt of t:l.Pa in ("{lIation (.)6 I. iill.'! 4ii20 I, b\, t hI' ('(wlnd"llI 
of LlAa in equation (1]6), -O,{JV2nRX, tf) ohtain -,).·I;~.17():2 t;pa. TIl!' f(·:,<!Pf will 
recognize from tIl!' ApP('ndh: ,:p. )·161 th:lt .lA6 ('ontain.; the tl'rlll t:.Pa, [lod that til<' 
pl'odm't of tlll' two ('cwend/'ut-. (0<111:,1" ttl!' partial dt'!'ivutin' of t:l.Qp with r""I)!'ct 
to t:.Pa. The I'la"til'ity of i"iUppJy with ff~'p('et to the prim of • oultry mUon, 
thf'reforp, is: 

where the \'ulm's of Pu and Qr nn' the uritl,rnetie me3.r;" f(Jr the \'cur,; Hl:H-41 
+10·16-54. • 
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• 
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• 
necessary to obtain the standard errors of reduced form equations 
derived from a system of equations fitted by the method of limited 
information. 

Because none of the equations in the model directly l'elate egg 
production to either the price received by farmers for eggs or the 
price of poultry ration, least squares estlInates of the elasticity of 
supply with respect to the fal'm price of eggs or with respect to the 
price of poultry ration "\Yere not. obtained. 

The elasticities of supply of pullets raised with respect to the 
.January-June egg-feed price ratio and of lnyers sold with respect to 
the annual egg-feed price ratio appear to be reasonable estimates 
of the relationships involved. The simultaneous equation re£ults 
and the least squares results for these meaSUl'es eliel not differ signifi­
cantly. 

Demand and Supply Elasticities From Other Studies 

Elasticities of demand and supply from several different studies 
for eggs are presented in table~ 24 and 23. 

• 
EstiJnates :;:01' the elasticity of demand with respect to own price 

ranged from -0.3 to -1.!3, with an average for all the studies being 
about -0.5 to -0.6.' The l'al1!!e of valnes obtained from the altel'­
nati\'e models of the egg economy iitted in this study is greater 
than obtained for the studies presented in table 24. The elasticity 
from model II of this study, however, agrees closely \yith the 
ayerage of the results obtained in the studies cited. 

Estll11ates for the elasticity of demand with respect to income 
ranged. from 0.3 to 1.1, values substantially larger than those 
obtained in the analyses presented in this study. Part of the dif­
ferences in income elasticities obtained in other analyses and the 
income elasticities obtained in this study arises from the different 
time periods used. Only two of the analyses in table 24 includecl 
obseryations mOre recent than llJ±l; those two cO"el'ed the period 
llJ21-iJO. From the analyses of family budget data presentecl on 
page 58, howen~r, we ohsPlTe that the consumption-income relation­
ship for urban households in the 1942, 1948, and llJ55 survey 
periods was extremely small. As our analyses also sho"wed that the 
consumption-income relaHonship for all households in the llJ55 sur­
N'Y was less than that for \]l'ban households, we can conclude that 
income response in the post-,Vorld ,Val' II years is very small. 'Ve 
would expect: however, that it would be greater in the period of the 
1030's when income levels were much lower, although we do not 
haye empirical measures. Consequently. as the nnal}'ses in this 
bulJetin included both pre- and post-,Yodd -'Yttl' II periods, we 
would expect a lower income elasticity than tllOse obtained for pre­
,Yorlel 'Yar II analyses . 

• 



---------

• • • 
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TAm,]) 24.-Eggs: Elasticities oj demand with l'espect to price and income, by type oj analysis,jol' specified pet'iods 1 b:) 

Demand elasticity with respect to­ ~ 
]ladod 

Study included Method of analysis Own price Income 
in analysis IValuc Standard Value Standard 

error error IFisher (14): Percent Percent Percent Per,~ent
Model 12_ __ _ _ _ _ _ _ _ _ __ lO15-,W Simultalleous approacIL ________ 3_1. 28 0.69 1. 14 O. 55 _____do_______________________ ~Ivlodel II j _ _ _ _ _ _ ______ 1915-4.0 -.70 .20 .82 .19 , _____ do_______________________:Model III 5____________ HJl5-'10 -0.81 to -1. 02 (0) 0.48 to. 76 (0) t-' 

l\IodeII2 ____________ L(;ast squares _________________ l-=>1915-40 -.29 .13 .44 .14 _____ do_______________________ oModel II j _ _ _ _ _ _. _ - .. -.32 .56 .09
Model III 5 ____________ 

1915-'10 .08 ~... _____ do_______________________
1915-40 -.31 .10 .31 . 15 _____ do_______________________ q1922-41 -.43 .08 .57 .07Fox (16) ------- --- - - - - -- - -- _____ do _______________________ 
1922-41 -.34 .06 .49 .08 tn _____do_______________________Judge (25) __________ '" _____ 1921-41 -.53 .09 .31 .08 t::l
1\J21-41 Simultaneous approach_________ -.58 (6) .44 (0) t:J

Least squares _________________ "d1921-50 -.32 .13 .43 .12 
1021-50 Simultaneous approach_________ -.60 (0) .27 (6) !'3 

Least squares _________________Nordin, Judge, and Wahby 1921-41 -.55 (7) .41 (7) 
~ (37). 

-- -_._-­ i5 
1 Elasticities from the study by Fisher were computed at the mean value. The remaining studies used logarithmic values and: ~ 

therefore, elasticities were eq,dl to the regression coefficiellts reported in eaeh study. 8 
2 Uses values deflated by n mensure of the general price level. t" 
I Coefficient differs significantly from zero at the 10-percent probability level but not at the 5-percent level. 8 
j Use:; actual values rather thnn deflated values. q 
6 Uses first differences of deflated values. Estimates of elll.Sticities vary depending on the way fl.uthor handled income ~nd supply in ~ 

the simultaneous model. 
o Could not be computed as standard errors of regression coefficients not given in original study. 

7 Stated as statistically significant nt the 5-percent level. 
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The studies by Fisher a,nd Judge also presented elasticities of 
supply with respect to the price of eggs a,ncl the price of feed. As 
seen from ta,ble 25, none of the supply elasticities, where standard 
errors were computed, clifl'ered significantly from zero at the 10­
percent level of probability. However, based on the elasticities from 
the least-squares equations in table 25 'whose values 'were larger than 
their respective standard errors, it appears that in about two-thirds 
of the time we could expect between t1 zero to 0.4 percent increase 
in production following a I-percent increase in the average price 
received by farmers for eggs. No conclusions can be made about 
the magnitude of the elasticity of supply with respect to the price 
of feed because either data, to esta,blish error ranges were not given 
or else the standard errors were 1n.rger tha,n their regression co­
efficients. 

No direct cOll1pa,rison of the elasticities of supply with respect to 
the price of eggs ca,n be made with the equations fitted in this study 
because the price of eggs a,nd the price of feed were used in a, ratio 
form in this study (see p. 80). The reader willreca,ll, however, thnJ 
the elasticity of egg supply with respect to the price of poultry 
ration derived in thIS study was in the range of no change to -o.;}
(p. 80). 

Fisher in his study a,lso derived measures of long-run supply 
elasticities by using lagged vH,ria,bles. The long-run elasticities a,re 
10 times greater than the compa,rable short-run estimates. The 
long-run elasticity derived by this procedure does not n.11ow for 
factor costs to change. Procluction adjustments arc reqllired to take 
place within the framework of existing resources. Therefore, the 
concept of long-run used by Fisher differs from the definition or 
long-run on page 12. As adjustments take phlce within thr frame­
work of existing resources, Fisher's Jong-run elasticity differs from 
the annua,l short-l'lUl elasticity defined on page 12 only because it 
allows for production to adjust in response to a given 'price over a 
period longer than a yen.r. 1'i'hile tlwre is no a priori basis upon 
which to expect the magnitndp of the relationship between short-run 
ancI long-run elasticities, in general the latter would be expected 
to be larger because of the opportunity to adjust over time which 
:is enta,iled in the concept of long-run estimates. Some caution is 
"Iyarranted, however, in considering short-run versus long-run rela­
tionships in the eg~ industry. The bV0 measures differ depending 
upon the period of time needed for an industry to adjust from a 
given level of production to some desired long-run equilibrium leyel. 
If a, complete adjustment is made in one time period, the short-run 
and long-run elasticitjes would be equal. The long-rnn elasticity 
exceeds the f.;hort-run elasticity when more than one time period is 
required to adjust to the long-run equilibrium leve1. As producers 
can adjust so rapidly in the egg indus!;r}'. it seems unlikely that the 
long-run elasticity would be so difl'erent from the adjustment pro­
ducers can make in one year to a price chnnge, except in response 
to a price incrense that might encourage expansion beyond the 
existing capacity of the industry. . 
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~AmJE 25.-Eggs: Estimates oj Sh01·t-7"Un and long-run s1Lpply elasticities, by type oj analysis,jor specified periods 1 

~ 

~ Elasticity of supply with respect to-

Period 
Study included l\fethod of aIlnlysis OWll price Feed price 

~ 
in analysis 

! 
~ 

Value 1 Standard Value I Standard 
error error 

Short-rull elasticities 

~ Percent Percent Percent Percent
Fisher (1..1-): 1915-'10 Simultaneous apprmtcIL__ . _____ 3 0.20 ..... 

_____ do_______________________ 0.5:3 3-0. Hi 0.18 ~Modell 2_ _.. .,. ... --- .. --- 1915-'10 -.11 (5) -.03 (5) oModel Ill. _. ...... HJ25-·W I;enst squ:lres _________________ 3.22 .13 -.11 (5)---~---Model III ,; ____________ _____ do_______________________ !'"'
1()21-50 3. 19 . 17 3.01 .15.Judgc (25) ___ .. __ _ _________ q1021-50 Simultancous n.pprollclL______•__ 1.17 (5) -.97 (5) in 

Long-run elasticities 7 ~ 
Fisher (14): I'd 

Model III 6____________ 1025-·10 (.1) (5) ~ILeast squares - - ---- -- -- -- - -- --I 2.21 -1. ~II ~ -

1 Elasticities from the study by Fisher were computed at the mean value. The remaining studies used logarithmic values and, :...
therefore, elasticities wero equtll to till) regression coefficients reported in each study. o 

2 Uses \'tlIL!('S defln.ted by n mensure of the gClleml price lo\'el. ES 
3 Coeffickut does not durer significantly from zero when tested at the 10-perceut len:1. o 

4 Uses actulll \'ttIues rather tluLn deflated nllurs. 

5 Couldllot be computed ttS sti1ndltrd errors of regression coefficients not given in origin:1.l study. ~ 

o Uses first diffPI'l'llc('s of :tctu:tl \·:11ue~. ~ 
7 Derin'cl :llgd)micall~' from It lagged eqUtttion giyen in (1,4, p. 58). l'j 
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Use for Forecasting 
The analyses presented in the preceding pages of tiris bulletin were 

designed to show the relationships among the major variables that 
make up the egg economy. The elasticities presented in table 23 con­
veniently sunul1ltrized the more important measures of the basic 
economic relationships. 

In addition to determining such relationships, we are often con­
cerned "with estimating the values of specified variables in a sector of 
the economy. For example, "we might be interested in obtaining 
estimates of the consumption of eggs, per person, in some designated 
year, or of the farm price of eggs, per doze:", etc. 'I'he structura.l 
equations for the limited information and least squares fits of models 
I and II (p. '71,72,75, and7D) can be used for such purposes. Also, 
we can use for forecasting algebraic transformations of the limited 
information equations (called reduced form equations) as well as 
applying a least squares fit to the variables that appear in the reduced 
form equations derived from the limited information fit of the 
equations in the model. The former equations take into accolmt the 
relationships among each of the endogenous and predetermined 
v!1riables in the system. The reduced form equations for models I 
and II of the egg economy, and their derivation, are given in the 
Appendix (pp. 146 to 14D) . 

• 
The reader will notice that by making the transformation from the 

coefficients in the structural equations of the econonllc mode1 to 
the coefficients 1n the reduced form eCluations, each of the endogenous 
variables in the model is expressed as a linertr nmction of all of the 
predetermined vttriables in the model. In this form, the effect of a 
change in anyone, or all, of the predetermined variables can be easily 
measured 011 anyone, or all, of the endoCTenous variables in the model. 
For example, using model II, if we wislled to measure the estimated 
change in the alUuml farm price for eggs that "would be associated 
with an increase of $1 per 100 pOllnds in the annual average price of 
poultry rations, we would multiply $1 by 58.445201 (the coefIicient of 
D..PG in the structural equation (46), p. 146), and, ill turn,multiply the 
product by 0.185367 (the coefficient of D...dG in equation (72), p. 148) 
to obtain an estimated change in the average farm price of eggs of 
+10.8 cents per dozen. The effect of the change in the alUlUal aYer­
age feed price is directly measured in relation to the change in farm 
price through its direct effect in the stru?tn~·al equation on the number 
of layers sold, after allo,yil1g for the lllchrect effect of all the pre­
determined va,riables, and modified by the interactions amon!! all the 
endogenous Yttriables in the system. ~ 

• 
In the above example tIle annual average feed price was changed, 

but the ,January-June average feed price "was not changed, thereby 
lea ving as unchanged the relationship of the January-June feed 
price to pullets raised. However, if, at the same time that we allow 
the alillual average feed price to increase $1, ,ye allow the January­
June average feed price to increase $0.20, then the aver'age annual 
price received by farmers for eggs increases from the previous year by 
13.1 cents per dozen.31 In the lr,ttel' case, we have taken the direct 

31 Obtained as [l.OO (5S.M5201) (0.1853G7) + 0.20 (-G 1.·.170:30S) (-0.1853G7)1 
where 58.'1'1520 l is the coefficient of l:1?o in equation (,lG), p. -; 0.lS5307 is the 
coefficient of 1:1116 in equation (72), p. HS;-GlA79:30S is the coefficient of I:1Pa 
in equation (45); and - 0.lS5367 is the coemcient of 1:1A.6 in equation (72), p. 148. 

http:dozen.31
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effect of the annunl !1verage feed price on the number of layers sold 
and consumed in iMm households where produced and added to it 
the direct effect of the J anuary-June average feed price on the num­
ber of replacement pullets raised, after allowino- for the indirect 
effect of all the predetermined variables and moeftfied by the inter­
actions among all the endogenous variables in the system. The 
direct effect of the higher feed costs is to decrease the number of 
replacement pullets raised and to increase the number of layers 
sold. As a result, the size of the laying flock is decreased. In 
addition, as the rate of lay is also held lllchangedl production falls, 
and prices rise as consumers have fewer eggs available to purchase 
with the same amount of income and an unchanged general price 
level. 

Table 26 compa,res the actual values of the endogenous variables 
for the years 1948-57 with values estimated from the simultaneous 
approach and least squares fits of model I and model II of the egg 
industry. 'l'he values for the simultaneous approach were estimated 
by the process described above while the values for the least squares 
results were estimated from the stl'lLCtural eq nations on pages 72 
and 75. Other complLrisons tluLt can be made are discussed on page 
95 anel some indication of the results of those compRrisons Rre 
presented. As the estimRting equRtions were bRsed on dRta for the 
period 1931-41 plus 1946-54, estImRted values for the yeRI'S 1955-57 
represent extrapolations of relationships beyond the range of obser­
vations used. 

As an aid in assessing the relative merits of the alternative 
models and methods used in estimating v~l,lues in the egg economy, 
table 27 shows the variation between actual and estimated values of 
the relevant economic variables within the egg industry for the 
years 1948-54, as well as for the years 1955-57. As the years 1948-54 
include only part of the period for ,yhich the statistical coefficients 
of the models were fitted, and as the yeRrs 1955-57 were not included 
in the statistical fitting of the models, the ratio of the variation in 
a variable not explained by the model to the total variation in a 
variable (~an exceed 1.0.32 lfor the period 1948-54, as well as for the 
years 1955-57, better estimates of the quantity variables appear to 
be obtained from the simultaneous fit of mode] 1. while better esti­
mates of the price variables appear to be obtained from the least 
sqmU'es fit of model I. 

32 TIncxplained variation computed as the f;UIlJ of the squared differences in 
cach yenr betwecn the year-to-year changes for a variable and its value esti­
matecl by flpecified model amI method or fit. Total variation c(lmputedas the 
sum of the squal'prl (lifferences ill each yelll· of the year-to-year changes for a 
Yftriahle. 

• 

• 
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'l'AJ3Ll'J 26.-Economic jactors in the egg economy: AGt1Wl and estimated values oj endogenous variables, 1948-57 1 ~ 
~ 

Domestic egg cOllslllnpUoll, QE 2 Farm egg production, Q,,3 Lltyers on farms, Lp Z 
.--'---' .--- t::l 

rJJ 
Estimaled Estimated Estimated 

~ ~ ___ H-- .-- - - --­
Yc'nr 

SimuJllU\POU~ Lp(lg{ g<1ullrC's Simultaneous Least squares Simultaneous Least squaress ~~ 
Aetual approach AdullI approach Actmtl npproach 

.. ------~-~-- --~-------.- -- 1---- ~ 
t::l 

l'.Todel u! orl('1 Mod<'1 l\lodel Model Model Model l\10(\<'1 Model l\!o(\el 1\[0<1('1 nlodel 
[ n1 11 I II I II I II I II ~ ..... _.._-,.... --- . -. _._._c .... "---'>--- ------- ----- -_ .. ---'-' _._._--- ----- ---~" .... ------- o 

l".l 
Bil. Bil. 137'1. Hil. Bil. Bil. lNi. B·il. BiZ. Bil. Mil. ltlil. ~"I1n. Mil. Mil. rJJ

1048•... ___ 56.5 57.2 60. 9 56. -I- 57. 5 HO 55.0 50. 6 54.0 56.0 331. 6 332.6 332. 6 (5) (5) >-' 
1949. ______ (5) (5)56. 6 56.0 59.6 57. 7 57.4 56.2 55. 6 59.1 57. 3 57.1 330. 7 323.2 339. 0 
1050_______ ~ 58. 5 56.3 65.6 51l.2 5!l. 3 59. 0 56. 9 66. 2 50.8 50. 0 339. 5 322.4- 347. 8 ~5) (5) o1051- ______ 5) (5) 85n. 3 60.8 57. 5 61. 0 59.8 58. 1 5n. '1 56.1 59.7 58.5 327. 8 333. 2 33-1-.1 
10.52 . _____ 59.8 60. 3 61. 2 61. 0 61. 7 58.1 58. (j 50. 5 60.1 59.0 320. 5 319. ~l 328. 8 (0) (5) q 

::01\)53. ______ 5U.1 5n.6 05. 0 5U. l 61. 1 57.0 58.6 64.0 58. 0 60.0 312.1 310.1 322. 5 (0) (5) l".l1954 _______ 5\1. 8 50. '1 61. 1 60. () 61. 7 58. 0 58. () ()O.3 59. \l 61. 0 314.2 307.\) 318. 4 (5) (5) 
"11n55 _______ ()? ~ (5)60.2 60.6 67. 2 ~. .., 61. 2 59. 5 50. 5 (I(). 1 (il. () 60.3 300. 1 305.8 317.4: (5~ o1056 _______ (5) (5 ::0flO. S 50.7 ()2.2 63.6 62.3 60.8 59.6 62.1 68.5 62. 2 309. 9 300. 8 329.1

1957. ______ (5) (5)60. 3 61. 5 68. 8 61. (j 63.7 60. 4 6J. 5 68. S 61. 7 6:3.8 30·!' S 305.7 305. S i?j 
o o 

See footnot~s at end of tabl('. rJJ 
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TABLE 2G.-Economic jactors in the egg economy: Actual and estimated val1.les oj endogenous variables, 1948-57 1-­ ~ Con tillued 0 

- ~ 
Pullels miRed, ,Jalltlllry-J lllle, Cp 4 HLnY('rg sold, I.e 4 DOIl!('slic egg consumption 0 

.January-June, Q~ >
t1 

---~-.~-~----~.-----.---..-~- --~~,- ~-- '---------- -- ..-.-.-~"-~---.--~- ._----­ to 
Estimaled Es ti mil ted Estimated ~ 

-----~---Year ---- l'.j 

Simultaneolls I,etlst squares Simulttllleous J,('tlst square's Silllultancous Least squares
Aclual approach Aetual approach Actual approaoh ~ 

..... 
.~---...........,--- ~-~.- - -- - t.o 

Model l\roclel ?lIodel 0Model :,[odel l\!orlel l\rorIe! l\10rlel Model Mode! Model ,Model ~I II I II I II 1 II I II I II 
-- q-- ----- --- --,- ------­ tn

Mil. ,Mil. ,j\f-il. Mil. Jh:l. 11W. B-il.Mil. Mil. Mil. M'il. Bil.1948_______ 13il. 131:t. Bit. t;j386. 0 385.7 ·H5.3 ,LlO.9 '!l0.9 27;[, 8 283. 5 303.1 211\). 0 200. 6 28. 5 28.0 30.2 28.4 l'.j10,19 _______ 29. 9 447. 7 448. 7 452. 3 '127.5 427. 5 2-14. 7 25:3.1 256. 7 2·10.3 2·1!l. 3 30. 4 27. 0 30.7 20.3 30. 0 "dH)50 _______ 3H3. (j 3li2. ·1 430.2 304. 0 39J.0 27:3,2 201. 1 328.8 202. 5 202. 5 31. 0 27. 2 34.0 31. 5 31. 4 ~ 105L ______ 3\J8.7 410.4 3!H. ;l ·.118.2 418.2 24\J.8 250. 0 240. I 250. 0 250. {) 30. 5 34. (j 20. 3 31.0 30. 3 01052 ___ . ___ 370. 2 87!J. 3 385, 2 358. 8 35S.8 2,13.0 253. 2 240. 0 250.3 250.3 ":j30. 5 30. 5 31. 2 1958 ______ 30. 0 31. 2 a75.1 84·1.0 307. 3 410.2 '110.2 2:37.8 20H.3 262. 0 212. !J 212. !) 30. 3 3a. '1 31. 9 30.5 31. 0 :.­Hl5·1 ______ • aoo. S 375. 0 373. 8 35!J. 8 (;)1055 _______ 350.8 235. 0 247.1 2·\:'i. \) 255. () 25:'5. () 20. 8 27.0 31. 4 20. 0 30.2 ~330. 2 308. ,~ 871. 2 3--01.0~ 3fi7.5 227. 0 224. !) 287..1. 230. 0 230.6 30.0 35. ,1 34. 5 3.1.8 30. 8 H1050 _______ 340. ,l 338.2 3,10.0 3,')0.3 350. 3 210. I 215. !J 223.8 0
U)5'- ______ 21.0.0 210.0 30. 7 35. 0 30. () 31. 0 30. 0 305. 0 291. 7 338. !) 301,8 301. 8 223. 0 208.2 '>li·1- .. 8 I -'JO')-. 7 202. 7 31. 0 27.3 3·1. 2 30.8 31. 0 fl 

f-3 g 
l'.j 



• 

_________________ 

• 

----

...-,.~--- -. tl"'----­
l\rt into-storage llloYemrnt, Hetllil prier, 1)('1' doz('n, PR 6 Farm pricr, PCI' dozon, Pp 7 

January-June, S' 4 _I-
Estimated EslimfLted Estimated 

-----.YeaI' ~ Simultn,ncous Lrast squares Simultaneous Least squares Simultaneous Least squares 
Actual approach Actual approach Actual approItch ..~ 

-- ----- ._---------- 1iaIHodel l\fodel :Model Model i\Iodel ~IoL1el Model Model Model Model Model l\Iodel 
I II I IT I 11 I n I II I II ;g

-------------------.----------------------- 5 
t"JAil. Hil. Hi!. TNl. TNI. Ct. Ct. Ct. CI. Ct. Ct. Ct. Ct. Ct. Ct. 

10~S 
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1950 _________________ 1. G ,t.. 1 l.a 2. 5 2.5 65. 0 50. a 50.2 60.8 G6.6 45.2 40. 0 30.13 40.0 45. 3 
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]05G _________________ 2. ° -:3. ·1 -2.5 -.G -.n 5S.1 5:3. 2 38. 7 5(\. ·t 55.2 38. n :H.O 22.2 37.0 35.8 o "'1 
1957 _________________ 1.5 -2.8 2.2 :1. 0 3. 0 57.7 57.2 55.0 50.8 58. 8 :38.7 :l8.5 :37. 1 40.6 aD. (l 
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TABT,E '2G.--l!.~'()n()miG jactol's in the egg ('.conomy: Actual and estima,ted values oj endogenous variables, 1948-57 1- o ~ 
COlltinued 

-~~--.-~--. -.-.---.. -.---~~--.-- --, -~~---.-"-~ ..~------~--
>-:3Retail price, per dozen, Janual'y-J'une, P~ leaI'm price, per dozen, January-June, P; B t:<i 
o 

~ Estimated Estimated ...... 

~ 
Year Simultnl\eous Least squares Simultaneous Least squares t;:j

Act-ual approach AcLual approach 

~ 
t:<i 

l\Iodel l\Iodel l\Iodel Model l\Iodel Model Model Model 
I II I II I II I II ~ 

-----..--..-.-. ---'----- ----- ---~--I·----I-----I-----I·---- ...... 
t.:l m. m. C~ m. C~ C~ C~ Cl m. Cl o 

10·18.__ ______ ....... ,, __ 03.!l 5!l.4. 08.0 Ol.!l 07.3 44c.0 41.4 47.2 42.2 'lO.G ll>o 


l!l·J\L __ __ •.•.• _. _______ . 63.2 61.1 62.3 59.9 6:3.2 43.3 43.S 4:t2 30.(i 4.8.2 
~ 

1950.__ ._ .. _____ .... _____ 4.!l.2 5·t4 5S.,L 5!l.0 5!l.!l 30.5 27.0 '10.5 39.2 40.2 ~ 
105L.___ • _______ .• __ ._. (j·L6 71.4 57.4 00.6 57.:1 43.4 3!l.2 80.2 40.2 37.1 rn 
1952.__•.. __ • __ • ____ ._._ 5G.4 G4. ~) GO. 0 64.7 65.0 :35.7 43.1 44.4 43.4 44.4 tl 
1053..__. __ • ____ • ______ • G3.G 73.9 59.5 G1.4 59.7 44.9 28.'1 37.7 40.4 38.7 t:<i 
105oL__ ____ ._. ____ ... _._ 57.2 46.3 03.0 02.5 G2.7 38.6 4.4.9 44.0 44.1 44.1 "d 

~ 1055.__ _• __ .... ________ 5:l.!l SO. 0 50. i I 00.7 57. ,1 35.8 26.2 37.7 42.3 39.2 
1056_.__•.• _""._ .. ____ 5S.0 7n.4 54.7/ 57.0 54.7 30.S 35.2 30.3 39.5 36.4 o 
11)57 __ _ _____ ..... _ ·[!l.a 43.0 50.:3 56.7 59.7 30.7 30.0 '10.4 :38.7 ,H. 7 

I'%j 

:.­
-------~---!--- o 

1 Bstimatcd ,'n!tH's for the simultaneous appronch were obt.nincd from the reciticed forlll forecasting eqUtttions of l\Iodel I and l\Iodl'l 
IT (s('(' tl'xt, pp. S5 tlnd SG, mId Appendix, p. HG). Estimated values for least squares equations were obtained from :Model I and Model II 
(8('e text, rp. 72 and 75) ex('('pt us noted below. ~ 

2 L(':l~L SqU:ll'l'S ('slimates from equ:ttiolls (lOa) and (1 !lc), multiplied by population (the variable II, sec p. 154). ;-3 
a Least squ:ll'l'S l'stinlttLes dcrivcd from subtracting the ,'ariable .11 (sec p. 152) from tIl\} leltst squnres estimates of domestic egg g

consumption. r-:: 
~ I,east o;<tulll'eS cali1lUlling equation the same for l\fodl'l lund l\Iodel 11. 
~ Ko lea.,l ~qu[1,r('s l'Slim:lt('s mnde for lhi::; ,,:triable Its it WItS included in I,n identity equation in both Model I and Model II. 
6 Ll':tst squarl'S ('slimall's oblain(!d from fitting equations (lOll) and (10e) with I1PR dependent. 
7 ],(,Ilst squares c::;limntl's obtained from equations (25n) and (25b), using for I1PR values estimated from equations (19a) and (1ge), 

with t!.Pl< d('pendcnl. 
s Ll':lst Rquilres eslimah's obtained from equations (26a) and (2Gb), using for t!.PIt values estimated from equations (27a) and (27c). 
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TAllLE 27.-Analysis of variation between actual and estimated values in the egg economy obtained f7'om alternative 
models and methods of fit, for specified pe7'iods 1 -

1048-54 1955-57 

Hntio of unexplained variation Ilntio of unexplained variation tl 
to total vllriat;ion 3 to tot:11 vnriation 2 l'l 

i<" 
. ­----~r-----y Lriable Totltl Total ~ 

variation Simultaneons LC:tl:il squares vnl'iation SinlllltnneOIlR Lenst squnres ~I:' 
ill v:triable nppro:\ch in vltri:thle approach 

CfJ .-- --~.,- o 
~ :'ITodel l\rodel :'I10£1el Model Model :\[orll'l :\(odcl Model 

I II I II I TI r II ~~ 
----'._,,.,.- ------- ----- --------­

DOIl)cstic egg cOlumHlpLioLl, Qg ~ 
(billions) ____ _ 5.24 *1. 64 22.9!l 1. 8,l 2. 62 O. 69 *4. 07 178.57 21. 48 21. 46 I:' 

.--------------~---
Farm egg produc ,ion, Qr (billions) - _ -_ g. SS *.84 12. 90 .05 1. 52 1. 82 *1. 411 6a. oa 7.30 7.78 "d(3)L:lyers on farllls, Dr (millions) ____ - - -- aS9.25 1. 09 *.90 (3) (3) 2:3. 21 *,1.07 18.89 (3) l::;l 

Pullets nliset!, .TaIlllary-June, CF o 
(millions) ___ _ 9,579.04 *.22 .31 .29 .20 2,481. 80 *.32 1. 1 a . a:3 .33 l"l ._----------------­11illions) ____________ 5.79 5. 79Layers sold, [,c (1 2, a03. 43 *.62 2. 01 .65 .65 98.66 *2. 37 54.91 

~ Domestic egg cor sumpLion, .January­ l::;l
JUlle Q~ (billio 11. oa 4. ns 2.24 *.20 .31 .14 4aS.14 221. 29 29.2 *7.21 <:1]~----------------

Net into-storage noYement, J:tnuary­ns) ________________ .14 4:38. 14 221. 29 *66.14 *66. 14 8
June, S' (billio s.oa G.75 a. on *.36 *.36 

Heiail price, per dozen, P R (cents) - __ 395. 85 .44 I. 27 *.20 .61 11. 05 2. 51l 45. :30 *1. OS 6. 52 g 
Farm pricC', per lozen, p~. (cents) ____ 407. 12 .5,1 1.11 *.'14- .66 16.9:3 1. 02 20.31 *1. 62 '1. 98 l"l 

Hetnil pricc, p ,r dozen, Jannnry- hjs) _________________ 82.50 16.97 1. 40 *1. 22 1. 59June, p~ (cent 617.24 .64 .48 *.37 .48 o 
l::;lFarm price, per d ozell, Jmluary-Junc,

P; (cents) ___ _ 526.00 .7f> .62 *. 40 .54 85. 85 1. 33 1. 28 *1. 24 1. 68 l%Ja __________________ 

-- ---------.~--- ~"- ,,~-.,....~ o~~--~----~--~~----~--~----~ 
I i\Iodels fittcu to first difIerence vallles for the years 1932-<11 plus 1947-54. Sec table 26, p. 87, for vailles of variables and detllils o 

CfJ 
of models. 

2 Unexplained variation computed as the sum of the sq\lllrefl rlilTerences in each year between the year-to-yenr chanp,es for n variable 
and its value estimated by specified model and method of fit. Totlll variation computed as the sum of the squared differences in each 
year of the year-to-year chnnges for It vltriable. 3 Least squares equations were not fitted for this variable. ~ 

*Significs estimate for which ratio of unexplained variation to total variation is smallest for the specified v:triable. I-' 

http:9,579.04
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However, the ratio of the unexplained variation, estimated by a 
specified model and method of fit, to the total variation in a variable 
cnn be n'l'y large due to the estima(('d ntlue for one year bein& 
very poor, although for other years the estimated values obtainect 
from that model and method of fit may be closer to the actual values 
than a model and method of fit that had a smaller ratio of unex­
plained val·jation to total variation. 

Based on percentage diiferences bet ween actual and estimated 
ralues for the years beyond the perioel for which the models were 
fitted (table :28), it appears tlutt model I, litted by the simultaneous 
approach, gives the best estimates of the endogenous variables ill 
the egg economy among the models and methods of fit that were 
used. The reason for the better estimates appears to stem from the 
number of predetermined variables used in model I. As the reduced 
form forecasting- equations (p. 14G) sho,,", each estimated value of the 
endogenous ,arlables in the model is obtained as a weighted linear 
combination of all the predetermined variables in tlJe model. It 
would appeal' that the greater the number of relevant predetermined 
va;dables used in a model, the smaller the difference between the 
estimated value and the actual value of an endogenous variable 
because more information about the economic system is being utilized. 

As observed in the egg model, the addition of certain predeter­
mined variables to the model increased the degree of correlation 
among the predetermined yariables. ·While the exact etrect of high 
intercorrelatioll among the predetermined variables in it simultaneous 
approach is not measurable, it appears, from considerin ct the effect 
on a least squares solution, to contribute to larger stan~ard errors 
of the regression coeflicients than jf the intercorrelation 'vas not 
present. nowe\'er, as long as the values of the predetermined vari­
ables in the model stay within, or close to. their range of values 
during tlle period for which the model was Litted, the effect of high 
intercol'l'elation among the predetermined variables on estimate(l 
values apparentJy is riiinimizec1. As the values for 1D55-57 of the 
predet('rmiJled variables in the model of the egg economy are within, 
or .close to, their range of values for the ·lD3~1 plus 1917-5:1: 
penod, estimated values of the emlogenous variables from both the 
simultaneous approach and least squares fits of model I are closer 
to the actual yaIne:; of the endogenous yariables than the estimates 
derived from the simultaneous approach and least squares fits of 
model II. Ho,yeyer, if the values of the predetermined variables 
should depart widely from their previous lewIs, model II, which 
had smaller standard errors of the regression coeiIlcients, would 
probably give better estimates than model I, although the former uses 
less information. 

• 

• 

• 
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TABLE 28.-Variables in the egg economy: Percentage d1tJerences between actual and estimated values obtained from 
alternative models and methods of jit, 1955-57 1 


I;;"" 
1055 1()56 1057 t:I

I 
'" 

Simultaneous Least squares Himultltneons Least squ:tl'CS Simnltaneous Least squares ~ 
Variable approaeh approach approach ~t:I 

._---
Model Model 110del Model Model Model Model l\Iodel Model Model Model l\Iodel ~ I II I II I II I II I II I II 


~~ 
Perccnt PeI'ccnt Percent Pcrcent Percent Percent Percent Percent Percent Percent Percent Percent 

Domestic egg conSlIlllpt ion, Qe. *0.7 11. 6 :3.8 1.7 *-1. 8 2. a 4. 6 2. 5 *2. 0 14.1 2.2 5.6 ~ Farm egg production, Qp______ *.0 1J. 1 :3. 5 La *-2.0 2. 1 4. 4 2. :3 *1. 8 1:3.0 2.2 5.6
Lllyers on farllls, L f' _________ • *-1. 1 2. 7 (2) (2) *-2.0 6.2 (2) (2) *. a *. a (2) (2) ;g
Pullets l'aised, Jtlnuary-.T une, G _______________________ t=.ip *-6.6 12.4 8.a 8.a -3.2 *-1. 0 2.0 2.0 -4.5 10,0 *-1. 2 *-l. 2 t;:J
Lllyers sold, La ______________ *-.0 26.6 5. 6 5. 6 -1.5 2.1 *(3) *(3) *-6.6 18.7 -0.1 -0.1 
Domestic egg CO)ISmnption, ~ 

January-.Tune, Qs----------- 18.0 15.0 6.0 *2.7 14. 0 -2.3 2. 0 *-. a -11.0 10. :3 *-.6 1.0 
Retail price, per dozen, PR----- -8.4 -:3:3.4 *-2. !) -5.0 *-.0 -:3.1 a. 6 1.0 *a.8 -20.0 6.0 14.4 
Ft\rm price, per dozen, Pp_____ -12.6 -43.4 *-4.0 -7.0 *-.5 -4.1 4. 0 2. 3 *8.2 -22.4 12. 8 24. 4 

R~t:l~l_ trice, ~?r dozen, .1l1nu-
 I
,U}" ,une, 1 s---------- ____ 50. 6 *,11 12.6 6. OJ 31. 7 -5.7 *-.2 -5.7 *-11. 6 20. :3 15.0 21. 1 (oj

Farm price, reI' dozeu, Janu­

ary-June, :>; ____ '" _________ -26.8 *5.3 18. 2 D. 5 -11. 6 -8.8 *-.8 -8.5 *-2.3 31. 6 26. 6 35. 8 
 ~ 
t:d 

1 Models fitted to first difl'erence vltlues for the yellrs 1932-41 plus l(l47-54. See table 26, p. 87, for values of varitlbles llnd" details o 
t;:J 

of models. o 
2 Lellst squares equations \\'ere not fitled for this varillble. Ul 

3 Less tilltn 0.05 percen t. 
*Signifies the smallest percentllge difference between llclualand estimated valnes of each variable in each year. Computations not 

shown for net into-storage movement, .Tnnuary-.Tune, S', as estimtlteci vlllues included many stock reductions while uctual storage 
movement in each year increased stocks. W 

~ 
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An additional consideration in appraising the results of an analysis 
is to determine the independence of the residutlls of the fitted equa­
tions. If the assumption does not hold that the residuals are inde­
pendent, then the estimators of the parameters in the system are 
not efficient and the confidence regions calculated without taking the 
serial correlation into account may be highly misleading. In a 
recent article, Durbin (13) extended the test for serial correlation 
in least squares regression to testing for serial correlation in systems 
of simultaneous regression equations. Using the procedure suggested 
by Durbin. the results of the test for independence in the residuals 
from model I and model II, fitted by the simultaneous approach, are 
inconclusive (table 29). Therefore, in using the results from the 
analyses in this bulletin, the reader should keep in mind that some 
limitations are involved in the confidence regions of the regression 
coefficients and the measurements of elasticity coefficients. 

29.---.;lJeasures oj serial correlation in the 7'esiduals oj fitted 
equatio7ls,jor specified models and method ojfit 1 

Simultaneous approach 

Reduced form equation for 

estimating Model I Model II 


d' 4-d' d' 

t1QE______________ ,--- _______ _ 1. 41 2. 59 L77 2.23t1Qp_________________________ _ 
1. 36 2.64 1. 76 2. 24 

t1PR ___ -- ___ - _ --- _ ----- - ----- 2. 80 1. 20 2.26 L 74 t1L _________________________ _ 
p 1. 17 2.83 L 17 2.83 

t1Cp________ ----------------- 1. 65 2. 35 L 88 2.12t1Lc_________________________ _ 
2.02 1. 98 1. 84 2.16t1P;__ _______________________ _ 2. 55 1.45 3. 07 .93 

t1Pp_____________ ------------- 2, 96 1. 04 2.39 1.61 
t1P~ 2.02 1. 08 2.83 1. 17t1Q; _________________________ _ 

1.83 2.17 1. 98 2. 02t1S' _________________________ _ 
1. 84 2.16 1. 98 2, 02 

1 Serial correlation measured by the statistic: 
N 
~(d,-ti'_J::2 
1=2

d' .\ ­

::8rl,2 
/=1 

where ti, is the unexplaiJled re!:iiduul for obsen-ation t from the redllced fMm 
foreca;;ting equations of each model. See tE:xt, p, 146. 

In making a choice among the alternative fitted models to use in 
forecasting vnlues for any of the endogenous variables in the egg 
industry, the reRder should consider the data required for a forecast. 
For example, in using the reduced form forecasting equations from 
the simultaneous approach of either model I or model II to estimate 
the endogenous variables in the egg industry, the data required are 
the predetermined variables included in the model. These include 
the average number of eggs produced per layer during the year 
(Q A), the number of hens and pullets of laying age with pullets 

• 


• 


• 
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• 

not yet laying on farms, January 1, (LJ ), the difference between 
civilian domestic disappearance of eggs and farm production of 
eggs (A), the mortality of hens, includmg a balancing residual (M), 
and the predetermined variables from outside the egg industry, 
such as population (H), income (I), the general price level ( Po) , 
the price of feed (Po), and so forth. However, if the same variables 
that were defined as being endogenous in the simultaneous approach 
are to be estimated from the least squares fits of the structural 
equations in either model I or model II, values for some of the 
endogenous variables whose values we are attempting to estimate 
must. also be used. In equation (Hlc) on pao-e 75, for example, it is 
necessary to estimate the :price of eggs, per dozen, at retail (PR ) in 
order to forecast per capIta egg consumption (QdH). As an al­
ternative, ,ye could have fitted equation (19c) by least squares with 
P Il as the dependent variable. If we i'ollowed this procedure, it 
would be necessary to estimate values of QE/H in order to forecast 
f"he value of PRo By lookin~ at the equations in the least squares fit 
of model I (p. 72) or mOdel II (p. 75), the reader will observe 
that each equation contains at least two variables whose v[lIues are 
determined within the egg industry. Because of the nature of the 
method of least. squares. the value of one of these variables must 
be estimllted before a foi'ecast of the value of the other variable can 
be made. In addition, values for the predetermined variables in the 
least squares equations must also be estimated, just as in using the 
sim1lltaneons approach. The latter method, therefore, has the ad­
vantage of not- requiring values of any of the endogenous variables 

• 

in th~ egg industry to be estil1lftted before a foreca~t cftn .be made. 
The sllllultaneous approftch, on j-he other hand, reqUIres estImates of 
all of the predetermined variables in the model when It forecast is 
/"0 he made wherefts least squares requires estimates of only those 
nuiables thftt appear in the particular equation being used. 

In evaluating the forecasting prop('rti<'s of the fitted mo(h-ls, [Ol'f'­
casts obtained from least sqllilres fits of the strllctural equatIOns ill 
mod('l I and m'ldel II were compared with forecnsts obtained from 
the simultaneou::l approach reduced form equations (table 26). As 
previously melltioTl('d, forecast('d vnlllcs of the endogenous variables 
in a model also can be obtaincd from a least squaTes fit of the reduced 
form ('quations of the moilel as w('11 as from the struetural eq lIations 
whose coeffi('.ients \\'('re fitted simultal1('ously. Th('se In tt('r ('quations 
are f'ssen tinJly till' rq untions for model 1 and model II given on 
page' 71 and page 75, l'cf)}wctiv('ly. Th(' lenst squl1r('s reduced form 
('qun,tions for model I and model n do !lot pl'o\Ticic dil'N't measllres 
of the bnsi(: ('conomie. rpln.tionships that exist in a model. However, 
the.\T [In' useful in forecasting valllrs of vill·inhlr,s. As there is intereE'l 
in tll(' relative mprits of n,Il(lr·~-lfl,tive fOJ'eeasting models, some com­
parisons wpre made bct\\'('PI1 the J'edlItNl form Njllfllions of mod<'l II 
fitted hy t.he simultaneolls Ilppronth (fiC'C ApP(!lldL'X" p. 14(j) n.nd tIl<' 
least squares fit of the srunt' ('educed form cq nations . 

The two lCflst SqUil.I·C'S J't'dllCC,d form eqlllttiolls lbitt were' computed 
express('d 6.QB and 6.P;, l'espe'etiveI.\T, as functions of the' prrd('t,e'Tmin('d 
variablrs which arc in mod('l II (6.fl, 6.J/IT, !:lPo, t.f;A, 6..11, !:lLJ , 6.J[, 
6.P~, 6.Pa, 6.W, 6.P~, 6.Q~, and 6.F'). The yariltble 6.0B was selcct('d 
h('callsr it illustrat('s n. case in whIch the least squfi.rrs fit, of the struc­





96 TECHNICAL BULLETll'l" 1204, U.S. DEPT. OF AGRICULTURE 

tural equation gave a smaller mtio of unexplained variation to total 
variation for 1955~57 than did the simultaneous approach reduced 
form equation (table 27). The variable P; was selected for the 
opposite reasons. Based on these limited computations,33 it appears 
that we cannot specify a priori what type of fitted equation will 
forecast best. Consequently, we would contmue to base our decision 
on the type of considerations specified above (p. 94). 

Seasonal Variation of Factors in the Egg Economy 
The monthly average price received by farmers for eggs climbs 

from a low in the sprmg to a peak in late summer and the fall, the 
movement being inversely related to monthly production. When 
production is large, prices are usually low; when production is small, 
prices are usually high. The seasonal peaks and troughs in produc­
tion and prices are less pronounced now than formerly (fig. 10) 
because of changes in production practices and breeding. The sea­
sonal variation in shell egg prices has a smaller amplitude than the 

EGGS: SEASONAL VARIAliON OF PRODUCTION AND PRICES 
RECEIVED BY FARMERS, AVERAGES, 1930·32 AND 1953·55 

1930-32 1953-55 
,-----r-----.--~ %0!' ANN. AV. 

~--~~,---+---~---1160 

140 140 
Production 

120 ~·I----+---- 120 

l/~ /----!--.. ~ 
100 ~-...... I , J,.-7 ...._j' ~ 
80 80 

Price 

60 
Price 

40~~~-L-L~~~L-~ 40 
JAN. APR. JULY OCT. JAN. APR. JULY OCT. 

u.s. DEPARIMetH OF ACRICULTUi:1f tiEG.6103·58(.() AG:;!lCULTUR.A.L MARY-ETING SERVICE 

FIGGR"E lO.-:\Iovement in egg prices is inverf'ely related to monthly production. 
'When pro(luction is large, price;:; are usually low; when production is small, 
prices are usually high. Hecaui'C> uf changes in proliuction practices and 
breeding, the seasonal peaks nnrl troughs in production and prices are less 
pronounced now than formerly. 

33 The ratins of unexplained variation to total variation obtained for 1955-57 
for dQg were' simultnneous approach structuml equation, 32.7; least squares 
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structuml equation, 9.2; simultaneous approach reduced form equation, 178.u; 
and least squares reduced form equaUon, 7.7. For t:.P;, the corresponding 
values were: simultaneous approach structural equation, 1..5; least. squares 
structural equation, 1.7; simultaneous approach reduced form equation, 1.3; 
and least squares reduced form equation, 6.2. 
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variation in production due to the demand in the spring for eggs 
for storage and liquid egg production. 'Vith a part of the large 
spring egg production diverted from immediate consumption chan­
nels, prices do not decline to the level that would prevail if the 
entire production of eggs had to be marketed in shell form within 
a short period after being produced. By the same token, egg prices 
in the fall do not rise to a level consistent with the decline in 
production because of the ttvaihtbility of eggs from storage. 

Production and Related Factors 

Monthly variation in egg production stems from interrelated 
economic and physiolocrical factors. Most chicks for laying flock 
replacement are starteel in spring because weather conditions then 
are most favorable to chick growth. This timing, also, is more or 
less consistent with the economic incrnti ves to start chicks. Pullets 
start, }:l,ying at about 5 Or 6 months of age and produce for about 
l\, yea,r. As layers near completion of a laying year, their production 
tends to fall off. Practically all layers which are retained beyond 
a .laying year go through it rest period which lasts several weeks, 
during which 1l10ltin~ occurs. "With chicks started in the spring, 
peak production tenels to come in late winter and the following 
spring, followed by dec1ining production until a complete, or almost 
complete, halt in output occurs in the fall whell layers are molting. 
For example, in the years 1030-32, almost 75 percent of the com­
mercial hatchery production o.f baby chicks:l1 was in the 3 months, 
March, April, ane ~[n,y (2;\, 28, and 2'1 percent, respectively). As 
table 30 shows, until the elld of the 10,W's, peak output for the 
United States OCCUlTed in April and the low in November, although 
the seasonal pattern of production was shifting st"eadily. By the 
1050's, the peaks and troughs of egg production in the United i::itates 
took place in :Ma.rch and i::ieptembcr, rrspectivrly. A price pattern 
inversely related to prodllction provided sllfficient motivatIOn for 
producers to start; chicks at an earlier date so that layers would be 
at, a high rate of production ,,-hen prices were high. In the years 
1055-5G, less than G5 percent. of non broiler chicks hatched by com­
mercial hatcheries werc produced .in )/arch, April, and May (23, 25, 
and 16 percent, respectively). In addition, reduction in the seasonal 
yariation of the monthly number of eggs laid per layer (discussed 
below) contributed to the changing monthly production pattern. 
Through improved breeding of l:lying-type chickens, and also as a 
result of irnproved mltWtgemcnt practic(':3, declines in rat.e of lay 
per layer clue to molting have bern materially reduced. 

Table 30 also gives index numbers of seasonal variation of produc­
tion by regional groupillbrs. lhta arc shown only for 1055, for 
purposes of comparison with (hta 1'01' the United i::itates. The chang­
mg seasonal movement brought Ollt by the data for the United States 
also is present in the regional tot:tls. The index of seasonal yariation 
in the East North Central Region more closely resembles the average 
for the United Statcs than the othCl' rC'gions. The greatest ampli­
tude occurs in the South Central and the 'Vest North Central re­

•• Includes broilers as well as lIoubroiler chicks. For these years, however, 
broiler chicks were a slJlull part of commercial hatchery production. 
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'.I'ABlJB 30.-1!.{/[/s: Index numbers oj seasonal va,riation oj pro(luction on jarms, united States and b1/ regions 1 .... 

~.-_ .. - ....._­ ~ IAr('11 Jan. F('b. i\lnr. Apr. ?ITa,\' .111111.' ,July Aug. 	 Snpt. Oct. Nov. Dec. b:j 
_.-0 ___.....-, ___ . _____ .~_ .~ ___ ---_._.. --

Unit('el Stltte~: ~ 
~1030____ ~_~ __ . _______ __ 

1035_______________ .. ____ GO 07 151 168 160 128 108 92 75 60 45 5o-" H2 148 167 15!l 126 	 ~ 1!l-1!l..___________ .. ____ . I,) 	 105 89 73 62 50 ;j 6 
19-15_____________________ 82 07 142 155 148 120 102 88 75 66 58 Ii7 .... 

7 o 
t>:>1950_______ .. ____________ 03 107 142 144 136 ll:~ !l7 8a n 6n 66 7105 107]955___________ . _ .•. ___ 128 ]25 120 102 91 82 78 82 85 n5 II-JOG 102 119 115 112 08 90 'H 84 02 95 10Regl 011: 2 c::lKorth Atlantic___________ . 107 90 107 102 100 92 92 94 96 104 103 10 UJ

East North Central. ______ UI LOa 118 113 110 96 86 80 82 93 100 108West North CentraL ______ 1;:1 
South Atlantic____________ 

112 108 126 122 118 100 87 76 78 82 !)I 105 t'j]02 103 126 120 114 99 90 85 85 90 89 9 "C
South CentraL ______ ._ ... 9:.\ 103 133 130 ]2:1 102 	 !-3Western ______ . __ . _ .. ___ , 	 90 8,l 83 8!) 84. 8102 \)1) 109 105 105 \)7 96 95 95 101 08 10 o

1 	 ":l 

:>­
1 Computed by !L method which uses adjusted ratios to moving ILverages; describt·d ill (42).", Numbers in it;a\ics indicate high and 

low values for the year based Oll ullrounded elata. 'I.l 
o 
ll:I 

2 Sen~ollal udj\lstment factors for the year I!)55. j 
ll:I 
t:r:l 
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gions, while the least amplitude occurs in the North Atlantic and 
·Western regions. As table 31 shows, the amplitude of seasonal 
variation in production is inversely related to size of egg-laying op­
eration. Larger, more specialized farms tend to have better layers 
and to be less seasonal 111 starting replacement chicks, thereby ob­
taining l~ n!ore evenly distribu':ed annual egg output thaIl smaller, 
less speCIalIzed farms. 

Index numbers of seasonal variations of number of eggs produced 
per 100 layers and of number of layers on fa.rms f01: the United 
States and major regions are given in tables 32 and 3g. Both these 
series exhibit a changing seasonal pattern, with the reduction in the 
seasonalit:)' of rate-of-lay greater than the reduction in the seasonality 
of numbers of layers. By lessening the impact of molting on rate 
of lay, seasonal variability in the former series was reduced. The 
seasonally decreased drop in the rate of lay became a contributing 
factor to reduced cul!ing, thereby lessening seasonal variation in the 
number of layers senes. 

TAnr~E 31.-E{][Js: Variability in ind(xl's oj sf'llsonal l'(lriation in 
7)ro(/1[(,[1071 fllId rate oj lny, compaNd 11',£th si;;e oj fiock, by regions, 
1 D/ifj 

------~--- -.-----;,-.~-.- ..--
CoelTicicnt of yariation I Percentage of 

egg laying
TI.egion flocks with 

Production Rate of lay 400 or more 
chickcns 2 

------- ----.- - ------- - ---1------1·-----1-----

Percent Percent Percent 
~eslern 4. 7 6. 5 JO.2 
)forth Atlantic_____________ -.. I 5. 8 5. 8 25. \}
East North CentraL______________ .. 12.7 II. 2 6. ,1 
South Atlantic________ - - - - - - - - 13.7 14.2 3. 4I 

West Xorth CentraL ________ _ 18. ] J5.4 7.5
Routh CcntraL ___________________ _ 18.5 10. n 1. 4. 

I SLandnrd dcviation expresscr! flS Il ratio of the arithmetic mean. Because 
the arithmetic mean for !l scnsontll index equals 100, the coefill'ieni of \'ariation 
equals thc standard dcviation. 

2 Amon1\" cornmert'ial farms f('[lortin!!; chi()kens 4 months old and O\'cr on hanr! 
on the day of enumeration (fnli, 105-1). From (52, pp. 538~5;)'2i. 

The smallest tunplitucle in the index number of seasonal variations 
of rate of lay is the series fOl' the Korth Atlantic and ,Vestern re­
gions while the lan', ~t amplitude is in the series for the South 
Central and ,Vest Xurth Central regions. Variation in rate of Jay 
appears to be im'ersely related to size of floek, with regions h:t\'ing 
prmcip:tlly Ittl'ge size 1I0cks haying less YarinLioJl in I'flLe of In!' thall 
regions having principally small size flocks (table 31). Similar 
comments are applicable to the index: numbers o:f seasonal variation 
of numbers of layers on farms during the month. 
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TAlU"E 32.-E[![!s: Index numbers oj seasonal vm'iation ?j number prod1/,ced l)er 100 layers, United States and by 
re[!wns 1 I 

b:!
Mo" I Jun. I Fob. I M". I Ap,. I M"y I Juno I July I Aug. ISept. I Oot. I Nov. I ])no. 

~ 
t".lUnited States:1930____________________ _ 


1935 ____________________ _ fi8 86 139 161 161 J36 121 105 84 62 4-3 44 ~ 

1940 ____________________ _ (H 82 ]35 159 160 ]:35 119 104 82 (j4 
 47 50 .....Igt5____________________ _ 7J 86 laO 1,18 150 ]29 117 103 8,1 G8 54- 5!l I>:) 

1950 ____________________ _ 82 90 l30 ]:38 lS8 122 112 99 82 71 62 69 o 
1955____________________ _ 9:1 97 120 L2'1 1136 112 ]05 95 84- 80 78 85 ~ 

97 95 l}(j 116 118 108 102 9'1 87 88 87 93 qRegion:2
North Atlantic___________ _ 99 !l3 lOS 107 110 102 101 98 94 96 ~ 94- 97Enst N ortll CentraL _____ _ JOO !lG 11'1 115 118 107 101 92 84 88 90 97West North Central______ _ ~99 98 ] 18 120 123 111 103 91 80 80 R3 93South Atlantic___________ _ "d9~~ 97 121 12L 120 108 ]01South CentmL __________ _ 94 87 88 83 87 !"'lSCi !l6 128 130 12H\VesterIl ________________ _ 112 101 91 8'1 85 78 799Ci 92 108 108 110 10,1 103 99 !l,j 96 o92 96 I>j 

:.­
I Computed by a method which Ilses adjusted ratios to moving averagesj described in (42). Numbers in itulics indicate high und ::0 

o 
low ,"alues for the year based on unrollIlded dat.a. .... 

2 Sensonal adjustment factors for the year H155. 

I
t".l 
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TAnLl~ 33.-Eg[Js: Index numbers oj seasonal va:'iation oj number oj layers on jarms dU7'ing tl~e month, united States Iand by t'e!lions 1 <, S=' 

Area Jan. I~cb. lHILr. Apr. l\[ay I June I July Aug. I Sept. Oct. Nov. I Dec. 
----------1--1 1---1---1 1---1 1---/----­ ,~U!tited States:1930____________________ _ 

114 III 108 L03 98 93 88 86 89 96 103 1111935____________________ _ 
1.14 112 108 10·1 08 02 87 85 88 96 10'1 112 ~ 

L9~0____________________ _ 
114 112 108 103 OS 92 8G 84 88 97 105 112 I:'

11).15____________________ _ 
1.13 111 108 103 98 92 8G 88 88 98 106 112 I'd1950 ____________________ _ 
112 JOn lOG tOO 95 90 8G 86 93 102 109 112 ~1955____________________ _ 
110 107 103 99 9,1 90 87 89 96 104 109 110 5 

Hegion: 2 t'J 
Nort.h Atlantic___________ _ 108 ]0:3 99 95 91 89 91 96 102 107 110 110 

I 
~E:1St North CentmL _____ _ 111 108 10·1 91} 94 89 85 87 9G 106 111 111 

West. North CentraL _____ _ 113 111 107 ]02 07 90 8.5 83 90 102 109 112
South Atlantic____ - ______ _ 9.·)]09 lOG lOa 9n 05 8.9 90 97 103 108 110Soulh Centl'll.!. __________ _ 108 Hl5 102 98 05 90 

~ 

89 9~ 99 105 108 10.9\Veslern ________________ _ I.OU 103 100 97 95 93 DS 9(; 100 10,1 106 106 

I:j 
1 Computed by a method which uses adjusted ratios to moving averages; described in (42). Numbers in italics indicate high and o 

low values for the year based on unrollnc1ed datn. ~ 

2 Seasol1:\1 adjllstmen t f:Lctors for the year 1955. t:rJ 
o o 
Ul 

I-' 
o 
I-' 
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Prices Received b, Farmers 

Index numbers of seasonal variation of average prices received by 
farmers for eg~ in the United States and nine major regions are 
presented in table 34. As shown in figure 10, seasonal variation of 
the United States ayerage price received by farmers for eggs is 
inversely related to the seasonal variation of the production of eggs 
in the United States. We previously have pointed out that the peaks 
and troughs of monthly egg prices are not as great as the variation 
in monthly production because of the diversion of eggs for storage 
and liquid egg production in spring and their release on the market 
in fall and later periods. In the period 1952-56, more than 80 per­
cent of annual liquid egg production was in the first 6 months of the 
year when egg prices average lower than the last 6 months of the 
year. During January-June, the net movement of eggs was into­
storage, while the net movement in July-December was out-of­
storage. The effect of these factors is to raise the price level for 
eggs 111 the spring, and to lower it in the fall. Because storage 
eggs are discounted from fresh eggs, and because the greater part 
of liquid egg production is processed into frozen and dried egg, which 
can be calTIed over into the next year, shell egg prices in the fall 
are not as greatly affected by liquid egg and storage supplies :1$ 

shell egg prIces in the spring are affected by the demand for eggs 
for storage and processing into liquid egg. 

The seasonal variation in the average price received by farmers 
for eggs is smallest in the regions in which the a\"erage size of laying 
flocks IS large. Those l"egions which have the smallest amplitude 
1ll their seasonal yariation in production also have the smallest 

EGGS: INDEX NUMBERS OF SEASONAL VARIATION OF PRODUCTION 
AND PRICES RECEIVED BY FARMERS, IN SPECIFIED REGIONS, 1955 

SOUTH CENTRAL NORTH ATLANTIC WESTERN 

130 -!--'--If---+----t-----t--If! ! 1 
120 

'r Production 1--<If ' "\ t I110 ~--'-\~ 

100 

90 

80 f-----l--+-­
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J AN. APR. JULY OCT. J AN. APR JULY OCT. JAN. APR. ;UL Y OCT. 

FmUIIE H.-Regions that have a small amplitude in theil' Reasonal varintion 
in production also have a small amplitude in seasonal. variation in price. 
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TADLE 3-1.-Eggs: Index nU/ilber.'; oj seasonal 'l'(lrialion oj prices, united States and by regions and specijie(l markets 1 

------	 , ~ ,.,.-~ -."...... - _.. ---~~- ._--- --~.-----
Price and area or market ,JUII. Pcb. Mar. Apr. l\fay June July Aug. Sept, I Oct. Nov. Dec. t:1 

t.=:I 

Heceived by farmers: § 
....... United States:1930_________________ 	 ~t:1 

116 {)2 78 7e1 7.j H 80 91 106 126 147 145
1935_________________ 	 YJ107 95 78 77 7!l 79 86 9'1 110 124 141 1311940 ________________ 100 87 82 83 84 85 94 98 112 122 1.'32 123 ~ 1!l45________________ 

10·L !l1 88 85 86 89 96 101 107 115 120 1201950_________________ 
1)5 87 89 90 89 !n !l8 106 112 116 116 112 ~~ 1955_________________ !l9 105 100 93 90 92 98 107 107 104 104 103 

Region: 2 

115 107 101 100 92 ~ New En~land--------- 92 101 100 97 92 96 108 
Middle 1 tlantic_______ ():3 97 ()7 ()(j 87 91 103 118 111 107 106 99 	 t:1 

I'dNorthEnsLCen tml: ____________ 	 ::ll()(j 105 IO;~ 9-1 90 !l0 !l6 111 LOll 10·1 104 100
\Vest ____________ 	 598 115 no 99 98 95 91 102 98 103 96 96 

l'!lSouLh AUantic ________ 106 102 91 86 86 90 98 105 108 109 109 111 
South Central:East_____________ 112 105 !l2 83 85 87 90 100 107 107 112 119 

WesL ___________ liD 103 9'). 84 80 86 92 101 109 109 III 117 
Mountain ____________ 

~ ~ 100 98 05 !l0 88 !ll 102 110 112 105 104 105 
Pacific_______________ 102 106 !l5 ()6 94 94 103 105 103 102 97 104 

At wholesale, grade A: 2 ~ 
l'!l

Large:
Chicltgo______________ 	 111 106 94III 98 !l6 93 88 92 104 11·! 114 
Los Angeles __________ 	 :3!Hi 102 !l·1 98 92 95 104 106 110 110 100 100 ::llNew York ___________ 1.17 104 95 


Medium, Chicago _________ 99 108 10·1 01 93 95 109 111 97 89 !l7 98 l'!l

93 9!l 97 9·j 91 92 99 109 110 

o o 
YJ 

I Computed by !L method which lIses adjusted ratios to moving averages; described in (4e). Numbers in italics indicate high and 
low values for the yeur bused on unrounded dutll. 

2 Sel\80n!Lladjustment factors for the year 1955. !-' 

~ 
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amplitude in seasonal variation in price (fig. 11). The inverse 
relationship of regional price and regicilal production is not as 
strong as the comparabl6 relationship for the United States because 
the greater degree of aggregation in the country as a whole tends 
to smooth out the effect of mclividual State aberrations, as well as 
to mask the effect of interstate shipments. By shipping eggs from 
surplus to deficit production areas (see r. 106), differences between 
regIOns and between terminal markets m the regions are lessened. 

Prices in Central Markets, by c; ....ades 

Index numbers of seasonal variation of 'wholesale market prices 
for Grade A, large eggs at Chicago, New York City, and Los 
Angeles tend to parallel the seasonal variation in prices l'eceived 
by farmers in the surrounding areas, with the exception that the 
peak in terminal market prices occurs later than the peak in the 
average price received by farmers in the correspondmg regions. 
Termma} market prices are for established grades while reported 
mid-month farm prices are for a "mixture" of grades. Therefore, 
part of the difference in seasonal variation between terminal market 
prices and prices received by farmers is due to different grade 
composition. 

The seasonal variation of p!'ices for grade A, medium eggs broadly 
follows the seasonal movement of pnces for grade A, large eggs, 
though prices for mediums peak earlier in the fall, and have a 
secondary springtime pealc However, the margin between the index 
numbers of seasonal variation in the two series varies from season 
to season. In the spring, when supplies of large size eggs are plenti­
ful, prices for large size eggs are seasonal1y~ low, and the spread 
between the index numbers of seasonal variation in prices for large 
and medium eggs is narrow. In Se1?tember, October, and Nonmber, 
when medium size eggs. are in pl~nhful supply and supp1ies ~f large 
size eggs are less than III the sprJll~ the spread between the mdexes 
of seasonal variation js greatest. 15ecause large size eggs are pre­
ferred to medium size eggs of similar grades, supplies of large size 
eggs are dominant in determining the price relationship between 
large and medium eggs. 

Egg-Feed Ratio and Feed Costs 

Table 35 presents index numbers of seasonal variation of the egg­
feed ratio for the United States and major regions. The seasonal 
swings in the egg-feed price ratios parallel the seasonal moyement in 
egg prices. Seasonal variation in the average price paid by farmers 
for poultry rations is less pronounced than the seasonal variation in 
egg prices and, to an extent, -£0110'YS the general swin~ in egg prices. 
Seasonal variation in the average price received by farmers for corn, 
a major item in ponHry rations, reaches a. peak in August and a low 
in Noyember. Index numbers of seasona1 variation of these two 
series arc giyen in table 36. 
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'l'AnL]~ 35.-E!I!ls: Index n'umbers oj seasonal va,l'iation oj egg1eerl pt'ice ratios, United States and by regions 1 

Area .Jan. F~'b. l\Jnr. Apr. May .JUIlC I .July Aug. Sept. Oct. No\,. Dec. ,I 
United States:1030. __ -. ________ .. _. __ ._ 118 !)2 77 n n 72 7{1 80 105 126 150 147L035 ____ ••_____________ . 

108 9a 79 77 SO 77 83 90 100 124 146 133 
10~0___________ .________ . 

00 SO 81 S2 82 S5 03 100 111 12:~ 135 124 J
J 9-1 L._ __. _ . _ .. _ .. _ 105 02 8S 8fi 80 88 !H 9S 105 115 124- 120
1950 ... _______ ,' .. _.... _ n·1 S9 89 88 88 00 U6 105 112 117 120 112 ~ 1055___ ....... __ .. _ ... 9!l lOG 9(; 9.1 00 92 07 107 106 10.1, 105 10·1 t:;j 

Hegion: ~ 
X('\\" I':nglanlL .. _______ . 02 9S 97 05 92 !)(J IDS 115 L09 10:3 108 93 ~ 
:'Iliddle AtlanU(:. __ -_. _ ._. 0·, !l7 0·, 96 87 91 LOI 112 110 107 107 100 .... 
North Centl'Hl: Q 

E:lIiL_ .......... Oii 10·1 97 92 b8 89 96 110 11() 108 IDS 102 

\\'eR G. _____________ U7 .I0!) 10:1 9S 1)6 U5 92 106 102 100 102 100

SOlll'h AII:llllie ____________ Ion ]00 90 85 85 90 98 10·L 108 109 111 112 
~outh Ccntl'lll: 

Ens!_ .. '. - 112 10·' 91 82 84 8·1 80 08 107 110 117 123 ;
-.~"'l'-"1 .• .. .. '" ... 109 102 87 83 S·I 86 112 101 111 112 118 118 

:--follnl:tin .. __ ...... _,_ UO 08 00 88 SS 01 101 112 108 105 lOG t;j114-
Pacific __ - -- ... ~ "--.~ --- 100 1()5 0·1 05 OS 0·1 L06 1015 111 99 96 102 

~ ---- ..- .. -- -- - -------_.-~---

~ 
1 Computcd by It method which URe,; adjusled r:ltiO!l to modng averages; described in (42). Numbers in italics indicate high and t;j

lo\\' value;; for the' \,cal' b:ts('d on unrollnded data. 
2 ;:;(':l~onlL! adj\lstmcnl fal'lol's fOI' t.he yell I' 1\).55. o o 
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TABLE 36.-Feed: Index numbers oj seasonal variation in cost oj poultry 
ration and prices received by Jarmers Jor corn, United States 1 

Month 	 .Poultry Corn 3 Month Poultry Corn 3 

ration 2 ration "2 

January ______ 	 July _________99 	 92 101 110 
February _____ 	 Aug:.rst _______ 99 94 101 112March _______ 100 95 September____ 101 110 
~riL_______ 101 98 October ______ n8ay _________ 

102 November____ 991 91103 	 97.Tune_________ 101 	 106 December____ 98 91 

I Numbers in italics indicate high and low values for the year based 011 UIl­

rounded data. 
2 Computed by a method which uses adjusted ratios to moving averages; de­

scribed in (42). Based on 1927-56. 
I Average of ratios to 12 month moving average, centered, adjusted to total 

1,200 and to eliminate abnormal fluctuations. Based on 1922-41. From (35,
p.78). 

Price Differences Due to Location and Quality 
The analysis of factors that affect the price, demand, and supply 

of eggs has been based on aggre~ate data for the United States. 'l'he 
use of aggregate data may obscure the movement of divergent 
trends-regional, State, and local-in the components of the total. 
Results obtained in the previous sections should be thought of as 
a summation of all the individual cases. 

In order to make the results more useful to persons who have an 
interest in a 10wer level of aggregation, the following section relates 
the average price received by farmers in the United States to re­
gional prices at the farm level, as well as to prices at. sevel'al different 
stages of the marketing process. 

l Overall PaHern b, Areal 

Average prices received by farmers for eggs vary considerably 
from one part of the country to another. These regional variatiOHs 
in price reflect surplus and deficit production areas, as well as dis­
tances from markets, differences in the quality of eggs produced, 
and differences in the seasonality of production in each region. 
The map in figure 12 shows the average level of prices receh'ed by 
farmers for eggs from 1953 to 1957. Lmcs are drawn through areas 
having approxImately equal prices. 

Prices received by farmers for eg~s generally average the lowest in 
North Dakota, South Dakota, Nebraska, and other States of the 
'West North Central region. Prices generally increase with move­
ment away from the ",Vest North Central region. The highest average 
prices are received in Ne'w England, Florida, and .Arizona. 

Table 37 shows that these regional price variations are roughly 
related to whether a region is It surplus or deficit production area in 
relation to consumption. Annual surpluses and deficits can be in­
dicated by cO!l1putmg the p.ercentage tlul;t pe!-, capita pr.oducti,on in 
each regIOn IS of per capIta consumptlOn m the Umted States. 
These estimates are inexact. because they assume that nonfarm pro­

• 
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• AVERAGE PRICES RECEIVED BY FARMERS 
FOR EGGS, 1953-57 

027 - 31 
D 32 - 36 
~37 - 41 
!:i!lii! 42 - 46 
.47 - 51 
.52.56 
.57 ~ Oyer 

• li'lGURI': 12_-Regional variations in price chiefly reflect surplus and deficit 
production areas, as well as di"tances from markets, difl'el'ences in the qual­
ity of eggs produced, and difl'erences in the seasonality of production in each 
region. 

TA[J!,E 37.-E'agg :· PrO(hlClion wr capita and areragr jarm IJrice as 
percentages oj C-nil('d Siaip,s consumption J)pr capita. and aV('fagp 
form pricr., rpspectirely, Un ifNI ,,,'taff's (Inri by rr(Jions. 11/'(/'(1[/(' 1.9·58-:):j 

Per capita Fl\rm price 
production as a percen t­

as a percen t ­ age of United 
Hegion age of United States a ver-

States per age farm 
capita con­ price
sumption I 

.- .. ------ ----.•.----- ---------_._----,--------
Percent Perccnt 

X~w England -: ___________________________________ ; 83 130:\hddle Atlantlc ______________________________ _ i4 121
East X orih ('en traL ________ . _ _ _ _ _ _ _ _ _ _________ ; 103 92
""'est Xorth ('entraL _______________ . __________ 1 32i 80
HOllthAtlantic ______ • __ .. ____ . ___ . __________ _ 

East t:<outh ('entraL_. .. ____________________ , il I 117


86 on 
West ~ollth Central 71' ! 96)Iollntain________ _ 80 , 102 

• 

Pacific _________ _ 
 100 I 110 

~- ---~- ..-~-.---. 
Ullited :'lllte~". __ 107 100--- --- --------) 1 

I Production inc.:Jucles [Mill production as well as an allowance for nonfarm 
production. These were, as a percentage of farm production: 10 percent, 1953 
and 1954; 0 percent, 1955. 

% Production exceerls consumption because of changes in stocks of eggs, and 
because quantities of eggs are exported, used for hatching, and purchaser\ by the 
Armed Forces for use outSide the United States. 
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duction and egO's used for hatching are distributed among States 
and regions in the same way as farm production, and that per capita • 
consumption is uniform in e~ch State. Nevertheless, they probably 
indicate the general picture of regional surpluses and deficits. 

United States Average Price Received by Farmers as Related to 
Prices at Terminal Markets 

.Average prices received by farmers for eggs are reported only 
for several days near the 15th of each month, whereas terminal 
market prices for specified grades are quoted daily. Estimates can 
be made of the probable le,el of prices received by farmers for 
other parts ~f the month by determining the normal relationship 
between the average price received by farmers and terminal market 
prices. 

Table 38 shows the statistical relationship between the United 
States average price received by farmers and the wholesale market 
price for grade .A, large, eggs at Chicago, New York City, and Los 
.Angeles, by months, for the years 1943-55. The wholesale market 
quotations are for the 15th of the month and the three preceding 
business days, except that when the 15th of the month fell on a 
Saturday or Sunday, the series of foul' daily prices was arranged 
to end on the Friday immediately preceding the 15th. Daily pl'lces 
used were averages of high and low quotations. To estimate the 
price received by farmers, the wholesale price quotation at Chicago, • 
New York City, or Los .Angeles is multiplied by the appropriate 
factor in colunm 1 and the factor in column 2 is added to that 
product. Comparisons are based only on data from 1943 to 1955 
because consistent wholesale price series related to United States 
grades are not available for the three cities before 1943. During a 
part of the 1943-46 period the margins between farm and wholesale 

TABLE 38.-Eggs: Relation oj average price received by jarmers, per 
dozen, United States, to 'wholesale price oj Grade A, large, eggs, per 
dozen, monthly, Ohicago, New Yorf~ City, and Los Angeles, 1943-55 1 

Factor by Factor to be 
which th~ added to the Average error 

Month wholesale wholesale of estimate 5 

price is price 4 

multiplier! 3 

Chicago 2 

Cents CentsJanuary ______________ 1. 075 -3.56 1.60February _____________ ].045 -4. 09 l. 32
March________________ .990 -3.02 1. 54
ApriL________________ .931 -1.33 1. 68l\Iay _________________ .926 (7) 1. 75
June _________________ .857 1. 70 1. 59July__________________ .791 4. 74 2. 69
August- ______________ .797 4. a4 1. 81
September____________ .794 3.85 2. 71
October ______________ . 7G2 4. 98 2.62 

Percentage 
of explained 
variation 6 

Percent 
92. 4 
94. 0 
91. 5 
91. 9 
95.2 
93. 3 
80. 1 
91. 4 
86. 4 
87 . 8 

• 

N ovell1ber ____________ .762 I 6. Gl 2.2,1 88. 4
December_____________ 

I 

.7SIl I 9.12 1. 89 92. 9 

Sec footnote at end ot table. 
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• 
TABLE 38.-Eggs: Relation of average price received by farmers, per 

dozen, United States, to wholesale price of Grade A, large, eggs, per 

dozen, monthly, Ohicago, New York Oity, and Los Angeles, 1943-55 1 -

Oontinued 

Factor by Facjor to be 
which the added to the Average error Percentage 

Month wholesale wholesale of estimate 5 of explained 
price 4 variation Gprice is

mult,iplied 3 

New York City S 

Cents Cents Percent 
January ______________ O. 949 -0.24 1. 98 88.3 

February _____________ 1. 028 -5.14 1. 53 92.0 
N1arch________________ .989 -5.06 1. 18 95.0 

.927 -2.88 1. 43 !l4. 2 
Aeil----------------- .904 1. 38 92.3N ay_________________ -1. 57
June_________________ .870 .02 1.21 96.1 
July__________________ .875 .39 2.56 81. 9 
August _______________ .865 .61 2. 48 84. 0 

September____________ .795 3. 56 2. 90 84. 4 
2. 77 86.4October______________ .885 -1. 85 

November____________ .763 6.85 2.51 85. 3 

December_____________ .794 7.53 2.38 88. 8 

• 
LOll Angeles 9 

January ______________ 0.801 1. 36 2.52 81. 1
February _____________ 1. 038 -8.65 1. 57 !ll. 6 
1\'larclL_______________ .824 -.32 1. 74 89.2 
ApriL ________________ .809 .12 1.65 92.2
N1ay_________________ 1.72 92. 6.773 1.43
June_________________ 95.8.766 1. 41 1. 26
July__________________ .756 1. 54 2. 47 83. 2
August _______________ .705 4.95 2.43 84. 6 
September____________ .737 2.03 2.70 86. 5
October ______________ .806 -1.11 2. 34 90. 3 
November ____________ .689 7. 56 2.14 89.4 
Decembei_____________ .646 10.45 1. 74 94. 0 

1 Price received by farmers on the 15th of the month; wholesale quotations are 

for the 15th of the month and the three preceding business days, except that when 

the 15th of the month fell on a Saturday or a Sunday, the series of four daily prices 

was arranged to end on the Friday immediately preceding the 15th. Daily prices 

used were averages of high and low quotations. 
2 Price quoted by the Federal Market News Service (47) for extras, No.1 and 2 

(or, in the event that such a grade was not quoted, the nearest comparable grade). 

In recent years this has been taken as extras (60 percent or more A's) or the nearest 

comparable grade. Price for white, brown and mixed color eggs prior to 1950j 

brown and mixed 1950-55. 
3 Simple regression coefficient with the average price received by farmers as the 

dependent variable. 

• 
4 Constant value (a) in the regression equation. 

S Standard error of estimate. 

G Coefficient of determination times 100. 

7 Less than 0.005. 

S Price quoted by Urner-Barry Company (63) for mid-western mixed colors, 

extras, No. 1 large (or, in the event that such a grade was not quoted, the near­

In recent years this has been taken as extras (70 percent
est comparable grade).
A's) or the nearest comparable grad9. 

9 Price quoted by the Federal-State Market News Service (50) for large, grade A 

In recent years this has been taken as minimum 40
eggs, color not specified.

percent AA.


512993-59-8 
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egg prices were affected by ceiling price regulations of the Office 
of Price Administration. The effect of the ceIling regulations prob­
ably did not greatly disrupt the marginal relationships in those 
years because egg prices for the greater part of the period were not • 
pressing against the limits imposed by the ceiling regulations. 

The change in the :ractors from month to month reflects seasonal 
differences III production. In the months of peak egg production, 
a change of one cent in the wholesale price of eggs is associated 
with an almost corresJ?onding change in the price receIved by farmers 
for eggs. However, III the summer and fall months of the year, a 
I-cent change in the wholesale market is associated with about a 
three-quarter cent change in the farm price. The lessened respon­
siveness at the farm level to changes in the wholesale market in the 
sumlller and fall months may reflect, in part, the impact upon 
price of cold storage eggs moving into consumption channels. 

Prices inrPrincipalIProducing States as Related to Prices at Ter­
minal Marlcets Through Which The, Normall, Sell 

Because nearby producino- areas do not supply sufficient eggs to 
meet the demand of large m%an areas, the surplus production regions 
of the East North Central and West North Central States ship eggs 
to urban areas throughout the entire United States. Table 39 lists 
the 1953-55 percentage distribution of receipts of shell eggs at 10 
markets in the United States, b1. region or origin. As would be • 
expected, each urban area draws Its main source of supply from the 
region in which it is situated, although considerable quantities are 
also obtained from more distant areas. 

Because of the added cost of transporting eggs from more distant 
sources, as well as the influence on price of alternative markets to 
which surplus regions can ship their eggs and the loss of quality 
associated with shipping time, average prices received by farmers 
for shell eggs in States located close to an urban market more 
nearly reflect price movements in the terminal market than do prices 
received by farmers in the more distant supply areas. This varia­
tion in price response associated with distance from market is shown 
in table 40, which relates the average price received by farmers in 
the States which are the major sources of supply for Chicago, 
New York, and Los Angeles to the wholesale prICes in those cities. 

Price Differentials in Terminal Marlcets Due to Differences in 
Qualit, and Size 

At a given market, differences in egg prices arise because of varia­
tions in the quality and weight of the eggs being marl:eted. At 
terminal markets, most trading in eggs is conducted on the basis of 
uniform wholesale grao.e and size designations (table 41). While 
data showing the percentage distribution by grade and SIze of egg 
receipts at terminal markets in the United States were not available 
for the years of this study, published data for Canada (5) show for • 
1953-55 that almost three-fifths of receipts at registered grading 
stations are grade A, extra large and large, one-fifth grade A, 
medium, less than 10 percent of graded receipts are grade B, and 
other grades and sizes account for smaller percentages. 



• • • 

_________________________ 

t:I 

TABI,E 39.-Eggs: Percentage distribution of receipts of shell eggs at 10 markets, by region of origin, average 1953-55 1 ~ 
~t:I 

New Phila- Cleve- Cincin- St. San Los 
Region of origin Boston York delphia Atlanta land nati Chicago Louis Fran- Angeles 

cisco ~ 
~~ 

Percent Percent Percent Percent Percent Percent Percent Percent Percent PercentNew England______________________ 8l. 3 2.5 (2) -------- (2) -------- (2) -------- -------- ---- .--- ~ 
Middle Atlantic____________________ (2) (2) t:I5.2 51.4 70.4 O. 2 O. 8 -------- -------- --------East North CentraL _______________ 2.5 4.6 3. 4 15.5 82. 6 85.4 50. 7 aO.6 (2) o. 1
West North CentraL _______________ 10.9 41. 0 22. 9 55. a 17.0 9.1 49.1 68. 0 20.9 11.4 
South Atlantic_____________________ ~ -------- .3 3. 2 28.1 -------- .2 (2) -------- -------- --------East South CentraL________________ tr:1 

-------- .1 (2) 1.1 .2 4. 5 . 1 .6 -------- (2)
West South CentraL _______________ (2) . 1 Ul 

Pacific____________________________ 
-------- -------- -------- -------- -------- -------- -------- .8 ,..:;~lountain 

-------- -------- -------- -------- -------- -------- (2) -------- 5. 7 4.4 
-------- -------- -------- -------- -------- -------- -------- -------- 73.4 84. 0 ~ c 

United Statcs________________ 100.0 100.0 100.0 JOO.O 100.0 100.0 100. 0 100. 0 100.0 100.0 ~ 
tr:1 

I Exclude:; shipments totaling less than 10,000 cases from a State to a particular city. Also, nearby receipts, which bypass the I".! 
wholesale market channels, may not have been fully reported. 0 

2 Less than 0.05 percent. l%l 
tr:1 
G':l 
G':l 
Ul 

..... ...... .... 
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TABLE 40.-Eggs: Relation of averaqe price received by farmers, per 
dozen, selected States, to prices, per dozen, in specified terminal 
markets, 194-3-55 1 

Factor by Factor to be 
which the added to thc Average I Percentage 

State wholesale wholesale error of of explained 
price is price 4 estimate 5 variation 6 

multiplied 3 

Relation to Chicago price ~ 

Cents Cents Percent10wa _________________ 
0.808 -2.44 1. 43 90.0l11inois _______________ .861 -3.89 1. Oi 94. 8

l\Hnnesota ____________ .821 -2.13 1. 24 92.5
Wisconsin_____________ .948 -4.45 1. 23 94.4 

Relation to New York City price 7 

10wa _________________ .864 -6.00 1. 01 95. 0
New Jersey ___________ 1. 251 -6.0i 2.5i 86.1
New York____________ 1.289 -9.6i 3. 23 80.6 

Relation to Los Angeles price 8 

California ____ ---- --- --I 1. 01i I -5. 94 1 1.2i 1 96. 2 

I Annual avera~e prices based on: (1) price received by farmers on the 15th of 
the monthi and (2) wholesale quotations for the 15th of the month and the 3 
preceding business days, except that when the 15th or the month fell on a Saturday 
or a Sunday, the series of 4 daily prices was arranged to end on the Friday im­
mediately preceding the 15th. Daily prices used were averages of high and low 
quotations. 

2 Price quoted by the Federal Market News Service (47) for extras, Ko. 1 and 
2 (or, in the event that such a grade was not quoted, the nearest comparable 
grade). In recent years this has been taken as extras (60 percent or more A's) 
or the nearest comparable grade. Price for white, brown and mixed color eggs 
prior to 1950i brown and mixed 1950-55. 

I Simple regression coefficient with the average price received by farmers as 
the dependent Yaril1ble. 

4 Constant value (a) in the regression equation. 
5 Standard error of estimate. 
6 Coefficient of determination times 100. 
7 Price quoted by Urner-Barry Co. (63) for mid-western mixed colors, extras, 

No.1 large (or, in the event that such a grade was not quoled, the nearest com­
parable grade). In recent years this has been taken as extras (70 percent A's) 
or the nearest comparable grade. 

8 Price quoted by the Federal-State Market Kews Sen-ice (50) for large, grade 
A eggs, color not specified. In recent years this has been taken as minimum 40 
percent AA. 

• 


• 


• 




• • • 

------- ---------- --------

" 


1 ~ l\Jinimum p'~rcenlagc of eggs of ~pccific qUlLlities Maximum toleru.nce pcrmitted (lot lLycrnge) 
required 1 

~t:1 

Wholesah' gmde B QUlLl- C Qual- ~ 
designation it,y, it)', ~~ AA A Quality ]3 Qualit;y or C Quality or C QUlll- Dirties, Dirties 

Quality or bett.er better better it)', and and Checks LORS 
Dirties, Checks Checks ~ 

t:land 
Checks ;g 

S 
t'.lPercent Percent Percent Percent Percent 

~ r.U.S. Specials-Perccnt 20 Balance __ 	 None prrmitted None permit ted I .•) -------- -------- -------- 2 

I 
~ AA Quality 2 	 except for except for 


toleTlmccs. tolrr:Lnces. 
_____ do_________20 _______ ]3:lltmce ________U.S. ]·;xlms--1'crcent A -------., -------- 11. 7 -------- -------- 3 
Quality 2 20 _____________

U.t:. Slanrinrds-Percent .. Balance________ ------- .... 11. 7 -------- ~1 
13 QU:\lity ~ t'.l 

83.:L __________U.S. Tmdes-Percent C 	 11. 7 5-------- ---------- --------------- ... 	 -------- .... ------- --------
Quality ~ 	 ~ 

U.S. Dirties-Percent.____ 	 ---_ .. - ... " _........ __ .... -------- 11.7 5 l:!l 
-------- ---------- ----- ... ---------­------~---------U.S. Checks-l'ercent_____ ------ ..... ----- ... ---- -------~--------	 ------_ ... _... - -"" ....... -------- -------- 5 t>:1 

------~--------~ 	 C'l 

C'l 
See footnotes nt end cf table. 	 Ul 

I-' 
~\ 

~ 

t:l 
rl'AlH,]~ 41.-Sltell eggs: Summary oJ United fiNates wholesale llrades (£'fulwci!lht classes 



• • • 

I--' 
I--' 
.,p.. 

~ 

~ 
TADLl<J 4l.-SluU eggs: Summary oj United States wholesale grades and weight classes-Continued 1; 

Per SO dozen egb'8 Weights for individual eggs at rate per dozen ~ 
t>j 

Weight class Avornge not weight :Minimum net woight Weight variation tolerance for not ~ on 1\ lot 3 basi::) individual case 4 Minimum weight more than 10 percent, by count, 
basis of individual eggs .... 

l~ 

o ... 
At least-ExLm large ______________ 50% pounds_____ 50 pounds __________ 260uncos___________ 

~ 

c:lUnder 26 but not under 24 ounces. TJllrge___________________ 45 pounds ______ 44 pounds ____ -- ____ 230unces___________ Under 23 but not under 21 ounces. rnl\JediunL ________________ 31l),. pounds_____ 39 pounds __________ 20 ounces ___________ Under 20 but not under 18 ounces. SmaIL __________________ NOlle ______________ None ______________34. pounds ______ None. ~ 
1 Substitution of eggs possessing higher qualities for those possessing lower specified qualities is permitted. 

2 The actual tot!!.l percentage must be stated in the grade Il!~me. 

o 
'0:1 


I IJot means any quantity of 30 dozen or more eg~..'s. 

4 Case means standard 30 dozen egg case as used in commercial practice in the United States. ~ 

Souret>: (88, p. 9), !

t>j 

d 
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While higher prices are received for better quality and larger size 
eggs, the price relationships among different classifications of eggs 
chanO'e throughout the course of a. year due to seasonally varymg 
supplies of the different qualities and sizes of eggs. Seasonal varia­
tion in the production of high CJ.uality eggs arises because hot 
weather adversely affects the physlOloglcal makeup of the laying 
hens. In addition, hot 'weather contributes to a more rapid deteriora­
tion of egg quality while eggs are in marketing channels. The 
seasonal variation in egg size IS associated with the age of a layer; 
pullets first coming into production lay smaller eggs than they do 
after they luwe laid several months. Consequently, proportions 
of large SIze eggs are greatest in spring, while proportions of medium 
and smaller size eggs are greatest in hll. The varying seasonal 
relationship between medium and large sizp <'O'Q'S is shown in table 42, 
which lists the percentages that month .lipts of medium size 
eggs are to monthly receipts of large si2.t. r t registered grading 
stations in Canada for 1951-55. 

'rABLE 42.-E,qgs: Percentage that 7'eceipl8 oj grade A. medium, are to 

gra.de A. large. monthly, (md monthly and yearly (L1:erages. 1951-oij I 


I 	 I 1 , I
Period 1051 1952 }05:3 1954 ] 055 	 I.A \'crage 

11951-55 


-. 	 ._---­~---, 

i 	 i
! Percent 
I 

Percent Percent Percent Percellt Percelli 
32. 1 33.5 35.8 


February_____ .. " 22. 5 28. 1 25.1 24.4 22. 5 24.5

JllnUary - - - - -- -- - - - --I :39. 1 	 31. 7 :34. 4 


March_____ - -~ - , -- 17.9 22. 3 19.7 19.4 16.4 	 19. 1

ApriL _____ . 

h _. __ 17.0 20.2 18.0 17.5 16. 0 Ii. 7

:,[ay ___ .. - - _. -, 17.5 19.8 18.4 18.8 17.0 1S.3 

June__ . _ 

- . -- -- 18. 1 20. 8 19.5 22.3 20. 7 20. 3

July_______ . 22. 4 27. 7 25. 4 :32. 2 30. :3 27. 6 

August- ---'I 36.6 40.7 41. 8 52. 0 ·la.5
- .- -	 {" 41
Septem bel' 64.6 6S.3 71. 2 71. 3 66.7 68. 4 

October____ .. - - - 9S. 9 90.5 90.2 7G. 7 82.0 8S. :3 


-
Xovembcr ___ S1. 9 74. 0 76.4 64.1 68. 5 73.0 

DecembcL __ ,j 57.9 49. 9 56.7 46.3 48.3 I 51. S 


:-·---1 

! I 

year. _________ , 35.1 I 36.7 36.0 36. :3 35.4\ 35.9 ,. 	 i 


1 ;\[onthly receipts at Canacli:tn rcgi~tcred ~rading :<t:ttion:i, from: P0l11try 
Products Market Review (5). 

If consumers were indifferent to the quality and size of the eggs 
they purchase, prices for the different grades and sizes would tend 
to be equal. Consumers, however, are not indifferent to the quality 
and size of eggs. The consumer preference studies discussed on 
page 60 indicate that consumers prefer high quality eggs and are 
willing to pay a price ditrerential for quality. Storers also prefer 
high quality eggs because they keep a fresh condition longer than 
lower quality eggs. The demand for grade A eggs, therefore, d~f­
fers from the demand for grade B and other grade eggs. In 
relation to size, the consumer purchase data from the 1955 expendi­
ture survey (page 50) show that for almost all income gl'OllPS, more 
large and extra~Jarge size eggs were pm'chased than medium, small, 
ancI peewee size eggs. 'Yhile a comparison of purchases by size 
reflects the ratio of' available supplies of large size eggs to eggs 
of other size, consumers naturally prefer a Jarge size egg to a 
smaller size egg if both are offered a.t the same price. 
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Unfortunately, quantity data by grade and size desiO'nations are 
not available to obtain empirical measurements of the elasticities of • 
substitution among the various grades and sizes of eggs. In the 
absence of the needed data to derive empirical measurements, the 
following section formulates and discusses a model for obtaining 
substitute relationships amonO' O'rades and sizes. 

Figure 13 presents a simpliliea: diagram of the demand and price 
structure for eggs, by grade and size. ",Ye assume that the price and 
<J.uantity of eggs are sImultaneously determined within the specified 
tIme period of a year, and that consumer income is the major factor 
that mfluences the level of egg prices, given the quantity of e~gs 
to be consumed. Basically, tlus assumption results in a simpliiled 
version of equation (8) in the ll-equation model of the egg economy. 

SIMPLIFIED DEMAND AND PRICE STRUCTURE FOR EGGS, 

BY GRADE AND SIZE 


• 


U.s, OEP.l.RTIoiEtn OF AGFHCULTU;;IE 

FlGung l3.-This diagram shows the major factol·s that affect the prices of 
different grades and sizes of eggs. 

The total quantity consumed is assumed to be sold on a grade 
and size basis, but the aggregate can be thought of as a total without 
grade and size designatlOns. In the diagram the t·otal quantity

lconsumed is divided among "grade A, large," 'grade A, medium," 
and the category "other grades and sizes.:' The simultaneous rela­
tionship between price and consumption is shown as channeled 
through a sector which relates price and quantity by grade and size. 
'Within this sector, it is assumed that the proportions of the total • 
quantity consumed by grade and size are fixed. ",yith the given 
proportions or grades and sizes, price relationships adjust to equate 
the demand for the various grade and size classi fications with the 
quantity available for consumption. The prices trcei,'ec1 form a 
weighted a\"erage price for eggs, and this price, in turn, influences 
the total quantity of eggs consumed. 
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This simplified model tlSSumes that the quantity of eggs consumed 
equals the quantity produced. The assumption also is made that, 
although the total quantity of eggs consumed is simultaneously de­
termined with price, the proportions of the total quantity consumed 
by grade and size are fixed. This is It simplifying assumption be­
cause, as stated ill earlier sections, changes in price, through their 
influence on the number of replacement chicks and the number of 
layers sold and consumed on farms where produced, affect the size 
and quality of eggs marketed. For example, ina year of large 
replacements, a greater proportion of the eggs marketed would be 
pullet eggs than in a year "..hen the number of replacement chicks 
started was small. Consequently, there is a simultaneous relation­
ship within the span of a calendar year between price and the 
proportion of eggs marketed as grade A, large, grade A, medium, 
and so forth. 

The simultaneous relationship, however, is not as strong for the 
individual grades and sizes as for the rehtionship between average 
egg price and total egg consumption because it is the weighted 
average price for the vaTious grades and sizes marketed that in­
fluences the total quantity of eggs marketed. This is indicated 
schematically by the direction of the arrows showing the paths of 
influence.35 

Fnder these assumptions, the prices for grade A, large, grade A, 
!nec1ium, and a]] oth~r l'ggs can be c1etl'rmined by solving the rollow­
mg system of equatIOns: 

Qal=al +bI2Pal+l}13Pam+bJ4Po+CIII+111 (31) 

Qam=~+b22Pal+b23Pam+b24P0+C211+U2 (32) 

Qo =a3+ b32Pal+b33Pam+ b34P o+C311+U3 (33) 

Qa=Qal+Qam+Qo (34) 

Qa=a5+b,2Pa+CSIZ+US (35) 

Paz/Pa=a6+b62Qaz/Qa+C6J+U8 (36) 

Pam/Pa=a7+b72Qam/Qa+C7I1+'1h (37) 

Po/Pa=as+bS2Qo/Qa+CS,1+us (38) 

where the endogenous variables arc: 
Qal=Quantity of eggs, grade A, large. 
Qam=Qu!Lntity of eggs, grade A, medium. 
Qo=Qu!Lntity of l'ggs, all other. 
Oa=Qu!Lntity of eggs, grade A, large; grade A, medium; and 

aU other. 
Pa1=Price of l'ggs, grade A, large. 
Pam = Price of eggs, grade A, medium. 
Po=Pricc of l'ggs, illl othl'I'. 
Pa=Price of eggs, weighted o,nruge, grade A, largej grade A, 

medium; and all other.36 

:15 To allow for this aspect of Simultaneity, it would be necessary to Intro­
duce in the ll-equation model of the egg economy separate price and supply 
equations for each grade anrl size designation. 

3~ The model assumps that: 

1 


Fa= (Pa1·Qal+Pa.. · Qa.. +Po' Qo)· Q. 

http:other.36
http:influence.35


- - ----
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and the predetermined variables are: 
[=Consumer disposable income. 
Z=Predetermined factors that affect the supply of eggs. 

In this notation, the a's represent the constant term in each equa­
tion, the b's and c's represent structural coefficients that apply to 
the endogenous and predetermined variables, res.{lectively, and the 
u's represent random error terms. Equation (34:) IS an identity and, 
therefore, is not fitted. As there are eight endogenous variables and 
ei crht equations, this is a complete system. 

1Jl1cking the quantity data to obtain price generating equations 
and elastlcities of substitution by grades and sizes, we are limited to 
measuring the average relationships between the prices of designated 
grade and size categories of eggs. Tables 43 and 44 show the average 
relationship at ChIcago, by months, between the price of grade A, 
large, eggs and grade A, medi urn, eggs, and the price of crrude A, 
large, eggs and standard eggs. The large values in the fall months 
for the constant values in the regression equations reflect the fact 
that large size, high quality eggs are a smaller proportion of total 
egg supplies in those months than at any other time of the year. 

rrATILE 43.-Eggs: Relation oj al'emge price, per dozen, of grade A, 
large, to grade A, rmedi~lm, monthly, 1r7wlesale marl.:et, Chicf/go, 
19 Vi-55 I 

I - -
I, Factor by I Vaelor to 

\\"hich the he added Average I Percen tagr 
Month I medium to the error of !of explained 

I price is medium ('stim/tte 4 variation 5 

multiplied 2 price a 
: 

-. I 
Cents Cents Percent 

O. 922 6. 55 1. 78 90. 4 .rl~nUary ------JlI'ebnw.ry - - - __________ j .825 9. 26 1. 25 94.4l[areh________________1 · !l24 5. 20 .91 96.9ApriL ________________ 1. 025 1. SI 1. 1~ 97.0
.\lay- - - ______________ , · !l8,1 a. 45 1. 04 97.8 
.Jun~ __ . _____ -- -- _____1 1. 037 2.33 .97 !JS.4JUly __________________ ; .960 6.13 1. 58 95. 2 
AugusL ______________! · !l54 7.71 2.08 93. 0 
September- ___________ , .820 17. 35 1. 96 !J4. 7
Qctober______________ : .902 18.26 2,65 fl2. 0 
)i ov.em ber ____________ , 1. 024 10.87 ~. 45 85. I
December_____________ .09S 4. 93 2. 84 !l4. 6 

, i 

I Prices are for the 15th of the month and the 3 preceding business days, except 
that when the 15th of the month fell on n. SiLturday or tL Sunday, the series of 
four daily prices was arranged to end on the Friday immedintely preceding the 
15th. Daily prices used were Il.\'emges of high :Llld low quotations reported by 
the Federal i\[n.rket ::-lows Hervice (47). Grade A, large, and gr:vle A, medium, 
quotations are for extras, No.1 and 2 (or, in the event that such n. grade was not 
quoted, the nearest comparable grade). In recent years this has been taken as 
extras (60 percent or more A's) or the nearest comparable grade. 

3 Simple regression coefficient with the average price of grade A, large, eggs 

• 


• 


• 

as the dependent variable. 

3 Constant value (IL) in the regression equation. 
, Standard error of estimate. 
~ Coeffieient of determination times 100. 

http:lI'ebnw.ry
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TABLE «.-Eggs: Relation oj average price, per dozen, of grade A, 
large, to standards, monthly, 1l1holesale market, Chicago, 1946-55 1 

Factor by Factor to 
which the be added Average Percentage

Month standard to the crror of of explained 
price is standard estimate 4 variation 5 

mUltiplied 2 price 3 

Cents Cents PercentJanuary ______________ O. 9iO 4. 15 l.ii 91. I 
February __ .. .95i .19 99.9- -- .. --- 4.14 
March____ .... _.- - _... -- 1. 032 1. 3i .49 98.9 
AEriL --. _. . -- - 1. OiO .33 .60 99.2~----lv ay _____ 

- - ~ -- .... - .992 3.09 .36 9i.4
.Tune______ .. 

~ .- ... .. --- 1. 03i 3.4,1 .85 98.8.Tuly______ . __ ... 
-." -- 1. 004 6.60 2. i2 87. 3 

August. ______ . 
- .. _-- 1. 010 4. 81 1. 8L 94. 7 

September _.. .. ,.. --- .890 16.16 2. 03 94. 3 
October ____ .. _0-_--- .911 16.98 3.61 85.2 
November _. .. . -- 1. 125 4. 47 3. 35 85.9 
December____ 1. 026 2.66- -. -.-- 3.35 93.7 

• 
1 Prices are for the 15th of the month und the 3 preceding business days, except 

that wh'i!n tne 15th of the month fell on a Saturday or a Sunday, the series of 
four daily prices was arranged to end on the Friday immediately preceding the 
15th. Daily prices used were averages of high and low quotations reported by 
the Federal Market News Service (47). Grade A, large, quotations are for 
extras, No.1 and 2 (or in the event that such a grade was not quoted, the nearest 
comparable grade). In recent years this has been taken as extras (60 percent 
or more A's) or the nearest comparable grade. 

2 Simple regression coefficient with the average price of grade A, large, eggs 
as the dependent variable. 


J Constant value (a) in the regression equation. 

4 Standard el'ror of estimate. 

5 Coefficient of determination times 100. 


Futures Market for EllS 

• 

In equation (17) of the model of the egg economy on page 65, the 
variable F introduced the futures market as a factor that mfluences 
the net into-stora~.e movement of shell, frozen, and dried eggs during 
January-June. "torage movement arises, it was shown, because 
of the seasonal nature of egg production. In the spring months of 
peak production, eggs are put into storage or broken into liquid 
eggs for drying and freezing. The shell eggs put into storage in 
the spring are withdrawn in the fall and winter when supplies of 
fresh shell eggs are less than the quantity demanded at the pre­
vailing price. The withdrawal of frozen and dried egg extends 
over a longer period because of their relatively easy storage for 
extended periods. Table 45 shows the net into-storage movement 
from .January-June of shell, frozen, and dried eggs (shell equiva­
lent) and the percentage that storage stocks are of farm egg 
production in the same period. The declining ratio reflects the trend 
in the seasonality of production. Until the 1940's, the into-storage 
movement tended to be from March-July. 1Vith the changing 
production pattern, the into-storage season now lasts from !lbout 
February-June. 
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TABLE 45.-Net into-storage movement of shell, frozen, and dried eggs 
(shell eqlLi'l'alent) , production, and th.e percentage of eggs stored, • 
Janual'Y through June, 1927-58 1 

Net into­ Storage as 
Year storage Farm a percentage 

moven:ent2 production of produc­
tion 

1, 000 cases 1,000 cases Percent1927_____________________________ _ 
10, 7V:3 69, 839 15.51928 _____________________________ _ 
9,9i4 68,652 14.51929________________ • ____________ _ 
7, 889 66,951 11.8 

1930_______________ .. _______ .______ _
1931___________________________ . __ 11, Hi 70, 274 16.7 

8,444 68,042 12.41932 _____________________________ _ 
1933_____________________________ _ 5, 44i 65,117 8. -1 

10,5ll 64, 508 16.31934______________________ . _____ _ 9,711 62, 505 15.51935_______ • __ . ________ --. _____ . __ 8,111 58, 228 13.9 
7,234 60, 506 12.0

1936___ . ________________ . ________ _ 
1937 ______________ . __ .. _..... ____ _ 10,910 65, 433 16.7 

6,206 64, 430 !). 6
1938__________ . _________ . __ . __ 
1939__________ . ____ .. __ . ____ .. ___ _ 8,770 66,812 13.1 

1940___________ .. _______ ._ .... ___ _ 8, 131 67, 522 12.01941______ . __ .. _____________ .. __ 8,204 69,670 11.81942___ . ___________________ . _____ _ 
12, it5 81,611 15.61943__________________ _________ _ (3) 9:3,2911944______________________ . ______ _ 
(3) 100,11581945_____________________________ _ •1946_____________________________ _ 7, 173 95,361 7. 5 
14, n92 95, 581 15.71947 _____________________________ _ 

5, 855 92,0\)5 6.41948_____________________________ _ 
9, 653 88,839 10.91949__________________________ _ 
4, 446 88, 798 5. 0 

1950 ______________________ _ 
7,416 93, 639 7. !)1951____________________________ _

1952_____________________________ _ 6, 124 90, 7!)1 6.7 
6, OIl 90,1142 6.61953_____________________________ _ 
4,002 88,03] 4.51954_______________________ . _____ _ 


1955____________________________ _ 5,460 88, :372 6.2 

1956_____________________________ _ 
 5,4:30 89,006 6.1 

4,035 89,517 4.51957 ______________________ . ______ _ 
3, 906 90, 131 4. :31958_____________________________ _ 
2, 180 87, 606 2.5 

I Reported storage holdings of dried eggs cOllllllenced Xov. 1, 1943. 

2 Excludes Government holdings. 

a Government holdin.!!s not separately available. 


Because there are costs of warehousing, spoilage, and interest 
charges of carrying the stock attendant with storing eggs, the futures 
price for eggs tends to be above the spot price from J annary 
through about June. This span parallels the into-storage period. 
Keynes (fd6, p. 144) points out that "the existence of surplus stocks 
must cause the forward price to rise above the spot price, i.e. to 
establish, in the language of the market, a 'contango,' and this 
contango must be equal to the cost of the warehouse, depreciation, 
and interest charges of carrying the stocks." In the latter half 
of the year, spot prices tend to be above the futures price because 
refrigerator eggs, which are discounted from fresh eggs, can be 
delivered on the futures contracts in this period (fig. 14). A re­
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EGGS: FUTURES AND WHOLESALE PRICES, 

MONTHLY,lYERAGE 1950·58* 


CENTS PER DOZEN ----,...-----,------r-----,---, 

55~----~~----~------~------_+------_+--_1 

NOV. JAN . MAR. MAY JULY SEPT. 
• YCAR .EGINNING HOVEMIU~ 


Ii. MONTHLY AVERAGE OF DAILY CLOllHC FOIt OCTD8ER FUTURES COHUACT. 

o IiIOHTHLY A.VERAGE. CHIC"~I ElU4t(60 rUe!"T ...), LARGE, 'ROWH AHII MIXED. 

U.S. DEPARTMENT OF AGRICULTURE NEG. 6105.59(2) AGRICULTURAL ,,"'RItETING 'ERYICE 

!<'JGl;nt: H.-BE'e:tuse or earrying charges, prices of October futures tend to be 
aboye the spot price until the ellu of the into-storage mo\·ement. Future 
prices :ue below !'iDot prices in the out-of-storage months because of price 
discounts on refrigerated eggs, which can be deliyered on the contract. 

frigerator egg is defined as an egg that has been in storage for 
2l) days or longer. 

""\Vhileeggs will keep in storage for nearly a year, they maintain 
good conchtlOn for only 6 or 7 months. Eggs decrease in weight at 
an almost regular rate while in storage, averaging a net loss of about 
1 potmd per case for a period of 9 months. The storer of eggs, 
therefore, does not have th3 same commodity to sell after storage that 
he originally purchased. Because reirignrator eggs are deli\'erable 
on a futures contract, the price of refrigerator eggs and the price 
of the currently deliverable futures contract should be approximately 
the same. Traders who are short on futures would profit by making 
deli\'ery \\"hen refrigerator eggs are cheaper than the current fu­
rta·es price while traders who are long on futures would profit by 
taking delivery when refrigerator eggs are higher priced than the 
currerlt fntures price, with due allowance for' delivery costs. 

Heelsins 
The storage operation involves a risk because there is no guarantee 

that the stored eggs can be sold at. prices sufficient to cover the 
original cost and carrying charges on the purchased eggs. Risk on 
stol:age, ho,,-e,-er, can be minimized or eliminated by hedging trans­
actions in the futures marketP 

:17 Trading in e!!~ futures was hE:'gtlll in 1!)1!) on the Chicago Mercantile 
Exchan~e. In J!)24 the Xew Yor·k MerruntlleExrhange inaugurated trading 
in egg futures, but the volume of trading on this exchange has ne.er reached 
large proportions. These markets were estahlished to furnish (a) hedging 
facilities to dealers. (b) a broad. liquid market, and (e) continuous price 
quotations (57, p. 4). 
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The hedging transaction consists in either buying or selling in the 
spot market, and offsetting the spot transaction with either a sale • 
or a purchase of a futures contract. "Ve have therefore: 

(39) 
where: 

Fo and FI = futures contract price in respective time periods 
Po and PI =spot price in respective time periods 
O=costs of warehousing, spoilage, fi,lld interest charges of carry­

ing the stock 

b=gain or loss 


For a short hedger (one who has madc a spot purchase and sold n 
futures contract) to make a gain, b>O; for a long hedger (one who has 
made a spot sale and purchascd a futures contract) to make a gain, 
b<O; if b=O, the hedge is perfect. Obviously, for unhedged stocks: 

PI-(Po+O)=b (40) 

and, if b>O, holding un hedged stocks is profitable. 

Chanses in the Basis 

The symbolistic formulation of the hedging transaction brings out 
the major aspect of hedging, the importance of parallel movements 
in the futures and cash markets. Under the restraint of parallel • 
movements in both markets, a gain in a futures transaction IS offset 
by a loss in a cash transaction, and vice versa. Changes in the rela­
tionship between cash and futures prices, therefore, are the major 
concern of hedgers, rather than the actual price changes. Table 4G 
shows for the period 1046-58 the difference, in cents per dozen, 
between the monthly average wholesale price for eggs at Chicago and 
the monthly average price for the nearest futures contract. The 
difference between these price quotations is usually referred to as 
the "basis." In the months of into-storage movement the average 
monthly basis should approximate the cost of storing eggs untn the 
time of storage withdrawal. In the fall of 1956, the approximate 
cost of storing eggs was: 14 cents per case. per month, for storaO'e; 
12 cents per case for handling charges; $1.20-$1.30 per case {on 
35 cent eggs) for interest and msurance; or about 4 to 5 cents per 
dozen for eggs stored 6 to 7 months. The "basis" in each of the 
months of into-storage movement averages to the approximate stor­
age ~osts, with variations around the average as a percentage of the 
average greatest in January and July when the direction of storage 
movement changes. The a,yem§.!cs in table '16 tend to mask the 
daily fluctuations that occur in the futures marln't because they arC' 
derived as the monthly average of the daily closing prices. 'Vithin 
any particular day, variation in thr price of an egg futures contract 
is administratively limited by the exchange on "hich the trade is 
taking place. In recent years, the limitat'ion has be.en 2 cents per 
dozen above or below the previolls day:s settlement pl'lce.38 

38 Till' settlem('nt priC'(' is th!' last sale price oC thf> flay unless there is a 
low('r ofTer' or n high('r bid nt the ('lose, 

http:pl'lce.38
http:1.20-$1.30
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TABLE 46.-E[J[Js, dijJerence per dozen: Monthly average price, nearest future, and Chicago average wholesale price, I19#-58 
~t:I 

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 

Cents Cents Cents Cents Cents Cenls Cents Cents Cents Cents Cents Cents ,~1944 _____________ 
3.55 5.08 4.43 4. 03 5. 54 4. 22 1. 04 -2.26 -10.39 -13.62 (1) (1)1945 _____________ 

-5.83 -.84 4.33 5.9'1 7.36 5.97 3.35 -4.71 -6.82 -6.62 -15.46 -13.751946 _____________ ~ -2.44 4. 80 4.14 6. 74 5. 14 7.05 1. 03 -3.59 -9.01 -15.29 -19.83 -14.121947 _____________ t:I-2.09 .80 -.02 1.40 3. 78 3.25 1. 08 -.56 -5.21 -11. 96 -13.64 -11.391948 _____________ 
2. 48 2.36 2.92 5. 30 6. 87 6.63 4.17 -1.96 -9.61 -16.93 -13.90 -11.471949 _____________ 
.83 3.41 2. 35 .34 1. 85 1.67 -1. 11 -2.79 -7.55 -10.72 -9.41 -2.32 ~ 

1950 _____________ t;l
6. 05 5. 30 3. 71 5.03 6.59 4. 05 .14 -3.92 -la.55 -18.05 -17.84 -18.141951_____________ 
1.93 3.59 2.36 4. 28 5. 02 1. 45 .27 -5.19 -9.95 -15.26 -15.67 -5.411952 _____________ 
5.86 7.05 5. 82 4. 97 7.30 4.21 -3.56 -6.66 -9.44 -18.58 -12.00 -9.751953 _____________ 
1. 33 4. 52 3.26 4. 16 4. 39 2. 34 -.52 -5.60 -8.45 -10.06 -10.94 -6.56 ~ 1954 _____________ ("':-1. 39 1. 86 5.17 4. 91 6.09 5.43 -1.52 -5.38 -13.25 -12.27 -9.97 -5.541955 _____________ 
6.48 a. 44 4.55 6.59 7.23 5. 04 1.59 -6.96 -9.70 -13.53 -15.04 -9.041956 _____________ 
.18 4. 41 3. 81 4. 27 5.08 3.0'1 -1. 58 -4. 81 -9.52 -9.48 -9.:n -3.76 ~ 

1957 _____________ t;l
7.95 6. 49 6.62 4.89 4. 90 2.97 -2.73 -6.65 -10.41 -13.87 -9.40 -5.761958 _____________ 
4. 53 2.65 -.90 4. 24 3. 69 3. 15 .22 -4.74 -7.47 -6.48 -5.66 -4.11 ~ 

1 Insufficient data Chicago average wholesale price. t;l 
o o 
CIl 

i-' 
~ 
~ 
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Relationship of Storage Movement to the Basis 
Storers of eO'gs can be assumed to have some normal level of stocks 


in mind in reiation to their previous experience with requirements 

for eggs in the fall. Departures from thIS level would be influenced 

by the "basis." If the "basis" was less than the cost of storing eggs 

and carrying them to fall, storers would put fewer eggs into storage 

than they would otherwise store; if the basis was greater than the 

cost of storage, more eggs would be put into storage. Figure 15 

shows for the years 1927-58 39 the net into-storage movement, ex-


EGGS: NET INTO·STORAGE MOYEMENT OF COMMERCIAL 

STOCKS, JANUARY THROUGH JUNE, 1927·58* 
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FIGURE 15.-We would expect a larger "basis" for years in which net into-storage 

movement is above the trend line than for years below the trend line. 

39 Years 1943 and 1944 are excluded because records of commercial and Gov­
ernment stocks cannot be separated. 
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eluding Government stocks, for J anuary-June. The trend line, 
which indicates an approximation to normal, was drawn with the 
observations for the war years 19-12-46 excluded. 'Ve would expect 
a larger "basis" for the years above the trend line than for the years 
below the trend line. 

In Hgure 16, year-to-year changes in the relationship of the 
average net into-storage movement of shell, frozen, and dried egO' 
(shell equivalent basis) for February-June and the average "basis?' 
for those months are plotted. Only the postwar years 1D-1:7-58 are 
shown because a prewar comparison is complicated by changes in the 
speciHcations for wholesale quotations, contract terms, storage costs, 
and so forth. A distinct relationship is apparent between changes 
in the net into-storage movement and changes in the basis, with a 
basis greater than the preyious year associated with a net into­
storage movement larger than that in the previous year. Both 1D52 
and 1D57 appear to be exceptions. The scatter of the data, h0',-cl"cr, 
indicate that "'hen there is 110 change. in the :'basis" from the pre\-i­
011S year, a small rcduction in the l1et into-storage moycment from 
the previous :ycar occurs. This would be expected from the down­
ward trend of net into-storage movement. indicated in Haure 15. 

In relation to the downward trend in into-storage mo\-cment, 
only the obsermi'ions for 1D51 and 1957 depart from the premise 
that deyiatiolls from the trend of into-storage mO\-emellt are related 
to the size of the "basis." From the actual observed ';basis.:: ,,-e 
would hn,ye expected an into-storage movement below trend in'lD51 
and above trend in 1057. It is not readily apparent "whether these 
deviations ,yere the result of ral1Clom influences, error in estimating 
the trend in into-storage movement, or the result of speciHc, but 
nonidentiHable factors in the egg market. However, the egg market 
in 1951 (spring) was characterized by uncertainty over ceiling price 
reaulations of the Office of Price Stabilization and the future course 
ancl duration of the Korean ,"Var. factors which could ha\-e con­
tributed to the above-trend storage'in 1D51 eyen though the "basis" 
was small. For 1957, no explanation is apparent, but large purchases 
of dried egg for the School Lunch Program were made in the first 
half of the year which may have influenced the actions of storers, 
breakers, and traders engaged in hedging and speculative operations. 

Explanation .)) how changes in the "basis" occur, 11O"-e,,er, is com­
plicated and incomplete. It is assumed that in an equilibrium posi­
tion the "basis" is equal to the cost of storage and, at this spread 
between the futures price and the spot price for eggs, changes in 
into-storage movement are roughly govemed by trend requirements. 
In tum, departures from trend requirements are influenced by 
changes in the "basis." Because the supply of eggs in the into­
storage period is greater than cnrrent rNjuirell1enfs for immediate 
consumption, the price which storers of eggs are willing to pay 
determines the spot price. In the into-stomge period fhe equilibrium 
spot price for eggs equals the price of the nearest futures contract, 
less storage costs. Therefore, the spot price: for eggs during j he 
months of into-storage movement can be conSIdered as a discounted 
futures price. 

The futures price for a commodity represents the consenSllS of 
opinion of buyers and sellers in the futures market as to. what the 
price of a speciHed commodity will be at some distant date. For 

512!)!)3-{j!J--O 
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eggs during the into-storage period, the price of the September, 
October, and subsequent futures contracts is to a large extent deter­
mined by the expected price for refrigerator eggs in the months of 
contract settlements because refri~erator eggs are deliverable on the • 
contracts. As the sentiment of lledgers and speculators as to the 
correctness of the expected price for refri§,erator eggs chan~s, the 
current futures price shifts, altering the 'basis" temporarily until 
storage activity restores the spread between spot and futures prices 

EGGS: RELATIONSHIP BETWEEN STORAGE MOVEMENT 

AND "BASIS", FEB.-JUNE AVERAGES, 1947-58* 


....--,.__. 
~-----,~-- -~ 

i 

1,000;­ ~ 

..: 

ag 
• ~.t!
t9 500~
... .'511

8 
i!: 

.'54 

•~ 
!S 
Si! .'SS0it .'57 

I 
~ ·'52 

.'51 
.'56 

I 
.'5) 

.'58 

I 
...:Ie 

-500 f ­

'- -4i 

I .'49 -j-1,000 !I 

~ 
...Ii 

~ 

, 
.c 


-1,500 r I 


l 
I ,i 

->el947 

I-2.00J i 
-.4 -2 0 2 .4 

~.··'lSlS," CHAliGI flO/II PREVIOUS YW «( PII DOL)
*COMMERCIAL STOCU ONL,. •

U.S. DE~ART"'E"'T OF AGRICULTURE ~EG. elOl·S?(1) ,.GRtCUlTURAt "'A,U.E'ttHC SERVICE 

FIGUIIE IG.-Year-to-year changes in the net into-storage mo,ement in Febru­
ary-June are related to year-to-year changes in the a,erage "basis" for those 
months; a "basis" greater than the pre,ious year being associated with net 
into-storage movement larger than that in the previous year. 
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to the cost of storage. The factors upon which traders in the egg 
futures market form their expectations of distant prices involves 
all those which are expected to affect supply and demand at the 
time when a contract becomes deliverable. The more important 
factors are probably the expected size of egg production, the quan­
tity of eggs in storage, the rate of withdrawal from storage, and 
the overall level of activity of the economy in the fall and winter 
months. For each of these factors, th~ trader in spring can have 
only an ;;ex ante" measure. Consequently, a model of ho,," traders 
form their expectations would be nec('ssary. 

The major factor that traders prob,tbly consider as influencing the 
price of refrigerator eggs is the quantity of e~gs to be produced in 
the fall. Hence, some relationship should be obsel'\able among 
futures prices of fall contracts in the spring and variables that 
relate to egg production in the fall. The most important information 
relatin~ to fall egg production that develops during the sprillg is 
the indicated size of the replacement hatch and the number of 
layers culled. However, data on replacements and culling are not 
available per se but must be deduced by traders from monments 
in a number of related poultry statistics. If the estimates of re­
placement pul1ets raised and layers sold and consumed on farms 
where produced, derived on pa£[es 29 and 33. are used as estimates 
of traders expectations, no measurable relaHonship with futures 
prices in the spring is observable for the post-World War II years . 
However, the lack of relationship may be due to the inappropriate­
ness of using the estimated replacement pullets raised and layers 
sold series, which are "ex post" measurements (that is, they men.sure 
facts which have occurred), as measures of "ex ante" factors. Only 
in cases where the "ex ante" and "ex post" measurements correspond 
do the estimated series indicate the expectations upon which traders 
act in the futures market in spring. 

In the model of the egg economy, however, the effect of the price 
of futures enters only indirectly throll~h the net into-stor·age variable, 
S, which appears in equations (16) and (17). Consequently, changes 
in the net into-storage movement must be explained in the model. 
It was shown above that changes in the net into-storage movement 
are related to changes in the "basis;" and that changes in the "basis" 
reflect the interaction of movement in the spot and futures market. 
To explain movement in the futures market entails the construction 
of an expectation model. Because such a model is difficult to con­
struct 'nth available data, an alternative approach to explaining 
net into-storage moyement was adopted in the model for eggs. 

Relationship of Storase Movement to Previous Speculative Activity 
In order for springtime storers of eggs to protect their purchases 

in the cash market by a hedging transaction, a body of people must 
be willing to take a long position in the f1ltures mark('t. 'V·ithout 
a sufficiently large group of speculators to provide a liquid market 
on which eg;gs can be hedged, storers of eggs are exposed to large 
risks from' price .fluctuations. As the "basis" c.hanges, affording 
storers the lIlccntlve to put more or less eggs lI1to storage than 
normal, the amount of hedges to be placed to cOYer the cash market 
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trhnsactions changes concurrently. Consequently, the number of 
speculative long commitments needed to support the hedo-es also 
changes. Therefore, we would expect a positive relationship between 
net mto-storage movement and the number of speculati\Te long 
commitments. Figure H sho,\"s the existence. of a rough association 
between changes 1Il the J anuary-June net lllto-storage movement 
and changes in the number of speclllatin~ long commitments. The 
data on commitments separate small traders (any trader whose 
position in one futures contract is less than 25 carlots of eggs) only 
by their positions as long or short and do 110t show whether the 
commitment is speculative (including spreading or straddling) or 
hedging. In the into-storage period, however, it seems reasonable 
to assume that the greater number of small traders who are long on 
futures hold fL speculatiye position (table 47). 

The incentives that prompt traders to hold a speculati\'e position 
are probably inJlumerable. but as important factors tlUlt aJIect the 
behavior of traders we might cite their pl'eyiomi experience in the 
egg futures market, as well as institutional faelors slIch as interest 
rates, the tax structure on capital gains, mal'gin rp(plirements, 
movements and activity in other commodity markets, and the general 
economic condition of the economy. In reference to preyious ex­
periC'l1ce in the egg futures market, we hypothesize that if tlw 
specubti \"C' operation in a particular year is profitable, traders , .. ill 

EGGS: RElATIONSHIP OF STORAGE MOVEMENT AND 

LONG COMMITMENTS, SPECULATIVE POSITION, 
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FraGilE 17.-A rough assoC"iation exists hetween changes in the January·June 
net into-storage mO\'ement and changes in the number of speculath'e long 
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• 


• 

commitments. As the "basis" changes, Ilffordin~ storers the incenti\"e to put 
more or less eggs into storage than normal, the amount of hedges to be 
placed to cover the cash market transactions eilanges concurrently. Con­
sequently, the number of !"peculatiYe long commitments neede(l to support
the hedges also changes. 
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• 
TABLE 47.-E.qgs: Net into-storage mopement and long commitments, 

a1'erage monthly n1l'1nb('1' oj julu.res contracts o1tlstmuling, by type of 
trader, January-June, 19_~6-58 1 

Futures eontruct~ outstanding, long 
comnntments 

Ket into-
Year storage Illo\"e­

ment 2 Large trud- Small 
ers, specula- traders 3 Total 

th'e 

1,000 cases Carlols Carlol.~ Carlo/s1946 __ . ___ . __________ 14, !)92 1,558 -1,399 5, 957 
194'- _ .. - ~ - . ---.... " ~ .. 5, 855 446 I,8Ui 2,261 
1948_. ---

~ 

-- - - - .. - 9, 653 347 1,675 2,022 
1949 __ 4,446 437 1,020 1,457

+ - • - -­

195O. . - - .. -- 7,416 581 1, 699 2,280
1951. _ . __ 

~ 

- -- 6,124 686 1, 520 2, 206
+ - - + - ­

1952_ --- -. - 6,011 :361 1,880 2,241 
1953_. -....... 4,002 798 2,004 2,802

1954.. _____ . __ 

- ~ 

~ -~ -- 5, 460 8U 2, 305 3,129 
1955_ 5, 430 1,686 3,995 5, 681 
1956. ______ 4,035 1,427 a,4!)1 4,91S 
1957. _. .- --., . --I 3,006 434 5, 639 6,078 
1958_ .. __ ___ _ ... _l 2, 180 1,955 3, 76S 5, 723 

, 

1 Jb'erage of the number of contracts outstanding on t.he 15th and 30th of Cltch 
month on the Chicago and Xew York Mercantile Exchange. 

2 Shell, frozen, and dried eggs; shell equivalent. l::xcludes Government 
holdings. 

2 Includes hedging liS well as speculative positions. 

Deri\·ed from (56). 

• 
~ 

show a greater willingness to enter the market the following spring, 
while unfavorable expedences lead to a Jesser willingness, This 
hypothesis is not confirmed by data for the post-,Yorld ,Var II years 
(fig. 18); however, the apparent lack of relationship could be the 
resnlt of failure to include the other Yariabks, in addition to predous 
speculative outcomes in the futures market, that influence the num­
ber of speculative long positions taken. .:\.ssmning this premise, 
we can, by substitution, form a relationship between the net into­
storage movement and the preyious year's proflt or Joss on a 
speculative long contract (figure 1\)). This relationship, \,'ith the 
addition of a shift yal'iable to allow fOL' the lessening spasOJuLlity 
of production, comprises equation (17) of the model of the C'gg 
economy. The direct substitution of the variable Ii' into equation 
(17) ignores some statistical considerntions in fitting (see Apppndix, 

• 
p. 150), but they appear to be j usti fied becn llse of the lack of data 
and in order to simplify the computations inyoh'ed, The results 
obtained by statistically fitting equation (17) of the egg model gave 
coefficients consistent with economic expectations. Based on those 
coefficients which differed significantly from zero at. the 5-percent 
level of probability, a 1-cent chan{!e from year-to-year in the {!ain or 
loss from a speCUlative long position on the pre-dOllS year's futures 

5120{)3-50--10 
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contract would be associated with about a1.2 egg, per person, change 
in the same direction in the net into-storage movement of shell, 
frozen, and dried egg, after allowmg for the shift in seasonality of • 
production. Associated with this change would be a standard error 
of about 0.2 eggs. 

EGGS: RELATIONSHIP OF SPECULATIVE ACTlVI" 

AND PREVIOUS YUR'S PROfIT OR LOSS ON 


SPECULATIVE LONG POSITION, 1947·58 
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I~(GlJtu: lS.-A\"ailallle data do not reveal a relationship between year-to-year • 
changes in speculative activity and re:lI·-to-~·{'ar changes in the previous 
ye:lI"'!i proUt or 108S on speculative long positions. '.rhe Jack of flppnrent 
1'('Jationship could be the result of failure to include the other variables thnt 
inlluence the II111l1beL' of speculative long positions taken. 
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• EGGS: RElATIONSHIP OF INTO-STORAGE MOVEMENT AND 
PREVIOUS YEAR'S PROFIT OR LOSS ON SPECULATIVE 

LONG CONTRACT, 1932-41, 1947-58 
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FIOUUE H).-If traders have made more, or lost less, on the previous y~ar's 

speculath-e long contract than they did the year before, net into-storuge 
movement for January-June, per pet'son, genet'ally increases ft'oIll the previ­
ous year, 

• 
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Government Prosrams 

Since the early 1930's, se\'eral Government prorrrams have involved • 
agricultural commodities. These programs can be broadly classified 
as: 40 

(1) Commodity Credit Corporation price supports through which 

the Department of Agriculture provides nonrecourse price 

support loans to eligible farmers, thus providing an outlet 

(not all additional use) for any quantity of a commodity 

which meets eligibility requirements, and at certain specified 

dollars-and-cents prices which remain unchanged throughout 

the announced prIce support period. 


(2) 	 Section 32 surplus removal under "which the Department at ­

tempts to give farmers price assistance by ,ddening markets 

for Iimit~d quantities of agricultural commodities which are 

temporarlly 111 surplus supply. 


(3) 	Supply programs such as Lend-Lease, lJ'NRRA, ECA, and 

then' successor agencies throu~h which supplies of agricultural 

commodities have been procllred for other Go\'ernment agen­

cies, foreign governments, and international relief orgaIl1za­

tions such as the 1nternatio11a,1 Children's Emergency Fund 

lmd the Red Cross. 


(eb) 	 Operations under Section 6 of the N ationa1 School Lunch 
Act which authorizes the Secretary of Agriculture to use 
a port-ion of the annual school lunch appropriation to purchase • 
food commodities for distribution to participating schools in 
accordance with need, as determined by local school authorities. 

The quantities of shell, frozen, and dried eggs purchased by the 
Depll1-tment of Agriculture uncler Ihest' programs are listed in 
table 48. Purchases for clistrbutioll to the School Lunch Program 
are included under price support and surplus rcmoyal programs. 
Only during ,Yodel ,V"ar II did government purchases of eggs 
constitute an appreciable share of allnual farm production. Tht' 
effect of a purchase pro~ram upon the price and supply of eggs, 
however, should be assessed in relation to production and prices 
during the perio~l eggs are being remo\'ec1 from market channels, and 
not necessarily III relation to annual totals and flyerages. In the 
following sections brief descriptions of I'ht' go\'ernment programs 
that have affected eggs are ginn.41 

40 For a tletaile(l account, see Henderson (20). 
n The sections developed below are bnsel1 mainly on nnpuhlished J'pcor<1s of 

the lTil'tory Section, Af!!'icultural EconomiCS Division, Agricultural Marketing 
Service; Benedict and Stine (1); Levin (.31): and (49). 

• 
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• Pre-World War II Prosrams 

The first purchases of eggs by the Government after World 'Val' I 
were in 1933. Before 1933 the Federal Farm Board, established 
under the Agricultural :Marketing Act of 1929, supplied egg co­
operatives with funds to strengthen and enlarge theIr operations. 
The board in its operations stressed the development of nationwide 
farmer-owned cooperative marketing systems to which it made loans. 
'Vith the borrowed funds the cooperati "es attem)?ted in various ways 
to promote orderly marketinO' and stabilize pnces. In :May 1933, 
the board was abolished an~ its assets transferred to the Farm 
Credit Administration. 

In October 1933, the Federal Surplus Relief Corporation was 
chartered under the ]a'ws of Del:nyul'C as l1 nonprolit corporation 
without capital, under the direction of the Federal Emergency 
Relief Administration. In Dect'mbcl' 1!)!3;j and ,Januarv 1D3"! the 
Department of Agriculture was authorized to purchase 314,000 cases 
of ID33 storage eggs and, in addition, State emergency relief ad­
ministrations bought 313,000 cases for which thry 'were reimbursed 
by the Federal Surplus Relief Corpomtion. 

• 
On Xovember 18, 1D35, the charlrr of t'he Federal Surplus Relief 

Corporation was amended to ehanp:e the name of the corporation to 
the Federal Surplus Commodities Corporation and to transfer its 
direction from the Fec1rl'al Emergrncy :Rrlief Administration to the 
Department. of Agriculture. Purehases o:f shell eggs, as shoml ill 
table 48, \,ere made by the Federal Surplus Commodities Cor­
poration in each year during 103()-H) \\'ith funds obtaillPcl 1I1ltl(,L' 
Section 32 authorization, Congress, in Section 32 of an act to 
amend the Agricultural _\djustment Ad as amended, appron'll 
August 2,~, 10:35: made available to the ::-iecl'etarj' of Agriculture 
30 percent of the annual customs receipts for 11sein encouraging 
the exportation and domestic consumption of Agricultural Com­
modities, 

• 

In addition to purchases of eggs for direct. distribution, Section 32 
funds wel"e used for rggs ullder the Food Stanlp Plan fL'Om 1n:}!! 
Uu'ollgh 10,1:3. The food sl am p program was carrietl on by the 
Dep:Ll'tmcnt of Agriculture under authodty of clause (2) o:f Sec­
tiOll :32, Henderson (20, p. (Hi) describl's the plan as operating as 
follows: "Persons cCl'tifird by ]ocal\\'(~lfarl' ag('ncip" as eligible for 
relief bought minimum quantities of oL'ttnge-colorecl !"llI11PS, good in 
exchange for any foodstuff at retail stores, and received free a 
specified llml1ber of hlue stamps, good in exchange only for abundant 
foods dCRignated by tlte Departnwnt of ~\griculture. Purcltases of 
orangt' stamps insured that normal expenditures :for food would 
be continued and that foods obtained with Jree blue stamps would 
L'epresen(', a net addition to "food consumption:' The quantity of 
eggs llsed in each Jiseal ,Ypar IIndl'I' Ow Food Hlamp Plan ml.s: 
1D39, 5,000 cases i IfJ·J(), ,IOT,OOO cflRes; HH I. 1.5JS,OOO cases; 10·12, 
1,9i5,OOO cases; and 1!H~,T2B,OOO casps ; ill J!lH-43 about 1 percent 
of annual [arm production o:f eggs. 
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'rADI,E <lS.-Eggs: Pw'Chases by United States Department oj Agricult1lre under joreign supply, price support, and ..... 
CI-'

surpl'us l'emoval1J/"ogmms, 1933-58 1 ~ 

Supply progmll1S 2 Price support and surplus Total purchases ~ 
removal progrllllls 2 

Shell Shell, frozen, 
equivalent 3 fmd dried 3 I

Year to 
Shell I l~rozen Dried Shell l~rozen I Dried Shell 8Percent­ t' 

age of t'J 
Frozen I Dried Total I fMIll 

egg pro­ ~ 
duction .... 

t>:> 
o... 
~1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 

casl!,~ pounds 110unds cases 7)Ou/td,~ l)OlLltds cases Cllses clIses cases Percent c:j
1983 ____________________________________________ • • 627 ________ ________ 627 ________ ________ 627 0.6 
1!lB4____________________________________________________________________________________________________________ _ ~ 
1935____________________________________________________________________________________________________________ _ t:1 
1936___________________ ________ ________ __________ 31 ________ ________ 81 ________ ________ 31 (5) t'J 

"d19a7____________________ .______ ________ __________ 501 ________ ________ 501 ________ ________ 501 .5 :-319a8___________________ ________ ________ __________ 61 ________ ________ 61 ________ ________ 61 .1 
1!)~~!)___________________ ________ ________ __________ 268 ________ ________ 268 ________ ________ 268 .2 ...,o 

l!}40.__________________ ________ ________ __________ 2,817 _______________ _ 2,317 ________________ 1;2,817 2.1 
H},ll___________________ 1,549 (i5,558 :35,240 206 _______________ _ l,755 I, 748 3,480 6,983 6. 01942___________________ ________ ________ 208,266 502 _______________ _ 502 20,559 21,061 15.6 ~ 
1943___________________ 210 ________ 208,777 19 _______________ _ 2:38 -------- 20, 610 20, 848 13.8
1044.__________________ ________ ________ 275,444 5,59:3 _______________ _ 5, 59a 27, 191 32, 784 20. 2 ~ 194fl ________ -__________ ________ ________ a5,9::\1 5 _______________ _ -------­

5 -------- a, 547 8,552 2. a19,16_____________________ • _____ 12,015 97,407 ________ 4,22:l 100 ~ 438 9,626 ~0,05!) 6.5-------- t'J1947 ___________________ ________ ________ 29,470 ________ 61,320 46,408 
-------- 1, 635 7,490 D, 125 5.91948 _____________________________________________________________ 27,987 
-------- -------- 2,763 2, 763 1.81949 _____________________________________________________________ 69,263 
-------- -------- 6,837 6,837 4.4 



• • 
1950_____ ~_______________________________ . _______________________ 82,424 ________ ________ 8,137 8,137 5.0 
HJ51 ____________________ • ____ • __________________________________________________________________________________ _ 
1052 __________________ • ______________ • _______.. __ 227 ________ ________ 227 ________ ________ 227 .1 
1!l53__________________ . ______________________________________________ •• ________ • _______________________________ _ 
!954__________________________________ • _________________________________________________________________________ _
1955__________________________________________________________________________ • __ • ______________________________ _ t:;j 

1956___________________ ________ ________ __________ 584 ________ .. _______ 584. ________ ________ 584 .3 
1957__________________ ________ ________ __________ 314 ______._ 4,7'18 31,1 ________ 468 782 .5 
1958________________ • __ /________ ________ 04,162 ._______ ________ ________ ________ ________ 411 411 .2 ,I 

t FrOtH The Poultry nnd Egg Situation, Apri11!lfiO (1,9, p. 13) lind from records of the United Stlttes AgricultllrtLl Marketing Service. 

2 The distinction bet\\"eenpurchnscR for Ruppl.r progmnls :lnd for price support is bascd on justification in the docket of the Com­


modity Credit Corporation (or predecessor orgitnizat,ion which authorized the llpellific purchases). ~ 

3 Convertecl t.o shell equivlLlent on t.he basis of 37.5 pounds of frozen egg obtained per ease of shell eggs and 1.0 pound of dried J~ 

egg obtained per 2.9615 dozens of shell egg. 
I Includes 313 thous:lI1d cases of shell eggs purchased by State emergency relief administrlttions for which they were reimbursed ~ by the Federal ~lIrpllls Helief Corpornt.ion. t:;j 
6 Less than 0.05 percent. 
e J)urchnsed under sect.ion 6 of the National School Lunch Act. I'd 
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World War II Period 
During 19±1-46 purchases of eggs by the Department of Agri- • 

culture were principally for shipment abroad under provisions of 
the Lend-Lease Act approved by Congress on March 11, 19±1. The 
largest quantity purchased for supply programs was in 1944:­
275 million pounds of dried egg (27 million cases, shell egg equiva­
lent) or about 17 percent of farm e{f.g production. Purchases for 
the supply programs "'ere almost entll'ely of dried egg because this 
product is more compact anel less perishable than shell and frozen 
egg, important considerations ill time of war. 

In order to stimulate an expansion in production so that ample 
snpplies could be secured for the l-nited States and its allies, the 
Secretary of Agriculture announced on April 3, 19±1, a price support 
program ~or hogs, dairy products, chickens, and eggs at levels 
remuneratIve to producers; ~2 cents per dozen for eggs, Chicago 
basis, "ith appropriate seasonal and other adjustments.42 The ac­
tion "'as Ihe first overt price-support for eggs, and was promised 
through .Jtll1e 1913. The support lenIs announeed in April 1941 
were supplemented in July 1D-H by those of the Steagall Amend­
ment.43 This amendment to an act to extend the life of the Com­
modity Crec1H Corporation directed the Department to support the 
price at 85 percent of parity for those nonbasic commodities for 
which the Secretary rerluested that production be increased. On 
October 2, 1D±:2 the support provision \\-as raised from 85 to DO per­
crnt of parity, and the c1urat-ion of supports was set at 2 years, 
beginning "'ith the .Jannary 1 following the termination of hostjl­
ities:H ,Yith the exception of 1()13 and 19-14, when support levels 
~were set at D8 and 95 percent of parity, respectively, support leyrls 
were set at DO percent of parity until the prO\-isions of the Steagall 
Anwnc1ment expired in 1(),i!). 

,Vith pric('-support. levels mandatory through 19:1:9, 205 mil1ion 
pounds of frozen and dried ('gg (15.8 million cases, shell equi nllrnt) 
were pm'chased for price SUppOIt anel surplus remo,-al from 19-47, 
when the supply programs trrminat('d, to 1D19. 

P05t-St~agall Operations 
For 1050, the first year following the ('nd of the Steagall guar­

antee, the Department of AgricuH11l'e elected to support egg priCE'S 
at 75 prL'rpnt of parity.45 The Agricultural A~ct of 1D:l:D40 hall 
empowered thp Srcretary of ~\grirulture t~o s~lpport the price of 
eggs at any Jewl from zeL'O to 00 ppreent of plll'lty. ,Vith a support 
level ofT:") prrrent of parity, 82 million pounds of eh'ied egg (8.1 
million rases, shr]] equivalent) were purchased. 

SlIpport lr\"(lls for eggs have not bet'n announced since 1D50. In 
.\.pril 1%:2. ho\\'(','(>r. thr Dl'pal'lment announced a program to pur­
rhase with Spction :~2 rlLnds up to ]i~ million cas('s of shell rggs 
for clish'ibution in the fall (0 nonprofit school lunch programs and 

~~ "{"!Iitp!l Rtatps D('ptll'tnJ(>nt or Agl'iculture, PI'CSS l'('lr:18e, :I.!)~~-Il, Apl'il 3,
]f)·n. 

.j~ Puilli(' Law l-fT-77th ('on!!rpss, .Tnl,\- 1, 1941. (j;j Rtat., 49ft 
H Puhlir' Lnw 72!)-j'j'th ('ungrp;;;s. Ortohp!' ~, 1!).l2, fir, RtM., 7r,;;. 
-15 Unitp.l };tatcs Dellnrtlllent of Agriculture, Prcss relpaS(l, ~7(jQ-.I9, f)('cem­

hpl" 21, ]O-m. 
-Ie, Puhlic Law -139-S1;;t Congress, October 31, ]0·10, 03 Rtat., :1.05:1.. 

http:7(jQ-.I9
http:parity.45
http:adjustments.42


• 


• 


• 


DEMAND} SUPPLY} Al.'l"D PRICE S'l'RUCTURE FOR EGGS 137 

other eli~ible outletsY Under this program 226,000 cases were 
purchasecl. 

Section 32 programs do not attempt to support the price of a 
commodity at any specified level of price nor does the Government 
stand ready to take the entire quantit"y offered. Section 32 purchases 
for surplus removal are made on ll, competitive bid basIs with a 
price differential, approximating the historical sit nation, for location. 
The determination of the prices to be paid is dependent on the 
objectives of the program on one hand and the relationship of 
supply to demand for the commodity on the other. The limIting 
:factor in all cases is the extent of outlets available. 

In the fall of 1056, low prices to producers prompted the Secretary 
of Agriculture to announce that the Departlnent ,vas prepared to 
purchase shell eggs if such action seemed necessary to stnbilizl~ egg 
prices.48 On September 18 the Del)artment offered to purchase 
medium-size shell eggs for distributIon for school lunch and in­
stitutional uses; Sec60n 32 funds were to be used.49 Purchases 
totaling 808,000 cases ,,"I:'1'e made nntil the program ,vas shifted in 
March 1057 to the procurement 0:[ dried egg. The Department state­
ment said that shell egg purchases were being discontinued because 
snflicient quantities had been purchased to meet requirements of 
school lunch programs for the remainder of the SCl100l year:;o 
However, because the need still existed to help stabilize producer 
prices, the Department" offered to buy dried egg, which can be 
stored for a considerable period of time, for distribution for school 
Innch use. At the termination of the dried egg purchase program 
in .Tune 105i,51 4.7 million pounds of dried egg (468,000 cases, 
shell equivalent) had been bought. 

In the fan of 1058, the Uni ted States Depart ment of Agriculture 
commenced purchases of dried eggs under Section 6 of the N ationnl 
School Lunch Act. This was the first time this authority ,yas used 
to purchase eggs. Funds for these purchases ,yere macle available 
by transfer from Section 32 funds to Section (j for tIl(' fisea1 year 
ending .Tune 30, 1050 under provision 0-[ the Department of Agri­
cl1ltlll~e and Farm Credit Administration Appropriation Ad, 1050. 
Section 6 funds are llsed to purchase foods, genecally in abundant 
supply, for the National School Lunch Program. These purchases 
help schools to serve melds which better meet" the l1ulTitional n(,Nls 
of t"he children and which, because of the economy of huge yolume 
purchases, may be pt'oyidec1 at, tL lesser cost to the schools. 

Effed of Programs 
The existence of purchabl! programs for a commodity can be 

assnn1l'd to lend to a price higher than would pl'cYail without tL 

program, but, the magnitude of the pl'iee dl'rct is difficult to assess 
.. United States Department or Agl'ic;ulture, 1'I'('i;S l'f'lea::e, 77T-fi:.!, April 0, 

1Dii~. 
4g "Cllit"ed States Departnwnt of Agriculture, l'l'('s;; reICH::;!', ~GI:!-;:iG, Septem­

her 7, 10GB" 
'" Gnited States Devartment of .Agricultnre, l'res!) release, 277G-;iG, September 

18, 10GB. 
:;0 Unite(1 States j)epartillent or Agl'icultnr('. Prpl'S release, DO;;-;:i7, :March 20, 

In;;7. 
r,1 rnii:cll States Depn.rtment o( Agl'iC'ulture, Press I'plen.sc, lD-12-f\7, June 10, 

1!);:i7. 
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and depends, in part, on the type of program used. Evaluation of 
the price effect of a purchase program is further complicated by the 
impact of the program upon the supply response of an industry. 

For the egg industry, the time of the year at which purchases are 
made influences the supply response of producers. Price support 
purchases made in the spring months when the greatest part of 
rephlCement chicks are started would have a greater affect upon 
production than purchases made at other times of the year. As 
shown in J?revious sections, the number of replacement pullets raised 
in a year IS related to the egg-feed ratio prevailing in the first hal£ 
of tbl year. If purchase operations raise egg prices in the spring, 
farmers respond by raising more replacement pullets, and thereby 
increase future production. If the purchase operation is carried 
ont in the fall, the out-of-season hatch is probably affected to some 
degree, as well as culling, thereby increasing egg production, but 
to a lesser extent than spring purchase operations. 

It would also seem that the type of purchase program used affects 
supply response. A purchase program coupled with a specified 
support price which remains unchanged throughout the announced 
prlCe support period would have a different effect upon production 
than Section 32 or Section 6 programs which are carried out under 
a competitive bid basis. ",Vith an established support price under 
which future egg production could be marketed, farmers would 
frame their price expectations, and thereby their supply response, 
differently than in the absence of an established support price. 

The establishment of mandatory price supports ior eggs under the 
1041 Steagall Amenrlment was clone with the purpose of protecHng 
prices to farmers ,,,ho ,yere enbrging production for anticipated 
'sal' needs. Egg price support annolll1cements gave farmers expecta­
tions of higher egg prices than ,,"ould have prevailed in the absence 
of supports. Even though the timing of support announcements 
did not coincide with the seasons when farmers were making their 
production commitments, the expectation of the support price prob­
ably affected the out-of-season hatch to some degree, as ,yell as culling, 
thereby increasing egg production. In addition, price support pur­
chases, with their upward push on prices, were concentrated in the 
spring months. Egg pri.ces were strengthened in the spring. 
Farmers responded by raismg more replacement pullets. The sub­
sequently increased production, in turn, led to the necessity of 
purchasing surplus eggs in order to achieve support levels. The 
effed of price support announcements and purchases, therefore, was 
to increase egg production oyer what it otherw·is.e ,,'ould have been, 
and to make the system somewhat self-perpetuatmg. 

The purchase programs carried out with Section 32 funds in 1952 
and the fall of 1956, and with Section 6 funds in the fall of 1958, 
probably had a lesser efT'cet upon prices and production than purchase 
operations under the 1941 Steagall Amencln1Pnt. The chief r('a8011S 
,"ould be the timinl! of p1ll'chases, mainly in the fall months, and the 
using of a compeJitive bid basis to determine pnrchase prices, rather 
than an announced support price as under the Steagall Amendment. 
In addition, as table '18 shows, purchases under these programs were 
less than one-half of one-percent of annual farm egg production, as 
compared with purchases ranging up to 20 percent of annua1 
production under the Steagall Amendment. 

• 


• 


• 
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Appendix 

FiHins the Simultaneous Model 

The method by which incli \--idual equations in a. system of si­
multaneous equations are litted is determined by criteria of identifica­
tion. Klein (£7, p. 99) says "in studying the identifiability of any 
equation, ,ye shall find either that the number of restrictions is more 
than enough, just enough, or less than enough to identify that 
equation. 'Ve call these cases overidentified, just-identified, or under­
identified, respectively." Overidentified equations theoretically can 
be fitted by either the full information or the limited information 
method, although computations for the fun information approach 
in general nre "formidable.:' In the case of just-identified equations, 
a reduced form transformation of a least squares solution can be 
used. For underidentified equations, however, statistical estimation 
is not possible. .A necessary, but not sufficient, condition for a 
just-identified equation is that the total number of endogenous and 
}>redetermined yariables in the system less the number of variables 
III the particular equation equal the number of equations in the 
system less one. If this number of variables is greater than the 
number of equations less one, the equation is overidentified. All 
of the equations in both model I and model II of the system that 
need to be fitted by statistical means are overidentified; they were 
fitted by the met110d of limited in-formation. Equations (D), (10), 
(ll), and (18), (p. G:!:) ,,·ere not fitted in either model I (p. 71) or 
model II (p.75) because they are identities which invohe no 
statistical coefiicients or random enol' terms. 

Linearized e'lllaliolls.-13eca.lIse the equations in the egg model are 
stated in linear terms, the endogenous variables in the model used in 

nonlinear combinations (for example, 1;, QA ·LF, ;;, etc') were trans­

formed ill to lil1C'nr a.pPl"Oximations by use of formulas given in Klein 
(27, pp. 120-121).5~ The linem· !1pproximations are then substituted 
for the original ntrinbles. Combinations of variables that are assumed 
to be en tircly predetermined. 110\\"e\'er, nre treatecl as a single composi te 
without linenrizntion itS, within the nnnlysis, they are tLssumed to be 
giVC'll. 
. The formulns gi\'cn by Klcin arc: 

.y:y=yx+.n---X·Y 
.Yj l-=.\·,T-i- XI y- (xl }"'2) r 

where _x Ilild Y Ilre tlw illf'tU1S of X and Y respectin~ly. If either 
the product or the quotient is multiplipd b.v a constnnt" then each 
term in the transformn.tion is multiplipd by the constant. 

.., ,·'rieclnlflll and l~oote (rt, ll- GO) pOint out that CIl('rnoff and Rubin (7, pr. 
210-212) sug-g-est treating lIonlinear combinations that inyol"e endogenous 

• 

• 

• 

,ariahlcs as thoug-h each were (t sing-Ie ,ariable, rathe'· than lIsing It trans­
formation. PriedIllflll and Po()ta, howen:r, belieyc thnt the Klein aplJronch
used in tllis bulletin is to be preferred. 

1·12 
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Rewriting the structural equations (p. (4) in linearized form, we 
obtain: 

(!lJC 1 ) 7J e ] I• [\TI+H QE -HJ1 =al+bI2Pn+CIIH+CI2PM 

+CI3PC+CI4PB+CISPT+CIOPO+UI (8.1) 

QF=(QA·LF-QA·LF)+(Lp·QA) (9.1) 

Qe=QF+A (10) 

LF=LJ+Cp-M-Lc (11) 

C... =a5+bs~[(~;+! p;)-!::P~]+us (12.1)
F~ 1:'0 r~-

(13.1) 

PF=a7+b70Pn+b73[("?Je+ 1 Qe)_7JeII] t C71 W+~ (14.1)- HH'lP 

p;'=all+bS2p~+bs{(;;+i~ ,;);')-~[[]+csllV+UB (15.1 ) • 
P~=a9-H02 h:+=1 II;' 7J 'J [(:9'=+= 8') -=--JI][(0' ) _. ~II tbo: 1 IF 

H H 11- Lf 11 11­

+Cgl ~+C92P.;(+C03P~+C9~P~+C05P;+CO~P~+UO (16.1) 

• 

Variables u.se(l in the JIzz and Jfzv matrices of ~1fodel I.-The JIll 
matrix usually contains aU Lhe predctC'rmined yariables in the system. 
In some cases, however, the numlwr of predetC'rmined variables in the 
system exceeds the number of availahle obsernLtions and modificatiolls 
must be made. To prevent oJ:·~ailling indeterminate resuJts, Wl' must 
hav'c at least one more year of data than there um predetermined 
variables in 'he JIzz mt1trix. 

III model I of. the egg economy, tilC'l'e are 21 predetermined 
variables and 18 observn tions for each \,-ariable. At least four pre­
determined variables, t1H'I'efore, must be omiUC'd. For the rensons 
given in subsequent parngmplts, the pn'determitlPd variables P.:(, p~. 
p~, P;, J>~, and Jf nrc exdudpd from thp matrix of predetermined 
variables JIzz, leaving 15 varia.bIes in this matri.:-::. 
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Although the five predetermined variables tbn,t relate to prices of 
competing or complementary goods during the first half of the year 
are excluded from the matrix of predetermined Yllriables for the entire • 
system, they (u·e included when eq uation (16.1) is fitted individually. 
The method of limited information allows some predetermined 
variables to be dropped from the matri.x of predl'termined variables 
for the entire Systl'lll, provided suiIicient predetermined variables are 
used to pl"O\-ide identification, although the estimates of the eoemcients 
are less cfEieient in n, statistical sense than if aU the predetermined 
variables in tile systt'm are used (91, pp. 69-70). The loss of cfficieney, 
in this case, is assumed to be sIllaU because P;[l P~, P~, P;, and P~, 
are higbly correlated with their respective annual avemges, PM: Pa, 
P D , P r, and Po. 

The predetermined yariable JI is omitted from the Jiz:: matrix be­
cn,use representative data lLre not available. Experience in fitting 
models of this sort has indicated that improved results are obtained 
when variables that represent poorly the economic factor thnt should 
be in the structural model are omitted from the Ill:::: I1lfttrix. Such 
yariables can be used ill connection with fitting i1 particular equation 
but, in this ease. the omitted variable is in an identity so that no 
statistical fitting is inyolyeel. 

The linearize'a vnlues of each of the predetermined yariables used 
in combination with an endogenous y:triable in the struetural equa­
tions are used only onee in the .1/;::: matrix. For example, Qe/Il, when 
n·n,nsformed into Jinenriz('(l form, is: • 

Qr 1 ) (if.' ]
[( Tj+J/~h" -jl~11 

Similar In.st t('rIllS n: (' i 1\ \'01 VC'd for q~/H find S 'jll. As I lit' I(',;pee­
live IIl.;;1 lei ms in ('1WI1 nJ (' pe['fpctly c01TelatNI, only ()lIP, Jlllntcly 

[- ((hlP) n], is llsed in the' Jf?? matrix. 
III computing the .l!ollm:ltrix, howeycr: the entire linearized \'ahll' 

of tIl('. C'Olllbillat iOll of PlldogPIlOlI;; alld predeterlllined YHrinblps is ll>,pd. 
For ex<tmple. Jor (je fI, til(' following lineltrizl'([ form is inc1l1dpd in 
I he J['1J m.ll rix : 

anel for 8' jll, we, include: 

[(~;+;[8)-;;~HJ 
This is clone bee-ausc' a single Htnu:tllral coefficient appli('s to the entire 
combination. 

The next step in the fitting p1"oce;;" i:; to assign numbered T's and 
Z·s 10 the linearizecl forms of the Ynriflhle.s, using Z·:; if they are p1"C- • 
([c/ermined fllHl J'"R if they an: l'lHlogellolls. In {he outline hclO\\·, the 
nn·iables arc c1c'sl!!natp(] 1l:i b('.illg iJl(·llldc·([ in piillPl" the .J[~" matrix 01" 

the JI:u l11ltlrix, 0'· tl::; being ('xcfuc1pd from {Ill.' J[:, matrix but used in 
fitting the individllal equation:::. Thl' r's illc-ln(lccl in tile i(lpntitirs 
.1.l'e omitted from the .lIz!! matrix as these Nlt1fttiolls need not be 
statistieally fitleel. 



• 


• 


• 


DEMAND, SUPPLY, AND PRICE STRUCTURE FOR EGGS 145 

Model I, vuriubles used in ­

l\/.. matrix !fl•• matrix 

-~: fl =Zl [~ +~ Q8_~B HJ =Yl
112 H H IF 

fllI =Z2 Pa =Y2 

p.1I =Z3 0, =Y1 

Pc =Z. U~; 1 P; '] =l'.=-+=- P,----=-;- PaP B =Z5 Pa Pa Pa2 
P T =Z6 La =l'5 
Po =Z7 

[PI' 1 PI' ]LpQ.~ =Zs =-+=- P,-=- Pa =Y6 
Pa Pa Pa2

A =ZD 
P, =Y7LJ =ZIO -, P' =Ys 

- PI' P~ 
B 

1~~2 
=Zll [0;+ f Q;_7J; HJ =YDfl II 112

PI'--;:.-Pa =Z12 S' 1 S'Pa2 -=+=S'--1I =YlO 
1 H II 1I2

Q; =Zt3 P; =YIICOe-A) 
F =Zu 0;_75; Qp+~ , =Y12
lV =Zli, 01' Qp2 01' Qp 
Predetermincd Yflriablcs cxcluded fro III jV.. Illatrix but used in individual equtl­

tions 

P;'=ZI6 
P~=ZI7 

P~=Z18 

P;=ZID 
P~=Z20 

VW'iables 1.tsed in fitting theindivid'llal eqllation.s-.-The variables 
used in fitting by the method of limited information each of the seven 
equations of model I are listed below by their structural symbols. The 
endogenous variables are classified under y* and the predetermined 
variables under Z*. The corresponding Y's and Z's are indicated in 
parentheses. The equation numbers correspond with model I, page 
71. 


Model I 


Equation Y* Z* 

(19) __________ _ QR/II, P n (Y l , Y 2) 

(23) __________ _ Cp , P;!P~ (Y3, Y,) 
(24) __________ _ L e, PF/Pa (Ys, Y6) 
(25) __________ _ PI', P n, ~; (I'" J"2, 1',) 

(26) __________ _ P' P' Q; (}' J. Y)
P, n, 7T II, 8, U 

(27) __________ _ P~, Q;'lf, S'1lT 
(Ys, Yu, Y IO)

(28) __________ _ S'/II, Q;/Qp (I';o, I'12) 
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Derivin. Reduced Form Equations 
The sets of equations on pages 147 and 148 were derived by trans­

posing each equation in model I and model II so that endogenous •terms were on the left side of the equality sign and predetermined and 
constant terms in each equation were on tho right. As an example, 
the linearized equation (12.1) (p. 143), expressed in changes from 
year-to-year (A'S), is transposed below: 

Q b p; [ b P;.] b [5; pi
A p- 52A p~= a5+ 52 Ap~ - 52Up~2 G ( 12.2) 

or 
p;

ACp-b52 A p~=A5 

where As equals the sum of the values on the right of the equality sign 
in (12.2). 

Substituting the results from the fitted equations of model II 
(p. 75) into the linearized form of the equatioDs, transposing, !lnd 
multiplying coefficients, gives: 54 

Model II 

7.163323AQE+2.966792APR=-6.825033+2,400Ml+0.015400A~ • 

+3.795735upo (41) 


AQp-148ALp=309.2AQA (42) 


AQE-AQp=M (43) 


ALp- AGp+ ALc=ALJ - t1J.11 (44) 


ACp-5.971186AP;=-2.639736-61.479308AP~ (45) 


ALc+5.231402APp=-9.203071+58.445201APa (46) 


uP/<.- .825616APR=0.012279-0.007444AW (47) 


AP;-O.591891AP;= -O.205350+0.120745uW (48) 


uP;+2.807865AQ~+2.545415uS'=-2.271498 

+559.320000Al:l+0.020797A~+O.513049uP~ (49) 

7.163323uS'+2.461849AQp= -0.519296+ 140All 
+O.041079AQ;+ 1.21 1173AF' (50) 

(51) • 
54 Tn computing t:.fl, the yenr-to-yell.r changes in the population series listed in 

table 49 ,\ere multiplied by 0.001. 

http:ALJ-t1J.11
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The above equations constitute a new set of 11 simultaneous equa­
tions in which the sum of the variables on the right side of the 
equality sign can be thought of as a constant which varies for each 
yen.r with the values of the predetermined variables. A new set of 
equations is derived for model I by the same procedure. By inverting 
the matrix of coefficients of the variables on the left hand side of the 
equations, and multiplying the inverse matrix by the vector wlllch 
contains the constants for a specified year, estimates are obtained of 
the 11 endogenous variables included in the structural model. That 
is, write: 

OY=A (52) 
where: 

O=matrix of coefficients of endogenous variables 
Y = vector of endogenous variables 
A = vector of predetermined values 

t.hen: 
(53) 

which, when written in the form of a system of linear equations gives 
the following series of reduced form equations for model I and 
model II: 

Model I-Reduced-Form Equations 

L'l.QE=O.000215L'l.A1 +O.000004L\A2+0.997221L'l.A3+0.000654L'l..f1..t 
+O.000654L'l..f15-O.000654L'l.Ao+O.003828L'l.A7+O.003524L\As 
-O.00715BAg-O.003844L\AIO+O.145336L\All (54) 

L'l.QF=O.000215L'l.Al+O.000004L'l.A2-0.002779L\A3+0.000654L'l.A..c 
+O.000654L'l.A5-O.000654L\As+0.003828L'l.A7+O.003524L'l.As 
-O.007151L'l.Ag-O.003844L\Alo+O.145336L'l.A lI (55) 

L'l.PR=O.068008L'l.A 1-O.000002L'l.A2 -0.486557L\Aa-O.000319L\A. 
- O.000319L'l..fl.+0.000319L\A6-0.001868L\A7- O.OOl719L'l.As 
+0.003489L'l.Ag+O.001876L\A1O-0.070911L\All (56) 

L'l.LF=O.OOOOOlL'l.A1-O.006757L'l..ti2-O.000019L'l.Aa+ O.000004L'l..f1. 
+O.000004L'l..tis-O.000004L'l..ti6 +O.000026L'l.A7 +O.000024L'l.As 
-O.000048L\Ag-O.000026L'l..fl lO +0.000982L'l..ti11 (57) 

L'l.OF= -0.327607L'l..fl1-O.006738L'l..t12+4.236008L'l.Aa-O.997217L'l.A 4 

+O.002783L'l..ti5+O.997217L'l..ti6-5.S35083L\Ar,+O.014994L'l.As 
-O.030426L'l.Ag-O.016355L'l.AIO +0.618345L'l.A11 (58) 

L'l.Lc=-O.327608L\Al +O.000019L'l.A2+4.236027L'l.Aa+O.002779L'l.A. 
+O.002779L'l..ti5+O.997221L'l.A6-5.835109L'l.A7+O.Ol4970L'l..tig 
-O.030:378~Ag-O.016329L'l.AIO+0.617363L'l..fll1 (59) 

L'l.P;=-0.060S09L\AI-0.001251L'l..f12+0.78626SL'l..fia-O.185099L'l.A4 
-O.185099L'l.A5+O.185099L'l.A6-1.083080L'l.A7+ U.OO~783L'l..tis 
-O.005648L'l.Ag-O.003036L\A lO +O.114774L'l..fl11 (60) 

http:O.185099L'l.A5+O.185099L'l.A6-1.083080L'l.A7
http:O.000004L'l..f1
http:R=O.068008L'l.A1-O.000002L'l.A2
http:O.000654L'l.A5-O.000654L\As+0.003828L'l.A7+O.003524L'l.As
http:O.000004L\A2+0.997221L'l.A3+0.000654L'l..f1
http:L'l.QE=O.000215L'l.A1
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t:.PF=0.055988t:..til-0.000003t:..tiz-0.723938t:..tia-0.000475t:..ti4 
-0.000475.1.ti5 +O.000475t:..tia+0.997221t:.117-0.002558t:..tis • 
+0.005192t:..tig+0.002791t:..fllO-0.1055W;.ti11 (61) 

t:.P~= -0.007448t:..ti1-O.000153t:..ti2+O.096307t:..tia-0.022672~ 
-0.022672t:..ti5+O.022672Mla-0.132662t:..tij -0.122145t:.As 
+ 1.247868t:..tig-0.000372t:.rilO-20.552467 t:.l111 (62) 

t:.Q~= 	-0.007782t:.l11-0.000160t:.A2+0.100624t:..tia-0.023688t:..f14 
-0.023688t:..ti5+0.023688t:..tia-0.138610t:..f17-0.12762lt:..tis 
+0.258980t:..tig-0.0003891~AIO-4.263187t:.All (63) 

.1S' =0.007782t:..ti1+0.000160M12-O.100624t:..fla+0.023688t:..ti4 

+0.023688t:..ti5-O.023688t:..tia+0.138610t:..ti7+O.127621t:..tis 
-0.258980.1.tiO+O.000389t:..ti1O+5.26~187t:..till (64) 

Model II-Reduced-Form Equations 

t:.QE=0.135374.1.f11+O.000628t:..il2+O.030271t:..tia+0.092988t:.A4 

+0.092988t:.115 -O.092988t:.i16+0.486457 t:..ti7+O.555248t:.As 
+0.328646t:..tlg+0.012041t:..ti 1O-0.922795.1i111 (65) 

t:.QF=0.135374.1.fl1+O.000628t:..ti2 -O.969729t:.i1a+0.092988t:..ti4 
+0.092988t:..t15-O.092988t:..ila+0.486457t:.r17 +O.555248.1i18 

+0.328646t:.Ag+0.012041.1AIO -0.922795M1 11 (66). 

t:.P n=O.Ol 0203t:.A1- 0.001517t:..il2-0.073090t:..ti~- 0.224519t:..ti4 

-0.224519.1A5+0.224519t:.A6-1.17455~t:.A;-1.340648t:.A8 
-0.793517t:..tig-0.029073t:.Li IO +2.228089t:..illl (67) 

t:.LF=0.000915t:..f11-0.006753t:..ti2-0.006552t:..ila+0.000628A.ti4 
+0.000628.1ri5-O.000628t:..ila+0.003287.1.tij +0.003752t:..tis 
+0.002221t:..ti 9+O.000081t:.AIO -0.006235t:.All (68) 

t:.OF=-0.043155t:..f11-0.000200t:..fi2+0.309133.1.tia-0.029643t:.il4 
+0.970357t:.il5+O.029643t:..ti6-O. 155075t:.A7+ 5.794182A.fis 
+3.429524t:..il9 +O.12565lt:..c11O-9.629641t:..il ll (G9) 

t:.Lc= - 0.044070M11+0.006552t:..t-12+ 0.:31568Ut:..ila+0.969729t:..114 

+0.969729t:..il5+0.030271t:..ila-0.158~~61t:.r17+5.790430t:..tis 
+3.427304t:.ilg+0.125570t:.Lil0-9.62340Ut:.All (70) 

t:.P~= 	-0.007227M11-O.000034t:.A2+O.051771t:..ila-0.004964t:.A4 
-0.004964t:..il5+O.004964t:.f16 -O.025970t:.11j +0.970357t:.118 
+0.574346t:.ilg +0.021043MiJO -1.612685t:.All (il) 

t:.PF=0.008424t:..tll-0.001252M12-0.060344.1.11a-0.185867t:.A4 
-0.185367t:..il5+O.185367t:.Aa+O.030271t:.i17-1.106860Ails 
-0.655141t:..ilg -0.024008t:..il1O +1.839546t:.AII (72). 

t:.P~=-0.012210.1l11-0.000057 t:..ti2+O.087467t:..:13-O.008387 t:.A., 
-0.008387M15+O.008387t:.·:\0-0.048877 t:.fl7-0.050082t:.As 
+0.970357t:.ilg +0.035552t:.lllO-2.72468lt:.illl (n) 

http:t:.fl7-0.050082t:.As
http:155075t:.A7
http:0.224519.1A5+0.224519t:.A6-1.17455~t:.A;-1.340648t:.A8
http:0.122145t:.As
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AQ~=0.046525A.t11 +0.000216A.ti2-O.333271A.....ta+0.03195SAA4 

+0.031958~i15-0.03195Sui1a+ .167183a.....17+O.190824atlg 

+0.1 12947AAg -O.13546L1A IO +O.682859uA11 (74) 

~S'=-O.046525aAI-0.000216~A2+0.333271AAa-O.031958aA4 
-0.031958uA5 +O.03195SAA6-O.167] 83AA,-0.190824t..cis 
-0.112947AA9+O.135462A.f11O +O.31714B..:111 (75) 

where values of the A..A's UTe computed as described on puge 146. 

Elasticity of Quality 55 

The ana,iysis of the demand fOl' eggs obtained from Cl"Oss-seetion 
dn La indicated ihn t variation ill the price pilid for eggs by difrl'rent 
income gL"DUpS was due to varin.Lion in the qunlity (grade and size 
attributes) of eggs Plu'e!lfised. A change in price, therefore, is inter­
preted as a change in quality, 

A measure of the elnstieit.y of qunJity ,,-ith rcspN'L to income wns 
dCl'i\'ed as the algeomie difl'crcI\('o between the clnsti('ities of expend i­
t\ll'C and quantity with respoct to income. The proof follows: 

01')1.= OjHl ..JL=[POq+'1Op].JL=oq.1L+~.E,JL (76) 
oy l' oy p.q by by 1)'1 by q oy P 

\\-hore: 
D=expenditul'e 
p=quillity (price) 
'1=qunntity 
y=income 

Testing for Nonlinearity 56 

If the equation of tL stl't1,ight line is fitted to dattL that itre from a 
nonlinear l'elationship, adjacent deriations tend to be of the same sign, 
indicating that the residu(Lls from the regression line are not dis­
tributed randomly. .A l11easmc of t Ite relationship betwCl'll adjacent 
deviations CiUl be obULine(l by modi1'ying the stlLtistic tlm'eloped by 
Durbin an(l 'Yn.tson (1J) : 

"\' 
"2:, (d,-dt-1r

el' = .:.:l=:.:~:....-c=-__ (77)
N 

"2:,dl 
1=1 

where ell is the unexplained residual fOt· obsl.'l'nttion t, and t is ar­
rn.llged in order of mttgnitude of the in(lt·pendent y:triable. ..:\. ttLble 
of uQpcr (ell') alldlowel' (elL) bounds for. the. e,ritica.1 \~alt1es .of ~l: [md 
·I-cl'o . can I. hen be consulted to dNf'rmlne rf thero JS a slgmilcant 
lkpal'l11 I'C'. from line(ll'ily. 

"" n:u;cd On (39, p. 112 J. 

to Ilased Oil (3[1, p. 5:!J. 

'" 'rhe I'IlllIe d' !'el:ttes to posith'c serial ('olTClaii()1l nnd {"l]{' "nluc 1-11' to 


lIegnth'e serial correlation. If (/: or 4-d' is less thall (iL, we as!<l1l1le tile residuals 
!lla~' be either positi\'ely or neg-ath'ely serially correlated. .If both d' 111Jd ·J-fl' 
llre greater thltn ciu, we assume that there is no $('rinl ('!lrrelaliull. .If neither 
of the ('QI11\luted ynlnt's is less thlW ci L , but one of them lies between (h and (/u, 
lhe test is inconclusive. 
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For the regression of per capita consumption of eggs on per capita 
income, price levelLand the price of eggs, (p. 57) the values obtained 
for d' and 4--d' incticate that, at the 5-percent probability level, there 
is no significant departure from linearity. 58 

Note on Equation (17) 

The explanation of storage movement presented in the section on 
the futures market for eggs assumed: 

X=/(Y, u) (7S) 

Y=f(Z, v) (79) 

where: 

X=net into-storage movement, January-June. 

1"=number of speculative long commitments, January-June 

Z = profit on speculative long position, previous year 

u, v=random error terms 


Then alinea.r form of the model is : 

X=a1+oUY+Ul (7S.1) 

(79.1) 

and, by substitution: 
X=al +oll(a2+oZ2Z +Vl) +~ll (SO) 

where the values to be used for obtaining estimates of X are the 
estimated values of Y, obtained by a least-squares lit of equation 
(79.1) . 

Equation (17) of the egg model (p. 65), however, leads to fitting 
X=t(Z) directly by the limited information method. An equation 
of this sort is known technically as a partially reduced form equation. 

Data Used in the 11-Equation Model 

Table 49 shows the data that were used in fitting the statistical 
model described on page 64. All of these variables are self-explana­
tory or have been discussed except the series that relate to population. 
Because data on the quantity of food products taken by the military 
before 1941 were not tn-ailable, estimates of per capita consumption 
for years prior to 1941 were based on total domestic disappearance, 
including members of the Armed Forces overseas. For 1V41to date, 
military takings were deducted from total domestic consumption and 
the per capita figures '\'ere based on tlle estimates of the population 
eating out of civilian food supplies, 

"" The ,'atues obtained for d' nnd 4-d' were: 

Residuals arranged by order ot magnitude ot X,; d'=2.58, 4--d'=1.42 


• 


• 


• 

ResIduals arranged by order ot magnitude of X.; d!=2.11, 4--d'=1.89 
Residuals arranged by order of magnitude of X.; a!=2.26, 4-d'=l.74 
For N=17, X'=3; dL=O.79, d17=l.58 at the 5-percent probability level. 

http:d17=l.58
http:4-d'=l.74
http:4--d'=1.89
http:4--d'=1.42
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• 
The p,opulation eating out of civilian food supplies is defined as 

the civIlian population residing in continental United States plus 
military personnel eating out of civilian food supplies (Armed 
Forces personnel on furlough, etc.) minus that part of the civilian 
population eating out of military supplies (J;>rimarily dependents of 
military personnel eating food bought at mIlitary commissaries). 

The basic population estimates used in deriving the series on the 
popUlation eating out of civilian food supplies were the Bureau of 
Census estimates of the total population adJusted for underenumera­
tion of persons of all ages in the decennial censuses. :However, since 
May 1957 estimates of per capita food consumption published by 
the Department of AgrIculture have not been adjusted for under­
enumeration. Therefore, some consumption data published in this 
bulletin rnny not agree with other published consumption data. 
For eg!!B, figures on per capita disappearance based on the un­
adjustea population series are about 1.4 percent higher than the 
pel' capita figures based on the adjusted population series . 

• 


• 




• • 

~TABI.E 49.-Data from which year-to-year clianges were obtained jor use in the 11-equation model oj the egg economy, CJ1
1931-58 	 ~ 

Farm egg pro- Ditfer- Jan. 1 numbers 011 Mortality of 
ductioll Civil- ellce Aver- farms Layers layers ;iall be- age sold 

dOIl'es- tween nUIll- llate and 
tic dis- Qil and ber of of Pullets con- Re­ ~ Year Janu- appear- ::arm layers lay 2 raised 2 sumed ported 

Year Ilry- ance of egg on All lIens Totl11 3 on Re- plus tlj 

June eggs 	 pro- farms pullets farms 4 ported resid­
duc- ual 4 

Lion 1 E 
Q, Q; 	 QB A L, QA LJ C,. La M ~ 

.... 
t:I 

Hil. Bil. 	 Bil. Bil. Mil. No. Mil. Mil. Mil. Mil. Mil. Mil. Mil. o 
1931 _________________ 	 .!'":38.5 24. 5 	 41. 3 2. 8 303.0 127 243. 6 158. 2 401. 8 354.7 282.3 62.8 171.1932_________________ q36.8 23.4 	 39.1 2. 9 299. 1 121 229.6 156.2 385. 8 367. 8 270. 6 62. 9 183.1933 _________________ 35.5 23.2 	 37.2 1.8 299. 7 118 236.7 154.0 390. 7 375. 0 284.4 65. 2 181. fJl1934 _________________ 34. 4 22. 5 	 36.5 2.2 290. 7 118 238. 3 147.0 385.3 322. 2 283.0 66. 1 133. 81935_________________ 	 t::J33.6 21. 0 	 35. 6 1.9 276. 4 122 211. 8 138. 6 350. 4 329. 2 236.0 60.6 167.1936_________________ 34.5 21. 8 	 37.0 2. 5 284. 9 121 226. 4 136.2 362.6 357.5 254. 9 64. 4 180. ~ 
1937 _________________ 	 ;'l37.6 23. 6 	 39. 7 2. 3 288.0 1:30 249. 3 130.4 370. 8 300. 6 280.0 68.6 112.1938_________________ 87.4 23. 2 	 40. :3 3.1 275. 9 1:35 215.0 138.0 353.0 325. 3 240.0 67.5 162. o1939 _________________ 38.8 24. ] 41. 0 2.2 289.6 134 ~41. 8 134.3 376. i 348. 3 254. 4 75.6 180. ";j 

1940 _________________ >
39.7 24.3 	 42. 1 2. 4 296. 6 134 253.6 139.1 392. 7 316. 9 275. 6 78. 1 137. o1941 _________________ 41. 9 25. 1 	 41. 0 -.8 300. 9 139 239. 9 141. 4 381. 3 372.5 225.7 80. 8 227. s1942_________________ 48.6 29.4 	 41.8 -6.7 341. 6 142 277. 7 150. 2 427. 9 510.4 244.5 92. 4 352.1943 _________________ 54. 5 3:3.6 	 44. 7 -9.7 383. 0 142 318.6 170. 3 489.0 559.8 309.6 87.7 356.1.944_________________ 58.5 36. :3 	 45. 6 -1:t 0 395. 8 148 349. 6 174. 0 523. 6 480. 1 344.5 107.2 263.1945 _________________ 56. 2 34. :1 	 51. 9 -4.2 369. 4 152 301. 5 172. 4 473. 9 506.2 309.0 91. 3 301. I]946 _________________ 56. 0 :34.4 	 52. 5 -3.3 357.6 15(j 322.1 150. 7 472. 8 434. 8 327.4 91. 1 222. t>J1947 _________________ 55.4 	 54. 6 -.6 345. 1 HiO 281. 0 150.5 4:n.4 437.0 281. 3 83.7 242.1948_________________ 33.2\54. 9 32.0 	 56.5 1.5 3:31.6 166 278. 0 139. 6 417.6 386.0 274. 8 79.0 197.1949 _________________ 56.2 32.0 	 56.6 .4 330. 7 170 258.3 141. 0 399. 4 447. 7 244. 7 82.3 271. 



• • • 
1950 _________________ 59.0 8:3.7 58.5 -.6 839. 5 174 286. 8 137.0 423. 8 398. 6 275. 2 84. 5 202.71951 _________________ 58.1 82.7 59. 3 1. 3 327. 8 177 258. 2 141. 2 399. 3 398. 7 249. 8 83.4 220. 4]952_________________ 

58. 1 82. 7 59. 8 1.8 320. 5 181 2(i1. 4 135.8 307. 2 370. 2 243.0 87.6 208.91953 _________________ 57. 9 31. 7 59.1 61.1 812. 1 5186 287. 6 135.4 373.0 375. 1 237. 8 88. 6 198.21954_________________ tl
58. 9 81. 8 5\). 8 .7 314. 2 188 255. 1 115.8 371. 0 5369.8 285. 6 85. 1 6 1\)1. 0 t'J1\)55_________________ 51l. 5 82. 0 liO. 2 .9 30\). 1 1\)2 257. 2 111.4 368.6 330. 2 227.0 84. 2 162.71956 _________________ 60. 9 :i2. 2 60.8 .1 :309.9 196 288.6 121. 7 860.8 349. 4 2Hl. 1 86.0 180. 71957 _________________ ~ 60. 4 82. 4 60.8 . 1 804.8 Hl8 249. 6 119.2 368. 8 805.6 223.0 86. 8 146.61958_________________ v

tl
60. 7 31. 6 5\).7 1.0 301. 3 201 224. 6 127.9 352.5 837.7 210.6 80. 8 178.3 

Sel' footnotes nt end or tnble. ~ 
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rl'ADI,l~ 49.-Data from which lIenr-to-year changes were obtninecl for 'IlSe in the ll-elJ.uation model of the egg economy, ~ 
1931-58-Continllcd 	 ~ 

Price of- Population, July 1 til 

Index Net Gain or 
number into- loss on ~ 

Eggs per dozcn 	 Con- of unit l"l 
storage futures,

Poultry ration sumer 	 labor move- previous ~ per 100 pounds dispos- Eating cost. in ment, year,Year Farm Hl'tail able out of markt't- egg:>, specu- ... 
income Total civilian in~ food Janu- lative o 

t>:I 

supplies (1947- ary- long po-
Ycar Jalluary- Year Jallunry- YeM !January-	 49=100) June "" siLion ' qJ lllle June .lune 

fJl 
Pp p; PH P~ PI} p~ I II lV S' F 1;1 

l"l 
"1:1 

1931_____________ 	 Gt. Gt. Ct. Gt. Dol. Dol. Bil. dol. .Mil. Mil. Ril. Gl. !"l 
1932 _____________ 	 17. U \(j. 1 al,4 28. :I 1. 41) 1. 08 (j3.8 -- .... ----- 125.8 55 3. 0 -7.8 o 

I·l. 2 II. I) 20.8 22. 7 1.14 1. 21 48. 7 12U.0 48 
>oj

I!la:L ___ •________ 	 -------- 2.0 -5.0 
1934_____________ 	 1:\.8 12.4, 25.2 21. 8 1. ;)5 1. 18 45.7 -- ..... ---- 127. B 43 3.8 7.3

17.0 1·1. U 2!l.0 25.5 	 ~ 
19;15_____________ 	 1. 71 1. 5·1 52.0 -------- 128. 1 47 3. 5 -.:3 
19:3u_____________ 	 2:3. 4 21. 9 :l.t :, 31. 9 1. 88 2.01 58. :l -------- 121).0 51 2. I) 2. 2 c e! 
19:17_____________ 21. 8 19. (j :\4. 0 30.2 I. S!) l.(H 0f.i.2 -_ ... _---- 12!l.8 51 2.0 -1.8 
11)38____________ 21. a 1n. 8 ~l:t 2 :lO. U 2. 17 2.41 71. 0 ------_ ... IBO. (j 56 3. I) .1. 5 
I!lS!). ____________ 20. a 17.0 :~2. 5 27.8 .I. 5·1 1. (l2 (l5. 7 -- ... ----- 1:11. 6 M 2.2 -5.:3 ~ 17.4 .\G. 2 20.2 2(l.2 l.M I. 49 70. ·1 ... - ... --- ... - 1:\2.7 M ;t 2 1.9 ~ 
1940.____________ l"l 

18.0 16.4 2(j. f.i1041 ____________ . 	 aO.1 1. 68 1.7:3 70. I I:H. 0 M 2. 0 -1.0 
1942_____________ 	 2:3.5 19. :3 ao. Ii 2!J.8 I. 8a !. 71 9:3. 0 --1~5._3-1 13:t 7 56 3.0 . 1 

:30.0 27. 4 45. I 38. 7 2.21 2.20 117. (; 131i.7 1:~a. 3 58 .1. 6 O. 2 
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I !l4:cL 
l!H4_ 
1!l45_ 
1!l46_ 
1\"147_ 
1!l48_ 
1!l4!l_ 

1950_ 
195L 
1!l52. 
11153. 
19M. 
.11)55. 
1956_ 
1957. 
1958. 

------_ .. _-_ ... 
--------­ ... -­
-----------­
-----------­
-----------­
-----------­
---­ .. _-----­

-­ ... --------­
-------_ ... --­
-----­ ..... -_ ..... 
------,..----­
-----­ .... ---­
----­ .. -----­
-----­ .... --_ ... ­
--------_ ... _­
-----------­

:l7. 1 
3? "~. a 
37.7 
37. 6 
45. :3 
·17.2 
·15.2 

30. :3 
-17.8 
·11.6 
47.7 
3ti. Ii 
38.9 
38.7 
35.2 
38.3 

35. 0 
2!l.8 
35. <1 
33. !l 
·10.5 
44.0 
4:3. 3 

30. 5 
4a. 4 
35.7 
44.9 
38. Ii 
35. 8 
:)!), 8 
30.7 
a8. 1 

5:3. 8 
51. 1 
54. Ii 
55. 3 
65.8 
U8. ·1 
65. !l 

57.1 
Ull. 7 
(j:.I. Ii 
Uti. 8 
50.2 
58.1 
57. 7 
5-1. 9 
58.0 

48. Ii 
4'1. 7 
40. 1 
48. !l 
59. 0 
U3. 9 
1i:3. 2 

.19. 2 
64.U 
56. '1 
O:i. ti 
57. 2 
53. I) 
58. 0 
4!l.3 
57. 0 

2.66 
_ !H 
~. 01 
3. 47 
4. 17 
4.29 
3.41i 

3. 58 
.J. 01 
,I. 21 
:3.87 
:3. 86 
3.01 
3.55 
a. 47 
3. 41 

2.51 
2.07 
2. 87 
a. 17 
3.74 
4. 70 
a. 50 

a. 47 
3.97 
4. 24 
3. 95 
:3.90 
3. 75 
3. 50 
3.501 
3. ·12 

133. 5 
1·16.8 
150. 4 

6 159.2 
5 1(1).0 
5 187. 6 
6 1.88. 2 

5 20U. 1 
5220. 1 
52:17.4 
e 250. 2 
5 2M." 

274. 4 
290.5 
305.1 
:l1l.6 

138.6 
140. 3 
1·11. 8 
B3.4 
141i. I 
148.7 
151. 3 

15a.8 
156.5 
159.2 
161.!l 
HH.7 
167. 0 
170.5
In. Ii 
176.5 

130. 6 
130.3 
130.9 
140.3 
B4. 6 
l<l7. 2 
14.9. Ii 

152.3 
153.2 
155.5 
158. :3 
161.3 
164. 6 
167.6 
170.7 
173. 8 

61 
64 
70 
78 
90 

103 
IOU 

108 
117 

5 120 
5 123 

125 
125 
127 
128 

(7) 

(6) 
(0) 
2. 6 
5. ·1 
2. 1 
3. 5 
1.6 

2.7 
2.2 
2. 2 
1.4 
2. 0 
2. 0 
1.5 
1.4 
.9 

3. 

-2. 
1. 

-5. 
1. 

-3. 

1. 
-

-1. 
-14. 
-7. 

5-10. 

9 

9 
9 
7 

2 
5 
8 
3 

9 
1 
2 

t; 
~ 
t=' 
-
rJl 

~ 
t' 
~ 

~ 
I:;l 

See tootnotea at end of table. '1:1 
=0 

~ 
~ 

I 
~ 
=0 

t.zJ 
Cl 
Cl 
f/l 

I-' 
<:J1 
<:Jl 
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TABLE '19.-DatcL jrom w}//ich yeal'-to-yea,r chwl/{fes were obtained j01' 'use in the 11-equation model oj the ega economy, 
1931-58'--{!OIlLillllCd 	 ~ 

Illdcx IlllllliJCI''; of pricc;; paid by COIlSIIlIlcrs (1047-40= 100) 

---.----. ---~.-"'.-. 	 r----------,--- I
Mcats, pOllltl'Y, Chec~:;l l3:tcoll RCIl!ly·tO-CllL All itclIl!; III 

!lilt! fish eCl'cllls H 
Ye:lr ---·,·--·----·I·-···-·-··-.-·-~··--I·- ..-··-.--I 	 ~ 

t'j
leal' IJallllaI'Y'- Ycal' JaII II:ll'y'- YCILI' Jalllllll'Y- Yell!' .faIlIlIlI'Y- YCill' .flll1llllry-

JIIIlC' Jlllle JIIIlC .JUIlC JUlle ~ 
..../ J I/'.1/ .If Pc p~ P /I P'/1 p,/, P; Po PJ 	 to:> 
o 

----.--.,~---- ~ 

]031. ______ •.••••..• _. 4:{.5 45.1 45. ;) ,'\'7.5 ·18. 7 ! 51. 2 G8. 1 G8. !) G5. 0 GG. a c:j]0::\2 , ___ ••• ____ • .,... _'" :14. I a5. 0 a7.3 :lS.2 a2.2 :l:{. G (i5. 0 G5. G 58. 4 50. G 
lO:3:L ___ •• ______ ..•. fJl20. 7 20. 1 aG. 4 :.15.3 :10.0 28. G G4. 4 (i2.0 55. ;) 54. 2 1034 •. ___ . ____________ 

~H. U a2.2 38. I n8 :lS. 8 3'1. I G·1.8 G7.3 57.2 5G. 8 t1loa5._. ________________ , t'j1036________________ . __ 4::1. 0 ,11. 7 40. 8 40. 8 55. 0 50. 7 (D) 	 (D) 58.7 58. 6 "d42. G '12.4 4:1. I 41. 5 54.5 55. 0 (II) (II) 50. 3 58.810:37 _____ . ___ . _________ • ;3 
10::lS.. ______________ • ___ "15.5 '1:3. 5 45. 2 ,j4.0 55. '1 5~t 4 (0) (0) 61. 4 GO.!} 

42. Ii 42. :1 42.4 4:.1. n 41).7 50.0 (0) (0) (;0. :1 60. 4 o 
I'%j] O:IU ,- _.., ... _... 41. G 41.8 40. 0 an. Ii 4:3. 8 45. 4 5(;. 7 57.4 50. 4 50. ;)~ 

i 
>o11).10 '<. _______ .. _ "'.-". ·11. 2 3U. \) ,11. 4 	 :17. (i38. 3 56. 8 5G.5 50. 0 50.8 ~1U41._. __ • _____________ 	 41. " 4(;. a 44.5 48.0 4a. (; 48.2 45. 5 57.4 57.4 U2. U 61. 0 1\)42,., __ •• ______ • ______ 54. 2 52.2 .55.8 55.2 55. 'i 54.1 5U. 2 58. 7 (;f). 7 68. 4 lU43. _____ . _____ • ______ 

57. U 511. 0 (i0. 2 (;0.2 57.8 5n. G 58. n 50.8 74. 0 73.7H)·l4 ___ • __ ' ... __ . _._ 55. !) 51i. I {j I. I. (i0. S 55. 0 55.0 57.5 57. G 75. 2 74.6 
1\)45 5G.5 5G. '1 liO. U UO.8 55. a 55.2 58.5 57. 8 7(i. !J 7(;. 4. ~ 
11)4G. _____ ._. , 	 t'jlifl. 4 57.0 81. 4 (i;{.2 72. ::I 5r;. 0 G(i. :3 5U. 5 78.48:3. " 1 n47 _. _•• _ _ _ ". n:l.5 88. 0 05.7 1)(j.7 105. ·1 !l7.5 8fi. 2 78. 8 n5. 5 !l3. 1 
1 \)48 • _"" _••. _..•• ___ • __ 10(i, I 10 I. !J lOG. (j 104. I 1t'4. :l loa. -1 lOG. :l 105. 5 102.8 10L. 5 
lU4U._. ______ ._ ••.• _._. 100.5 100.0 U7. 7 ns, I no. :) n I. :3 107. li 107. li 101. 8 102.0 



• • • 
1950 ____________________ 
1951 ________________ 104.9 99. 6 96. 9 96.9 86. 4 80.8 109. 2 107.0 102. 8 100. 9 

117.2 110.4 110.4 110.8 91. 1 91. 7 121. 0 118.1 111.0 110. 21952 ___________________ 
116.2 )]5.8 11:1.4 112.4 87. 9 83.7 126.9 126. 6 113.5 112. 91953 ____________________ 
109.9 108.9 113.1 113.8 107.0 98. 7 127.7 127. 6 114.4 113. 81954 ____________________ 
108. 0 110.3 108.0 109. 4 111.0 119.2 127.9 127.9 114. 8 115. o t::;j1955 ____________________ 
]01. 6 102. 7 ]08.0 107.8 89. 7 91. 5 128.0 128.0 114.5 114. 31956 ____________________ 
97.1 04.5 108. 4 108.2 79.0 7<1. 8 128.9 128.2 116.2 115. 11957 ____________________ 105.2 102. a 109. 3 109. 0 101. 5 95.5 136.1 134.7 120.2 119. 2 

1958___---------------- ­ 115.1 114.6 109.5 109.8 108.7 107.9 149. 4 148.4 123.5 123. 2 -~ 
I Vnrlll egg \lroduclion equals QA.l'F. 

2 Per layer ( uring Lite yelLr. 

3 Do not necessarily add, due to l"Ounding. 

4 Sec text for explanation. 
 -~ 
S Dutil have been revised from those used in anillyses. Redsed figures arc: A, 1953 (1.4) j QA, 1953 (185); CF, 1954 (386.0); !If, 

1954 (207.2); PI', 1957 (35.8); P~, 1!l57 (31.'1); I, 1946 (160.6), 1\H.7 (170.1), 1948 (l89.a), 1949 (190.0), 1950 (207.7), 1951 (227.5), 1952 
(238.7), Hl53 (252.5), nnd 1954 t256.9); W, 1952 (121), 1953 (124)j P, 1057 (-9.2). ~ 

6 Dilta not availahle. Sec text for explanation. 

7 Datil not available at time of publication. I'd 


S Based on the price of corn flakes. 
 ~ 
P Data not Ilvaihtble for publication. Obtained froll1 United Stales Bureau of Lahor Statistics. t<.:I 
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