




Table 32. Estimated and observed values of the broiler section endogenous 
Variables; I965 four quarters in United States 

Observed 
Prediction Time Estimated Observed minus Standard 
equation Variable period value value estimated error 

4 
Table 20 

Broiler consump
tion 

1965-1 
1965-2 
1965-3 
1965-4 

6.44 
7.25 
7.74 
6.55 

6.6 
7.6 
8.0 
7.1 

.16 

.26 
.55 

.274 

- 8 
Table 20 

1964-4 
1965-1 

6.70 
6.21 

6.51 
6.60 

-.19 
.39 

.365 

9 
Table 20 

1964-4 
1965-1 

6.83 
5.97 

6.51 
6.60 

-.32 
.63 

.274 

11 
Table 20 

1965-2 
1965-3 

7.27 
7.58 

7.6 
8.0 

.33 

.42 
.288 

12 
Table 20 

1965-2 
1965-3 

7.14 
7.51 

7.6 
8.0 

.46 

.49 
.271 

8 
Table 21 

Farm supply of 
broilers 

1965-1 
1965-2 
1965-3 
1965-4 

1783.26 
2023.09 
2218.66 
1932.38 

1829.8 
2083.3 
2280.9 
1912.0 

46.54 
60.21 
62.24 

-20.38 

72.18 

7 
Table 22 

1965-1 
1965-2 
1965-3 
1965-4 

1752.18 
2003.29 
2190.01 
1895.44 

1829.8 
2083.3 
2280.9 
1912.0 

77.62 
80.01 
90.89 
16.56 

71.38 



Table 32. (Continued) 

Observed 
Prediction Time Estimated Observed minus Standard 
equation Variable period value value estimated error 

5 
Table 23 

1965-1 
1965-2 
1965-3 
1965-4 

1803.70 
2077.94 
2255.64 
1955.48 

1829.8 
2083.3 
2280.9 
1912.0 

26.10 
5.36 

25.26 
-43.48 

56.8 

8 
Table 24 

Broiler margin 1965-1 
1965-2 
1965-3 
1965-4 

16.55 
16.83 
17.49 
17.89 

16.30 
16.32 
17.45 
16.74 

-.25 
- .51 
-.04 
-1.3|5 

.695 

6 
Table 25 

End of quarter 
broiler inventory 

1965-1 
1965-2 
1965-3 
1965-4 

23.21 
21.51 
23.74 
28.74 

21.88 
20.35 
20.30 
24.60 

-1.33 
-1.16 
-3.44 
-4.14 

3.520 
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SUMMARY AND CONCLUSIONS 

In recent years there has been an increased awareness of 

the interrelation of different sectors of the economy and of 

the need for formalizing this concept of interrelations into 

explicit quantitative systems of structural relations. One 

of the objectives of this study is to determine the extent to 

which such economic interrelationships in the poultry indus

try can be formalized, then to specify those structural rela

tions whose coefficients should be estimated by statistical 

means, such as ordinary least squares (OLS), limited informa

tion single equation (LISE), and two stage least squares 

(TSLS). The LISE and TSLS estimation methods take into con

sideration the simultaniety of action among the economic 

Variables. The choice of assumptions affects the method of 

statistical analysis used—single or simultaneous equations 

approaches—and thus the nature of estimates obtained for the 

coefficients in the economic relations. 

During the last decade, three major attempts have been 

made to achieve this objective by constructing econometric 

models of the poultry Industry. The first was published by 

Judge (130), the second was conducted by Gerra (86), and the 

third by Fisher (68). The first and second studies are deal

ing exclusively with eggs, while the third study does not in

clude turkey in the analysis and is a highly aggregative model. 

None of these studies used the TSLS estimation method. 
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This study incorporated the poultry enterprises into a 

model form. The model was divided to three submodels; eggs, 

chickens, and turkey. Attempts are made to describe the work

ing of the poultry sector from 1935 to 1964 excluding the 

Second World War period 19^1-19^7• 

Parameter estimates for certain specified relations were 

obtained by using the alternative estimation methods. The 

estimates were then subjected to certain economic and statis

tical tests and the implications of the results were reviewed. 

The egg submodel contains 12 endogenous variables, 12 

random residuals, and 17 predetermined variables. Ten struc

tural equations describe the interrelationships among the 

jointly dependent economic variables and the predetermined 

factors. Since these equations do not form a complete and 

self-contained system the remaining equations, two identities 

were used to close the basic statistical set. At the same 

time, they give by addition and subtraction the values of 

some of the jointly dependent variables. 

The estimated coefficients for the demand function for 

eggs obtained by LISE method have correct signs and have more 

reasonable magnitudes than those estimates obtained by OLS 

and TSLS. 

The estimation methods emphasizing the simultaneity be

tween the endogenous variables give better estimates of the 
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coefficients than OLS in the equation for supply of eggs at 

the farm level. 

The demand for eggs for hatching equation includes farm 

price of eggs, number of chickens raised in the previous year 

and a dummy Variable. The LISE gives better estimates of the 

coefficients than TSLS and OLS. 

The coefficients for time and lagged egg marketing margin 

are the only significant coefficients in the egg marketing 

margin equation. This verifies that there is a lag In margin 

adjustment. 

The estimated coefficients for the cold storage accumu

lation equation of eggs by LISE are not different from zero. 

The TSLS and OLS estimates are better. 

The chicken model includes l6 endogenous variables and 

16 equations, 16 disturbance terms and 1? predetermined vari

ables. In general the TSLS estimates are more reasonable than 

LISE, but do not differ substantially from OLS estimates. 

Variation in consumer demand for chickens was explained 

by retail price of chickens, consumer disposable income and 

consumer price index of meats. The calculated price elasticity 

in this study is lower than elasticities estimated in previous 

studies. 

Farm supply of chickens was divided into two parts. One 

presents the supply of farm chicken and the second for com

mercial broiler production. Profitability ratios for broilers 
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and Bggs, and turkey-feed price ratio in September to December 

were included as independent variables in the analysis of the 

supply response in broiler production. These variables are 

lagged one year. The regression was estimated by ordinary 

least squares. 

Farm price of chicken and hourly earnings explain a high 

proportion of the variation in chicken marketing margin. An 

Increase in prices paid to producers, and in hourly earnings, 

will widen the margin. 

Only a moderate proportion of the total variation in the 

cold storage accumulation of chicken was explained by the 

regression. The analyses of cold storage of chicken are not 

satisfactory. 

The turkey model includes four equations, four endogenous 

Variables, and nine predetermined variables. The system has 

three structural equations and the fourth equation is an 

identity. The LISE estimation method was better than both 

OLS and TSLS in cold storage accumulation prediction. The 

lower limit of price elasticity of turkey was calculated at 

-0.77- The lower limit of the cross elasticity with respect 

to meat price is smaller than the direct price elasticity. 

The lower limit of the cross elasticity was estimated at 0.7^. 

Production of turkey is determined by the seasonal de

mand for turkey. A recursive analysis of turkey supply 

response was followed. The independent variables used in the 
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supply equation are turkey-feed price ratio in previous 

September to December and autonomous variables. 

Turkey production explains most of the variation in cold 

storage accumulation of turkey. The trend variable estimated 

coefficient has a negative sign which reflects the declining 

importance of turkey storage as turkey production has become 

more even throughout the year.' 

The quarterly analyses utilize post war quarterly data 

from the second quarter of 1955 to the fourth quarter of 1964. 

The analyses are an attempt to explain the behavior of con

sumer demand; farm supply; marketing margin; and of the end 

of the quarter inventory for eggs and broilers. Three 

approaches were used in the quarterly analyses. 

In the first approach, equations were derived without any 

consideration of quarterly variation. The second approach was 

made by holding the slopes of the functions constant over the 

year but allowing the level of the curve to shift among 

quarters. The third approach was to fit a separate equation 

to summer and winter for demand for eggs and broilers; this 

allows seasonal Variation in both slope and intercept. Tests 

of homogeneity were made between the various approaches. 

The estimated coefficients for variables in consumer 

demand for eggs are smaller in magnitudes than the estimated 

yearly coefficients. This verifies the less response of con

sumer to changes in egg prices and income in his egg consump

tion in the short run. 
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Significant seasonal Variation was observed in the egg 

demand equation. Demand for eggs is the lowest during the 

second quarter and reaches a peak in the fourth quarter. The 

slopes of the winter and summer egg demand equations are not 

equal. 

Results for farm supply of eggs indicate that there is a 

seasonal rise in the supply of eggs during the first and sec

ond quarters and supply declines in the third and fourth 

quarters. The intercepts are not equal for the four quarters. 

Using lagged egg and broiler profitability as predetermined 

Variables in explaining the variation in egg production gives 

better fit than using lagged prices of eggs, broilers and feed. 

Approximately 59 percent of the total variation in the egg 

marketing margin was explained by the regression. None of the 

estimated coefficients for variables in the egg margin equation 

is statistically different from zero at the ten percent prob

ability level, except the seasonal shift variable for second 

quarter. The hypothesis that the intercepts for the four 

quarters are equal is not rejected. 

Results indicate a seasonal nature in the egg end of the 

quarter inventory. There is a definite tendency for Inventory 

to accumulate in the second and third quarters. Evidently 

this is In accordance with the increase in production in the 

second and third quarters. During the first and fourth 

quarters, where demand is high and production is low, the 

stocks are liquidated. 
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The hypothesis that the slopes of consumer demand func

tions for broiler are the same over the year was rejected. 

The hypothesis that the level of the demand function was 

identical by quarters within the year was rejected. The shift 

Variables' estimated coefficients are significant, with the 

third quarter having the bigger coefficient, and fourth 

quarter having the only negative sign. 

The fitted equations for commercial broiler supply verify 

the inequality of the quarterly intercepts. The second and 

third quarter intercepts are the highest; to match the strong 

demand during the season of outdoor activities. 

The four quarters intercepts are equal for market margin 

of broiler. They are not equal in the end of the quarter 

broiler inventory. The seasonal variables in the inventory 

equation indicate an accumulation in the fourth quarter, and 

depletion during the second quarter. 

The estimated models were used for I965 prediction under 

definite assumptions that the basic relationships which have 

existed in the poultry industry will continue to exist. 

Based on the U values (inequality coefficients) the I965 con

sumption of eggs is predicted more accurately by using the 

demand function fitted by LISE estimation method. The TSLS 

estimated egg demand for hatching gives better predicted 

values than functions estimated by OLS and LISE. Ordinary 
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least squares predicted values for farm production of eggs, 

market margin, egg storage accumulation and egg-feed price 

ratio are more accurate than LISE and TSLS. 

For the chicken model, TSLS predicted values for consumer 

demand, production of farm chicken and commercial broiler 

production are preferable to those values predicted by equa

tions estimated by OLS or LISE. 

Equations fitted by LISE estimation method results in 

high level of accuracy in the predicted values of turkey con

sumer demand and cold storage accumulation. 

Another use of the estimated models is to predict farm 

income from the poultry sector. Predicted 19^5 farm income 

from poultry is 3357 million dollars by using TSLS estimated 

equations, and 3246 million dollars by using LISE estimated 

equations. The observed 19^5 farm income from poultry is 

3536 million dollars. 

The quarterly model was used for I965 four quarters pre

dictions. Variables in general are underestimated, except 

for market margin and end of the quarter inventory of commer

cial broiler. 

It is difficult to draw a definite conclusion of the 

best estimation method to use in the poultry industry. This 

leaves the person to Bouldings's saying (22, p. 160); 
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Below the stars, above the mud 
Man seeks to find his Highest Good 
He's partly trader, partly hero. 
Between infinity and zero, 
He occupies a middle place. 
One foot in Sin, and one in Grace 

However, this study gives insight into the merits of dif

ferent estimation methods and use of the models in prediction. 

The model can be incorporated with other agriculture sectors 

models to present the agricultural section of the economy. 
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APPENDIX 

The Data 

Data used are series as published or derived from pub

lications of U.S. federal departments, the major portion 

coming from the Bureau of Agricultural Economics of U.S. 

Department of Agriculture and Economic Research Service. 

Major poultry series are published in U.S.D.A. Stat. Bui. 

305 (268), U.S.D.A. publication EES 232 (276) and concurrent 

issues of U.S.D.A. Poultry and Egg Situation (275)' These 

publications include data on production, farm prices and cold 

storage for eggs, farm chickens, broiler and turkey. More

over, data for eggs hatched, eggs per layer, number of 

chickens on farms January 1 and chicken exports were given in 

these publications. Data for feed prices of poultry ration, 

broiler mash and price-feed ratios are published in U.S.D.A. 

Stat. Bui. 159 and supplements of following years (272). 

Consumption series are given in U.S.D.A. Stat. Bui. 364 

and supplements of following years (277). Retail prices and 

market margin are found in the U.S.D.A. Miscellaneous pub. 

741 (264) and 576 (265), U.S.D.A. pub. ERS 226 (271) and 

U.S.D.A. "The Marketing and Transportation Situation" (274). 

Disposable Income and implicit price deflators are given 

In the "Survey of Current Business" of the U.S. Department of 

Commerce (281) and (282). 
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Data for quarterly farm production of broiler was ob

tained from the hatched broiler chicks. Through 1957 the 

number of chicks which is hatched 3 months earlier, thereafter, 

it is the hatch 2 months earlier, these numbers were adjusted 

for mortality. The adjusted figures were multiplied by the 

average weight per bird. These series are converted to ready-

to-cook basis by multiplying the quantity supplied by 0.72 and 

adjust the resulted series for storage and exports. The net 

consumption data was divided by civilian population to have 

the per capita consumption of broiler. 

Most of the data for quarterly analysis was originally in 

monthly form and had to be revised into quarterly data. To 

change the monthly data into quarterly form, a simple average 

of the series for the three month period was computed. 


