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INTRODUCTION 

Production of turkeys in Utah has had a rapid growth since its 

beginning a few decades ago. In 1929 there were only 226,000 birds sold 

by Utah producers and in 1960 there were 2,798,000 birds sold. Over this 

31 year period of time productio~ has increased 12 times. 

Gross income received in 1960 for Utah turkeys amounted to 

$13,787,000 and accounted for 8 . 35 percent of total farm income in Utah 

in 1960 ( 2). 

In addition to the income direct to turkey producers, this industry 

contributes to the incomes of various other industries such as processors, 

feed handlers, hatcheries, transportation agencies, and financing agencies. 

Purpose of the study 

The turkey industry has developed into a large volume, highly com­

petitive business with narrow margins of profit for even the more effic ­

ient operators. Depending on market conditions and efficiency of their 

operations, farmers receive varying net returns . Cost of produc t ion 

studies indicate that approximately 90 percent of the cos t s are variable, 

of which feed costs and poult costs are major items ( 1). Because of the 

high proportion of variable costs rapid adjustments in production can be 

made in response to changes in price. 

An analysis of reasons prices vary wou l d aid Ut ah turkey farmers in 

making more intelligent productions and marketing decisions and thereby 

increas e their returns. 
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Obj ectives 

The major problem was to determine what were the main factors which 

affect prices received fo r turkeys so ld on the U.S. marke t ? The specific 

objectives were : 

a. t o deter mine the factors affecting the demand for turkeys 

b. to determine the factors a ffec ting the supply of turkeys 

c . to ascertain the effects of movements in turkey prices as 

determined by the interactions of supp l y and demand factors 

d. to measure the effec t s of seasonal and sec ula r c hanges that 

have taken place in the turkey industry. 



REVIEW OF LITERATURE 

There have been various studies conducted relative to factors 

affecting the price received for turkeys. Some of these studies are 

similar to thi s study and are helpful in understanding and analyzing this 

problem. 

Of particular interest was a study made at Purdue University in 1949. 

Some conc lusions derived from this study are as follows: 

"The price of turkey fluctuated more from year to year than did most 

or the factors that were associated with the price of turkeys. The pro­

due tion of turkeys and nonagricultural incomes flue tuated about half as 

much as did the price of turkeys. " (9, p. 20) 

"The production of turkeys and the price of chickens was the most 

important single factor affecting turkey prices from year to year." (9, p . 21) 

Another study published by the University of Wisconsin concerning 

turkey prices and pricing was concerned mainly with pricing accuracy and 

adeq uacy of price reporting data. 

The general conclusion was that either the price reporting service 

s lightly understated the true market value of the New York market prices 

in August and September and overstated them in November and December, or 

that the relationship between actual New York prices and those paid by 

processors in the North Central states changed during that five month 

period. 

A[orhec important conc lusion was that there is a much greater week 

t o week cha nge in r·etail than in who l esa l e price (7). 



A study at Ohio State University by R. H. MacDonald and R. F. Gray 

brings out so1ne interesting and important facts on factors affecting 

turkey prices from 1929-1949. 
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The conclusion was that next to chicken, beef cattle and hogs were 

turkey's main competitors for the American consumer meat dollar . However, 

the price of chickens and the wage income of industrial workers were the 

two most important factors affecting the price of turkey during 1929-1949 

(3). 

The most recent was a study at Iowa State University in which the 

main problem was to determine the proper amount of turkeys to produce in 

order to give the farmers the greatest returns. This study indicated 

that the main factors in forecasting the size of the annual turkey crop 

were: (a) improvements in the feed conversion ratio; (b) turkey feed 

price ratio of previous year; (c) January 1 intentions to produce. 

The independent variables used in determining the average farm price 

were: size of turkey crop, population, income, supply of red meats, 

marketing costs, and trends (6). 



SOURCE OF DATA AND METHOD OF PROCEDURE 

The majority of Utah's turkey crop is sold to eastern markets, 

approximately 10 percent is so ld in Utah (5). 

Utah farmers are concerned with the U.S. price which will in turn 

determine the price they will receive in Utah. Except for a certain 

section where specific reference is made to Utah, the data that were used 

applied to the U.S. turkey market. 

The data were derived from secondary sources published by different 

U. S. Government and private agencies . 

In most instances the period of time studied was 1940-1960. Some 

data were not available in sonte of the ear l ier years; as a result, this 

time period varied. 

The study is presented in three sections. The first section is con­

cerned with the gener al changes that have t aken place in the industry 

over the past 21 years. Included are seasonal and secular changes . 

The graphic method is used in presenting the statis tical data in the 

first section. 

The second sec tion is a statistical analysis of demand and supply 

variables . The conceptual solution is the theory of supply and demand 

in which theoretically the price of a commodity is determined by the 

interactions of these two forces. The problem is one of ana l yzing the 

variables that affect the supply and demand for turkeys. 

Multiple and simple correlations analysis were the statistical tool 

used in the second section. This method assumes that the relationships 
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between the different variables used are linear, additive , and separate . 

After considerable graphing of the data it was felt tha t the relation­

ships tended to be linear and that this method would be superior t o o ther 

alternative methods for analyzing these data. 

The third a nd final section is an attempt to apply the results of 

the first two sections in a price analysis, using the same methods as in 

the demand and supply. 



CHANGES IN THE TURKEY INDUSTRY 

Many changes have taken place over the past three decades in the 

nation ' s turkey industry. Some of these are genera l secular trends or 

long term changes and others are changes which take place within shor t er 

periods of time known as seasonal changes. 

The first part of this section will consider the secular changes 

and the second part considers seasonal changes. 

Production 

United States turkey production increased from 34 mi.llion bir ds in 

1940 to a high of 85 million birds in 1960 (Figure 1). This repr esents 

a 150 percent increase. In the early part of the 1940's there was 

actually a decline in production until the latter part of World War II. 

There was a small increase from 1943 to 1945 and a decrease to a low in 

1948 of only 32 million birds . For the four years 1948 to 1952 the r e 

was an increase of 100 percent bringing production up to 62 million birds. 

Then from 1952 to 1960 it was stil l growing but at a l ess rapid r ate, and 

in three of those eight years there was a decline in production. The 

overa l l increase for these e i ght years was a 50 percent i ncrease f r om 

1952. 

Many advances in the control of di sease, feeding and breed i ng improve ­

ments, management practices and marketing techniques we r e also made dur­

ing this 21 year period of time. Undoubtedly these advances by sc i ence 

had their effects on the number of tur keys farmers could and did pr oduce . 
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During the last 21 years the turkey industry has become a highly 

specia lized business with a decrease in the number of farms producing 

turkeys but with larger flock sizes. In 1929 there were 687,000 farms 

in the United States which were raising turkeys on a commercial basis. 

In 1959 there were only 86,000 farms producing turkeys or a 86 . 4 percent 

decrease. 

There has been a change in the states and general areas where turkeys 

are produced. In 1929 the first 10 states producing turkey, measured in 

number of pounds, were Texas, California, North Dakota, Minnesota, 

Oklahoma, Oregon, Idaho, Colorado, Virginia, and Montana . By 1960 the 

concentration of turkeys raised in order by number of pounds were Cali­

fornia, Minnesota, Icwa, Missouri, Texas, Wisconsin, Indiana, Utah, Ohio, 

and Virginia . Only four of the leading states in 1929 were still in the 

top 10 by 1960. Utah, which was not in the top 10 in 1929, was eighth 

from the top in 1960. 

Since 1929 the general concentration by region has also changed from 

South Central states to the West North Central states (4). 

Cold storage holdings 

Not all turkeys produced each year are sold during that year's 

marketing season. Some are held in cold storage to be so l d at a la t er 

date in hopes of better prices. Figure 2 shows that the percentage of 

each year's turkey crop placed in cold storage had a rather rapid i ncrease 

right after the war, but in the 1950's it began to level off and in recent 

years has fluctuated around 9 to 14 percent of to t al production. 
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Size and type 

Together with the tremendous increase in the production of turkeys 

came a change in the size or weight at which turkeys were sold. 

In 1929 the average size of turkeys was 13.2 pounds. Since that 

time the trend has been one of a gradual increase in the weight until 

1949 when it leveled off at about 17 to 18 pounds. The hens increased 

from 12.0 pounds in 1940 to 14.0 pounds in 1948 and have varied little 

since. Toms averaged 18.1 pounds in 1940 and have increased to 25.2 

pounds in 1960 . The fryer size turkey, which have just recently become 

popular, started at 7.6 pounds in 1951 and are presently processed at 

8.7 pounds average . 

Some changes have taken place in types of birds produced. There has 

been a definite trend toward the larger birds being produced. In 1953 

of the total birds hatched for production, 29 percent were of the light 

breed turkey and 71 percent were the heavy breed. Since 1953 the light 

breed turkeys have become less popul ar as compared with the heavy breeds . 

In ana l yzing the changes towards the heavy breed turkey still further , 

there has been a continuing shift to the heavy white breeds . 

The white feathered heavy breeds may be sold as fryers in competition 

with the small Beltsville, a light breed, or may be carried to maturity, 

thus, giving the farmer an option as to when to market his birds. 

Per capita consumption 

In the early 40's there was very little change in per capita con­

sumption of turkey and it stayed just under three pounds per person. In 

1945 it began from 2.7 pounds per capita and climbed t o 6.3 in 1960, an 

increase of 130 percent. In comparing turkey with other types of meat 

over this same period o f time, turkey increased on a percentage basis 
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more rapidly than chicken or total meat (Figure 3). Chicken also had a 

rapid increase, whereas total meat tended to s t ay about the same until 

1952, when it too began to increase, but at a much slower rate . Con­

sidering actual pounds of meat consumed turkey still tends to be small 

compared to some of the other types. In 1940 turkey was 2.5 percent of 

the total meat consumed, while in 1960 it accoun ted for 3 percent, . a 

slight increase. 

Chicken, which is normally thought of as turkey's main competitor, 

accounted for 8 percent of the total meat consumed in 1940 and 13 percent 

in 1960. 

Price of turkey 

The majority of turkey is sold during the fall months. The weighted 

average farm price of turkey published by the U.S.D.A., which was con­

sidered most representative, weights the fal l months heaviest. Yearly 

prices gradually increased until 1948 when they hit an all time high of 

46.8 cents per pound. Since then prices have been trending downward and 

in 1957 reached a low of 23.4 cents per pound. 

In order to see the picture in terms of real pr ices, the weighted 

average price was divided by an index of a ll farm prices--the result is 

called 11 purchasing power of turkey prices." This purchasing power shows 

the ability of turkey to purchase other farm products, or the relation­

ship of the price of turkeys relative to all other farm prices. 

From 1940 to 1945 the real price of turkey or purchasing power of 

turkey was considerably higher than the weighted money price indicates 

(Figure 4) . In 1945 this r e lationship reverses itself and from then 

until 1953 the purchasing power of turkey was less than the weighted 

money price. For these nine years the price received by the turkey 
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farmers was low relative to prices of other farm products. 

There were no def inite cycles in purchasing power to indicate 

cyc lical price movement; there was, however, an inverse relationship 

between the relative price and production of turkeys (Figure 5). In 14 

of the 21 years purchasing power and turkey production moved in opposite 

directions. This sugges t s that farmers are making ef forts to establish 

a n equilibrium between purchasing power and production. This effort is 

thwarted due to the lag in time required to increase or decrease pro­

duc ti on . This inverse relationship was not eviden t during six of the 21 

years; however, three of those six was during and right after the war 

when prices had been under government control. 

Figure 5 also indicates trends of production and relative price. 

Since 1948 production has had a very upward rapid trend. There was no 

evidenc e of trend before then. The relative price, however, has tended 

downward since 1944 . These two trends of lower relative prices and 

increasing production suggests a reduction in production costs as 

farmers are continuing to produce more and more turkeys even though the 

relative price of turkey has dec lined in relations hip to prices of other 

farm products. 
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SEASONAL CHANGES 

Many agricultural products are affected by the seasons of the year 

and turkey is one of these products. The seasonal variation of demand 

affects the production of turkey as well as price and marketing movements . 

For this reason, this sec tion will consider the seasonal influence on 

different aspects of the turkey industry. 

Seasonal marketing 

Turkey has traditionally been a holiday item on the housewife's l ist. 

The holidays in November and December being the time turkey consumption 

is the highest and the demand is greatest . 

Data, however, were not available which gave the actual amount 

marketed each month. Thus, seasonali t y of turkeys marketed was estimated 

from the number of poults hatched each month l agged six months to repre­

sen t the normal growing period for turkeys . 

The marketing season starts in July and August and continues to 

c limb through November after whic h it tapers off . The lowest months of 

marketing were from February to June (Figure 6). 

Two changes have taken place in the marketing of turkeys over the 

period of time data were available . There was a cha nge in the high month 

of marketing from November back to October, probably in anticipa t ion of 

shor t storage holiday sales. The other change being a gradual increase 

in the level of the whol e curve. 

It is thus very evident that the marketing of turkey depends mainly 

on the traditional use of turkeys fo r the festive holidays of Thanksgiving 
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and Christmas . Only with considerable change in the consumer buying 

habits could there be much of a c hange in the seas onal ity of marketings . 

Col d storage 

The majority of turkeys so ld off farms during the fall marke ting 

season were consumed at that time. However, some of the turkeys were not 

cons umed but were held to be marketed during the interva l before the next 

year ' s turkey crop was marke t ed in the fall. 

There have been some def inite seasonal changes take place in co ld 

s torage holdings. In the ear l y forties the low po int in t he cold s t orage 

holdings was in October and the high month was in February (Figure 7). 

In the fifties there was a shi ft from Octobe r bac k to September and 

Augus t for the low month in co ld s torage holdings. At tha t same time 

there was a shifting of the high month of holdings from the fi r st months 

of the year to the month of December. In the l a t e fif ties and 1960 the 

change has continued in t he same direc tion . In 1960 the l ow month for 

s torage was July and the high was in November . 

During this same period of time ther e was a gener a l shifting up of 

the whole curve, indicating more pounds of turkey being placed in s torage. 

Thi s was due t o the l arge r crops be ing produced over this 21 year period 

of time. However, referring back to Fi gure 2 in the secular changes we 

find tha t the percentage of each years ' turkey crop held in cold s t orage 

J anuary 1 has l eveled off at about 9 to 14 percent of the year's pro­

duction. Even though ther e was more pounds being placed in cold s t orage 

the percentage of the crop that was s t ored tended to var y but without 

evide nce of trend. 
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Percent used by season 

Seasonal use of turkey was es timated by subtract ing the cold storage 

held at the end of each month from total turkeys s laughtered each month. 

This gave the amount removed from the market and in this case it was 

assumed to have been consumed (Figure 8). 

Past studies have indicated that the holiday seasons of Thanksgiving 

and Christmas are the traditional times of the year in which the house­

wife prepares turkey for the family . 

This same tradition was s ubstantiated in this study. Figure 8 

indicates that the majority of turkeys were consumed during the fall 

months from September to December. The average for these four months for 

the five years 1955 to 1960 was 71.9 percent. This leaves 28.1 percent 

to be consumed during the remaining eight months of the year. 

A recent study has shown that of a sample of housewives, only 25 

percent served turkey for one or more regular family meals during the 

year (10). 

There is, however, a trend for the larger restaurants to serve more 

turk~y at times other than the holiday season and there is considerably 

more promotional activity to persuade the housewife to serve turkey more 

often. 

Seasonal variations in turkey price 

Due to the difference in use pattern of hens and toms it was hypo ­

thesized that the seasonal pattern of price would be somewhat different. 

In order to examine this hypothesis it was necessary to build a 

price series from market quotations, as the U.S.D.A. does not publish 

price series for hens and toms separately. Wholesale prices published 
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in the Producers Price Curren t for the period 1950 to 1960 were used for 

this series. 

Prices of 10- 12 pound hens and 24 -26 pound toms wer e se l ected as 

representative of the two sexes. Had other sizes been selected the price 

patterns might have been different . 

August was the month selected as the beginning of the marketing 

year; however , it was realized that some of the previous years turkeys 

were s till coming out of cold storage, particularly in some years. It 

was also recognized that hens t end to mature faster than toms. It may 

be that the hen marketing year should begin one month earlier than toms. 

However, it is not likely that the seasonal pattern would have c hanged 

materially by doing so. 

Hen turkeys, being lighter weight, are more popular with the house­

wife for family use and are consequently in greater demand, particularly 

in the fall. After the holiday season the housewife 's demand for turkey 

is cons iderably lessened and the institutional users such as restaurants, 

cafeterias, hotels and caterers become the important turkey users. 

Ins titutional outle ts tend to f avor the use of the heavier birds, especi ­

ally the heavy toms . An example of this is Utah where 91 percent of the 

total turkey used in Utah restaurants were toms (10). This is due mainly 

t o advantages the larger toms have in relation of waste vs. meat. In 

other words, the bigger the bird the more meat there is to be sold in 

relationship to waste. 

For the 10 production yea r s beginning August 1950 and ending July 

1960 hen prices were higher than tom prices from October t o May; whereas 

the price of toms exceeded the hen prices from June to September (Figure 

9). 
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Hen prices t ended to rise from the beginning of the marketing season 

in August until the end of the holiday season in December. This increase 

averaged about three cents per pound over this 10 year period of time. 

November to December was the time period when the price of hens was 

part i cularly high relative to tom prices . With an average spr ead of 5 

to 6 cents7 Hen pr i ces s t ar ted a little above 50 cents a pound and con­

tinued to increase until December after which they decreased s lightly. 

This would suggest that on the average, early processed hens could be 

profitably stored for a short period. The rise from 50 cents in August 

to 54 cen t s in May would not consistently justify long t erm storage for 

hens . 

Tom pr i ces, on the other hand, starte d rather high and decreased in 

the fal l months and then increased to their peak in J une . This suggests 

that early processed toms can be more profitab l y so ld at process i ng time. 

Toms processed from Oc t ober through December increased an average of 

about 6 cents a pound by June for the 10-year per i od. This rise is 

about s u f fi cient to cover storage and other costs for the period. 

For the 10-ye ar period as a whol e it woul d appear profi table to sell 

t he he ns during the early months of t he ho liday season and s tore toms for 

l ater use. 

In order to examine this problem further it was hypothesized tha t 

t ne seasonal price patterns might be different for years of re l at i ve l y 

sm« ll and l a·rge produc tion. 

The 10 years of production were grouped i nto the high and low years 

o: production by plotting production over time and then fitting a straight 

line trend t o th<o data by t he method of l eas t squares. The years that 

f ell above the trend line were cons idered as high production year s and 
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those belmv the line were low production years. 

The seasonal prices of these groups were plotted for both hens and 

toms. 

The price pattern for hens was affected only slightly by the relative 

leve l of production; however, it was not sufficiently different to change 

the previous conclusions (Figure 10). 

An analysis of the price patterns indicated a difference in the 

seasonal prices of toms for the high and lm; produc tion years (Figure 11). 

Tom prices during the years of high production did not rise to the high 

that the price of toms did during the years of lower production. For 

high production years tom prices rose seasonally about three cents, 

whereas, for low production years they increased about 10 cents in seven 

months. The profitability of tom. turkey storage can be materially 

improved by paying attention to the relative level of production as 

against storing year after year. 

The level of prices for hens and toms in low and high production 

years as shown in Figures 10 and 11 has no significance since the price 

datu were not correc ted for tr e d. 
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INTRODUCTION SECOND SECTION 

The well-known statement that "price depends upon supply and demand" 

is familiar to all. The analysis of prices is the determination of why 

prices have changed over time. In order to accomplish this analysis it 

is necessary to go back and consider what, if any, changes have taken 

place in the supply and demand. Then an explanation concerning price 

movements would be possible. Considering demand a l one, it sums up the 

response of consumer demand for a given product to alternative prices of 

that product. 

Demand is a function of many variables, whereas the demand curve 

deals only with two of thes e variables - -price and quantity demanded . 

The distinction between a movement along and a shift in a demand curve 

may be summarized in terms of variables involved. Any change in quantity 

demanded which results only from a variation in price is a movement a l ong 

the curve, whereas a change in the value of any other variable in the 

demand function is likely to shif t the demand curve. 

The supply s ide shows what quantities of a commodity will be offered 

for sa l e at different prices . It summarizes the sellers quantity reaction 

to various prices. A change in supp ly means a change in the location or 

position of the whole curve, but production is s imply the quantity pro­

duced at a specific point on the supply curve . 

By combining supply and demand on the same graph the intersection 

of these two curves determines the price at which a certain quantity of 

a good could be sold. 
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Over time the price of turkey has been continually decreasing and 

the quantity sold has been continually increasing. This analysis is 

concerned with these movements. The conceptual solution for the analysis 

started with the price of turkeys and determined measures of the demand 

and supply, and from these determining the important variables that have 

caused the movements in the supply and demand. In graphic form the 

analysis would look like this. 

Supply Variables 

Price turkey 

Demand I Variables 
~~~~ 

A close look at the theoretica l "analysis determi ned that in rea l ity 

the amount of turkey demanded and the amount of turkey supplied (with a 

slight change due to co ld storage holdings) would be basically the same 

figure. This proves to be no problem in the analysis; however, this does 

emphasize the importance of using proper logic in determi ning the vari-

ables that have cause6 the movements of the demand and supply curves . 



THE MEASUREMENT OF DEMAND 

The actual analysis was basically accomp lished by the use of time 

series data, observing how prices, quantities, populations, incomes and 

various other factors related to demand and supply have changed over 

time . 

Two methods were ava ilable for use in exp l aining or analyzing the 

relationships, tabulation and correlation . Tabu l ar analysis would give 

no indication of how c l osely demand and supp l y are related to their 

respective independent variables; whereas, the correlation method does 

give a precise answer to this question. Hmvever, in using correl a tion 

methods cer tain r e lationships are assumed a t the beginning such as: t hat 

the re la tionship of the data was linear rather than curvilinear a nd addi­

tive rather rhan joint. 

After careful consideration of t he data avai lable and plotting of 

the var i ab l es with supply and demand it was decided that the relation­

ships wer e linear and tha t the multiple correlation method of analysis 

wou l d give more informative results than would the tabular method. Much 

data use d in the multiple correlat i on problems f or both supp l y and demand 

were not available before about 1940 wh i ch limited the number of obser ­

va tions tha t could be used to 21 years . The influe nce of the Wor l d War 

II could have dis t or t ed the relationship due t o controls during the 

depression scare af t er the war . Therefore, the series used in the mul­

tiple correla tion problems for both supply and demand were solved using 

~;o time periods . One was from 1940 to 1960 and the other was using 
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1947 to 1960. It was found that the correlation coefficient was slightly 

higher using the shorter time period. By using the shorter period of 

time several degrees of freedom are lost and statistically this is very 

important as the relationship between the variables must be greater in 

order to be statistically significant . After considering both alter­

natives it was decided that the 21 year time series was justified due to 

the limited number of observations and the evidence that the controls 

during the war years did not have as much affect as was thought. 

The bas i c dat a use d to measure the demand changes 

There are various meanings used in connec tion with "demand" as has 

previously been discussed. In this case the term "dernand 11 was used to 

represent the amount of turkey that was removed from the market at given 

prices in each of the 21 years. This i s dif feren t from the theoretical 

demand curve in that each one of these prices and quantities is where 

dema nd and supply intersected determining price and quantity, but it is 

not the whole demand curve. In essence what this amounts to is the 

amount of turkey that disappeared off from the market and in this study 

it was assumed to have been consumed . Thus, it was a time series of the 

consumption of turkey over this 21 year period. In all statistical reports 

studied there were none that gave the actua l amount of turkey that was 

consumed; therefore, this series had to be constructed. It was determined 

by taking the total pounds of turkey produce d i n each year plus the cold 

storage that was held over from last year's production (measured on 

December 31) mi nus the amount of turkey left in cold storage on December 

31 of that year . 

Table 1 shows the data that was used to determine this disappearance. 

The demand for any given year may be expressed in equat i on form as 
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Table 1. Est imated demand or disappearance for turkey, 1940-1960 

Turkeys sold January 1 December 31 Dis ap -from farms + cold storage cold storage 
(mil. Eounds) (mi 1. Eounds) (mil. EOunds) 

pearance 

1940 506 52 61 497 

1941 491 61 so 502 

1942 523 so 36 537 

1943 485 36 37 484 

1944 577 37 73 541 

1945 715 73 108 680 

1946 740 108 128 720 

1947 634 128 83 679 

1948 549 83 51 581 

1949 748 51 127 672 

1950 808 127 110 825 

1951 927 110 107 930 

1952 1049 107 147 1009 

1953 999 147 122 1024 

1954 1149 122 121 1150 

1955 1079 121 95 1105 

1956 1247 95 162 1180 

1957 1348 162 177 1333 

1958 1338 177 162 1353 

1959 1432 162 149 1445 

1960 1488 149 160 1477 

Source: Poultry and Egg Situation, January 1962 . 
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where 

D demand 

P production 

S cold storage 

Once the consumption of turkey was determined the nex t problem was 

to determine wh i ch of many possible factors to use as independent variables. 

The impor tant c ondition to consider in se l ec ting the var iabl es was t o 

selec t those which were responsible for or r elated to the c hange in rlemand. 

Various t ypes and sources of data were carefully considere d in order 

to ob t ain the best possible facto r s. By best, meaning those that were 

consider ed t o have had the greatest affect on the variation in demand. 

After cons iderable trial and e l imina tion process five independent vari-

ab l es were finally dec ided upon. These 11ere: 

Population. When using any time-series data , one of the most 

disturbing factors is the population changes that have t aken p l ace over 

the period of time that is being st udied. The desire of consumers for 

meat i s based on a solid background of preferences, habits, and prejudices . 

This is passed on from generation to generation and as the population 

continues to increase its effec t i s felt on the demand for turkey. This 

is evident by the increase in per c apita consumption of all meat and 

espe i ca lly turkey as compared with the change in the per capi ta consump-

tion of o ther items whic h have been decreas ing such as potatoes . 

Therefore, there is good reason to think that as the population 

*This may be read as the demand in time periods t equals to the 
product i on in time periods t p l us the cold s t orage in time period t 
minus one year, minus the col d storage in time period t. 
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increases by a certain amount, that the quantity of turkey demanded will 

increase by that same amount. 

Disposable income. Over this 21 year period of time there has been 

a marked increase in the disposable incomes that people have had avail­

able to spend . This increase has an effect on a ll food items and 

especial l y items such as meats. As people's material welfare increases, 

they tend to turn from cheaper food items to meat. Turkey is affected 

because as disposable incomes increase people will purchase more turkey . 

However, when talking about prices or incomes of any k i nd over a 

period of time , money is used as the measure of value. The value of 

money tends to change and over the period of time being considered it has \ 

grea t ly decreased in va ll.<e. Thus, the disposable income had to be adjusted 

or converte d into what is termed "real income . " This was accomp l ished 

by dividing disposable income by consumer price index, 1vhi c h i s a measure 

of the changes tha t have t aken place in the purchasing power of the 

do llar (Table 2). 

Price of turke y. In discussing the theory of demand in t he shor t 

run it i s c om:non t o thi nk of price of turkey as the cause and the 

quantity consumed as the result. In other words, in the mea t market t he 

general consumer i s in no cond ition to influence price; given a pr ice he 

will dec ide how much to purchase. Thus, the price of turkey within the 

short run affects the amount of turkey disappearance . 

The majority of turkey was marketed during the four months of 

October-January . Therefore, the price series that was used t o represent 

the price of turkey 1<as the 1<e i ghte d average farm price of the se fo ur 

months . 

In this series of prices and as was stated above, wherever prices 
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Table 2. Per c apita di sposable income deflated by consumer price index, 
1940-1960 

Per capita Consumer Real 
disposable price 

incomes income a indexb 

1940 576 59. 9 9 . 62 

1941 697 62.9 11.08 

1942 871 69.7 12.50 

1943 977 74 . 0 13.20 

1944 1060 75 . 2 14 . 09 

1945 1075 76 .9 13.97 

1946 1136 83.4 13 . 62 

1947 1131 95.5 12.36 

1948 1291 102.8 12.56 

1949 127 2 101.8 12.59 

1950 1369 102.8 13 . 32 

1951 1474 111.0 13 . 28 

1952 1520 113 . 5 13.39 

1953 1582 114 .4 13.83 

1954 1582 114.8 13.78 

1955 1660 114 .5 14.50 

1956 1742 116 . 2 14.99 

1957 1804 120 .2 15.01 

1958 1826 123.5 14 .79 

1959 1906 124 . 7 15.28 

1960 1947 126.6 15.38 

8 Source· Pou ltry and Egg Situation, November 1961, p. 11. 
bSource; Statistical Abstract of U.S. 
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are used in time series, they must be deflated in order to see them in 

the proper perspective. Therefore, the turkey price series as we ll as 

the next two factors had to be deflate d and put in terms of a base value 

of the dollar. The deflating process was accomp lished by dividing all 

of the price series by the price index of all farm products, which was 

first adjusted so that its bas e was 1960 = 100 putting everything in 1960 

dollar terms. 

The price index of all farm products was used as the deflator as it 

was fe lt that it was the most satisfactory measure of the average price 

changes that occurred in the series that were used (Table 3). 

Price of broilers. When considering the basic theory of demand, it 

is impossible to ignore what is termed as competitive goods or goods that 

are close substitutes. Broiler prices were considered as a factor in 

this light. For example, a higher price for broilers will increase the 

demand for turkey, and as the price of turkey increases, people would 

s ubstitute broilers for turkey (Table 4). 

Price of cattle . The price of cattle was included as a factor in 

that it was also considered t o be a compe titor of turkey . Any change in 

the price l evel in cattle prices wo uld affect the demand for turkey . 

There was no average retail price available so the price per 100 pounds 

received by the farmer was used as the time series (Table 5). 

Multiple correlation analysis of the demand 

Using the five variables previously discussed as the independent 

variables and using pounds of turkey consumed as the dependent variable 

resulted in a multiple-correlation coefficient of .983 indicating a very 

high degree of association between the five independent variables and 

the dependent variable. 
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Table 3. Price of turkey deflated by index of prices received for all 
farm products, 1940-1960. (1960 = 100) 

Turkey Index price Deflated 
price received for price turkey 

Oct. -Jan . al l farm Eroducts Oct. -Jan . 
(cents) 

1940 15. 4 42.0 36 . 7 

1941 20.1 52.1 38.6 

1942 27.4 66.8 41.0 

1943 32 .1 80 . 7 39 . 8 

1944 33 . 6 81.9 41.0 

1945 32.9 87.0 37.8 

1946 35.6 97.9 36 . 4 

1947 37.2 ll5.5 32.2 

1948 47 .4 ll9. 7 39.6 

1949 34 .0 104 . 6 32.5 

1950 33.1 108.4 30 . 5 

1951 37.6 126.9 29.6 

1952 33.7 121.0 27.9 

1953 33.7 108.4 31.0 

1954 28.1 104 . 6 26.9 

1955 30 . 5 97.5 31. 2 

1956 26.6 96.6 27.5 

1957 23.1 98.7 23.4 

1958 23.5 105.0 22.4 

1959 26.2 100.8 25 . 9 

1960 25.9 100 . 0 25 . 9 

Source : Egg and Poultry Statistics, Statistical Bu lle t in 305 , March 1962. 
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Table 4. Price of broilers deflated by the index of prices received for 
all farm products, 1940-1960. (1960 = 100) 

Index of prices Deflated 
Broiler received for a ll broiler 

farm products 1960=100 prices 

1940 17.3 42.0 41.2 

1941 18 . 4 52.1 35.3 

1942 22.9 66.8 34 . 2 

194 3 28.6 80 . 7 35.4 

1944 28.6 81.9 34 . 9 

1945 29.5 81.0 33.9 

1946 32 . 7 97 . 9 33 . 4 

1947 32.3 115.5 27 . 9 

1948 36.0 119.7 30.1 

1949 28.2 104.6 26.9 

1950 27 . 4 108.4 25 . 3 

1951 28.5 126.9 22.5 

1952 28 . 8 121.0 23.8 

1953 27.1 108.4 25. 0 

1954 23.1 104.6 22.1 

1955 25.2 97.5 25.8 

1956 19.6 96.6 20.3 

1957 18.9 98.7 19 . 1 

1958 18 .5 105.0 17 . 6 

1959 16.1 100.8 15.9 

1960 16.9 100.0 16.9 

Source: Egg and Poultry Statistics, Statistical Bulletin 305, March 1962. 
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Table 5. Pr i ce of ca ttle defl ated by i ndex of prices received for a ll 
farm products , 1940- 196 0. (1960 ; 100) 

Farm price I ndex of prices Deflated price 
of ca tt l e per r eceived by f armers of ca ttle 

100 eounds for all eroducts 

1940 7. 60 42.0 18 .10 

1~4 1 8 .~0 52. 1 16.89 

1942 10.70 66.8 16.01 

1943 11. 90 80.7 14 . 74 

1944 10 . 80 81.9 13.18 

1945 12 . 10 87 . 0 13.90 

1946 14.50 97.9 14.81 

1947 18.40 115 . 5 15.93 

1948 22 . 20 119. 7 18.55 

1949 19.80 104.6 18.9 3 

1950 23 . 30 108.4 21. 49 

1951 28.70 126.9 22.62 

1952 23 . 40 121.0 20.08 

1953 1.6 . 30 108.4 15.04 

1954 16 . 00 104.6 15.30 

1955 15.60 97.5 16.00 

1956 14. 90 96.6 15.42 

1957 17.20 98.7 17.42 

1958 21.90 105 . 0 20.86 

1959 22 . 60 100.8 22.42 

1960 20.80 100 . 0 20 . 80 

Source: Agricultur e Prices. 



xl per capita disposable jncome 

"2 deflated broiler prices 

"3 defla t ed ca ttle prices 

"4 deflated price turkey 

"5 population 

y pounds of turkey consumed 

The coefficient of det erminat ion or R2 was . 964, meaning that of 

the LOtal squar ed varia bility about the line of regress ion these five 

variables accounted for 96 percent of it . 
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Considering the influence of each of the independent var iables 

separa t e l y, population a l one accoun t ed for 96.4 percent of the square d 

variability in the pounds of turkey consumed. Or in other «ords, the 

influence of po pulat ion on the demand for turkey was so grea t it domi ­

"ated the o ther tour var iables and their true relat ionship could not be 

de t errnined. I t is possible to make direct adjustments for population 

changes the reby g i ving the o thel four variables a chance to indicate 

their relationship to the demand. This tvas accomp lished by reducing 

total pounds of t u, key consumed each year to a per capita basis. Chang­

ing demand to a per capita consump tion basis elimi na tes the possibility 

of a change in demand due to a c hange in population. 

Pounds consumed were ca l c ulated on a per capita basis and the other 

variables were unc hanged. Thi s e limina ted the population var iable leav­

ing only four i ndependent variables. 

xl deflated price broilers 

"2 deflated price cattle 

"3 de flate d price turkey 

"4 pet· cap ita disposa ble income 

y pee cap ita consumption turkey 
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This set of variables resulted in a mu ltiple-corre lat ion coefficient 

of R2 = . 936 (Table 6), meaning that after the increase in demand due to 

the increase in population had been adjusted for, of the r emaining 

squared var i ab ility these four variables accounted for 93 . 6 percent of it. 

The corre l a ti on coefficient ind icated the degree of re l ationship between 

the vari ab l es and t he per cap ita demand for turkey . A perfect correlation 

i s 1.0 and t he LOrrelation in this case was .967, indica ting a very high 

degree of relati onship . 

Before drawing any defi.nite conc lusions, howevt!r , it would be better 

to exami ne the partial coeff icients and the re:gression coefficient s 

(Table 6). 

The first var iable in the ana l ys is wa s that of the deflated price 

of broilers. It is normally expec t ed that as the price of broilers 

ir1creases the demand for turkey would increase and as the price of 

broilers decreases the demand for turkey would decrease due to the com­

petitive nature of the two. The examination of the regression coefficient 

indicates a negative sign, meaning that as the price of broilers increases 

the c o nsumption of turkey decreases and as the price of bro ilers decreases 

the consumption of turkey increases . 

This unexpec ted sign may be due to two factors . One , it may be due 

t.o an "in t er-corre lation," meaning that the independent variables are 

themselves inte rrelate d . In this case the partia l coeffic ients of cor -

relation indicates that there is inter - corre lati on between the price of 

turkey and the pr i ce of broil er s. The coeff icient for broilers alone 

(rl2 . 345) was . 926 . The coe fficien t of corre lation for the price of 

turkey (rl4.235) was .925 . The comb i ned affec t of these t wo variables 

(rl24.35) = . 946 shows a s li ght decr ease f r om the coef ficient of 



Tab le 6 . Multiple, partial and r egr ess 1on coefficient s fo~ per capita consumption of t urkey and r~lated 
independent variable s 

Types of Coeff icients of 
rela:io:1s hips determination 

Multinie R2 = 1 . 2345 = . 936 
Partials r 212 . 345 

r 213 .245 
r214 . 235 
r2l 5 . 234 
r 2145.23 
r 2134 .25 
r 2135 . 24 
r 21345. 2 
r2123 .45 
r2124 . 35 
r 2125 .34 
r21245 . 3 
r 21234 . 5 
r21235 . 4 

r.~ ~ pe r capita consumpt1on 
x; = price broiler 
x~ = price cattle 
x4 = price turkey 
x5 = disposable income 

= . ss -
= . 267 
= .855 
= . 571 
= . 919 
= . 858 
= . 625 
= .924 
= . 901. 
= . 894 
= . 86 3 
= . 921 
= . 927 
= . 90L 

Coefflcients o~ 
correlation 

R = 1.231+5 = .96 7 
rl2.345 = - . 926 
rl3 . 245 = -.51 6 
rl4. 235 = -.925 
rl5. 234 = +. 7 56 
rl45.2 3 = .95 9 
rl34 . 25 = .926 
r 135 .24 = . 791 
r 1345 . 2 = .96 1 
rl23.45 = . 95 1 
rl24 . 35 = . 946 
rl25 . 34 = . 927 
rl245. 3 = . 960 
rl234.5 = . 963 
rl235.4 = . 95 1 

Regression 
coefficients 

bl2.345 = - . 079 
bl3.24 5 = -.0435 
bl4.325 = -.106 
bl5.23!. = .150 

Probabi lity leve l 
at which B become s 

signif1cant 
D.F. = N-K- 1 = 16 

Between 
.1 0 to . 20 
. 05 to . 10 
.01 to . 02 
.10 to .20 

"' w 
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corre l ation of broilers prices and a slight increase from the coeffic i en t 

of turkey prices. For the very r eason that the combination of these two 

did not better the correlation coefficient of broilers i s enough to say 

that there was a degree of inter-correla tion. The resu lt was a minus 

sign . 

Another factor which may cause a unexpected sign may be due to the 

influence of another variable which was not included or adjusted for in 

the correlation problem. 

The nex t factor t ha t was cons idered was the deflated price of ca ttle . 

The coeffic i en t of determination indicated that it was the least important 

of the four variables in explaining the squared variability around the 

line. of regression of per capita consumption of turkey (r 213. 245) = • 267 . 

The corresponding corre l ation coefficient (rl3.245) was . 516 ind icating 

some relationship~ however, not as high as the other three variables. 

Here again the problem of the unexpected s ign was encountered . In 

examining the partial coeff i cients (Table 6) it was evident that there 

was aga in a high degree of inter-correlation between the deflated price 

of tur key and the de flated price of cattle. The coeff i c ie nt of corre ­

l a tion for the price of turkey was (r l4.235) .925 and the coeffic i ent of 

correlation for the price of ca ttle was (rl3 . 245) .516. When bo th are 

combined the net affect was (rl34.25) .926 indicati ng the inter-corre­

lation . 

The third fac t or considered was the deflated price of turkey . In 

this case the s i gn was negat i ve as was e xpec ted. The regress i on coef­

fic i ent was - .106 indicating tha t as the price of turkey decreased by one 

cent tha t the per cap ita consump tion would i ncrease by .106 pounds. In 

other words with a 10 cent cha nge in the pr i ce of turkey there was 1.06 
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pound change in the per cap ita consumption of turkey. The coeff i cient o f 

corre lation indicated a high degree of re l ationship between the price and 

per cap ita consumpt ion of t urkey (rl4.235) ~ .925. This corresponded to 

a coeff icien t of de t ermina tion of ( r 214.235) ~ .855, indicating that the 

pr i ce of turkey was quite high in e><p laining the var iations about the 

line of r egression. The T test of the regression coefficient indicated 

that the t urkey prices were highly significant (bl4.235) = .01 to .02. 

Real per capita disposable in orne was the fourth factor used. The 

coeff icient of cocre lation (r l 5 .234) was . 756, indicating a fairly hi gh 

degr ee of relationship between the per capita disposable income and 

turkey disappearance. The coeffic ient of determination (r 215.234) amounted 

to . 571. The regress ion coefficient had a posi Uve sign and was (bl5. 234) 

.150 meaning that with a one dollar increase in the per capita real 

expendible income that the per cap ita consumption of turkey would increas e 

by .150 pounds. With a 10 dollar increase this would mean a 1.5 pound 

increase in the per capita consump tion of turkey. This regression coef­

ficient became significant near the .10 percent probability level. 

In e xamin ing the c omb inations of the partials many of t he s ame c on­

clusions are arrived at. By leaving out the price of cattle, which had 

the l eas t affect, the coefficient of determination (r2134.5.2) was . 924 

indicating that the price of cattle did not have a great deal of affect 

on the per capita cons umption of Lurkey. 

By cons idering the pr ice of turkey and the real income and holding 

the affec ts of the other two var i ables at their average, the coefficient 

of deter mina ti on (r 2145 . 23) was . 919 with the r value being . 959 . In 

other words these two variables alone accounted for all but a very little 

amount of the variation in the per c apita consumpt i on of turkey . 
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The affects of the other combinat ions are found in Table 6; it was 

felt that they say essentially the same thing as has already been said 

and wi ll not be discussed. 

Multiple correlation analysis of demand 
(trend r emoved) 

A l og i ca l question asked at thi s point in the demand analys i s was, 

to what extent were the independent variab l es just explaining trend in 

per cap ita consumption? There has been definite t rend up in the per 

capita consumption from 1947-1960. Associated with this same trend was 

a tre nd down in the relative pr i ce of turkey. 

Therefore, the per capita consumption was adjusted by dividing 

through by i ts trend leav i ng only the variations about the trend to be 

explained by the independent var i ables . 

Again the same independent variables were used in the multiple cor-

r e l a t i on problem with one change. The pr i ce of broilers was deflated by 

an index of the price of turkey. Thi s then put the price of broilers in 

terms of the price of turkey , removing the trend in this price serie s . 

The o ther va riables were unchanged. 

The result of this regression indicated that of the squared vari-

a tions left, af t er trend is removed, that these four variables accounted 

for (R21.2345) = 45 . 2 percent of it (Table 7) . This gave a correlation 

coeff i cient of (rl . 2345) .672, indicating a fair degree of relationship. 

The l eas t important of the var i a bles was the per cap ita income with the 

coefficient of determination (r 215 .234) equa l to .007 or very low. Price 

of broiler s (r214 . 235) and price of beef ( r 213.245) both accounted for 

about 9 percent each of the variabili t y . 

The price of turkey accounted for (r 212 . 345) 5 percent of the squared 
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Table 7. Multiple, partial and regression coefficients for per capita 
consumption ( trend removed) and related independent variables 

Types of Coefficients of Coeffic i ents of Regression 
relationships determination corre lation coefficients 

Multiple R21. 2345 .452 rl. 2345 = .672 

Partials r 212. 345 .055 rl2.345 =- .224 bl2.345=-.044 

r 213. 245 . 090 r13. 245 =-.300 bl3.245=- . 349 

r 214.235 .092 rl3.245 =+. 304 bl4.235=+. 436 

r 215.234 . 007 rl5.234 =-.084 bl5. 234=-. 0132 

r 2123.45 . 375 rl23 . 45 .613 

r2124.35 . 301 rl24 . 35 .55 

r 2145.23 .168 rl45.23 .41 

r2125.34 .1 26 rl25 . 34 . 355 

r 2134. 25 .112 r134.25 . 334 

r 2135. 24 .091 r135. 24 .303 

r 21234.5 . 452 rl234.5 .672 

r21235 . 4 .4 29 rl235 . 4 . 655 

r 21245 . 3 .320 rl21>5. 3 .566 

r 21345. 2 .175 r1345. 2 .418 

X per capita consumption 
x2 price of turkey 
x3 price of cattle 
x4 price of broilers 
x5 per capita income 
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variability . The regression coefficients indicate that the sign of 

broiler in this case was possitive. Evidently trend was the factor which 

was causing t he minus sign in the first regression problem. 

The combined affect of the price of turkey and the price of beef 

gave an r2 value of .375, whereas, the combined affects of price of 

turkey, price of beef and the price of broilers was .452 . The addition 

of the per capita disposable income did not increase the coefficient of 

determination . 

These four variables accounted for about half of the squared vari -

ation around the line of regression after secular trend was removed. 

Elasticity of demand estimated 

By plotting per capi ta consumption and deflated price of turkeys on 

a graph and assuming thi s to be representative of what the demand has 

been for 21 years, it was possible to determine the demand elasticity. 

Different goods vary in the degree to which their use responds to a 

reduction in price. "Elasticity" is the concept used when measuring 

this response. When the total revenue increases as a result of a reduc-

tion in price, the response is called "elast ic . " If the total revenue 

decreases by a reduction in price it i s called "inelastic . " If th€: r e is 

no change then it is called "unitary elastic . " The formula used t o 

measure this e l asticity was: 

"E" 
percent quantity increases 
percent price has decreased 

In the demand for turkey the e lasticity was different depe nding 

where on the line of least squares the e l as ticity was measured (Figure 12). 

From 40 cents per pound on down to about 25 cents the demand indicated 
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an elastic situation . As price decreased total revenue increased . At 

the intersection of 25 cents and 6 pounds per capi ta the elas ticity was 

unitary a nd from there on down the t otal revenue decre ased as price 

decreased or it was inelastic. 

At the mean of deflated price of turkey and per capi ta consumption 

the elasticity was 1 . 9 while at the price the 1960 turkeys so ld for the 

elastici t y was . 98 . This indicates that if the price goes any l ower than 

the 1960 price, with per capita consumption increasing as a result of the 

lower price, that it would be to no advantage to the fa r mer, as the 

farmer•s total revenue would not increase. 



THE MEASUREMENT OF SUPPLY 

The measurement of supply is subject to many of the same difficul-

ties a s the measurement of demand . In the short run the measureme nt of 

the s upply side of the demand-supply re lationship is the most important 

t o the turkey farmer . In discussing the theory of demand and supply it 

i s common t o think of price as cause and the quan t ity demanded as result. 

In the short run situation of a g i ven year and from the standpoint of 

the entire market, turkey supplies de t ermine prices rather than the 

price de t ermining supply. In the long run situation, supplies are gen-

erally responsive to changes in price . 

The supply of turkey was considered to be the amount of turkey 

(measured in millions of pounds) that farmers were willing to produce 

and se ll, plus the amount of turkey held in cold s torage from last year's 

production to be marketed thi s year . 

Supply for each of the 21 years may be generali zed by: 

where 

St supp l y 

Pt produc tion 

CS cold s torage 

time 

>'<This may be read as the supp ly in time period t equals to production 
in time period t plus the cold storage in time period t minus one year. 
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This gives the amount of turkey that was available for sale on the 

open market for each year. At the end of each year there is a consider­

able amount of turkey that is left in cold storage that did not sell 

that year. 

llad the price been right this turkey would have been sold before 

January l; therefore, it was cons idered part of the supply. 

There are two elements of supply--the production each year and the 

amount of turkey held in cold storage on January 1 of each year . Exami­

nation of each of these factors indicates that the production of turkey 

has been the factor which has varied the most over the pas t two decades. 

Cold storage holdings have varied some but for the past 10 years have 

t ended to remain constant around 12 percent of each year 's production 

(Figure 2) . 

The value of knowing what the production '"ill be for the coming 

year is importan t to the turkey farmer because if he knows that the pro­

duction will be larger than usual he may want to cut bac k his own pro­

duction. If he knows that it is smal l er than usual, he may want t o 

increase his production. 

The U.S.D .A . publishes many outlook reports among which is Farmers 

Intentions to produce turkeys which is a prediction of the number of 

turkeys to be produced next year . The accuracy of this report is impor ­

tant to the turkey farmers, as this would give him a good predictive tool 

to measure production . 

Farmers intentions 

In the fall of each year the U.S.D.A. t akes a sample survey of 

turkey farmers in the United States to determine from them the amount of 
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increase or decrease they plan for turkey production the coming year . 

Based on their study in the fall the U.S.D.A. publishes in January 

of each year the percentage increase or decreas e expected in turkey pro-

duct ion . 

Relating Farmers Intentions expressed in mil lions of birds and 

actual numbers produced in a s imple correlation problem it was determined 

that the coefficient of determination was . 982 with the coefficient of 

correla tion being . 99 (Figure 13). The regression equation was 

Y = 1.9 + . 966xl . The value of this equation lies in its ability t o 

es timate production in terms of Farmers Intentions. 

The s tatist ical te s t to determine how accurate the estimate will be 

was accomplished by the use of the following formula. 

where 

s 1. 2 = VN(jy2 (l-B2J.. 2) 
N-M 

M is the number of constants in the regression equation. This 

indicates that t he chances would be 95 out of 100 that any one es timate 

wo uld be correct t o within 1.87 million birds; which is quite accurate. 

In other words this indicates that Farmers Intentions is a good estimate 

of what to expect for turkey production the next year (Figure 14). 

The analysis thus far would look like this in graphic form. 

Farmers Intentions Variables 

Production 

Price Cold Stora e 
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Basic data used to measure supply changes 

Using Farmers Intention as representative of production or supply, 

four variables were decided upon as being the most important influences 

to the farmer at the time he is making out his intentions report. 

Average price poultry feed . The price of feed is the biggest cost 

factor the turkey farmer must consider. In past years in Utah it has 

amounted to about 67.7 percent of the total cost of production (8). Any 

change in this cost factor would certai.nly have an influence on the 

turkey farmers decisions as to how many turkeys to produce. 

In the raising of turkeys the poults are started on a certain type 

of feed and after so many weeks a regular poultry ration is usually sub­

stituted. This poultry ration constitutes the majority of the feed that 

is required to produce a marketable turkey. Therefore, the price series 

that was used was the average price of the poultry ration. In order to 

adjust for any general price level changes or trends this price series 

was deflated by the index of all farm prices paid by farmers. 

At the time the intentions report is made out the farmer has pre­

dictions as to what feed s upplies will be next year and on this basis 

makes his judgment as to what he thinks the price of feed will be. 

Assuming he makes accurate judgments, the price of feed that was used in 

the correlation analysis was the average price for the year the intentions 

report was filled out (Table 8). 

Cost of poults. Cost of poults is also an important item in the 

total cost of production the farmer must and does consider. Any change 

in the price of poults would certainly influence him as to the number of 

birds he would raise. Over the past 20 years adjusted average poult 

prices have tended to decrease from a high in 1941 of $1 .10 each to a 
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Table 8 . Average price poultry ra tion defla ted by the prices paid by 
farmers for all farm products, 1940-1960. (1960 = 100) 

Average price Prices paid 
Deflated price poultry by farmers 

rationa 1960 = 100 
poultry ration 

1940 1.54 41. 5 3.7 1 

1941 l. 68 43 . 8 3. 83 

1942 1. 83 50.8 3. 60 

1943 2.21 55.9 3.95 

1944 2. 66 58 . 9 4 . 51 

1945 2. 94 63.5 4 . 62 

1946 2.91 67.9 4 . 28 

1947 3. 47 79.9 4. 34 

1948 4 . 17 86.6 4.81 

1949 4.30 83 . 6 5 .14 

1950 3.47 85.6 4 . 05 

1951 3.59 94.3 3. 80 

1952 4.02 95 . 0 4 . 23 

1953 4 . 2l 93.3 4.51 

1954 3.87 94.0 4 . 11 

1955 3.86 92.3 4. 18 

1956 3.54 93.0 3.80 

1957 3.47 95.6 3. 62 

1958 3.42 98 . 0 3. 48 

1959 3.40 99.3 3.42 

1960 3.33 100.0 3.33 

as ource: Agriculture Prices, 1940-1960 . 
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low of .568 cents in 1959. The price of poults was adjusted in order to 

account for any general price leve l changes or trends (Table 9). 

Before any intentions reports are filled out the poult salesmen have 

contacted the farmers so that when the time comes to f ill out the inten-

tions report the farmer knows wha t the price of poults wi ll cost him for 

next year ' s production. 

The poult price used was t he average price for the year the intentions 

report was filled out for. 

Price of turkey . Undoubted ly the price the farmer rece i ved for his 

turkeys has an effect on the amount he will raise the next year . However, 

in this same concept a problem is raised as to the extent of influence 

each past year ' s price of turkey has on the next year ' s production. 

As Mr . Nerlove expressed this problem: 

Surely farmers must base their dec i sions on some reasonable assess­
men t of the supply and demand conditions for commodit ies they pro­
duce. Farmers react, not t o last year's price, but rather to the 
price they expect, and this expec t ed price depends only to a limited 
ex t ent on what last year's price was . (8, p . 498) 

Af t er a considerable amount of work on this problem it was determined 

that the inf luenc e of turkey pr ices two and thr ee years previous did not 

s i gnificantly affect the over-all result. Therefore, l a s t years price of 

turkey was given the full weight and was used as the th ird variable. 

Cold storage holdings. At the end of each year a considerable 

amount of t urkey is left in cold storage to be sold during the next year . 

The farmers consider this amount or a t least cons ider the percentage of 

the total production that was left in cold storage . I f production was 

high this past year but col d storage was higher percentage wise, then 

thi s mi ght cause the farmer to cut back on his intentions or production 

plans, or it could affect intentions in the o ther direc tion . 
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Table 9. Average price of turkey poults deflated by prices paid by 
farmers for all farm products, 1940-1960. (1960 = 100) 

Average price 
Prices paid 

Deflated price 
turkey poultsa by farmers 

turkey poults 1960 = 100 

1940 . 406 41.5 .978 

1941 .485 43 . 8 1.107 

1942 . 524 50.8 l. 031 

1943 . 563 55 .9 1.007 

1944 . 697 58 . 9 1.183 

1945 .759 63.5 1.195 

1946 .715 67 . 9 1. 053 

1947 . 697 79 . 9 . 872 

1948 .841 86.6 .97 1 

1949 . 855 83 .6 l. 022 

1950 .751 85 . 6 . 877 

1951 .698 94.3 • 740 

1952 .667 95.0 .702 

1951 .663 93.3 .710 

1954 .620 94.0 .659 

1955 .618 92.3 .669 

1956 . 638 93 . 0 . 686 

1957 . 611 95 . 6 . 639 

1958 . 594 98 . 0 .606 

1959 . 566 99.3 .568 

1960 .591 100 .59 1 

asource: Agriculture Prices, U. S.D.A., 1940- 1960. 
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Cold storage holdi ngs were expres s ed as a percentage of l ast year ' s 

production (Table 10). 

Mult iple correlation analysis of supp ly changes 

Using the Farmers Intentions reports as the dep endent variable and 

(a) price poultry ration, (b) price poults, (c) price turkey weighted 

average, (d) percen tage las t year's crop in co ld storage as the indepen­

dent variable s r esulted in the f ollowing information . 

The muLtiple coeff i c i ent of correlation between these variables and 

Farmers Intention was (Rl.2345) .905 with the coeff i cient of determination 

of (R21 . 2345) . 819 (Table 11). 

This give s reason to believe that t he four var iables that were used 

were quite closely correlated to Farmers Intentions and did an accurate 

job of explaining the variations in Farmers Intentions . All of the signs 

associated with the regression coefficients indicated the expected r ela­

tionships between the variables and Farmers Intentions . A look at the 

partials wil l tell which of the variables was the most important in 

exp laining the variations . 

The first variable was the price of poultry ration . In this s itu­

ation the coefficient of correlat i on was (rl2.345) .58 2 with a corres­

ponding coefficient of determination of (r212 . 345) .339. This was not a 

high degr ee of assoc i at ion but it does account for some of the variations 

in Farmers Intentions. The regression coeff i cient was (bl2.345) -8.13, 

meaning that wi t h a one dollar decrease in the price of ration that 

Farmers Intentions would increase by 8.13 million birds. The t test 

indicated that the regression coefficient became s ignificant between 

the .10 and .20 probabil ity level . 



61 

Table 10. Percentage of cold storage holdings on December 31 of each 
year, 1939- 1960 

December 31 Percentage 
Turkey sold cold storage in 

(million pounds) holdings cold storage 

1939 444 52 ll. 7 

1940 506 61 12.0 

1941 491 50 10.2 

1942 523 36 7.0 

1943 485 37 8.0 

1944 577 73 12.7 

1945 715 108 15.1 

1946 740 128 17.2 

1947 634 83 13.1 

1948 549 51 9.3 

1949 748 127 16.9 

1950 808 110 13.6 

1951 927 107 11.5 

1952 104 9 147 14.0 

1953 999 122 12.2 

1954 1149 121 10.5 

1955 1079 95 8 . 8 

1956 1247 162 13.0 

1957 1348 177 13.1 

1958 1338 162 12.1 

1959 1432 149 10.4 

1960 1488 160 10 . 7 

Source: Poultry and Egg Situa tion, January 1962, P· 23 . 



Table 11. Multiple, partial and regression coefficients for Farmers Intentions and related independent 
variables 

Types of Coefficients of 
relationships determination 

Multiple R2 = 1.2345 = . 819 
Part ials r212.345 = . 339 

r2u. 245 = . 766 
r 214.235 = . 394 
r 2145.23 = . 465 
r 2134. 25 = . 766 
r2135.24 = .800 
r 21345. 2 = . 801. 
r2123. 45 = .790 
r2124 . 35 = . 428 
r2125.34 = .341 
r 21245.3 = . 473 
r21234.5 = .802 
r 21235 . 4 = . 817 

xi = Farmers Intentions 
x2 = Price poultry ration 
x3 = Price turkey poults 
x4 = Price turkey lagged 

Coefficients of 
correlation 

R = l. 2345 = .905 
r12.345 = -.582 
r l3 .245 = -.87 5 
rl4 .235 = +.628 
rl45. 23 = .682 
rl34.25 = . 875 
rl35.24 = . 895 
rl35.24 = . 897 
rl23.45 = . 889 
rl24.35 = . 654 
rl25.34 = .584 
rl245.3 = .688 
rl234.5 = . 895 
rl235. 4 = . 904 

x5 = Percentage last years crop in cold s t orage 

Probability l eve l 
Regression at which B becomes 

coeff ic ients significant 
D.F. = N- K- 1 = 16 

Between 
b12.345 = -8.13 . 20 to .10 
bl3.245 = -82.50 .02 to .01 
bl4.2 35 = + . 65 .20 to .10 

"' N 
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The second variable used was the average price of poul t s. This was 

from all indications the most important influence in exp l aining the 

variat ions in the Farmers Intentions report . It alone accounted for 

(r213.245) 76.6 percent of the varia t ion and the coefficient of corre­

lation was (rl3.245) . 875 indica ting a high degree of re lations hip. This 

may indicate that the hatcheries have a cons iderable influence as t o the 

amount of turkeys that are produced. They certainly wouldn't throw 

poults away if they weren't bought, but would lower their pr i ce and put 

them on the market . The regression coeffic ient was (bl3.245) -82.5, 

meaning that as the price of poults decreased by 10 cents that the 

Farmers Intent ions to produce would increase by 8 .25 million birds . This 

regression coefficient was highly signific an t a t the .02 to .01 proba­

bility l eve 1. 

The third variab l e was the price of turkey lagged one year . As was 

previously explained , an expectations model 1vas used to dete rmine what 

weigh t to give past years price of t ur keys. The correla tion r esults 

indicate d t hat last year's price shou l d be given the full 100 percent 

weight. This price of turkeys resu l ted i n a coefficient of corre l ation 

of (rl4.2 35) . 628 indicating a fair l y high degree of re l ationship . This 

amounted t o a coefficient of de termination of (r 214. 235) . 394 or in other 

wor ds, pr i ce of turkey accounted for 39 . 4 percent of the variat i ons in 

t.he Farmers Intentions . The regression coeff i cient was (bl4.235) . 65, 

meaning that as the price of turkey increased by one cent that Farmers 

Intentions would increase by . 65 million birds . It became significant 

around the 50 percent probability leve l, no t par ticu l ar l y high. 

The price of turkey was expecte d to exp l ain more of the varia tion 

in Farmers Intentions than it did; however, costs are a big fac tor to 
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the turkey farmers and thes e res ults tend t o s ubstantiate this . 

The fourth and last factor was the percentage of cold storage held 

at the end of each year . 

The correlation problem indicated that this was the least important 

of the four variables considered. The correlation coefficient was 

(rl5 . 234) . 223 and the corresponding coefficient of determination was 

(r 215.234) .05. Cold storage holdings acc ounte d for only 5 percent of 

the variation in Farmers Intentions. The regression coefficient was 

(bl5.234) -1.14 or in other words, with a 10 percent increase in cold 

storage holdings there would be a 1.14 million decrease in birds pro­

duced by turkey farmers. This was significant at the 10 to 20 percent 

probability level . 

The combination of these variables indicated some inter-relation­

ships between some of the variables . The combination of price of feed 

and price of poults accounted for 79 percent (r 2123 . 45) of the variations 

in Farmers Intentions. Even t hough this was high, the price of poults 

alone accounte d for 76 percent of the variation alone, meaning that t he 

price of feed added only 3 percent to the 76 percent . This would 

indicate a degree of inter-relationship between these two variables. 

The price of turkey and the price of poults also indicated to some 

degree inter-r e lationship . Toge ther (r2134.25) these t wo exp l ained 76 

percent o£ the variations in Farmers Intentions. A look at the price 

poults its e lf indicates that it alone accounted for 76 percent, thus 

price of turkey added nothing. 

The other relationship resulted in much the same pict ure as has 

already be en explained and will not be discussed further. 

The regression equation that r esulted from the analys i s was 
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Y ~ 160 . 56 - 8.13X - 82.50X2 + . 65X3 - l.l4X4 

The value of a regression equation lies in its ability to estimate . 

In this case, however, the variables used are not available be f ore the 

Farmers Intent i ons report comes out. Thus, the predictive va lue of th i s 

e quation was substantially l essened. 

Multiple correlation analysis of price changes 

Many questions regarding turkey prices were explained in the section 

on seasonal and secular changes; however, all of the var iations were not 

accounted for. 

This section attempts to determine some of the more important 

factors which accounted for the changes that have taken place in turkey 

prices . 

Referring to the economic theory on supp l y and demand it is the 

in t ersec tion of the supp l y and demand that determines price. Therefore, 

in order to exp l a i n the movements of these intersec tions a combination 

of bo th s upply and demand fac t or s were us ed as independent var iables. 

Again the multiple correla tion me thod was used for the analys is. 

The ma j ority of turkeys are so ld from October t o January; ther efore , the 

price that was used as the dependent variabl e , was the deflated aver age 

farm price of turkeys from October to January. 

The independe nt variables taken from the demand s ide wer e the price 

of broilers def lated and per cap ita real income . From the supp l y s ide 

of the analysis the production of t urkey and col d storage were used . 

All were measure d in absolute changes from year to year, not percentage 

changes. 

The results indicated that of all the squared var i a tions in the 
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deflated price of turkey , these four variables accounted for 93.7 percent 

of it (r21.2345) (Table 12). The coeff icien t of correla tion was also 

high at . 968 (rl.2345). 

Looking at the effects of the individual factors, production of 

turkey and the price of broilers were the most important single fac t ors 

expl aining variations in turkey prices from year to year (Table 12). 

Produc tion alone accounte d for 84 . 5 percen t of the squared variability 

in turkey prices. The regr ess ion coefficient indicate d a negative 

relationship and was (bl2.345) - .012, meaning that with one million 

pound increase in turkey production the price of turkey could be expecte d 

to decreas e by 1.2 cents per pound. 

The price of broilers was also very high in explaining the varia­

bility of turkey prices. It exp lained 83.8 per cen t of the variation and 

was positive in its relationship . The regression coefficient indicated 

that with one cent increase in the price of broilers that the price of 

turkey would increase by 3.6 cents. This relations hip was expected as 

these two pr oducts are cons idered to be good s ubs titutes. 

The next mo s t important variable was the cold s t orage holdings. It 

accounted for 7 3. 1 percent of the variability and the relationship with 

the price was a negative one. As the amount of turkey held in cold 

storage increased by one million pounds, the price would decrease by 

• 22 cents. 

Real income was the lowest factor in explaining price variations 

with a coefficient of determination of .356 (r214.235). This was a 

positive relationship and was expec ted . The regres sion coefficient was 

.0156 (bl4 .325). With an increase of one dollar in per capita r ea l income 

turkey prices would be expected to increas e by 1.6 cents per pound. 



Table l2 o Mul t iple, part ial and regr ession coeffic i en t s fo r tu r key prices and rela t ed independent variables 

Types of 
relat ionships 

Mul t iple 
Part ials 

xl = pr ice t urkey 
x2 = pr ice broi lers 

Coeffic ient s of 
de t e r minati o!"l 

R2 = l o2345 = Oo937 
r 212 o345 = Oo838 
r 2l3o 245 = Oo845 
r 214 0 325 = Oo356 
r 2l5o234 = Oo73 l 
r 2145 o23 = Oo74 1 
r2134o52 = Oo89 2 
r 2135 0 24 = Oo87 5 
r21345o2 = Oo9l4 
r2123o45 = Oo87 
r2124o35 = Oo86 
r2 125o34 = Oo87 
r21245o3 = Oo89 
r 21234o5 = Oo93 
r 21235o4 = Oo89 

x3 = turkey produc t ion 
x4 = col d s t or age holdings 

Coeffic i ents of 
correlation 

R = 1.2345 = Oo968 
rl2o345 = +Oo9l5 
rl3o245 = - Oo92 
rl4 o 235 = +Oo597 
rl 5 o 234 = - 0 0855 
rl45o23 = Oo861 
rl34 o 25 = Oo944 
rl35 0 24 = Oo935 
rl345 0 2 = Oo955 
rl23o45 = Oo 94 
rl24o35 = Oo93 
r125o34 = Oo93 
rl245o3 = Oo94 
rl234o5 = Oo94 
r l235 o4 = Oo97 

Regression 
coefficients 

bl2o345 = +o036 
b l3o245 = -0011 8 
bl4o325 = +o0156 
bl5 o234 = - o0022 

Probabi l ity level 
at which B becomes 

significant 
DoFo = N- K- 1 = 16 

Becween 
o05 to o02 
oOl -to oOOl 
oOl-to oOOl 
o 20 to o 10 

a­...., 



The regression equation that resulted was Yc = 14.37 + .36X1 
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.012X2 

+ .016X3 - .022~. Making the test to determine how reliable the estimate 

would be, it was found that in 95 out of 100 chances that the estimate 

price would be correct to within 3.7 cents per pound. 

To get a visual picture of this predictive reliability, prices were 

estimated for the year 1940-1961 based on the regression equation. These 

estimates were compared with actual price changes (Figure 15). Only in 

one year was the difference greater than two cents. 

Using this equation to predic t the 1961 October-January deflated 

average farm price of turkey resulted in a figure of 18.9 cents per pound. 

The actual for this period after the price adjustment was made was 18.2 

cents per pound. 

Attempting this same thing on the 1962 price assuming that real 

income and the price of broilers did not change as these figures were 

not available the regression equation predicted a 18.3 cents per pound 

before being deflated. The price adjuster was not available and this 

could either raise or lower this prediction figure. 
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SUMMARY AND CONCLUSIONS 

Seasonal and secular trends 

1 . From 1940 to 1960 t o t al United States product ion of turkey 

increased 150 percent . Measured on the basis of per cap ita consumption 

the increase was 130 percent. Utah ranks eighth in t he na tion in pro­

duction of turkeys . 

2. Prices received for turkey by farmers relative t o al l farm 

prices has trended downward, part i cularly s i nce 1944 . From an adjusted 

pr ice of about 40 cents per pound in 1944 prices dec lined to about 25 

cents by 1960. 

3. From 1955 to 1960 more than 70 percen t of annual turkey used 

was in the four mont hs September through December. The long term trend 

is toward more equa l distribution throughout the year. 

4. Cold storage ho ldings in percen tage of production fluctuated 

from 5 to 19 percen t in the l as t 20 years without noticeable trend. The 

peak month of cold s t orage holdings has changed fr om February back to 

November and the low month from October to July. 

5. From 1950- 1960 seasonal patterns of prices were different for 

hen a nd tom turkeys. Hen prices were high beginning i n October and on 

an average exceeded tom prices by 5 or 6 cents per pound in November and 

December when demand for family s i ze birds was particularly strong. Tom 

prices ac tually exceeded hens from June t o August for the period studied. 

6. Seasonal price changes suggest the advisabili t y of short time 

(2 to 3 months) storage of early processed hens to, but not through, the 
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holiday season. Seasonal price rise of tom turkeys on the average was 

suff icient t o cover long time (6 to 8 months) storage costs. For five 

years of low turkey production re l ative to secular trend tom pr ic es 

advanced about 10 cents per pound seasonally, sugges ting the advisab il ity 

of long time storage in years of relatively lm,r production and sa l e at 

processing time in years of relatively high production . Hen prices did 

not show s ignificant differences in seasonal trend re lative to production 

level. 

Demand considerations 

l. Popu lation accounted for 96.4 percen t of the squared var i ation 

in pounds of turkey consumed when real income, price turkey, price broilers 

were he ld constant at t heir average. When popu l ation was eliminated by 

measuring cons umpt i on on a per cap ita basis, the deflated price of broilers 

accounted for 92.6 percent of the squared variations when other factors 

were held constant. The regression coefficient, however, indic a t ed a 

negative sign, whi ch was not expected . The price of turkey accounted 

for 85.5 percent of the variation in per capita consump tion and the 

regre ssion coefficient was negative, as expected. Prices of broilers 

and turkeys wer e highly interre lated. 

2 . Adjusting per capita consumption for trend it was fo und that, 

the pr ice of turkey, price of broilers, price beef and per cap ita real 

income exp l ained 45.2 percent of the remaining squared variability about 

the line of re gress i on. The regression coefficient of broilers was 

pos itive as expec ted and i ndica t ed that presence of sec ular tre nd was 

the cause o f the incorrec t sign in the previous pr ob l em. 

3. A demand curve constructed by use of the deflated turkey pr i ce 

a nd per capita consumption of turkey was less e lastic as prices declined. 



Recent supply-price relationships indicated, demand elasticity is near 

unity, based on this curve. 

Supply considerations 

72 

l. A simple correlation between the farmers Intent ions to produce 

turkeys and ac:tual production indicated a very high cor·re lation r ::;;: . 99. 

The Farmers Intention report published about January 20 of each year is 

highly reliable as an indica tor of supply and is availab l e soon enough 

to be va luable in decis~on mak i ng. 

2 . Using farmers Intentions as the dependent variable, it was 

found that the price of poults was most important in explaining the 

variat ions. Other independent variables in order of importance were 

price of tur key the previous year, price of feed, and cold storage 

holdings . These four variables together exp l ained S2 percent of the 

squared var i ability in Farmers Intentions. 

Price considerations 

l . Using weighted price of turkey as the independent var iable with 

dependen t variables from both the supply and the demand analysis resulted 

in a mult i pl e correl a tion of 96 .8. Product i on of turkeys and the price 

of broilers were the two most importan t independent variables explaining 

the variations i n the price of turkey. Cold s t orage ho ldings and real 

income were the other two var i ables us ed in the ana l ys is but they were 

less i mp or t an t. 

2. Prediction of the price of turkey may be ob tained by the us e of 

the regression equation Yc ~ 14.37 + . J6X1 - . Ol2X2 i· .Ol6X3 - .022X4. 

In order to ob tain an early prediction t he price of broilers and 

r e al income must be assumed, as es timates are no t ava ilable in January 



when production, in the form of Farmers lntentions, and cold storage 

holdings on January 1 are. 

73 

The assumed demand curve obLained in the demand analysis may also 

be used to predict price, where per capita consumption is obtained from 

Farmers Intentions and the demand curve indicates the price relative to 

that level of per capita consumption. 
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