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AN ANALYSIS OF ERRORS IN ESTIMATING YIELD AND GRADE
OF CATTLE SOLD ON A LIVE WEIGHT BASIS

Richard Murrey Alwyn Loyns
University of Manitoba, 1964

o

The livestock industry is an important segment of the Manitobe
economy. Thousands of cattle are sold and slaughtered in the Winnipeg
market area each year. Host of these animals are sold on a live welght
basis, a method of sale by which the estimated value of an animal de—
termines the price per pound paid to the seller. The evaluation process
involves estimation of the yield and grade by an experienced buyer, The
possibility exists of errors in estimating yield and grade which will
affect the final estimate of total value,

This thesis 1s a report on the nature, frequency and magnitude of
yield and grade estimation errors commitied by the purchasers of animals
for two St. Boniface packing firms, The data sampling was limited to a
time period of less than one month, during which a total of 287 steers
and 52 heifers were sampled, The sampling was limited to stesrs and
heifers of the estimated grade classifications Canada Choice, Canada Good
and Canada Stendard.

The study attempted to determine the size of errors experienced by
the packers under the assumpiion that the packers are concerned with only
aggregative accuracy, An attempt was made to determine the frequency
and magnitude of errors experienced by sellers of individusl animals.

The study also attempted to determine differences in errors made on steers
and on heifers as well as error differences between ssles msde directly

to the packing plants and sales through the Public Markets Limited,




The major assumptions necessary to the analysis were:
(1) the buyers assisting in the sample gathering were unaffected
in their decision msking by the recording of their decisions.

S Al

(2) the buyers grade estimates were attempts to identify the

official carcass grade.
(3) the value of each beef carcass grade purchased was the

average of the prices the buyers attempted to pay for those grades,

(4) the population of errors sampled were normally distributed.

I

The significant conclusions drawn from the study are as follows:
(l) maintenance of identity of individusl animals through the

B

slaughter process although time and labor counsuming, is feasible at
least on a research basis,

(2) individual yield, grade and price errors dc not always
cancel off so that the packer buyers may pay less then or more than
their buying orders for their beef procurements, REvidence of over—
payments as large as $0,96 per hundredweight live and underpayments as
large as $0.89 per hundredweight live were found on packers purchases,

(3) individual yield, grade and price errors occurred which
resulted in total pricing errors as large as $4.50 per hundredweight
live. In all cases, over one-third of the animsls were priced with an
error of over $1,00 per hundredweight live.

(4) yileld, and probably grade errors, are of such nature that
producers of high valued animals arve underpaid, and producers of low
valued animals are overpaide

(5) more study is required to detect conclusive differences

between the ability of buyers to evalvate steers and heifers, and to




accurately evaluate animals purchased fthrough direct and indirect

channels,
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CHAPTER I
IHTRODUCTION
1, HISTORY

Founding of the Red River Settlement in the early nineteenth
century resulted in the introduction of cattle into the area which is
now known as the Prairie Provinces. BRBarly slaughtering was done only
for home consumption but later, animals were slaughtered by local
butchers for the growing urban population. By 1870, an export trade
for cattle had developed with the UsSe In the Prairie Provinces a
few small packing plants were recorded as early as 1890 but their
importance was not significant until gbout 191051

In the early stages of development, cattle were sold both direct
to packing plants and through public stockyardse An Act passed by the
Manitoba Govermment in 1911 incorporated the Public Markets Iimitede
This institution officially began operation on August 14, 191392 The
method of price negotiation adopted involved settlement on the basis
of live price per pound by the private tresty method.

Development of truck transportation from the 1930ts onward in—
creased the proportion of truck deliveries at the expense of deliveries
by railway transportation. Accompanying the incressed importance of

truck deliveries was the increased proportion of snimals by-passing the

b W,F. Chown, S.C. Hudson, JeNe Lewis, The Direct Merkebing of
Livestock, Marketing Service, Economics Division, Canada
Department of Agriculture, November 1941, pe3.

2

Canada's Lergest Public Market, Bulletin published by ‘the
Union Stockyards, St, Boniface, Manitoba, 1957.




public stockyards and being sold directly to the packers. Although
these trends are not necessarily related, they have very closely
parallelled one anothem3

Recognition of the importance of beefl grading was first made in
1928 vhen a report of the Joint Beef Committee was made public in
Hiﬁnipeg@4 This report recommended that the Department of Agriculture
develop an official grading and branding system for beef, The reasons
for these recommendations weres (1) to ensure beef consumers of gquality,
and (2) to provide incentive to producers to market better quality ani-
malse In September, 1929, the service of beef grading became available
to any establishments requesting it. The official grades adopted were
“Choice" and "Good"a5 Rapid progress was made in the attempt to increase
the numbers of animals officlally graded. By May, 1942, the system was
sufficiently developed that it became statutory that all beef to be
branded was required to be first graded and stemped by an official
grader at the point of slaughter.

The records availasble do not indicate how the transition to the
present live sale method evolved, Since their inception, the packing
plants and Public Markets Limited have negotiated on a live weight price
determined by some form of visual appraisal of the animal prior to

slaughter. At the time vhen packers purchased a large proportion of

E Chown, et. ale, The Direct Marketing of Livestock, Pe 3e

4 HeJo Maybee, Beef and Veal Grading in Canada, ILivestock
Division Marketing Service, Canada Depariment of Agriculture,
Ottava, December, 1955, pe 3

5

1bide, Pa 4s




thelr procurements from livestock drovers, the price the producer
received was determined on a "per head" basis. These animsls vere,
however, ultimately purchased by the packers on a "per pound" basis,
The importance of drovers has decreased to the point where only a few
producers still sell animals by this method. A recent development has
been the apparent trend towards narketing slaughter animals on a rail

5a
grade basis,

2, THE PROBLEM

By far the largest proportion of slavghter cattle marketed are
priced by a visual appraisal of the animal prior to slaughter. Idive
pricing involves the making of two important types of estimations by
the buyer in the process of arriving at the final price offered, An
estimate of the carcass grade of the animal determines the carcass price
according to the offered carcass prices in that time period; estimation
of yield determines the adjustment from carcass price to live price, The
live price is negotiated on a per pound basis,

Appraisal of the animal is performed by an experienced packing
plant buyer, but his estimates are based on subjective judgments rather
than on objectively quantifiable characteristics, The buyer attempts
to visualize the animal in its saleable carcass condition and to evale
uate the carcass in terms of his buying orders., When he has decided
upon the anticipated carcass grade, he must then convert.the carcass
price per pound to a live price per pound according to his estimate of

the yield,

Sa See page 15,



The grade of a carcass is determined entirely by the physical
features of the sctual carcass as perceived in accordance with the
official grade standards by the government beef grader, There is no
a priori relationship between the characteristics of the live animal
and the resulting carcass grade., The buyer, depending on his experi-
ence, must appraise the live animal according to his estimation of the
characteristics of the resulting carcasse

Similarly, yield is dependent on the total amount of loss in
weight from the live to the carcass conditions Buyers, on the basis of
their experience, are supposedly able %o Judge the amount of this loss
and convert this estimste to a yield estimate which is then used to
convert carcass price to live pricea

Many factors contribute to the difficulty of estimating carcass
grade. Since the estimation of grade is subjective rather than quanti-
tative, the buyer himself is a source of error. Different buyers
appraising the same animal under identical conditions may estimate the
grade differently. Secondly, since official grade designations depend
on such factors as age, conformity, meat color, and color of and relative
distribution of fat, these factors must be detected by the buyer if the
proper appraisal is to be made, The relationghip of externsl and ine
ternal characteristics is not known with certainty. As a result, in-
ability to detect internal characteristics or misinterpretation of the
relationship between external and internal features mey result in esti-
mation errorse. Thirdly, the resultant carcass grade is to a large

extent a subjective decision, Skill in carcass grading is not always



5
uniform between qualified graders. Consequently, an additional source
of error is possible from the buyer - grader relationship,

Similar to grade estimation is the problem of relating externsl
characteristics of the animal to the amount of welght loss in the
slaughter process. The weight loss is influenced mainly by: (1) amount
of nfilin (water and feed), (2) viscera and body wastes, (3) necessary
trim including fat and bruises, (4) hide and appendages. The amounts
of these components relative to the carcass welght vary considerably
from snimal to animale, Ability %o detect these differences may be dif-
ficults Further, these subjective evaluations are generally made on
the basis of a brief and sometimes distant assessment of the animglf¥s
Phenotypic traits, Ability to estimate accurately the factors determin-—
ing yield may be a function of proximity to the animale Since price
negotiation usually occurs rapidly and under conditions of considerable
distraction, calculation errors in converting the carcass price per
pound to the live price per pound are also g possibility,

Therefore, the live purchase process seems to be one of estima~
ting the physical grade and yield of a live animaly, then transforming
these estimates into a price per pound of the live animal, The problem
fundamental to this study is to measure and analyze the accuracy with
which these estimates are accomplished, and further, to measure and
enalyze the effect of these estimates on the value and price trans-

formations resulting therefroms



3. IMPORTANCE OF THE PROBLEM

Common classifications of research usually include applied
research as one type, In marketing, applied research is usually of
the efficiency orientated nature, The method of efficiency orientated
research is generally concerned with conceptualizing an abstract, ideal
market, where, according to Alfred Marshall, "the same price is paid
for the same thing at the same time in all parts of the market 309"6
The deviations from the ideal market are measured and taken to be a
measure of the relative efficiency of the existing system.

‘In this study, the ideal or perfect market was considered to be
that in which there were no deviations between the grade and yield
estimagtes placed on individual animals prior to slaughter and the true
grade and yield known only after slaughter. In the absence of these
deviations, the price psid for an animal would have been the price that
animal was worth as an input factor to the production process of the
packing plant unless other sources of variations existed. Such imper—
fections could result from calculation errors and/or premiums or dis-
counts paid as a result of differences in bargaining power.

A study of the accuracy of pricing animals is important for
several reasons. A recently published report7 revealed varying degrees

of dissatisfaction with the live sale of slaughter cattle. ILive sale is

Alfred Marshall, Principles of Economics, (London: MacMillan
and Company Ltde, 1961) ppe 270~Tle

Livestock Marketing in Manitoba, Report of the Select Committee
of the Legislative Assembly of Manitoba, February, 1964, p. 53,
and Chapter 15 vassime




preferred because it provides greater freedom to bargain and an
opportunity for the seller to reject or accept an offered price. On
the other hand, rail payment is advantageous because of its precision
in pricing. Since in the rail payment selling method no estimation
of grade or yield is required, these sources of error are eliminateds
Rail pricing is opposed because of the difficulties involved in
identification of animels, the loss of freedom to reject a bid of
total knovn megnitude, fear of large losses due to condemnations snd
the impossibility of simultaneous bidding in sn auction ring of feeder
and packer buyers.

Although the incidence of rail pricing has been increasing in
recent years, a very small proportion of the slaughter animals sold in
the Winnipeg market ares are sold in this manner. In order to deber—
mine whether improvements in the existing marketing system are urgently
needed, some quantitative knowledge must be available on the relative
accuracies of rail pricing and live pricing. The problem of the

practicability of reil pricing was snalyzed in British Columbis in

194O~4168 A similar and more exhsustive study was done in Minnesota
9

from 1946-48," The results of these studies indicate that improvement
in marketing efficiency from the standpoint of grade and yield estimation

accuracy may be possible, However, since many technological and insti-

tutional changes have occurred since these studies were made and, since

The Practicability of Selling Cattle by Carcass Grade and Welght,
The Nationsl Advisory Beef Committee, Ottawa, March, 1942,

Aeho Dowell, Go Engleman, EoF. Ferrin, P.A. Anderson,

Marketing Slaushter Cattle by Carcass Weight and Grade, Technical
Bulletin No, 181, University of Minnesota Agricultural Experimental
Station, February, 1949.




they were carried out under conditions temporally and geographically
different from the Manitoba situgtion, thelr reported findings mey not
be valid currently and locallys

Yield and grade components are important to pricing accuracy
because of their importance in the price determination processe. A
relatively small physical error in the estimation of yield or grade may
result in a relatively large price error per pound and a relatively
large aggregate error when considered on the total animal basis. An
error in the estimate by one grade could easily result in a ten dollar
total price error on an enimale. Similarly, a deviation of one percent-
age point between estimated and true yield could easily result in a
total price error of five dollars per animalelo If these errors are
comnitted simultaneously, a total price error of fifteen dollars means
a relatively large loss to one bargainer and a large gain to the other,
An error of this magnitude may exceed the total margin of profit avall=
able to either the producer or the processor from the animal,

Approximately four hundred thousand slaughter cattle are sold
anmually in the Winnipeg market area, (see Table I) and errors of the
type studied could account for many thousands of dollars being redistri-
buted among producers and packers. Assessment of these errors, if they
do in fact exlst, is important to both packers and producers in improving
marketing efficiency as well as fo assist policy mskers in effecting a

more efficient and equitable system if this were found to be desirable.

These values are approximated from a live animal assumed to
welgh one thousand pounds. The assumed carcass price is
about $45.00 per hundredweight and a grade price differential
of $2cooa




TABIE I

TOTAL CATTLE RECEIVED BY PUBLIC STOCKYARDS AND PLANTS
%
IN MANITOBA 1959-63

Year 1959 1960 1961 1962 1963

Received at Public
Stockyards (Wpg.) 264,184 251,975 330, 744 232,256 246,995

Received at%
Plants (Men.) 142,200 173,568 183,035 146,079 154,759

Total Manitoba 406,384 425,543 513,779 3784335 401,754

Totel Canada 2,183,701 2,348,506 2,563,782 2,518,889 2,590,267

%
Source: Iivestock Market Review, Markets Information Section,

Production and Marketing Branch, Department of Agri-
culture, Ottawa, Canada.

4o SCOPE AND LIMITATION OF THE STUDY

The scope of this study was confined to an analysis of yield and
grade estimation errors on slaughter cattle so0ld in the Winnipeg market
area, FPrice errors resulting from other sources of variation, though
economically important if they existed, were outside the scope of the
present study. Similarly, the relative costs of rail pricing and live
pricing were not considered, nor were the relative desirabilities of the
two methods of sale other than the comparison of accuracy. The carcass
grade and true yileld were incorporsted only as a means of determining

the deviation from the ideale
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Ideally, the results of this study would ensble direct inference
to the entire population of animals sold on a live weight basis in the
Winnipeg market area. Due to sampling restrictions this type of broad
generalization is impossible from the results of the present studye

The collection of necessary data involved a heavy input of
research labor per animal included in the sample. The technigue for
sampling was unfamilisr to the industry and resesrch personnel +ime was
limiteds As a result of these restrictions only two processing institu-
tions were sampled, the period of time was limited %o one month and the
class of cattle restricted to steers and heifers of the three top grades,

The fact that only two of about fourteen packers were included
need not be a serious limitation in itself. The number of animals PUL=
chased by these two processors make up a considerasble portion of total
animals processed in Winnipege Hovever, the one packer was buying a
particular class of steers and heifers for a particular market, As a
result, only that particular class can be considered to have been sampled,
The other processor purchased all kinds and classes of animals by all
chamnels but this did not represent a random sample of all packers., For
this reason, the study may be more Justifiably considered as a case study
of two processors rather than a study of the Manitoba meat processing
industrye

The limitation of the time period studied could be serious, Cone—
siderable seasonal varistion occurs in livestock marketings, Although
absolute numbers of animals marketed display less variation, the structure

of the classes and kinds of animals varies to a largze degree, The month
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sempled was characterized by heavy cow and feeder cattle deliveries
and relatively light deliveries of the classes being sampled. In
addition, a seasonal movement of grass~fed cattle was being received,
The grades of these cattle may be penslized because of extreme yellow-
ing of the external fat layers resulting from high carotene~pigment
contente Judgment of the true grade on such animals is cousidered o
be more difficult than on dry-fed cattle. Therefore, the errors norm-
ally involved in grade estimates may be overemphasized by statistics
from data gathered from a population conteining a higher than average
proportion of grass-fed catbles

The sample was also limited %o steers and heifers estimated o
produce csrcasses grading Canada Choice (Red), Canada Good (Blue) and
Canada Standard (Brown)e Since estimeted gradings were not all correct
scme carcasses of lower grades were included, The study carried out in
Minnesotall showed small differences in the ability of buyers to esti-~
mate grade and yield on steers and heifers compared with these estima—~
tlons on slaughter cows, the accuracy of estimation on sheers and heifers
being slightly greater than on cows,

Accuracy of pricing necessarily involves the inclusion of value
of edible and dnedible offal. This information was not available and
therefore could not be included, The scope was limited to the carcass

of the animal and the estimate of +this carcass by the buyer at the point

of sale,

H 1nid, pe 22
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The limitations noted were a consequent of the limited Hime
and resources available to eccomplish a more comprehensive survey, and
the refusal of one major packing firm to co-operate in the study. The
effects of the limitations are to restrict the inferential base for
generalization. However, valuable information was revealed and

generalizations within the restrictions were mades



CHAPTER IT
THE LIVE SALE OF SLAUGHTER ANTMATS
1. DEFINITION OF TERMS

Considerable terminology used in this thesis has special mesning
when used in the context of livestock marketing, Some terms were used
in order to simplify description and are uniqﬁe to this report. Much of
the ferminology is defined when it appears in the report but it is
appropriate to clerify some of the importent and recurring terms at this
voint,

Grade - is defined as the quality designation attributed to the cold
carcass of a beef animale The grade is determined by an employee of
the Cenada Department of Agriculture, Livestock Division, in accordance
with statutory beef gradesél

The officlal beef grades which were included in the study were:

(1) Canada Choice ~ denoted as "Red"

(2) Canada Good = denoted as "Blue"

(3) Ceneda Standard - denoted as "Brown"

(4) Official grades less than any of the above, denoted as
"ngraded®,

Yield -~ is defined as the ratio of the weilght of the carcass after
chilling to the live animal weight at the time of sale., It is usually
expressed in per centume

In practice, the carcass is not reweighed after cooling and only

the hot csrcass weight at the time of slavghter is available. Due to

1 See Appendix tAn
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the shrinkage in the cooling process each packer deducts a standard
percentage allovance from the hot carcass weight in order to estimate
the cold carcass weight. The deductioh is usually three per cent. The
estimate of yield which the buyer makes is based on his estimate of the

cold carcass weight,

Example of Calculstion of Yield

Idive animal weight 980 pounds
Hot carcass weight 575 pounds
Discount by 3% %o obtein

Estimate of cold carcass weight 557,75 pounds

. Cold Carcass Veight
Yield = A - e 100
Live animal weight

- 2LB
980

5691%

i

Carcass - is defined as the salesble portion of the slaughtered animel
remgining after removal of the hide, appendages and all the internal
organs (edible and inedible), The saleable carcass is usually divided

longitudinally into two nearly symmetrical vortionse

Slavghter Animal - is defined as a steer or heifer in a sultable physical
oy

condition for slaughter, processing and resalee
Live Sale = refers to the consummation of price negotiations on slaughter
cattle prior to slaughter and prior 4o knowledge of the true carcass

grade or weighte This method involves estimation of the carcass grade
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4

from the physical features of the animal and conversion of the esbtimated

carcass price to a live-weight price by an estimate of the yield,

Direct Sales =~ are defined in this study as those sales of livestock
which occur at the location of the purchasing packing plant, It is to
be noted that this definition is different from that used in current
statistical reports. Such reports define as direct sales any sales to

a packing plant other than through a Public Markete

Indirect Sales -~ are defined in this study as those sales which are

consummated in the Public Markets Limited by the auction method of

selling,.

Rail Graded or Rail Priced - refers to the establishment of grade and/or

price of a slaughter animal after the animal has been processed and is

hanging in the cooler of the processing plant.
() L T

Winnipeg Market Area — is defined as the geographic area from which the

Winnipeg and St. Boniface Packing Plants receive their supplies of
slaughter animals. The area is composed primarily of Manitobs and Eastern

Saskatchewan,

Error ~ within the context of this study is defined as any divergence of
the buyers estimate of yield, or of grade, from the true yvield, or grade
as determined by the beef grader. The information obbained from the

carcass was assumed to be accurabe and final; a true measure of yield and

grade.
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20 LIVE SALE TRANSACTIONS

Iive sale transactions as defined in the preceding section
represent the largest proportion of slaughter cattle sales in *he
Winnipeg Market area. Accurate statistics were not aveilsble to de=
termine the exact proportion but it has been estimated that about
ninety per cent of all slaughter animals are sold by this method of
pricingq2

The mechanics of the live~sale transaction involves the transe
formation of the carcass price into a live price by adjustment according
to yield, The carcass price is determined by the estimated grade of
the animal, The conversion %o a live price is accomplished by the buy~
ers estimate of the yield of the animal. The accuracy of the estimates
depends primerily on the experience and competence of the buyer, and the
degree to which true yield and grade can be estimated by & visual epprais~
al of the external characteristics,

The carcass price per pound which buyers employ is determined with-
in the packing firm sccording to the estimated supplies of livestock
required, and the price at which these can be sold %o retall buyers. The
prices are given to the buyer as his "ouying-ordersh,

If, for example, the buying orders are: Red steers, $45.00 per
hundredweight of carcass, Blue steers, $#43,00 per hundredweight of carcass,
and Brown steers, $41,00 per hundredweight of carcass, these prices sare
in effect, the meximum prices which a buyer may bid to secure these classes

steers,

fre L. Hencock, District supervisor, livestock Division, Caneda
Department of Agriculture. UNr. Hancock estimated the proportion
of rell graded animals to be from eight to ten per cent. It was
also reported that this proportion is slowly increasing.




If a producer offers an animal, it is appraised by the buyer
who mentally places an estimabe of grade and yield on the animal, then
converts the ordered price for that estimated grade
according to his estimate of yield, This live price is then in effect

he maximum price which the buyer can offer for that enimal, Assuming
that the animal in question is considered by the buyer to fulfill the
requirements of the "Red" grade and to yield fifty-six per cent, he
may offer $25,20 per hundredweight of live animal°3 Iy however, the
animal were assumed o be estimated as a "Blue" carcass and the esti-
nated yield fo be fifty-six per cent, the maximum offer price would be
$24.,08 per hundredweight of live animale Similarly, if the same animal
estinated to provide a blue carcass were estimsted to yield fifty-~five
per cent, the maximum offer price would be $23.65 per hundredweight of
live animal.

Slaughter animals are not always sold in single animal units. It

may seem advantageous fto s seller to negotiate on the basis of a group

of animalse. If the animals so offered are of the same estimated carcass

grade, the lot price will be determined by sn estimste of the average yield

BN

of the group. If the lot is estimated to be heterogeneous in carcass

grade, either the separate estimated grade will be priced or a weighted

average price of the estimated grade will be used along with an estimated

average yleld factor. In either case, the mechanics of determining the

price offered are similar and only the unit of sale has changed,
p g

‘W

Red Carcass Price = PC = $45,00
Estimated Yield =Y, = 56%
Iive Price :91 = PC % Ye = $45.00 % 56% = § 25,20
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The price orders which direct the livestock buyers include prices
for all classes and grades of livestocke The quoted prices for steers
and heifers are usually different, steers being at a premium over heifers.
Prices often differ for different weight ranges of the same grade classi-
fications. The premiums or discounts between grades of steers over
heifers, and between welght ranges vary over time according to market

conditions,
3¢ DIRECT AND INDIRECT SALES

Direct sales were defined in a preceding section as those sales
which are consummated at the plants which make the purchase. This type
of sale 1s often referred to as "Back-door deliveriess™

Indirect sales were defined as those sales which are consummated
by the auction method of selling at the Public Markets Limited. The
relative importance of indirect sales has been diminishing as is evidenced
by the following figures: In 1957, about sixty-six per cent of +total
cattle marketings were delivered to the public stockyards; in 1963 asbout
61 per cent were sold through the public stockyardsa4

Animals sold directly to the packing plant by the producer or
trucker are unloaded into temporary holding pens where they are evaluated
and where the bargaining process occurs., Often the animals are welghed
prior to the final price decision. Animals sold in this manner are availe
able to the buyer for close examination of the physical characteristics
which aseist him in judging the internsl characteristics. A buyer has

the opportunity to walk around the animal, to poke or feel the critical

4

Livestock Marketing Review, 1963
8
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surfaces of the animal's body, and to wetch its movement, Thes
opportunities are thought to allow the buyer %o better appraise the
condition of finish, degree of fill and so possibly to increase his
accurscy of estimabe of yield and grade, In the case of g group of
animgls to be sold simultaneously, he may mingle among them, and
develop a mentally ordered appraisal of the animals taken singly or
as smaller, relatively homogenous groups.

Price negotiation in indirect sales is normally by the auction
method and occurs in an auction ring attended by several buyers represent-
ing different interests, The seller is an experienced commission agent

and an auctioneer serves as the moderstor o maintain open opportunities

X

for bidding and a uniform and repid flow of sales, By this method, the
buyer is seldom able %o do more than visually assess the animal as it is
brought into the auction ring, moved around for several seconds, then
moved out, often before bidding has terminasted and a price determined.
The buyer is usually seversl feet from the animsl and can only feel the
animal momentarily if it passes his vantage point,

Animals sold in a group in the suction ring receive only slightly
more time for the group than the time given for a single animal., Separa—
tion of lots into smaller groups are made only if the buyers or commission

agent feel this necessary,

4o STATEMENT OF THE HYPOTHESES

4

The primary function of hypotheses is +to direct and guide scientific

inguiry to its conclusion, There are several areas from which hypotheses




may srise; two of these being: (l) from an snalysis of the problematic
situation and, (2) from a critical eveluation of practical experience.
The hypotheses which are defined below resulted from both sourcess.
Their primery function was to gulde the research in an orderly snalysi
of the type and the magnitude of error committed by livestock buyers in
the live-purchase of slaughter animals,
It was hypothesized that, on the average, slaunghter animals live-
purchased by packing plants have grade and yield estimabed correctly and,

his asccuracy animals ere on the average accurately p priced

1

1r grade and yileld,
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It was further hypothesized that even though the mean error of
grade end yield may be zero, variation in the ability to estimate vield,
grade and price accurgtely on individusl snimals results in errors in the
evaluation of and hence, the payment for, individual animals.

It was hypothesized that errors resuliing in sales direct to pack=—

429,

ing plante are not as great as from those ssles v negotiated through the
indirect method, and consequently, that pricing accuracy is greater for

direct sales than for indirect sales.

1}

It was further hypothesized that grade snd vield estimetion is

o

Y

more accurate for the steer class than for the heifer class and as a
result, pricing accuracy is greater for steers than for heifers,

It was hypothesized that evalustion errors sre unfavorable Lo the
producer of high guality animals snd favorable %o the producer of low

guality animals.
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It was further hypothesized that evaluation errors are unfavorsble
to the producers of high yielding animals and favorable to the producers

of low yielding animals.




CHAPTER TIT

THECRY AND METHCDOLOGY

1. ASSUMPTIONS

The analytical freamework and stetistical tests of hypotheses
involved making certain assumptions. The empirical validity of con~
clusions drawn from analysis based on these assumptions depends on
the logical consistency of the analysis as well as on the empirical
validity of the assumptions. The assumptions listed and described
below are only the major assumptions made in the study. Other minor
assumptions are discussed as they become necessary to the anslysis,
Some of the limitations of the assumptions are discussed in this
section but these limitations become more imporiant. in the last
chapter in discussion of the findings and statement of conclusionse

An assumption necessary to the study was that the buyers in-
volved in the sampling process were unaffected by the sampling. In
order that a representative sample of the errors committed on live
purchased enimals from the two packing plants sampled be obtained, it
was necessary to accurately receive and record the estimates which were
used by the buyers in their price-meking decisions. If the buyers
attempted to improve their estimates or were caused to err more often
due to the fact that their purchases were individually recorded, the
errors recorded would not be representative of the normal situation.
Quantification of bias from this source, if existent, was not possible

s0 that the assumption was necessary.
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The assumption seems Justified for two reasons. The reasons for
the sample teking were well known to the buyers., Their co~operation
was voluntarily given and as far as is known no attemnpt was made to de-
vigte from their usual practicesa thermore, the buyer did not always
know at the time of purchese which animals were to be included in the
samplee The decision to select any particular animal wes often made im—
mediately after the sale. Therefore, any effect of the sampling pro-
cedure on the buyers is not expected to be seriocus,

Another lmportant assumption required by the analysis was that
buyers do in fact attempt to estimate the true carcass grade of an animal
as defined in Chapter II. If some other quelity designation system were
practiced, grade estimation errors as defined in this study would not
reflect the buyers ability to estimate the official grade. Although
large errors could be recorded, this would measure only the difference
between evaluation according to the buyers! system and evaluation by
official carcass grades.

Since most packing firms supply the retzil trade in terms of the
government grade, it is reasonable to expect that this is the unit of
estimate which is used. Furthermore, the buying orders received by the
buyers in the packers sampled were in terms of the govermment grades.
Finally, it was claimed by the buyers that their attempt was Lo assess
the animsl only in terms of their estimate of the government grade.

Conversion of yield snd grade errors %o price errors required the
assumptlon that en average carcass grade price was the value of carcasses

of that grade to the packer. The carcass grade price used was calculated
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by averaging the carcass prices vhich buyers estimsi they were paying

O

for each grade of carcass., The average price for each grade provided a

=

B

epresentative price level from which the value of grede errors an

vield errors could be determined.

PRI ~

This assumption mey be justified by the fact

that since these
brices were the actual prices which buyers estimated they were paying,
an average of these would give an indication of the average vslue of
the carcasses to the packer. The value of by-products is assumed %o be
reflected in the price the buyer is willing to bid for the animsl.

£

Parametric type tests of hypotheses require that samples be drewm

from known populations. The tests used in this study were of the para-
metric type so that the assumption of random samples from a normal dis—
tribution was required,

Althouvgh no special technique was used to ensure rendonm sempling,
no attempt was mede to limit the estimation errors to any particular
type or types. Since only steers and heifers of the estimated classes
of Red, Blue and Brown were sampled, the sample collection was limited
to those classifications. Within the classifications, animals were
chosen as randomly as conditions permitted. In some cases, duve to the
limited mumbers of animals eveilable, all of the snimals of that classi-
fication purchased at that time had to be included. This however, was
a sampling limitatlon imposed by conditions and not by discriminative
samplinge

The assumption of & normal distribution of errors is warranted

primerily by the fact that bilological phenomens were being sampled,
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Although it was hypothesized that errors at either extreme of grade or
yvield would tend to occur consistently in one direction, this is not
sufficient reason for violation of the normality assumption., Since
there is no g priori reason for a greater number of high valued animsls
than low velued animals in those sampled, and since & vandom sample has
been assumed, each directional error has equal probability of ocecurrence,.
For this reason the directional errors would not be expected to intro-
duce skewness into the data. A preliminary test for correlation of
yield and grade errors provided no evidence that these errors tended to
occur together, Therefore, considering the error distribution in its
entirety, the assumption of normality seems Justified,

The last important assumption is concerned with ihe representative~
ness of the sample. In order to provide an inferentisl bsse for genergli-~
zation it is necessary to assume that +the semple was representative of
the population from which it was drawne It was mentioned earlier that
the study was in effect, limited to a case study of the Red, Blue and
Brown steers and heifers purchased by the direct and indirect methods by
two packing plants in a one month periode The sample was drawn as rene—
domly as possible for this purpose, Generalization to all animals live
purchased in the Winnipeg market area is limited by lack of knowledge of

the representativeness of the samples for +that populatione

2o SOURCE OF THE DATA

One of the reasons for underteking this study was to investigate

a relatively unapprized ares. Information of +the type required to accept
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or reject the hypotheses, except for the first hypothesis, is unavail-
able in livestock slsughter records, Such informstion is potentially
available only from the slaughter—processing plants., It is in the
interest of the packers, if they are able to procure their required
supplies of slaughter cattle in competition with other planis, only to
ensure that their buyers protect the packing plant from losses on pur-
chases in a given fime period. This condition can be satisfied by
aggregative accurate pricing. Individual varistion is not sn important
consideration to the buyer or plant as long as the required animals are
Procured at a sufficiently attractive average price. Consequently, only
. s s . . . . 1
aggregative statistics are aveilable in the packing industry,

Due to the availability of only aggregative statistics and the
necessity of data on an individual animsl basis it was necessary to
obtain the data from its original source, beginning at the point of
sale of the animal, In order to gather the data, co-operation from a
packing plent or packing plants was required. Since it was desired to
mgke a comparison between direct and indirect sales, the co-operation of
the Public Markets Limited was also required. The necessary co-operation
was solicited from the Public Markets Limited and from two packing plants
in S%. Boniface. One packer, called Packer A, is dependent on both

£

direct and indirect purchases for its procurements; the other, called

Packer B, purchases 2ll its animals from the Public Markets,

This information is not published but the results of each
buyers purchases are available to him on g daily basise
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3. THE SAMPLING TECHIIQUE DESCRIBED

The data required for anslysis of yield and grade involved maine
tenance of identity of each animal from the point of sale to the chilled WA
carcass condition, In the mechanized slaughter process of a modern meat
packing plent, this is & time consuming and difficult task, especlally
since this type of identification is not normslly made. The method of
identification chosen was a waterproofed, numbered tag which was attached
to the live animal at the time of weighing. When the hide was removed
the tag or the number from the tag was transferred to the carcasse

Samples were taken simulfaneously from both direct snd indirect
sources. One member of the research team was at the packing plant to
secure information from animals sold directly to the packing plant,

Another member of the research team occupied a position in one of the
auction rings in the Public Markets Iimited and obtained steers and
heifers from both packers simultaneously. The method of identifying and
recording the date was the same in both locations and for both packers.

When the animals were weighed immedistely after sale, they were
identified by affixing one of the glued tags to its hide. The live weight,
the live price per pound and the buyers estimate of grade and yield were
recorded for each animale. The animals for each packer and in both locations
were penned. separately from other untagged purchases so that they would be
slaughtered separately. The reason for the separate penning of the tagged
animals was to minimize the inconvenience to the packing plant and to pre-~

vent unnecessary loss of tagged animals,
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After slaughter, chilling and grading in the plant coolers, the
information from the carcasses was metched with the information obtained
at the time of purchases The information obtained from the carcasses
included the grade assigned to the carcess by the govermment grader and
the hot carcass weighte The cold carcass veight was estimated from the
hot carcass weight and the true yield calculated.

The selection of animals for the ssmple was done as randomly as
conditions permitted. The only discriminstion which was mede was that
enimals estimated to provide carcasses of the Red, Blue or Brown classes
were selected. DBecause of the limited numbers of animals of the required
classes, the adoption of an elgborste sampling technique was not feasible.
An important consideration was to obiain an adequate number in the sample
to allow comprehensive analysise. If a larger staff had been available,
and if marketings had been heavier, a more statistically orientated
sampling technique could have been adopted.

The followlng table shows the sample sizes obtained between July 22
and August 18, 1963, In a few cases the sample size is too small for com-
prehensive anglysis. Due to some loss of information and all informstion
10t being available on some animals, the sample numbers shown in the table
were not available for all stages of analysise Different sample sizes of
the same classification will be noted Ffor different purposes in the study
indicating that the informetion on every anmimsl in the original sample

was not useful for all purposes.
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ORIGIHAL SAMPLE SIZES

Packer A Packer B
Steers Heifers Steers Heifers
Indirect purchases 79 25 108 11
Direct purchases 99 16 no purchases no purchases
TOTAL 178 41 109 11

4, THEORETICAL ASPRCTS OF THE TESTS OF HYPOTHESES

Ao g

Whenever 1t is possible to do so, it is of greatest use to test
the validity of hypotheses by statistical significance tests. Some
hypotheses are not readily adaptable to quantitative significance tests
and some, although gquantitative, violate assumptions of the test. Often
statistical significance tests may be made but the results of the tests
are acceptable only within the limits of the validity of the required
assumptilons.

The attempt was made in this study to subject each hypothesis to

a statistical significance test or at least to express the data in

Ly

statistical form to facilitate drawing conclusions from the guentitative
datas Some of the sssumptions and their applicability have already been
discusseds The applicability of the conclusions drawn from the study as

a basis for generslization are discussed in the finsl chapter,
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The first hypothesis, that on the average yield and grade are
accurately estimated and consequently animels are priced according to
thelr average grade and carcass welght, results from the industry con-
Tidence in the live-purchase method of livestock marketing. Intricate
accounting and recording technigues allow the packing plant to record
the daily performance of its livestock buyers. Consistent buyer errors
will be corrected by one means or snother. ZIErrors resulting in over—
payment will be rapidly corrected since this would result in unnecessary
losses to the packing plant. In a2 competitive system, errors resulting
in underpayments would ultimately be reflected in the inability of s

e

buyer to procure his share of the livestock supplies,

Cne of the methods used to correct consistent pricing errors
could be to alter the price of carcasses to compensate for the errors.
This method would be undesirable for two reasons. It would require
accurate knowledge of the type and exact magnitude of the errors of each
buyer, and would require different price orders for different buyers. A
much more effective way to correct the error would be %o attempt to
correct the basic error, i.e., the inaccuracy of assessment of yield

43,

and/or grade. By dmproving the ability to estimate these determinaents

I

of price, the nrice errors would tend +to be eliminated.

The absence of yield or grade errors, on the average, does not

[

ensure that mean price errors wil

be zero. Pricing errors may still
occur since yield, grade and price are not independent of each othere
The value of & yield errvor depends on the price level at which

that yileld error cccurs. The analysis of vield errors occurs under cir—
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cumstances of different price levels, depending on the cercass grade of
the animals, Although‘yield errors are measured in percentage points,
the valuvation errors are measured in dollars per hundredweight of live
animales The relationship between a yield ervor and the resulting price
errors changes with changing carcass grade of the animalse

The value of a grade error depends upon the difference in price
between the grades on which the error was committed. If price differen~
tials between grades were equal, a given magnitude of grade error would
have an associated megnitude of price error. The relationship would

remain constant for sn error of one grade occurring at eny level of

grade and 1f the mean grade error were zero, the nmean price error due to

N

grade would be zero. However, the grade price differentisls are rarely,
if ever, equal. As a result, the fact that the mesn grade error is zero,
does not necessarily imply that the mean price error is zeroc.

Since grade and yield errors may occur simulteneously on any animal,
discrepancy from accurate mean pricing can result from both sources of
errore. Therefore it is concluded that even though yield and grade mean

2.

errors may be zero, mean total price error is not necessarily zero.

The second hypothesis is extremely important to
criterion of an efficlent marketing system is that the same price is pald
for the same product in the same %ime period (see page 6)° If grade and
vield estimation errors result in pricing errors and therefore, mal—
distribution of livestock payments, the system does not meet this besic

criterion of efficiency, Although other factors must be considered in




evaluating the live

1=

concerned only with
Errors of the type studied are important to the seller of single

animals or small groups of animels, If errors tend to cancel out in

large groups, the packer is protected ageinst lsrge varistions in prices

pald for the same quality of animal. Since buyers sre constantly ine-

formed of the results of thelr purchases, it is possible for them
correct consistent errors and to accomplisgh the buying objectives of

1.7

the packing plant. The seller of large groups of animals will 2lso be
B L S &

.l

e

protected ageinst large variation in pricing for identical animals., The

g
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veriation experienced will, theoretically, diminish with the size of the

)

group sold when the objective is aggregative accuracy.

The seller of individual animals is faced with expected gains or
losses depending on the magnitude of the individual errors. If errors
occur in both directions and so cancel off, although the buyers' record
indicates accurate purchasing, some sellers have gained at the expense

oA

T other sellers. Some sellers will be overpsid and some wnderpald, The

o}

4

Tfact that buyers are constantly informed of their purchases may heve some

effect on the amount of variation which results from the live-~sale method
but this type of information is not sufficient to ensure eliminstion of
errors on individual animalse
If varistion exists in the pricing of identical animals, this is
oo

in itself a type of inefficiency., DBut awareness of this inefficiency

may develop other types of inefficiencies. Froducers or buyers may be

a

able to use the individusl variation to their benefit. One example of
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profitable use of the inefficiency is the feeding of animals prior o

]-J

sale in an attempt to maximize animal weight while minlmizing the physi-
cal effects of the feeding., Feed used for this purpose represents an
economic waste since its mutritive velue is not realized, Furthermore,

il packers discover that they are paying for "fill" which is not accounted
for by the yield estimate, abltempts to offset these errors can be made in
any one of three ways, The first is to attempt to correct the errors in
yield estimation. If the incidence of "Ffill" is large, correction by

this method is likely to result in a revision of the buyers estimating
habitse, The incidence of "fill" will appear to the buyer as an upward
bias in his estimstes. Hence to correct the fault, all estimates of
yield may be discounted by some compensating amount., The second correcthive
procedure is to establish price levels which are discounted for the smount
of "fill" which buyers are unable %o detects This method would require
each buyer to adjust his prices to his own apparent biass. The third cor-
rective method would be to combine the above two corrective measures.

The result of any of the three methods would represent further economic
inefficiencys The price of all animals would reflect s discount from

the real value by a sufficient magnitude to compensate for the animals on

which errors occurred due to WFillfh,

The third hypothesis, that pricing is more accurste by the direct
method of selling then by the indirect: method, results from an anslysis
of the two alternatives, Iive~sale transactions by both back~door deliver—

41

ies and the auction method were described in Chapter Two. The reason for
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the hypothesized difference results from the proximity of the buyer Lo
the animal end the speed with which the negotiations occur,

Several factors could heve offsetting influence on the hypothe-
sized results. Since purchases mede in an suction ring occur more
rapldly and at a greater distence from the buyer, greater skill would
be required to purchase according to the buying orders. If this is in
fact the case and if it is recognized by the packing plants, the more
experienced buyers may be assigned to the suction rings, This would

tend to offset the disadvantage o
and the rapidity of sales,
asgessment of the external

1.

method would be partly com

in the guction ring.

competitive bidding tha

an experienced commission
and the
aninmal,

The importance of
extrenely difficult

A

in regpect to irect deld
of the errors

methods.

I the greater dis

deliveries because
agent who performs the selling

presence of other experienced buyers who may bid on

these considerations is nol

to detect and measure,

tence from the animsl

1

the greater degree of competi

tion method involves more

of the partici

service,

4

the same
knovn and would be
The specific problem studied

iveries is limited %o a comparison

resulting from purchase-sale transsctions made in the two

The fourth hypothesis concerning the difference in ability to
estimate yleld or grade on steers and heifers results from the apparent
impression of buyers that the sbility differs, These impressions have




some bases of justifics

2]

teers and heifers differ anstomically in the relative distri-

lisplay heavier muscling
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bution of muscle and fat tissue. Steers
in the loin and rump areas, whereas heifers tend to display heavier
21

muscling in the fron

e

! )

¢ quarters. Heifers tend also to develop a greater

1

amount of internal fat stratification which results in a lower grade
than the externsl characteristics indicates

An additional factor contributing to the greater difficulty in
accurately pricing heifers is the condition of pregnancy. Barly stages

-

of pregnancy may not be detected from a rapid appraisal of the animsls
but if the condition is sufficiently advanced, it may significantly
affect the yleld. As a result, the yield of a pregnant heifer may be
overestimateds
Finally, heifers are seldom sclected and fed as fattening cattles

Often the heifers which are marketed are herd culls which have been
force-fed to g saleable condition. This tends to develop heterogeniety
in the animal units, A4s a result of this relative heterogeniety, buyers
may experience difficulty in employing their past experience %o assess
any perticular enimal,

The velidity of any or all these factors which may contribute to
e greater difficulty in purchesing heifers than steers is not known
and cannot be analyzed Ifrom the data collected for this study. They
were, however, the factors which resulted in the formulation of the tesi-

able hypothesis,
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For discussion purposes, the last two hypotheses nay be considered
Jointly., Both hypotheses result from = considerstion of anmimals which

e extremes of grade and yields If buyers are inberested only

in individual errors cancelling out so that only average errors are zero,
it is possible that errors will tend to incresse as the extremes of yield
and grade are approached., Since quality is measured in discrete messure—
ments which have a relatively wide range, occurrence of the type of errors
hypothesized is probably less frequent than the occurrence of yvield errorse
Although yield is a continuous measurement, the known range for %op
quality slavghter cattle is limited for the most part to between the ex—
tremes of fifty—three and sixty per cent. Since this approximate normal
range is known, & buyer will prevent large errors from occurring on the
average Ly restricting his estimates to +he range of typlcal yields. But
at the same time that the buyer protects himself sgainst the large errors,
his action would represent consistent over snd underpsyment to producers
where animels fall outside the typical range. The producer of high quality
and/or high yielding snimels would be consistently underpaide The vroducer
of low quality and/or low yielding animals would be consistently overpaide
This type of marketing inefficiency would tend to discourage the market-
ing of animsls in extremely good condition, and %o encourage or at least
not to discourage the marketing of animals in poor condition. Since high
valued animsls are underpsid according to their high quality and yield,

the producer is not receiving a payment commensurate with their true value,
Similarly, low valued animals are purchased &t 2 price in excess of their
true value so that there is insufficient digcouragement to the production

of poorer animals,




e THE STATISTICAL TEST OF THE HYPOTHESES

The statistical test of the hypothesis that yield, grade and
pricing errors cancel out theoretically involves the calculation of s
Students 't statistic under the Null Hypothesis that the population
mean is zero: i.ea, Hb: B=20

The 't' statistic is calculated according to the formula:

=

t = Xx=-
A
wvhere X = calculated sample mean
s = calculated sample standard deviation
n = sample size, degrees of freedom =n = 1
p = population mean hypothesized equal to zero

The population was defined as the number of animals in each clas-
sification which were purchased by the packing plant in the time period
July 22 to August 18, 1963, Since the population is finite, the test
of significance theoretically involved a correction for finiteness. The

correction factor is given by N - n, where N is the number of animals in
N

the population, and n is the number of observations in the sample.
Operationally, if the sample size is not greater than twenty per cent of
the population size, this adjustment has little effect and so is not re~
quireds In no case was the sample size in excess of twenty per cent of
the population size so that this adjustment was not made in any of the
testse

Since the second hypothesis involved the analysis and description

of individual errors, direct use of statistical tests was not feasible.
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Probability frequency tables were calculated to specify the theoreticel

provability, assuming the errors are normally distributed, of an erwor

-
. . . [ 1 : ' e 3 ]
01 glven slze occurrings The recorded errors in yield, grade and price

. >

are displayed on the same tablese
The probability frequency distributions were calculated by finding

<L, ~ T 47, - " - - < . 3 B A, o SR 3 S
the aree under the normal curve for an error of & specified magnitude,
For the errors the means of which were not statistically different from
zero, the mean of the population was assuwmed to be zero, For the errors
the means of which vere statistically different from zero, the mean of

Eo

the population was assumed to be the mesn of the sanple. This assumption

is Justified since a sample mean is the best estimste of the poovulation
parameter Ll

The errors observed in the sample were tabulated as Recorded
Freguencies. These were calculated by dividing the mumber of observations

“‘D 4.4,
-

of a given magnitude of error by the total number of observations in the
sample, In grouping the price errors for calculetion of Recorded freguency,
an error of less than (plus or minus) ten cents was considered to be an

4

error of zero. Yield errors were grouped to the nearest 0.5 and since
grades arve discrete measurements, grouping was an exact procedure,

The relative variability expected by the seller and the packer may
be represented by the variance of the errors which each experienced. The
best estimate of the true variance experienced by the seller is the vari-
ance of the observations calculated from the sample. The best estimate of

5

the true variance experienced by the packer, if packers are only interested

2 See tables 5, 6 and 7.

Z
7 See tables 54 6 and 7.
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in aggregate accuracy, is the variance of the mean of the sample, This
value is defined statisticelly as the variance of the observations in
the sample divided by the number of observations in the sample, 1.6e:

2 S2 4

8= = . The square root of the variance of the mean is the

X o
n
standard error of estimate. It is easily seen that the expected variation
Tor the seller is greater than the expected variation of the packer.
The statistical test of the hypothesis comparing the results of
direct and indirect sales, and of comparing the resultis of steer and
heifer sales was tested by the use of a Student's "t" test. The Null

Hypothesis under test in each case was that the difference between the

population means of each classification was zero, d.ee:

with o + nj - 2 degrees of freedom

- - .th <o .
where X, = sample mean of the i classification,
- th
Xj = sample mean of the j classification,
2 2 . . .th . th . .
S Sj = sample variance of 1 and j  classification,
. - . a4 .th . .th R
L nj = sample size of the 1™ and j ~ classification.

In these tests as well as in the tests of the first hypothesis, the

4

ReDoGe Steel and J.H, Torie, Principles and Procedures of
Statistics, McGraw-Hill Book Company Inc., New York, Toronto,
London, 1960, p.l19.
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rejection or acceptance of the Null Hypothesis about yield or grade
does not ensure that the price error has the same result. Since both
yield and grade errors affect the price errors, the two in combination
may affect price in a manner differently from the effect of either
treated separately, Furthermore, the existence of unequal price dif-
ferentials between grades and different price levels allows the POSSL-
bility of a net price error even if grade and yield errors cancel oute

The statistical significance test on the difference between
means is an incomplete analysis upon which to base acceptance or re-
jection of either the third or fourth hypotheses. In effect, the sig-
nificance test on the means is a test on differences in results of
purchases by the packers of steers and of heifers, and of purchases
direct and indirecte It provides information on the relative location
of the distribution of errors experienced by the seller for each classi-
fication, but does not provide information about relative accuracy with-
in each classification.

A comparison of relative accuracy was accomplished by calculation
of a correlation coefficient in each case between the estimated evalu~
ation and the actual evaluation. A correlation coefficient is a
numerical measure of thedegree to which two varisbles move together,

The square of the correlation coefficient is known as the Coefficient of
Determination, The coefficient of determination measures the proporiion
of the variation in the dependent variasble which is determined by the

variance in the independent variable,5

RaDoGe Steel and J.H, Torie, Principles and Procedures of

Statistics, McGraw-Hill Book Company Inc., New York, Toronto,
London, 1960, p. 187,
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A test of significance on the difference between two correlation
coefiicients is in effect a test of the ability to estimate accurately
in the classifications tested. The information obtained from the
statistical comparison of means as well as the comparison of correlation
coefficients provides adequate information upon which to reach con-
clusions for the third and fourth hypothesese

The test of significance on the difference between correlation
coefficients involves calculation of a "Z4" statistic under the Null
Hypothesis,

H: P, = p.
o} i J

where fDi and £>j are the Population Correlation coefficients.

Calculation of the Z statistic requires a logarithmic trans—

formation and is represented mathematically by:

L =z, -z
L N
1 +
n, =3 nj -3
where z,, z. = 0,5 log e L4+ x

J 1l -z

5 . = number of observations in the sample from which
J T oang rj are calculated,

=]

-
=
i

i
A significant difference between the correlation coefficients
indicates that a difference does exist in the amount of the varistion
in the dependent variable explained by variation in the independent
variablee
If significance tests are done on means and correlation coefficients
leulated f p .th .th . . - .
calculated from the 1™ and j classifications, there are four possible

:;q&?ﬁt;;%%%
B\ &

7
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combinations of results. First, a non significant difference between
the means of the ith and jth classifications may be associated with a
non significant difference between the ith and jth correlation co-
efficients. .This result would indicate that the mean errors as well
as the ability to estimate accurately in the two classifications do
not differ statistically. It could then be concluded that purchases
and sales do not differ for the two classifications. Second, a non
significant difference between means but a significant difference be-
tween correlation coefficients could be interpreted as similar mean
errors but a difference in the ability to evaluate animals in the ith
and jth classification. This result could also be interpreted as a
non significant difference of purchases by the packer (considering
only the packer's aggregative standpoint) but a difference in accuracy
of pricing of animals sold by the producer. Third, a significant dif-
ference between means and a non significant difference between corre—
lation coefficients indicates a difference in thelocation of the error
distribution but no difference in the ability to estimate, Finally, if
both comparisons were significant, & difference in both the mean errors
and the ability to estimate would be indicateda

The remaining two hypotheses were not easily adaptable to
statistical analysis and test. Cowplete analysis would require calcula-—
tion of the first non~central moment and the second, third and fourth
central moments, These values are more commonly kunown as the mean,

variance, skewness and kurtosis. A precise description of this type

would then allow accurate assessment of the data in terms of the



N
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hypotheses. Since this exhaustive statistical treatment was found
impossible for the number of classifications and number of observa—
tions available, a less definitive statistical treatment was adopted.
One method of quantification was possible by assuming that the estimated
and actual observations were normally distributed. If data are normally
distribubted it is kmown that 68.27 per cent of the observations fall
within one standard deviation of either side of the mean, 95.45 per cent
fall within two standard deviations, and 99,73 per cent fall within
three standard deviations of the meane6 Since both the mean and stand-
ard deviation of the estimated and actual distributions of priced data7
were available for all classes, the comparison of the two theoretical
distributions of prices could be made, The hypotheses would be sup-
ported if the range of the distribution of the actual (Normal) prices
fall without the range of the distribution of the estimated (Attempted)
prices. Another method of providing evidence for the sixth hypothesis
was used. The same method was not useful for treatment of grade be-
cause of the small number of grade classifications. TFrom the trans-
formed price data (described in the next section) means of the extremes
of the true yields of both the Attempted and Normal prices were calcu~
lateds It was decided to select the top and botltom twenty per cent of
the true yields as representative of the extremes of true yields The
differences between the means of the Attempted and Normal prices were
then subjected to statistical significance tests, If the mean of the

Normal price were greater and less respectively than the mean of the

,
Be Ostle, Statistics in Research, The Iowa State College Press,
Ames, Towa, p. 23

7

These terms are defined in the next section.
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Attempted price at the upper and lower extremes, significance would
indicate that a true difference existed and hence the hypothesis would
be supporteds If no evidence of a difference was found, this could be
considered as rejection of the hypothesis,
6, ANALYSIS OF YIELD AND GRADE ERRORS BY
CONVERSION INTO PRICING ERRORS

An economic analysis of any problem is rarely concerned with only
the physical aspects of the problems Expression of any phenomena in
monetary terms is usually necessary for complete economic analysis, Transe
formation of yield and grade errors into monetary terms proved to be one
of the most difficult aspects of the present study,

It was necessary to express yield and grade errors as priced8
errors for several reasons, Due to the nature of yield and grade errors,
quantification in thelr own units of measurement allowed no comparisons
of their relative importance and therefore, had limited economic sig-
nificance, If for example, it were found that the expected value of
grade errors was 0.5 and that the expected value of yield errcors was
1.0 for any given class of animals, only comparison of that grade error
with grade errors from other classifications could be made; and similarly
only comparisons with other yield errors could be made. The information
does not give a directly comparable set of values for the two kinds of
error within any class. It cannot be concluded that from this informa-

tion yield errors are larger or more important than grade errors since

"Priced error" or “priced data" refer to the yield and grade
errors expressed in the form of errors in price per cwte of
live animal derived by the conversion method described in
this sectione
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they are measured on different scalese

In order to bg able to make the direct comparison it was neces—
sary to convert the yield and grade data into priced data., Because of
several complicating factors encountered in the process, several
assumptions were required, The assumptions resulted in the transformed
data differing slightly from the actual conditions under which the
sample was taken. Several sources of variation were evident in any
given pricing situation. There was the variation in prices due to the
differences in the yield and grade estimates, the variation basic %o
this study. Secondly, pricing variation resulted from differences in
the degree of competition surrounding each sale. Another possible source
of variation may arise in the procedure followed in converting carcass
price to live price. Finally, since the samples contain animals pur-
chased over a period of one month, variation in price could result from
daily price changes, These factors combined to produce the result that
in either of the two wethods of selling, and for both packing firms,
different prices were paid for animals estimated %o be of the same
quality and yield. Conversely, it was not unusual for the same price to
be paid for animals estimated to be of different grades and yield,

Under these conditions it was impossible completely to isolate the
effect of yield and grade errors on prices In order to overcome this
problemy, a method was devised which enabled approximation of the price
errors resulting from the yield and grade errors., The resulis obtained
by this method are not an exact and absolute measure of the effect of

grade errors and of yield errors on the errors in pricing of the animals
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in the sample, The method allowed an approximation of the pricing
errors and an approximation of their relative importances, These
approximations are, however, realistic for the price conditions pre—
vailing in St. Boniface at the time of the samplinge

A further important consideration to be made before describing
the actual method of isolating the components of pricing errors is that
the relationship between yield and grade errors expressed in prices will
not remain constant over time. Their relative magnitude will depend on
two factors; the price differential between grades, and the prevailing
price level, The former is important only to the magnitude of the price
error caused by errors in estimating grade; the greater is the grade
price differential, the greater will be the price effect of a grade
errors The latter is important only to the pricing error resulting from
errors in estimating yield; the higher the price level, the greater will
be the price effect of a yield error, Since grade price differentials
have a tendency to move in an opposite direction to price level, the
magnitudes of the two price errors would tend to move in opposite direc—
tions. When supplies of top quality slaughter cattle are relatively
light and prices rise, the magnitude of yield price errors relative to
grade price errors would increase, The relative positions change be-
cause of the increasing price level and the decreasing grade price difw
ferential. Hence it can be concluded that the higher the price level,
the greater will be the magnitude of yield price errors relative to
grade price errorss Conversely the lower the price level, the greater

will be the magnitude of the grade price error in relation to the yield



47

price errore

Since price levels were somewhat higher than normal during the
sampling period, it can be concluded that the yield price errors are
abnormally large compared to the grade errors. An offsetting tendency
is suspected due to the fact that abnormal grade errors were ocourring
because of the heavy marketings of grass fed cattle, The resulis of
the analysis will provide a representative evaluation of the errors
resulting under the conditions of price and marketing during the
sampled periode

With the limitations and necessity of the conversion of errors
into price errors discussed, it still remains to describe in detail the
actual technique used to accomplish this goale In order to remove all
sources of variation except that atiributable to yield and grade, a
method had to be found which ensured that all animals estimated to be
of the same grade and yield were priced identically. Use of the recorded
purchase prices did not meet this requirement for the reasons already
discusseds It was assumed that the average price which buyers attempted
to pay for each carcass grade of animal was the true value of that car~
cass to the firm, This provided the basis for a uniform price for
identical animals, Since prices were not the same for each method of
sale nor for each packer, an average attempted carcass price was calcu~
lated for each classification of animal.

The average attempted carcass price for each packer by each
method of purchase was calculated as follows. The live price paid at

the point of sale was converted to an attempted carcass price by the
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estimate of yielde The attempted carcass prices of identically esti=-
mated carcasses were then grouped and the average value found, This
average carcass grade price was then assumed to be the value of that
grade of animal to the packer for which the value was calculated, The
calculated value was not necessarily equal for both direct and indirect
purchases. Although the above assumption is not completely valid, it
establishes a workable value which was representative of the price
conditions existing at that time,

4 further assumption became necessary due to the existence of
Ungraded animals erronecusly occurring in the sample, Since the Un=
graded animals resulted from overestimates of grades on the part of the
buyers, no average carcass price was calculable for that classifications
Therefore, it was assumed that the Ungraded snimals would be valued at
a discount from the Brown grade by the same amount as Browns are dise
counted from Blue grades. That is, if the Blue - Brown calculated
average differential were $2,00 per hundredweight of carcass, the
Brown - Ungraded differential was also assumed to be $2OOO,9

Having determined the prices which are assumed to represent the
value of a carcass, a value representing the combined yield and grade
error could be easily calculated., This was accomplished by taking the
difference between the appraised value of the animal and the true value
of the animal. The true value of the animal was found by converting the
true grade price to a live price by the actual recorded yield of the

animal. TFor descriptive purposes, this value has been termed the

g Justification for this assumption was found in the Livestock
Market Review, The relevant differentials for live grades dige
played & relationship close enough to that assumed that serious
disturbances of true values would not result from its use .
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"Normal Price". The appraised value was calculated by converting the
estimated grade price to a live price by the estimated yield, For
descriptive purposes this value has been termed the “Attempted Price®,
The difference between the "Attempted Price® and the "Normsl Price" is
a measure of the total price error resulting from yield and grade
errorsolo If the animal were correctly appraised, this method would
give equal Attempted and Normal prices and therefore, no price error.

The value calculated is in each case, an exact measure of the total

price error given the stated assumptions.

The total price error as calculated above has two possible come—
ponents, It may be any combination of positive or negative yield and
grade errors, Hstimation of the two components is only an approxima-
tive procedure,

Calculation of the portion of total price error attributable to
error in yleld estimation involved use of the Normal Price and a price

calculated from the average carcass price for the true grade and con-

verted to a live price by the estimate of yield, The difference between

the Normal Price and the live price calculated as above is an approxi-
mation of the required yield price error. Similarly a price error for
grade was calculated by teking the difference between the Normal Price
and a price calculated from the estimated grade price converted to a

live price by the true yield,

1 - .
0 A positive difference represents an error favorable o the

producer, unfavorable to the buyer, A negative difference
represents an error favorable to the buyer and unfavorable
to the producer,
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These calculated prices are only close approximations of the
true values, In the cases in which both errors were committed simul—
taneously, an error resulted which was due to their simultaneous
occurrence, This small combined error was a form of interaction. It
was found that the work involved in accounting for this extremely small
interaction term was not warranted by the increased accuracy attained.
The magnitude of the term was small in relation to the price errors
resulting from yield or grade considered separately, If, for example,
a grade estimation error of one represents a carcass price error of
2,00 per hundredweight, and a one percentage point error in yield
results in $0,45 per hundredweight of live animal, the magnitude of the
interaction term would be only $0,02 per hundredweight of live emimalel:L
The information lost by neglecting this term is obviously small in rela—
tion to the other values. Furthermore, since there is no évidence of
correlation of yield and grade errors, the interaction terms would be

expected to tend to cancel out and therefore, not to bias The results.

An Illustrative Example

Consider a steer which is estimated to produce a Red carcass and
to yield fifty-six per cent., If the average attempted Red carcass price
was $46.38 per cut., the Attempted price on this particular snimal would
be $25.97 ($46.38 x 56%) per cwt. live. If the carcass graded Blue, had
an average value of $45.88 per cwt., and yielded fifty-seven per cent,

the true value or Normel Price would be $26.15 ($45.88 x 57%) per cut,

- The value is calculated by multiplying the grade price

differential $2,00 by the yield error of 1 per cent,
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live, Therefore, the steer was undervalued by $0.18 per cwt, of live
animal,

The $0.18 underpayment is composed of two components, a negative
component due to the yield estimation error and a positive component of
the grade error, The approximate magnitudes of the true components are
calculated as follc;wse The yield price error is the difference between
the Normal Price ($26,15 per Cwie live) and the value of the Blue car—
cass converted to a live price by the estimate of yield. This value is
$25.69 ($45.,88 x 56%) and therefore, the difference is $~.46. or an under—
payment of forty-six cents per hundredweight of live animal, Similarly
the grade price e£ror equals the difference between the Normal Price and
the estimated Red carcass converted to a live price per pound by the
true yield, This value is $26.44 ($46.38 x 57%) and the difference is
$+e29 per cwt., or an overpayment of twenty-nine cents per hundredweight
of the live animal, The total of the two errors is an underpayment of
seventeen cents per cwt. live. This value is very close to the value
found by calculating the difference between the Normal Price and the
Attempted Price, hence the interaction term has been unimportant mathe—
natically,

It must be repeated that these values are not the priced values
of the errors committed in estimating yield and grade of the animsls in
the samples They can be considered only as analytical approximations of
the value of the actual errors committeds The nature of the raw data

did not permit the direct calculation of yield and grade price errorse




CHAPTER IV

ANALYSIS OF THE HYPOTHESES

l. INTRODUCTION

In this chapter the statistical analysis and results of the

statistical significance tests are reported. Conclusions regardin
g

acceptance or rejection of the hypotheses are also drawn. The

hypotheses lend themselves to separate discussion and presentation,
hence a section is devoted to each hypothesis,

Since both the physical error and priced errorl are usually
reported together, and since the technique of pricing the ervors has
already been described, it remains only to present the average prices
on which the transformations were based. This information is given
in Table J. It will be noted that in the case of Packer B, prices
are given only for the Red and Blue carcasses purchased by the indirect

method. Packer B procured all of its animals from the Public Markets

Limited and attempted to purchase only Red and Blue carcasses. This

objective was realized in all of the animsls included in the sample

from Packer B,

"Priced error, priced data, yield price error, grade price
error" refer to the results of the price transformation
technique described in Section 6 of Chapter III,



TABLE 3

CALCULATED AVERAGE ATTENPTED CARCASS PRICES
O ANTMALS SAMPLED

Packer 4 Packer B
Grade Steers Heifers Steers Heifers
Indirect Red $46.,00 §42.45 $460.38  $43.96
Blue 44,02 41,52 45,88 43,02
Brown 41.51 38656 - -
Ungraded 39600 25,60 = =
Direct Red 45,88 43438 - -
Blue 45,18 39+25 - =
Brown 4183 3789 - -
Ungraded 38048 36654 - -

2o ANALYSIS OF THE FIRST HYPOTHESIS

It was hypothesized that the average grade and yield errors of
live purchased slaughter animals would be zero and that the resulting
total price error would be zero. This hypothesis was tested by subject-
ing each of the means of the yleld, grade and price errors %o a Student's
't test. The data used in the tests and the numerical results are
summarized in table 4,

Reference to Table 4 for Packer A indicates that the hypothesis
was supported for yield estimates for both steers and heifers., The

mean error of yield estimates on 128 steers of +0,15 percentage points



STATISTICAL ANALYSIS OF ¥

TABLE 4

o4

{BAN YIELD, GRADE, AND PRICE ERRORS

Average g S/Vﬁ
Semple error/100 Standard  Standard 't a
Packer Clagssification Units Size 1be live Deviation Hrror value
As Total Steers %& 128 +0.15 2013 0al9 «O1
Yield price 98 340,02 $0.97 $0,10 021
Total Heifers % 40 +0,30 2,01 0032 295
price 29 $40.15 $0.74 $0,14 1,009
Ao Total Steers  Grade® 178 0,29 266 0,05 54 g1
Grade price 98 $4+0.28 $0,70 50,07 3e95%*
Total Heifers Grade 41 +0676 0.83 0013 5e8g¥*
price 29 $+0.81 $0,98 $0,18 4o 45%%
Ao Total Steers price 100 %0430 $1e2% $0.12 2 42%%
Total
Price Total Heifers price 29 $0.96 $1l.41 $0.26 Ba OTH¥
Bo Total Steers % 108 ~Le13 2,12 0620 565
Yield price 100 $-0e55 $1.00 $0610 Do HL¥%
Total Heifers % 11 -1.96 1.54 0.46 4o 22%
price 10 $=0,80 30,69 $0e22 B OG*¥
Bo Total Steers Grade 108 -0631 0a47 0.05 0o 98%*
price 100 $-0,04 $015 $0.02 2, OT*
Total Heifers Grade 11 ~0,10 0.69 021 047
price 10 $=0,05 $0,08 80,03 1,98
Be Total Steers price 100 $~0,59 $1.04 $0.10 Do 6T*¥
Total
Price Total Heifers price 10 $=0.85 50,76 $0.24 B H3*H

iR denotes statistical significance at o= 0,01

"B denotes percentage points of errvor

"Grade" denotes number of grades in error

"Total Price" is the sum of the yield price error and grade price errore
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(overestimation of yield by an average of Q.15 percentage points) was
not statistically significant. Similarly a mean error of yield estimates
on 40 heifers of 40,30 percentage points (an overestimation of yield by
an average of 0.30 percentage points) was not statistically significant,
The yield price errors for steers and heifers of $0.02 and $0,15 respec-
tively were also not found to be significantly different from zero.

The data indicate that the hypothesis is rejected for yield errors
from Packer B, The mean error of yield estimates on 108 steers and 11
heifers were ~1,13 and -1,96 percentage points respectively where the
negative sign indicates an underestimation of yield. The resulting price
errors were $-0.55 and $-0.80 respectively for steers and heifers, BRach
of these four values was highly significant at ¢ = 0,01 as Table 4
indicates., Hence there is no evidence to support the hypothesis of mean
errors being zero.

The average grade errors on steers and heifers purchased by
Packer A were found to be statistically significant indicating that the
mean error of grade is different from zero, The mean grade error on 178
steers of 0.29 and the resulting grade price error of $0.28 were highly
significant, Similarly, the mean grade error of +0.76 on 41 heifers and
the resulting average grade price error of $0.81 were highly significant.

The same conclusion is indicated by the dats on steers from
Packer B, The average grade error was -0.31 and the grade price error
wag $-0.04, both values highly significant indicating that the mean
errors are not zero., The grade error of =0,10 on heifers and its result-—

ing grade price error of ~0,05 was not significants This result would
g
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support the hypothesis, but since the results were based on only 11
observations conclusive evidence in support of the hypothesis cannot
be considered to have been given,

The data indicate that for both packers and for both the steer
and heifer classes, the mean of the total price errors was staltistically
different from zeroes This information warrants the conclusion that the
hypothesis is rejected, l.e., that there is no evidence to indicate that
the mean total price errors resulting from grade and yield errors are
zero. The mean total price errors for steers and heifers purchased by
Packer A were $0,30 and $0.96 respectively, The comparable results for
Packer B were $~0.59 and $-0.85, The importance of these errors may be
more readily understood by expression of thelr magnitude in terms of a
live animal, If the average weight of the animals purchased was 1000
pounds, the price error per animal would be: overpayments by Packer A
on steers and heifers of $3.00 and §9.60 respectively; underpayments by
Packer B on steers and heifers of $5.90 and $8.50 respectively,

It is noted that the errors recorded from the two packers were of
opposite sign in all cases. This indicates, although not every value was
significant, thatl consistent overestimates were made by Packer A and con-
sistent underestimates were made by Packer B, Bxistence of thig differ—

ence in the case of prices could be explained by the fact that the aver—

age Attempted price for Packer B was considerably higher than for
Packer As In competitive bidding, differences in carcass price levels
between firms could permit one firm to pay less than its Attempted price

while another paid more. However, since the price errors recorded are
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based on the yield and grade errors, the difference suggests a differ~
ence in the ability of the buyers of the two firms to visually appraise
the qualities of a live animal, No reason for this difference in
“abllity is suggested, if it does in fact exist.

In brief summary, it would appear that the hypothesis of mean
errors equalling zero is supported only in the case of yield estimation
on steers and heifers purchased by Packer A. Although there was some
evidence of mean errors not differing from zero in the heifer purchases
of Packer B, the small sample size detracts from the conclusiveness of
this evidence, In all other instances tested there was evidence that
the mean errors did not equal zero., There was evidence of dife-
ferences in ability to evaluate animels between the two packera al-
though this difference was not investigated further, In the case of
Packer A, grade errors resulted in about the same mean pricing errors
as did yield errors., The data on Packer B indicste that yield pricing

errors were larger than the grade pricing errors.

3. ANALYSIS OF THE SECOND HYPOTHESIS

It was hypothesized that insbility to estimate yield and grade
accurately would result in considerable pricing errors on individual
animalse

Evidence in support of this hypothesis is found in Tables 56
6 and 7, These tables include the theoretical and recorded distribu~
tion of errors of specified magnitudes, The yield errors are given by

whole percentage points since a finer distinction would add very little
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information to the analysis, For the same reason price errors are given
in increments of fifty cents per hundredweight of live animal,

From Table 5 it is seen that the largest errors in yield esti~
mation for both packers were made on steers. Packer A committed yield
estimation errors of up to eight percentage points, The effect of

these errors was pricing errors as large as $3.50 per hundredweight of

live animal, Packer B committed yield estimation errors on steers of
up to seven percentage points which resulted in pricing errors as
large as $3.50 per hundredweight live, Packer A committed errors on
heifers of up to six percentage points resulting in price errors of up
to $2,00, Packer B committed errors on heifers of up to five percentage
points which resulted in pricing errors of up to $2.50. In both sfeers
and heifers, the proportion judged accurately for yield was less than
eighteen per cent. The proportion with less than a ten cent error was
less than seventeen per cent,

The theoretical probabilities of errors of specified mage
nitude give the expected frequency of errors of given magnitudese
It is seen from Table 5 that the range of yield errors is as
large as six percentage points in both directions from zero and the
resulting errors as large as $2,50 for steers from Packer A. The values
for heifers from Packer A are five percentage points and $2.00. Steers
from Packer B would have errors ranging up to six percentage points
and $3,00 while heifers would have errors as large as six percentage

points and $2.50. Comparison of the theoretical and actusl distributions
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THEORETICAL PROBABILITIES™ AND RECORDED FRBQUENCIESb OF CCCURRENCE
OF YIELD ERRORS OF SPECIFIED MAGHITUDES

PACKER A
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Brror® Theo. Rece Brror Theo. Receo Brror Theo. Recs Brror Theoe Reca
% Prob, Freg, Price Prob, Freg, % Prob. Freg, Price Prob, TFreg.
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The Theoretical Probabilities were calculated under the assumptions that
the errors were normelly distributed. The method of calculation did not
permit calculation of a value for zero error, hence the absence of an
entry in those cells.

The Recorded Freguencies were calculated from the number of animals
observed to fall within the limits specified.

c in - e . + i~ o LEPVAN s 4 Y) el 1 .
Zrror, expressed in percentage pocints, refers to the difference between

the estimated yield and the true yield. Yield price error is the priced
result of the estimation error,




TABLE 6

THEORETICAL PROBABILITIES AND RECORDED FREQUENCIES
OF OCCURRENCE OF GRADE ERRORS
OF SPECIFIED MAGNITUDES

60

PACKER A
Steers Heifers

Brror Theo., Rec, Brror Theo. Rec, Error Theo, Rece Brror Theo, Rece
Grade Probe. Fredg, Price Prob, Treq, Grade Prob. TFrege Price Prob. Freg.
0 -~ .58 0 - .58 0 - o34 0 -~ .3
I w2 .96 Ts0 .49 .66 L w0 .6 fls0 .8 .
L 99 1.0 Flo0 .85 .67 L s foo 560 .69
I3 11650 .95 .97 5 99 1,00 Ti50 W4 .83

2,00 .99 .98 .00 8 L83

T2.50 99 22,50 .96 .93

5,00 1,00 13,00 .99 .93

5,50 3,50 1,00

PACKER B

0 - 009 0 = 2053 0 - Y] 0 = =70
iy} 91 1,00 T .50 .99 1.00 5 85 1.00 .50 ,99 .70
L L9 .00 L .99 1,00 1,00
3 .50 I3 1,50

2,00 2,00

12,50 2,50

£3.00 3,00

5,50 35,50




61
TABLE 7

THEORETICAL PROBABILITIES AND RECORDED FREQUENCIES OF OCCURRENCE
COF TOTAL PRICE ERRORS OF SPECIFIED MAGNITUDES

PACKER A
Steers Heifers

Brrox Theoretical Recorded Brror Theoretical Recorded
Price Probabilities TFrequencies Price Probabilities Freguencies

0 - 13 0 - 14
I .50 .30 o40 I.50 222 o34
f1.00 o57 .63 .00 043 o483
11,50 W77 .85 1150 .61 .66
to.00 .89 »89 2,00 .75 +69
12,50 .96 .92 2,50 .83 .79
£5,00 .98 .98 35,00 093 .90
5,50 99 99 5,50 .96 29T
T4.00 299 T4.00 299 1,00
*4.50 1,00 T4.50 '

PACKER B

0 - .16 0 - .10
I .50 o351 o4l t .50 .28 240
11,00 059 .64 .00 o657 +60
1,50 .76 oT7 f1.50 o 79 +80
T2.00 .90 .90 22,00 <94 .90
2,50 296 296 2,50 .98 1,00
35,00 .99 298 5,00 99
5,50 1,00 3,50
4,00 4,00
+ +

"“4—:3 50 ""4‘0 50
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indicate that the errors are not exactly normally distributed but that
the assumption of normality is not necessarily a limiting factor to the
analysise

From the above information it can be concluded that large and
frequent yield errors do occur on individual animsls and that the effect
of the yield errors on price is to cause considerable pricing variationa

Table 6 gives the recorded and theoretical distribution of grade
and grade price errvors for Packer A and Packer B, It is indicated that
the largest grade errors in the case of steers purchased by Packer A
was two, although only four per cent of the animals were misjudged by
an error of this magnitude. The resulting price errors were not greater
than $2,50 on ninety-nine per cent of the animals., Packer A committed
errors of up to three grades on the heifers purchased but the error was
this great on only two per cent of the animals, The resulting price
error was as great as $3.50 per hundredweight live but limited to $2.50
on 93 per cent of the animals. On 58 per cent of the steers and 34 per
cent of the heifers there were no grade and no grade price errorss

Packer B estimated grade asccurately on 69 per cent of its steers
and 55 per cent of its heifers, Since this packer only attempted to buy
Red and Blue carcasses and was successful in limiting its purchases to
these grades the greatest error was one, The maximum price errors due
to grade were fifty cents per hundredweight for steers and one dollar
per hundredweight for heifers. The ftheoretical probabilities indicate
that about 8 per cent of the gteers and 14 per cent of the heifers

would be misjudged in grade by an error of itwo grades,
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Table 7 gives the theoretical probability and recorded frequen-—
cies of the totael price errors resulting from both yield and grade
estimation errors. It can be readily seen that errors as large as
$4.50 per hundredweight live were committed (Steers - Packer A) and.
that as few as 10 per cent (Heifers - Packer B) were accurately
appraised for true valuee.

Packer A accurately appraised about 15 per cent of its steer and
heifer purchases (13% for steers, 14% for heifers), About one~third
(37%) of its steer purchases were in error by more than $1.00 per
hundredweight live and about one~half of its heifers (52%) were in
error by more than $1.00 per hundredweight live. One per cent of its
steers were misjudged by an error as large as $4.50 per hundredweight
and three per cent of the heifers were misjudged by as much as §4,00
per hundredweight lives

The errors comnitted by Packer B appeared to be about the sanme
in individual cases as those committed by Packer 4, although the range
of errors for Packer B was smaller than That for Packer A. DPacker B
correctly evaluated 16% of the steers and 10% of the heifers it pur—
chased, About 65% of the steers and heifers purchased were included
in the range of error up to one dollar per hundredweight live., Brrors
as large as $3.950 per hundredweight were committed on steers and as
large as $2,50 per hundredweight live were committed on heifers,

In summary, it is concluded that considerable individual errors
occurred on the live purchased animals from both Packers., Yield errors

as large as eight percentage points, grade errvors as large as three
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grades (the maximum possible in the study) and total price errors as
large as $4.50 per hundredweight of live animal were observed, The
proportion of animals estimated correctly in yield was as low as 10%3
in grade, as low as 3¢%,and in total price as low as 10%, The relative
importance of grade errors to pricing accuracy was less than yield
error from a pricing variability standpoint. The theoretical probabili-
ties of errors df gpecified magnitudes also indicate considerable ine
dividuval variation and therefore, redistribution of livestock payments
was in fact, the case in the samples drawne

Reference to Table 4 provides an estimate of the relative
-variability experienced by the packers and producers of the animals
included in the study. The Standerd Deviation of any particular class
represents a messure of the variation experienced by the seller. The
Standard Error of Estimate is a measure of the variation experienced by
the packer if it is interested only in aggregate accuracy. It is
obvious from Table 4 that the relative variation of errors is many
times greater for the seller of individual animals than for the packer

buying according to its mean errors,
4, ANALYSIS OF THE THIRD HYPOTHESIS

It was hypothesized that yield, grade and pricing errors would
not be as great for animals sold directly to the packing plant as those
sold by the auction method.

The hypothesis was ftested in two ways. First the difference

between the means of fthe errors was tested for information about the
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relative location of the distribution of errors. Second, the difference
between the correlation coefficients of estimated values and actual
values was tested for each class fTo provide information about the
relative accuracies of estimating in both cases. The results of the
statistical significance tests on the means are given in Table 8, the
results of the tests on the correlation coefficients in Table 9. The
data is from Packer A since it was the only packer msking both direct
and indirect purchases,

A significant difference was found from the test of mean yield
errors between direct and indirect steers. The mean error indirect
was found to be =0.15 percentage points compared with +0.61 percentage
points for the mean error direct. This difference was significant at
= 0,05, The difference between the resulting price errors of $-0,06
and $+0,14 was found to be not statistically significante. The test of
gignificance on the heifer clags indicated statistical significance at
¢= 0,10, The mean errors of yield, indirect and direct, were =0,13
and +0,94 respectively. The priced effect of these errors, $=0.11 and
$+0.37, was significant at@ = 0,10, Hence, there would appear to
be some indication of difference between mean yield errors direct and
indirect. This difference however, is contrary to that hypothesized
since the absolute magnitudes of the errors direct are greater than
the absolute magnitudes of the errors indirect,

The mean grade errors for steers and heifers by the direct and
indirect methods of purchase were all positive. No significant differ-

ence was found between the mean grade errors. An indication of differ—-
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TABLE 8

TESTS OF SIGNIFICANCE OF THE COMPARISON OF MEAN ERRORS
FROM DIRECT AND INDIRECT PURCHASES

OF PACKER A
Sample  Mean Error Sample Mean Brror NMean i
Size Indivect Size Direct Difference 4!
Steers - % 79 ~0,15 49 40,61 0.76 2,11%
Price 60 $-0,06 38 #0.14 $0620 1.05
Heifers - % 24 ~0.17% 16 +0,94 1.07 175
Price 13 $-0411 16 $+0 37 $0048 1.924#
Grade
Steers ~ Grades 79 +0,26 99 +0e24 0,02 0.18
Price 60 $+0437 38 $40.14 $0.23 1764
Heifers -Grades 25 +0,76 16 +0.81 0,05 0,19
Price 13 $+0.89 16 $+0,75 $0.14 0,36
Total Price
Steers - Price €0 $+0.31 78 34029 $0,02 009
Heifers -Price 13 $+0.78 16 $+l.11 $06 33 0,61

% denotes statistical significance at a = 0,05

Y Jenotes statistical significance at & = 0,10

il



TESTS OF SIGNIFICANCE OF CORRELATION COEFFICIENTS

TABLE ©

CALCULATED FROM DIRECT AND INDIRECT

PURCEASES OF PACKER A

67

B denotes significance at ¢ = 0,01

Sanmple Indirect Sample Direct vz
Size Correlation Size Correlation
Coefficient Coefficient
Yield Price
Steers 78 + 764 %8 «882 1,90
Heifers 13 2959 16 29473 66
Grade Price
Steers 78 o371 %8 2963 B 02%H
Heifers 13 329 16 29%0 1,12
Total Price
Steers 78 2566 %8 +811 2o 6% %
Heifers 13 627 16 yfele 60
a
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ence in pricing error due to grade was found in the case of steers.
The mean error of indirect steers was found to be $0,37 and the mean
error of direct steers was $0.14. The difference of $0.23 was sig—
nificant at ¢ = 0,10, This difference is attributable to the different
price levels existing in the two methods of sale rather than the mean
grade error iltself, The mean pricing errcrs due to grade for heifers
were not statistically different.

The strongest indication of rejection of the hypothesis on the
basis of means is found in the lack of significance between the means
of the total price errors. The mean total price error of steers in-
direct was $0.31, the mean total price error of steers direct was -$0.29.
The $0.02 difference was not significant. Similarly, the difference for
heifers of $0.3% was not significant,

The information in Table 9 indicates that the variability of
pricing steers differs between the two methods of sale. The test of
the difference between correlation coefficients was highly significant
on both grade and total p?iceo‘ The difference was not significant on
the yield prices although a considerable arithmetic difference was found.
The opposite results were Tound in the test on the correlation coefficients
from heifers. There were no significant differences although arithmetic
differences were found.

Therefore, it appears that the relative accuracy of pricing
differed belween direct and indirect sales for steers bubt not for heifers,
The differences between steers and heifers may be partly accounted for by

the small numbers of heifers recorded but this does not seem to completely




explain the difference since the difference was well defineds

In summary, the information obtained indicates some differences
between the direct and indirect methods of sale. There was evidence
to support the conclusion that the packer experienced differences in
yield errors between direct and indirect procurements but this evidence
indicated that errors from direct purchases were the larger. In the
remaining cases of grade and total price errors, there was no sub-
stantial indication of the hypothesized differences, Differences
between the correlation coefficients calculated between estimated and
actual evalvations indicated that steers purchased by the direct method
were significantly different from steers purchased indirect and that
the accuracy was greater for direct procurements. No such difference
wes found for heifers. Based on this information, it would appear that
there are some differences in the relative accurécies between direct and
indirect purchases but more information is required to define these dif-

ferences,
50 ANALYSIS OF THE FOURTH HYPOTHESIS

It was hypothesized that yield, grade and price errors on the
steer class are smaller than those errors on the heifer class. This
hypothesis was tested in the same manner as the third hypothesis. A
test of significance on the difference between the mean errors from
steers and heifers provided a statistical test of the difference in the
relative locations of the distributions of errors., A test of signifi-

cance on the correlation coefficients between estimated evsluation and
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actual value from steers and heifers was a test of the relative
accuracy in each case, The results of the tests are given in
Tables 10 and 11,

Visual appraisal of the results from Packer A indicates that
mean errors from heifers are consistently larger than the errors on
steers, However, this observation was supported statistically only
in the case of grade errors, grade price errors and total price errors.
The average differences between yileld and yield price errors on steers
and heifers were found to be 0,15 and $0.13 respectively, the errcrs
on heifers being the larger of the twos The difference between mean
errors on grade and grade price were found to be 0,47 and $0,53 respec~

tively, errors on heifers being the larger, The differences for the

grade analysis were highly significant. The total price error of
$0,66 was also highly significant,

There was no indication from the data from Packer B that the
mean errors of steers and heifers differed. Although a mean difference
of 0,83 was found in yield errors, this value was not statistically
significant, Only in the case of yield errors was the calculated size
of errors for steers smaller than those from heifers,

Comparison of the correlation coefficients from Packer A resulted
in only one significant difference; the high correlation coefficient
for heifers yield price (03958) was found to be significantly different
from the same coefficient for steers (03813) suggesting greater accuracy
for heifers, The comparisons from grade price and total price errors

were not statistically significant, although in each of these cases, as




TESTS OF

TABLE 10

SIGNIFICANCE OF THE COMPARISON BEIWEEN MEAN ERRORS

ON STEERS AND HEIFERS FROM PACKER A AND PACKER B

71

Mean Error

Mean Error

Steers Heifers Difference rge®
PACKER A
Yield % 4+0.15 +0630 0,15 041
Price $4+0.02 $+0.15 $0613 =76
Grade Grade +0,29 +0.76 047 PIY-Y iy
Pl"ice $‘§‘Oo 28 3’%‘0@81 ’(»SOO 53 3014%%
Total Price Price #0630 $540696 $0,66 2. 48%%
PACKER B
Yield % ~1.1% -1,96 0,83 1,26
Price $-0655 $-0,80 $0625 252
Grade Grade -0.%1 ~0,10 0.21 1.%8
Price $-0s04 $-0,05 $0,01 0,22
Total Price Price $~0659 $=~0,85 $0.26 0,75

a

kP denotes significance at ¢ = 0,01,



TABLE 11

TESTS OF SIGNIFICANCE ON CORRELATION COEFFICIENTS CALCULATED FROM
STEERS AND HEIFERS PURCHASED BY PACKER A AND PACKER B

12

Correlation Correlation
Sample Coefficient Sample Coefficient s
Size Steers Size Heifers 17t
PACKER A
Yield Price 138 0813 41 2958 4o 25%%
Grade Price 138 2906 41 2901 016
Total Price 138 2672 41 « 780 1.25
PACKIR B
Yield Price 100 0215 10 «582 lel4
Grade Price 100 2989 10 2942 20 27H%
Total Price 100 2160 10 «481 0.66

2 psgn

denotes significance at ¢ = 0.0,
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in the first, the value was higher for heifers than steers.

The comparison of correlation coefficients on the price data
from Packer B showed only one significant difference; between grade
prices. Both values were very high, 0,889 for steers and 0,942 for
heifers. The difference between yield prices and total prices were
not significant,

Hence, it was shown that although the mean yield errors from
steers and heifers for both packers did not differ, there was in-
dication that there was less accuracy in steers than heifers for
Packer A, The relative accuracies were not statistically different
for Packer B, This information is contrary to the results hypothe-~
sized. The mean grade errors from Packer A were found to be different
as hypothesized, but the relative accuracy of estimate was about the
same for steers and heifers. No difference in the mean grade errors
was found from Packer B but the accuracy of estimate was greater for
steers than for heifers, The mean total price errors were found to be
statistically significant, the mean errors on heifers being larger for
Packer A, but there was no detectable difference in the relative
accuracies of estimate., The dats from Packer B indicated no differences
in mean errors or accuracy of estimate between steers and heifers indi-
cating that accuracy of pricing steers and heifers in thet firm did not

differes
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6. ANALYSIS OF THE FIFTH HYPOTHESIS

It was hypothesized that evaluation errors committed on grade
would be unfavorable to the producer of high quality animals and favor—
able to the producer of low quality animals. Restated, this hypothesis
would suggest that high quality animals would be consistently under—
valued and low quality animals would be consistently overvalued

Test of this hypothesis was made difficult by two factorse
First, since the grade designations are discrete there is no continuum
over which to select values. Second, since only four possible grade
designations were included in the study the extremes of grade were in
effect, non~existent. The top and bottom grades included a large
proportion of the total number of animals, In the case of Packer B,
only two grades were available, hence the top and bottom grades in-
cluded all the animals,

The only method of test available was that of calculating ex—
Pected ranges for both actual and estimated evaluations by use of the
mean and standard deviation of each distribution. I+t was necessary
to assume that the distributions were normal. The range for ninety-
five per cent of the observations was calculated for both Normal Price
and Attempted Price, This information is summarized in Table 12,

I the range of the Attempted Prices is smaller than and within
the range of the Normal prices, this could be considered ss evidence
in support of the hypothesis, However, it is not conclusive evidence

since the errors themselves are not considered by this method. However,
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TABLE 12

THEORETICAL RANGE FOR ACTUAL AND
ESTIMATED GRADE PRICES®

Theoretical Range Size of Range
PACKER A
Steers ~ Bstimated Grades $21.95 ~ $28,03 $6.08
Actual Grades $21044 = $27.96 $6.52
Heifers ~ Bstimated Grades $17.78 —~ $25,66 $7.88
Actuel Grades $16.47 - $25,37 $8,90
PACKER B
Steers -~ Bstimsted Grades $24,69 ~ $26.81 $212
Actual Grades $24.42 = $28,26 3384
Heifers - Bstimated Grades $22.57 = $25,99 $3e42
Actual Grades $2264 = $26,02 $3.38

Range within which 95% of animals would fall if Bstimated
Evaluation and Actual Bvaluation were normally distributed.
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for the reasons mentioned this was the only feasible method of testing
the hypothesis,

It is seen from Table 12 that in all cases except one, the
range of the Attempted Prices is smaller than, and within the range of
the Normal Prices. The exception is found in Packer B, heifer purchases,
which was based on a very small sample, In this case the ranges are al-
most ddentical at both extremes.

Therefore, the limited information available would tend to support
the hypothesis of undervaluation of the high quality animals and over-
evaluation of the low quality animals, but further study is required to

establish this relationship,
Te ANAIYSIS OF THE SIXTH HYPOTHESIS

It was hypothesized that evaluation errors would be unfavorable
to the producers of high yielding animals and favorable to the pro-
ducers of low ylelding animals, Stated more generally, it is hypothe-
sized that high yielding animals are consistently undervalued and the
low yielding animals are consistently overvalued.

The analysis of this hypothesis was considerably more meaning-
ful than the analysis of the previous hypothesis, Two methods of
analysis were possible, the results of which are presented in Tables 13
and 14, The operation of calculating ranges in which 95% of the ob-
servations of both Normal and Attempted Prices would fall was performed,

the results being given in Table 13, In addition, means of the Normal
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and Attempted prices from the upper and lower one-fifth of the true
yields were calculated. The differences between the means of the
Attempted and Normal prices so calculated at each extreme was tested
Tor statistical significance, The results of these operations are
summarized in Table 14, If statistical significance were found for
the differences between Normal and Attempted prices at each extreme,
and if the means of the Attempted Prices fell within the means of the
Normal Prices, this would be further evidence in support of the
hypothesis,

The evidence presented in Table 13 is, without exception, in
support of the hypothesis of consistent overvaluing and undervaluing
animals at the extremes., In every case the expected range of the Normal
Prices is larger than and brackets the range of the. Attempted Prices,

In only one case, Heifers from Packer B, the two ranges differ only
slightly. In this exception, the close values occur only at the lower
end of the range and since this was based on only ten observations, it
can not be considered as indicative contrary evidences

Reference to Table 14 reveals that in all but one comparison,
the hypothesis would be supported. However, not all the differences at
the extremes were found to be statistically significant. The hypothesis
is supported statistically on the purchases of steers from both packers
based on twenly observations at each extreme., However, in the case of
heifers, significance was found only for the upper extreme from Packer B.
But, since these tests were based on only two observations from Packer B,

and three from Packer A, the absence of significance is probably due to
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TABLE 13

THEORETICAL RANGE TOR ACTUAL AWD ESTIMATED
YIELD PRICES®

Theoretical Range Size of Range
PACKER A
Steers ~ HBstimated Yield $22,21 — $27.27 $5.06
Actual Yield 352104—4‘ had :;327096 336@52
Heifers - Bstimated Yield $17,51 = $24,71 $7.20
Actual Yield BLELLT — $25,37 $8.80
PACKER B
Steers ~ Betimated Yield $24.8% — $26,75 $1..93
Actusal Yield B24e42 = $28,26 $3.84
Heifers —~ Estimated Yield 520,63 = $24,473 $1.80
Actual Yield 322464 = $26,02 $5.38

Calculated by assuming that Actual and Bstimated Yield prices
were normally distributed. The range within which 95% of the
values would be expected to fall is given,



TABLE 14

TESTS OF SIGNIFICANCE ON DIFFERENCE BETWEEN HMEANS OF

NORMAL PRICES AND ATTEMPTED PRICES OF

HIGH AND LOW VALUED ANTMALS®

79

Number of

Mean Normal

lMean Attempted

Qbservations Price Price Differences ‘t‘o
Steers Low 204 20 22,58 2%,79 1.21 2, 16%
Hi 206 20 26,432 25629 1,03 % g 1 2%
Heifers Low 20% 6 18,90 20,05 1,15 1632
Hi 20% 6 24655 23,82 073 1,15
PACKER B
Steers Low 206 20 25,19 25,63 0odd B o 26%H
Hi 20% 20 27.79 25.90 1.89 12,04%%
Heifers Low 20% 2 23625 23,02 0623 0032
Hi 20% 2 25,68 23,96 1.72 4,91%
% e "high' velued animals were considered to be the highest 20% of
the true yields and "low" valued were considered to be the lowest
20% of the true yields.
b yyn denotes significant at o= 0,05
C

%N Jenotes significant at a= 0.01.
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ES

the small sample size,
In summary, the two analyses considered jointly provide strong
evidence that yield errors result in undervaluation of the high

yielding animals and overvaluation of the low yielding animals.




CHAPTER V
SUMMARY AND CONCLUSICNS
1., THE LIMITATIONS IN RETROSPECT

It was mentioned early in the report that the study was, of
necessity, limited to a case study of two 3t, Boniface Packing Plants,

No atfempt was made to compare the results of the two plants bub apparent
differences were noted in passing. Originally, the second packing plant
was included only on the strong recommendation of certain members of the
livestock trade who felt bias would be avoided by sampling two plants,

On analysis, some interesting points for further study were revealed by
inclusion of the second plant,

It was stated that the study was limited to the classes of animals
estimated to grade Red, Blue and Brown carcasses, Since generalization
is limited only to the classes sampled, this limitation was a problem
only in the case of heifers where insufficient numbers were obtained for
comprehensive analysis. Further, the limited number of grades sampled
prevented a comprehensive analysis of the fifth hypothesis,

The short time period sampled was a limitation in two ways. First,
since the sampling was done at a time when slaughter animals of the
desired type were in short supply, inadequate numbers were obtained in
some samples, Second, the influence of the grass—fed condition on the
incidence of grade errors was not measurable. Whether this significantly

affected the grade results is not known, Similarly, the effect of high
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price levels on the relative size of yield errors and grade errors was
not numerically considered.

In summary, the most serious limitation affecting the study wes
the inability to obtain larger sample sizes, Further statistical
analysis and more information would have been avallable if sample sizes

could have been increased, particularly in the heifer classes.

2, CONCLUSIONS

One of the most important findings of this study is the successful
use of an identification system to maintain individual identily of ani-
mals, Once the method of identification had been adopted and was under—
stood by all concerned, the method worked satisfactorily. Although
improvements would be required for its use if it were o be adopted
commercially, it proved to be a satisfactory method of gathering data
for research purposes. Furthermore, the sampling indicated that co-
operation for research in this field is readily secured from most firms,
A deep interest was shown by the people in the livestock industry toward
the study,e

The analysis of the data supplied satisfactory information only
in four problem areas, First it was found that mean yield, grade and
price errors are not always zero, nor was the packer alwsys protected
against estimation errors on purchases in a given time period. Second,
it was found that considerable individual errors do occur and that this
can result in large losses and gains to sellers of individual animals,

Third, fairly conclusive evidence was found to indicate that, in yield
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errors at least, the live-purchasing method leads to inefficiency in
undervaluing the exceptionally high yielding animals and overvaluing
the low ylelding animals. There was some evidence that the same result
occurs from grade errors, Fourth, there was indication of considerable
differences between the Packers as to buyers abilities to evaluate
animals accuratelys No attempt was made to study these differences but
their existence was apparent in most of the results,

Bvidence in support of, or contrary to, the hypotheses on a
comparison of direct and indirect deliveries, and steers and heifers
was not conclusive. Differences were noted between direct and indirect
deliveries and some of the differences were statistically significant,
Similarly, in some cases, steers were found to have less error than
heifers, However, more study and larger samples are necessary to de-~
termine definite relationships in these areas.

The comparison of the effect on pricing of yield and grade errors
did not reveal any particular pattern. The range of error due to yield
seemed to be larger than the range due to grade. The means of each
source of error, however, showed grade larger in some cases, yield
larger in otherse

In summary, the study indicates that, for the two packers studied,
yield and grade errors both on an individual and average basis do exist
and are important sources of pricing inaccuracies. From the standpoint
of pricing individual animals, this study indicates that the live sale
method of selling cattle does not meet the criterion of efficiency by

which the same price is paid for the same commodity at the same time,
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It is therefore concluded that improvements in the economic efficiency
of selling cattle may be possible., However, further study of alterna-
tive methods of sale is necessary before the improvements could be

implemented.,
3e RECOMMENDATIONS FOR FURTHER STUDY

The present study provides a satisfactory method of securing
data for this type of research and indicates several problem areas for
further study,

One of the inefficiencies of the live sale method of marketing
slaughter cattle has been analyzed and an approximation of the result—
ing price errors mades Other factors however, must be quantified and/or
considered to properly evaluate the relative efficiency of the live sale
methods These factors include: (l) relative costs of live sale and
alternative methods of sale, (2) claimed loss of freedom to bargain
which is available in the live sale method, and (3) general degree of
satisfaction by processor and producer with the present live sale method,
Policy and leglslation aimed at improving livestock marketing efficiency
would be premgture and haphazard without quantification of these factors,
Therefore, it is recommended that a study of several packing plants, of
all types of cattle and over a longer time period be made. The study could
be designed to test all of the factors mentioned.

An apparent difference was pointed out in the ability of the two
packing plants to appraise live animals., A study of this difference

may reveal methods of improving accuracy of evaluation under the present
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live sale method of marketing.

Further, a difference in Aftempted prices was noted between the
two packers on purchases made on the same grades of animals in the
Public Markets Limited, Since these purchases were made by the one
firm in competition with the other on the same animals, this difference
may point out imperfections in the claimed high degree of competition
involved in sales by the auction method, However, it may also indi-
cate imperfections in the present Grade Standards. It is therefore
recommended that this problem be analyzed to determine which, if either,
of the suggested causes is involved,

Finally, since large numbers of animals are sold in groups or
"Lots", the results of this study may not truly represent the error
position of many sellers. A study of the accuracy of pricing lots would,
in conjunction with the resulis of this study, give a more complete

picture of live sale pricing accuracys
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APPENDIX A

EXCERPT FROM BEEF GRADING REGULATIONS

LIVESTOCK AND LIVE 3TOCK PRODUCTS ACT

The following is an excerpt from the Beef Grading Regulations
and defines the grades analyzed in the thesis. The purpose of its
inclusion is to point out the subjective nature of the standardse
This subjectivity may compound the difficulty of the livestock buyer
to estimate the carcass grade of a live animal. Some of the terms
such as "excellent conformation®, "relatively blocky™, "good con-
formation™, "the neck short and thick" are gualitative terms but
probably have objective commotation to experienced graders and livew
stock buyers. However, terms such as "at least moderately firm",
"low mediwm confarmation™, "slightly less meaty" are highly subjec~
tive in interpretation and application to any given apimsl, Similar
gualitative terms will be noted in the text of the following excerpte.

"The standards for the grades for beef carcasses established
by section 3 of these Regulations are as follows:

le Canada Choice beef carcasses are beef carcasses from
steers and heifers having the Tollowing characteristics:

(a) excellent conformstion, finish and quality, relatively
blocky, heavily and vniformly fleshed, the neck short
and thick, and the shanks fully muscled;

(b) the flesh is firm, velvety, fine grained and of a light
or cherry red color;

(c) the bones are soft, red and porous when split, there zare
pearl-like capping cartilages on the lumbar vertibrae,

The Canada Gazette Part II, Volume 92, iugust 13, 1958, pe 826.




(a)

(e)

2o

and marked indications of youth in the chine, sternmum,
sacrum, and aitch bones, except that the cartilages may
have slight granulation in the upper dorsal area;

the exterior surfaces of the carcasses are covered with
firm fat, white or slightly tinged with reddish or amber
color, which is for the most part smocth and uniform in
color; and

the degree of finish may increase with the carcass weight
but there is no excess proportion of fat at any weight.

Canada Good beef carcasses are beef carcasses from steers

and heifers having the following characteristicss:

(a)

(b)
(c)

(a)

(e)

3o

good conformetion, finish, and quality; hips, loins and
ribs, chucks and plates slightly less meaty than for
Canada Choice; neck may be slightly less short and thick
than for Canada Choice;

flesh at least meoderately firm, not excessively dark;

the maximum bone maturity is the same as for Canada
Choice:

the fat covering extends well over exterior surface bub
may be somewhat lacking on the neck and lower parts of
the hips and shoulders, and is firm, or slightly s0f T,
smooth and white, or having a yellowish tinge; and

the degree of finish may increase with carcass welght,
but there is no excess proportion of fat at any weight.

Canada Standard beef carcasses are beef carcasses from steers

and heifers having the following characteristics:

(a)

top medium or better conformation, finish and quality:
may have slightly less depth of fleshing in ribs, loins,
and hips, than Canada Good; only a slight tendency to
angularity with hip and shoulder points no wmore than
barely noticeable;

flesh at least moderately firm with the color ranging
from bright red to somewhat darker;

same maximum bone maturity as for Canada Choice;

fat covering not exceeding the average of Canadas Good,
and at least a light covering extending over most of
the exterior surface, fat covering firm to slightly
s0f't and of a white to pale yellow color; and

there is no excess proporition of fate
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4o Canadae Commercial--Class 1 beel carcasses are beef carcasses
of steers and helfers having the following characteristics:

(a) low medium conformation, finish and quality, relatively
long in proportion to width and inclined to be slightly
angular, with hip and shoulder points noticeable but
not prominent;

(b) moderate fleshing but somevwhat less than the minimum for
Canada Standard;
(c) same maximum bone maturity as for Canada Choice;

d) at least a light fat covering over most of the exterior
surface, with the same maximum as for Canada Choice; and

(e) there is no excess proportion of fat.

5 Canada Commercial--Class 2 beef carcasses are beel carcasses
from young cows and aged heifers having the following characteristics:

(a) the conformation, and finish are at least equal to that of
Commercial Class 1; the hips are moderately thick, loins
somewhat flat, rib, chuck and plate moderately well covered;
there 1s progressively better conformation as age approaches
the maximum;

(b) the flesh is firm, fine grained and of good color;

(c) the hind quarters have cartilage on the tips of the lumbar
vertebrae or a red line where the cartilage was present,
indicating that ossification was only recently coumpleted,
and on the front quarters, while there may be considerable
ossification, some pearl-like cartilage is evident on the
tip of the dorsal vertebrae and the sternum bone;

(d) the exterior fat extends well over the carcass, with the
same maximum as for Canada Choice; and

(e) the fat is firm, and creamy to yellowish in colox.

0. Canada Commercial--Class 3 beef carcasses are beef carcasses
of steers, heifers and young cows having the following characteristics:

(a) overfat and wasty;

(b) conformation superior to Canada Utility; and

(c) maximum bone maturity same as for Canada Commercial Class 2,7




