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'/(OWl. ,(/'!"~ C~Sid gtoJion ... 
The Minnesota Agricultural Experiment Station functions as 

part of the University of Minnesota Department of Agriculture in 
serving the people of Minnesota. 

The Department itself has three jobs: 
• Research to develop new and better farm practices, crops, 

and animals and to learn basic facts about nature. 
• Teaching to prepare young men and women for careers in 

agriculture, forestry, home economics, and veterinary medicine. 
• Extension to bring the results of research to the farmer, his 

wife, and his children through demonstrations, meetings, home 
visits, newspaper articles, radio programs, and the like. Much of 
this work is done through your local county agricultural, home, 
and 4-H agents. 

The Experiment Station conducts research in many widely 
varied fields. Research projects may range from improved diets 
for the family to better use of the products of our forests, and 
from the development of better varieties of farm crops to the dis
covery of new markets for agricultural products. 

Funds for research by the Expe;riment Station come from sev
eral sources, including appropriations by the State Legislature to 
the University and grants to the Station by the Federal govern
ment through the U. S. Department of Agriculture. Aid also comes 
from other grants from federal agencies, industry, organizations, 
and private individuals. 

Experimental work is conducted in many places. Some of it 
takes place in the laboratories and the fields of the St. Paul Cam
pus; some is conducted at the Rosemount Station and at branch 
agricultural experiment stations at Waseca, Morris, Crookston, 
Grand Rapids, and Duluth. Specialized research is carried on at 
the Fruit Breeding Farm at Excelsior, the Potato Farm at Castle 
Danger, at the Forest Experiment Station at Cloquet, and at the 
Hormel Institute at Austin. Hundreds of farmers, too, are coop
erating with the Station in experiments on their own farms either 
as individuals or in groups often representing several counties. 

Visitors are always welcome at our experiment stations. We 
have, however, arranged special days with regular programs each 
year at all the stations. 

This bulletin is one of many published by the Minnesota Agri
cultural Experiment Station giving the results of its research. If 
you would like a complete list of available publications, write to 
the Bulletin Room, University Farm, St. Paull. 
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FOREWORD 

FOR MANY YEARS the livestock industry has been interested in grade 
standards for slaughter hogs that might be marketed on foot or on a 

carcass weight and grade basis. Livestock producers, county agents, and 
farm groups have requested more detailed information about market
ing slaughter livestock by carcass weight and grade, and state and fed
eral agencies have been asked to obtain more facts about this system. 

Four of the state experiment stations in the cornbelt have conducted 
research in this field. However, these stations, as well as others in the 
cornbelt, felt that the problem required a regional approach, since type, 
quality, and condition of livestock vary from area to area. Consequently 
in 1948 the North Central Livestock Marketing Research Committee 
initiated a regional research approach to the problem, obtaining the 
cooperation of some of the packers. 

The Regional Committee rec<Jgnized first of all that objective grade 
standards had to be developed so that differences in the quality and 
valu~ of hog carcasses could be measured. The research dealing with 
slaughter hogs has been conducted by the experiment stations in Indiana, 
Iowa, Michigan, Minnesota, Missouri, and Ohio, with the United States 
Department of Agriculture cooperating. 

This publication offers facts that can be used in the improvement of 
grade standards for slaughter hogs, either live or in the carcass. These 
grade standards and the observations of committee members, both here 
and abroad, are discussed in Part I. The more technical analytical pro
cedures of the objective grade research constitute Part II. 

I. B. JOHNSON 

Administrative Adviser 

Objective Carcass Grade Standards 
FOR SLAUGHTER HOGS 

by the North Central Livestock Marketing Research Committee 

SUMMARY 

WITHIN THE SAME weight range butcher hogs usually sell at about 
the same price per hundredweight at given markets in the United 

States. Because little attention is given to quality in pricing hogs, pro
ducers have little incentive to improve the hogs they market. 

Grade standards have been proposed 
at various times for barrows and gilts 
and for pork carcasses and cuts. But 
unlike the standards for beef, veal, and 
Iamb the grade specifications for hogs, 
pork carcasses, and pork cuts have had 
only a very limited acceptance in the 
trade. This may be because relatively 
few pork carcasses enter the wholesale 
trade as carcasses in this country. In 
most cases they are disassembled into 
wholesale cuts before sold by packers. 

One reason standards for the pork 
cuts have not found acceptance is the 
fact that a large proportion of pork 
meets consumer demand for quality. 
Consumers are more likely to object 
to pork with excess fat than they are 
to pork inadequately finished-of which 
they see very little. 

Without satisfactory carcass stand
ards it is difficult to have satisfactory 
live standards, since live grades only 
reflect the expected carcass grades. 

This study was limited largely to de
veloping objective carcass grade stand
dards which would classify hog car
casses into relatively homogeneous 

groups based on the physical charac
teristics which determine value. 

Individual carcass data were obtained 
on more than 3,200 hog carcasses from 
six packing plants cooperating with the 
states of Indiana, Iowa, Michigan, Min
nesota, Missouri, and Ohio. Measure
ments recorded by all states included 
body length and average backfat thick
ness, and a number of states took other 
measurements. After measuring, each 
carcass was cut out to determine the 
proportion of each of the various whole
sale cuts and trimmings to the carcass 
as a whole. 

Detailed statistical analyses were ap
plied to these data to determine which 
measure or measures could be used to 
estimate the percentage of high-value 
lean cuts: hams, loins, butts, and pic
nics, in the carcass. These cuts com
prise approximately half of the carcass 
weight and in recent years have con
tributed about two-thirds of the com
posite carcass value. 

In each of the six states average back
fat thickness proved to be the best 
single measure in explaining variations 

C 
1 This r eport was prepared by Gerald Engelman in close cooperation with the Executive 

b Ommittee and in collaboration with all members of the North Central Livestock Marketing 
nesearch Committee.• 
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in the percentage of lean cuts. Body 
length appeared to be second, and other 
measures were less important. At any 
specific carcass weight the use of aver
age backfat thickness and body length 
gave little improvement over the use 
of backfat alone in predicting the per
centage of lean cuts. For that reason 
major emphasis in this study was 
placed on backfat thickness and carcass 
weight in the determination of objective 
specifications for the grade standards 
suggested for butcher hog carcasses. 

On the basis of the relationships be
tween percentage of lean cuts and av
erage backfat thickness at varying car
cass weights, tables were prepared 
showing the expected percentages of 
lean cuts for all weights of hog car
casses within the normal marketing 
range and for all variations of backfat 
thickness at these carcass weights. 

A tentative carcass standard was pre
pared by combining carcass weights 
and backfat thicknesses into weight 
and grade groups, each with a speci
fied range of carcass weights and back
fat thicknesses. This standard objec
tively classifies carcasses into five cate
gories of finish: Grade 8 carcasses are 
very fat with a relatively low percent
age of lean cuts. Grade 9 carcasses are 
moderately overfinished. Grade 10 is 
the presumably optimum grade as far 
as finish is concerned. 

Grade 10 carcasses are generally more 
valuable than Grade 8 and 9 carcasses 
because they yield more high-value 
lean cuts and less fat, which usually 

has a lower relative value as 1 
Grades 11 and 12 are the underfinis~ 
and extremely underfinished graded 
respectively. They will yield a high es 
proportion of lean cuts than Grade ~ 
carcasses, but increased proportions f 
these cuts will lack adequate finish 0 

The economic significance of c~. 
cass standards depends on the differ. 
ences in carcass value between the sev. 
era! weight and grade groupings. These 
differences will depend on the average 
carcass composition within each of these 
groupings and the relative prices of the 
several wholesale cuts and trimmings 
which make up the carcass. In genera) 
the greater the margin between lard 
prices and prices of the high-value lean 
cuts, the greater will be the discounts 
for the overfinished grades. Similarly 
the greater the discounts for the heav
ier weights of certain wholesale cuts, 
such as hams, loins, bellies, and pic
nics, the greater will be the discounts 
for the heavier weights of carcasses. 
Among the more than 3,200 carcasses 
included in the study, the value differ
ences between the overfi.nished grades 
and the presumably optimum grade av
eraged 75 cents per hundredweight per 
grade at 1949 average prices for the 
several wholesale cuts and trimmings. 

Hog carcass grade standards, such 
as those developed in this study, could 
be used as the basis of an improved 
system of marketing hogs by live grade 
at livestock markets. They could also 
be used as the basis for marketing hogs 
by carcass weight and grade. 

Part I. Principal Findings 

part 1 of this bulletin discusses the principal findings of the 
study. Part II gives a more technical discussion of the analytical 
procedures. 

INTRODUCTION 

SLAUGHTER HOGS are commonly 
sold in the United States by live

weight groups with relatively little 
emphasis given to quality in the bar
gaining process. There is a rather gen
eral tendency for all hogs of the same 
weight range, except for gilts and sows 
advanced in pregnancy and hogs with 
obvious defects, to sell at about the 
same price per hundredweight. Hogs 
of less than average value are carried 
along by those above average in value 
and nearly at the same price. 

Under such conditions hogs produc
ing high-value carcasses often do not 
command the appropriate differential 
over less valuable animals. The pro
ducer of hogs is not given an adequate 
incentive to improve the quality of the 
product brought to the market place. 

Efforts at Improvement 

Developing Standards 

Efforts to improve the marketing of 
hogs through the use of grade stand
ards have been made for some time. 
During the last half of the nineteenth 
century work on standards was carried 
on by private individuals and organiza
tions who prepared current market re
ports and wished to make these reports 
intelligible to other marketing interests 
over the entire market area. During the 
present century public agencies, in· 
eluding state agricultural experiment 
stations and several bureaus of the 
United States Department of Agricul-

ture, have also undertaken this work. 
Throughout the entire period consider
ably more emphasis has been placed on 
the development of classifications for 
live hogs than for hog products, but 
since the first World War an increas
ing amount of attention has been given 
to pork carcasses and wholesale pork 
cuts. 

The specifications for the tentative 
standards which were developed and 
proposed during the period up to World 
War II were primarily subjective or 
descriptive in nature. These tentative 
standards for wholesale pork cuts, 
pork carcasses, and slaughter hogs 
found little acceptance among market 
interests. 

Objective standards for pork car
casses were first proposed by the Uni
ted States Department of Agriculture 
in 1949. In 1951 standards were pro
posed for slaughter barrows and gilts 
and their carcasses, based primarily 
on carcass measurements. While only 
tentative standards have been actually 
issued for pork cuts, pork carcasses, 
and slaughter hogs official United 
States standards have been issued for 
beef, veal, calf, lamb, yearling mutton, 
and mutton carcasses, and for slaughter 
cattle, vealers, calves, and slaughter 
lambs, yearlings, and sheep. 

One of the reasons grade standards 
for pork cuts have not been in demand 
by the trade is the fact that, unlike the 
situation with respect to beef, veal, and 
lamb, a large proportion of these pork 
cuts meets the minimum standards of 
quality and finish consumers desire. 
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After a certain point is reached the 
added finish on pork cuts is no longer 
associated with increased palatibility, 
tenderness, or flavor of the meat. Con
sumers are more likely to object to 
pork with excess fat deposited within 
and around the muscle tissues than 
they are to pork inadequately finished, 
which they seldom see on the market. 

Another reason that pork carcass 
standards have not come into general 
usage in the United States is the fact 
that very little of the processed pork 
enters the wholesale trade in the form 
of carcasses, as is typical for beef, veal, 
and lamb carcasses. Most of the car
casses from slaughter hogs are disas
sembled into a number of wholesale 
cuts and trimmings in the same plant 
in which the animals are killed. These 
products, rather than carcasses, are 
merchandised in the wholesale trade. 

And without adequate carcass stand
ards it is difficult to have satisfactory 
live hog grade standards. To serve its 
purpose effectively a grade standard 
must classify commodity units, which 
may vary widely, into classes or groups 
that have similar characteristics. One 
necessary attribute of a good grade 
standard is that it must be consistent: 
any two individuals grading the same 
objects should place them in the same 
grades. In fact, grades should not dif
fer among individual graders, geo
graphical areas, or periods of time. 
Grading on the basis of a subjective 
standard, however, does not always 
succeed in being consistent. The devel
opment of an objective grade standard, 
therefore, was one of the prime con
siderations of this study. 

cass grade when the animals 
slaughtered. The evaluation process~ 
more difficult on the live animal: tb 11 
on the carcass because the live anitn an 
is one step further removed frorn thai 
wholesale products which deternun e 
value. Differences in the relative Pr e 
portions and qualities of the seve~; 
wholesale cuts can be more easily d 
tected by examining the carcasses th~ 
by looking at the live hog. 

An added complication in the evaiua. 
tion process on live hogs is the Variation 
of carcass yields among hogs that ap.. 
pear to be quite similar in confonn

8
• 

tion, finish, and quality. These differ. 
ences in yields are also difficult to de. 
teet by looking at the live hog. 

Some Alternative Methods of Sale 
A few attempts have been made to 

improve on the usual liveweigbt 
method of marketing hogs in this coun. 
try. One such attempt was sale on the 
basis of guaranteed yield. 

In 1923 a federation of county live
stock marketing cooperatives in Ohio 
and Indiana initiated the sale of hogs to 
eastern slaughterers on the basis of 
guaranteed yields. Different owners' 
hogs were assembled, sorted into fairly 
uniform lots, commingled, and shipped 
in full double-deck carloads direct to 
eastern slaughterers. Each carload was 
sold at a specific price for a particular 
yield, and this yield was guaranteed by 
the managers of the local associations. 
Carcasses were weighed by employees 
of the plants in which the hogs were 
slaughtered. Final settlement was made 
for each shipment on the basis of a 
previously decided adjustment for any 
divergence between the guaranteed and 
actual yields. 

In the case of beef, veal, and lamb, 
live standards are essentially a reflec
tion of carcass standards. It follows 
that if live standards for market hogs 
are to have economic significance they 
must be based on hog carcass standards 
which are of economic significance. 

In evaluating live animals graders 
attempt to estimate the resulting car-

This plan proved to be popular for a 
time and appeared to be an improve
ment in some respects over the usual 
liveweight method of sale. Nevertheless 
it was ultimately discontinued in the 
1930's. One difficulty arose because the 
local managers were unable to estimate 
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jng yields accurately. Yields in 
dfeSS of the guaranteed yields were 
excessted by farmers as desirable wind-
acceP . 

lls but yields below the estunates of 
fa ~anagers were often resented. Since 
:e yield was generalized over the en
tir: load, which usually included hogs 
fr m several owners, some farmers 
~0 believed they delivered high-yield

:g hogs_ to the association felt they did 
at receive all that was due them. 

n · t t' Furthermore, smce a represen a 1ve 
of the seller was not present at the 
time the carcasses were weighed, some 
of the owners who had expected higher 
than reported yields tended to question 
the accuracy of the carcass weights. 
This method of sale was relatively 
short-lived. 

Another attempt to improve hog 
marketing methods was initiated by a 
southern Minnesota meat-packing com
panY in 1933. At first, payment was 
made to farmers for hogs on the basis of 
the value of the wholesale cuts. The 
method required that the wholesale cuts 
from each lot of hogs be segregated, 
weighed, and recorded. Since this pro
cess reduced the speed of cutting op
erations and increased processing costs, 
the plan was considered to be impracti
cal and was discontinued during the 
same year. 

The following year this company 
began to buy hogs experimentally by 
carcass weight and grade. On the basis 
of their experience, in 1940 this firm 
established four subjective carcass 
grades: No. 1- Prime or top grade, No. 
2--0verfinished, No. 3- Underfinished, 
and No. 4-Scalawag or scrub. 

No. 1 carcasses were moderately well 
finished and had a relatively high per
centage of the high-value cuts of the 
carcass. The No. 2 overfinished car
casses were discounted because they 
carried a higher percentage of fat and 
a relatively smaller percentage of the 
high-value cuts. The No. 3 and No. 4 
underfinished carcasses were dis
counted because they yielded hams, 

loins, bellies, and other cuts so lacking 
in quality that they had to be mer
chandised as inferior brands or in some 
cases utilized as trimmings. 

This subjective grade standard repre
sents the first effort in the United 
States to classify hog carcasses on the 
basis of a relationship between the de
gree of finish and the value of the car
cass. Underfinished carcasses, although 
they had a high proportion of lean, 
were discounted because they tended 
to yield wholesale cuts lacking in 
quality. Carcasses with a desirable de
gree of finish yielded cuts of first grade 
quality and did not yield an exces
sive amount of lard. Overfinished car
casses, on the other hand, were to be 
discounted, not primarily because their 
cuts lacked quality but because they 
yielded a high proportion of relatively 
low-value lard in relation to the yield 
of high-value wholesale cuts. 

The proportion of hogs purchased on 
the carcass weight and grade method 
by this packer was always quite small 
The actual numbers, however, increased 
regularly each year until the plan was 
discontinued in 1943 because price ceil
ings established by the World War II 
price-control agency did not permit a 
premium on No. 1 carcasses. This firm 
believed that the subjective grade 
standards did not adequately reflect 
value differences in hogs, and that 
greater precision was desirable in grade 
standards, perhaps embodying objec
tive, quantitative criteria as determin
ants of carcass grade. 

It is apparent that attempts which 
have been made in the United States to 
establish satisfactory criteria of merit 
for hogs and hog carcasses have not 
been completely successful. The prob
lem appears to be more difficult than 
in some other countries such as Can
ada, the United Kingdom, Denmark, 
Holland, Sweden, and some other 
western European countries. There, 
most of the carcasses move into the 
wholesale trade in the form of sides 
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rather than in the form of wholesale 
cuts and processed meats. 

In the search for an equitable method 
of pricing hogs these countries have 
adopted rail grading and settlement on 
the basis of carcass weights and grades. 
Carcasses are graded largely according 
to objective or quantitative criteria, 
which include carcass weight, backfat 
thickness, and in some cases carcass 

length. They are graded on the rau 
after the viscera are removed and th 
back split but before the carcasses are 
moved from the killing floor to the 
chill room. In addition to objective 0~ quantitative meas_ure~, the grader may 
also make a subJective or qualitative 
evaluation of certain characteristics 
which may influence the grade into 
which the carcass is finally placed. 

OBJECTIVES OF THE STUDY 

Satisfactory carcass grades are an es
sential prerequisite to the improvement 
of pricing accuracy in marketing hogs, 
whether they are sold by liveweight or 
by carcass grade and weight. One ap
proach to the problem in the United 
States is to develop objective carcass 
standards that will serve to differenti
ate carcasses on the basis of the weight 
and grade of wholesale cuts and trim
mings they are expected to yield. 

This study will not answer the ques
tion of whether or not slaughter hogs 
should be sold by carcass weight and 
grade in the United States. The desira
bility of the carcass method of market
ing largely depends on its relative pric-

ing accuracy as compared with the 
present or an improved liveweight 
method. Questions of practicability in. 
elude the problems of identifying, 
weighing, and grading the carcasses 
delay in making settlement with own~ 
ers, and relative cost. 

Relatively little attention was given 
to several of these problems in this 
study. The study was limited largely 
to the establishment of objective car. 
cass grade standards which will make 
it possible to distribute hog carcasses 
into relatively homogeneous groups 
with respect to the characteristics of 
physical composition which determine 
value. 

Table 1. Number of Carcasses Cut Out by Weight Group from Each of Six States 

Carcass 
States 

weight Indiana Iowa Michigan Minnesota Missouri Ohio Total 

number of carcasses 
95-105 40 

··-··~· ··-·- ··--· 22 ...... _., 62 105-115 55 49 ··-···· -·~· 45 17 166 115-125 57 49 .... ~· · · 79 46 35 266 12!?-135 59 51 ........ 85 49 38 282 135-145 58 50 75 75 57 39 354 145-155 62 52 58 75 62 31 340 155-165 71 49 37 95 54 25 331 165-175 57 50 59 82 53 30 331 175-185 73 51 46 72 45 41 328 185-195 63 51 ......... 50 56 33 253 195-205 59 49 ......... 45 54 35 242 205-215 47 52 _,., .... 37 49 31 216 
215-225 --·····- 47 

··~····· - ··-· ··--- --··· 47 - - - - - - -- -- -- -Total 701 600 275 695 592 355 3,218 
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SOURCE AND CHARACTER OF THE DATA 
Basic data for the analysis underly

ing development of grade standards for 
bog carcasses were obtained at six 
packing pla?ts cooperati?g. with the 
states of Indiana, Iowa, Michigan, Min
nesota, Missouri, and Ohio. Several 
measurements were taken of carcasses 
while they were hanging in the coolers. 
After being measured the carcasses 
were moved to the cutting floor and 
subjected to a detailed cut-out pro
cedure (Appendix B). 

Selection of Carcasses 
Data were obtained on hog carcasses 

which included a wide range of physi
cal variation. In general each state at
tempted to cover the range of weights 
for butcher hogs marketed within the 
state. Each state selected its carcasses 
by 10-pound weight groups. The dis
tribution of carcasses by carcass weight 
from each state is shown in table 1. The 
purpose of selecting carcasses in this 
manner was to permit an analysis in 
which it would be possible to estimate 
relationships of certain physical meas
ures. One example is the relationship 
between backfat thickness and the per
centage of the four lean cuts, hams, 
loins, picnics, and butts. 

A given change in backfat thickness, 
for example, can be expected to have 
considerably more effect on the per
centage of high-value cuts on 120-
pound carcasses than on 200-pound car
casses. A part of the anticipated prob
lem was to measure that change in re
lationship. 

Since the basic approach contem
plated the use of relationships between 
measurable variables it was necessary 
to obtain as wide a range and as uni
form a distribution of degree of finish 
within each weight group as possible. 
. Data were collected by the cooperat
Ing states over a period of several 
Years. Most of the Minnesota data used 

in this study were collected in August 
and September 1946, but small num
bers of carcasses were processed at ir
regular intervals up to March 1947. 
Iowa data were collected during June 
and July 1948, Ohio in June, July, and 
October 1948 and May 1949, Missouri 
in February and March 1949, Indiana 
in March through July 1949, and Michi
gan in May and June 1949. 

Taking state samples at different 
periods of time and seasons tends to 
complicate the pooling of the states' 
data into a single sample. A more thor
ough discussion of the causes of stafe 
differences is in footnote 9, page 32. 

Carcass Measurements 
All carcass measurements were taken 

from the cold carcass hanging in the 
coolers. Measurements recorded by all 
states included body length and back
fat thickness at the first rib, last rib, 
and last lumber vertebra (see figure 
1). Most states also included length of 
hind leg, length of ham, circumference 
of ham, width through ham and shoul
ders, and belly pocket thickness. A de
tailed description of the various meas
urements is given in Appendix A. All 
measurements were recorded in milli
meters to simplify analysis. 

CuHing the Carcasses 
In the several cooperating packing 

plants hog carcasses were · moved 
through the cutting room at rates vary
ing from 250 to more than 1,100 car
casses per hour. Since in most cases 
some 14 components of each carcass 
were weighed and recorded, it was ob
viously impractical to attempt to col
lect the information during a regular 
cutting operation. Because of the speed 
with which carcasses are disassembled, 
the points on the carcass at which the 
cuts were separated from each other 
vary considerably, resulting in a con-
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FIG. 1. Backfat thickness was measured at 
the three points shown above (see Appendix 
A). Average backfat thickness of any given 
carcass is the average of these three meas-

urements. 

siderable variation in the size or Wei ht 
of the same cuts from identical g 
casses. car. 

This study, however, was concern 
with actual physical differences ~ 
tween carcasses rather than With lb., 
variation in the accuracy with Whia. 
hog carcasses are cut in a given Pack. 
ing plant or with the cutting differences 
between plants. It was therefore con. 
sidered advisable to standardize the 
cutting procedure and to apply it 
each carcass at a reduced rate of SPeed, 
A selected group of skilled workmen 
performed the cutting job. 

A standard cutting procedure, out. 
lined in Appendix B, was prepared With 
the assistance of representatives of the

1 

meat-packing industry. Subsequent an. 
alysis indicated that the attempt to en. 
force a standard cutting method for ex. 
perimental purposes over a number or 
widely separated packing plants owned 
by different firms may have been too 
ambitious an undertaking. It was ap. 
parently difficult for cutters accustomed_ 
to a particular system of cutting to al
ter that method in order to comply with 
an unfamiliar method. Nevertheless 1! 
was believed that the consistency of 
cutting within any given plant was ade. 
quate for purposes of analysis. 

Recording Primary Data 
Information concerning each carcass 

was transC'ribed to a card such as is 
shown in figure 2. Measurements in 
millimeters were entered at the left 
Weights of the various cuts and trim· 
mings are recorded as well as the car· 
cass percentage of each item. Cuts and 
trimmings are grouped together accord· 
ing to similarity of type and use. The 
four lean cuts, skinned hams, loins, 
picnics, and butts-all high-value cuts 
-are grouped together. 

In the same figure regular lean trim· 
mings and bellies were entered singly. 
Other groupings included the fat cuts, 
trimmings, and miscellaneous skeletal 
cuts. With the exception of data from 
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:2,\0 SEX ~WEIGHT 1 B!S GRADE DATE l+ J'A\J,47 
NO • .;--

CUTS WEIGHT PER CENT GRADE PRICE VALUE 

SKD. HAM 2.+ l2. 18.:3 
LEN&TH 

BODY 
~PICNIC loA li5:'l 

Zlll ---s:8"' ~ B.BUTT 
HAM 2.1 .... ~ 

IICFAT THKNESS ea LOIN 
1ST RIB --- SUBTOTAL 

<!.6~ 49.9 --- ---
LAST RIB ~ REG. TRIM ~~ ------
LASTLUMB. ~ 

AV. ~ SQ. BELLY 19 j[ 14 . .S 

WIDTH HAM R. ~ 
L . ~FAT BACK \':!>~ ~ 

TOTAL ~ D. S. JOWELS ~ ----=.3:4" 
WIDTH SHLDR. R. ~ FAT TRIM \"3'F ---g:g 

L. 147 SUBTOTAL '3;1 l "24.7 
TOTAL 2.B9 S~ RIBS ~~ 

IE LL. POCKET :~.4 NECK BONES ~ ---r.e-
FRNT. FEET 

--~-.2- ----u:-
HIND FEET ~~ 
TAIL ~ ----::3 

SUBTOTAL ~~ -------
TOTAL 1'?4-:ll 100.0 ---

FIG. ,2. Individual hog carcass data card. 

one state the sum of the weights of the as the base from which percentages 
~arious cuts and trimmings was used were calculated. 

DETERMINING ESSENTIAL RELATIONSHIPS 
The primary data for the develop

ment of quantitative standards for hog 
carcasses include the individual carcass 
measurements and the weights of the 
several wholesale cuts and trimmings. 
The problem of analysis is to deter
mine relationships between certain car
cass measurements and some combina
tion of the more valuable wholesale 
cuts which may be used as a criterion 
of carcass desirability. 

Several combinations of high-value 
cuts were suggested as the primary 
criterion of carcass merit. They in
cluded (1) the four principal lean cuts 
-hams, loins, Boston butts, and pic
nics; (2) the four lean cuts and the 
lean trimmings; (3) the four lean cuts, 
ihe lean trimmings, and the bellies; 
(4) the four lean cuts and the bellies. 

All of these combinations have been 
ll!ed as criteria of carcass merit. Avail-

able statistical evidence, however, does 
not conclusively indicate the superiority 
of any one of these measures over the 
other three. 

The hams, loins, Boston butts, and 
picnics are high-value lean cuts quan
titatively associated with each other 
when related to the degree of finish. 
Lean trimmings are usually high in 
value and are positively associated with 
the lean cuts. The bellies, although 
negatively associated with the lean 
cuts, are nevertheless high-value cuts. 
However, the trimming of bellies is 
subject to considerable variability 
among packing plants. Similarly, vari
ous amounts of several types of lean 
trimmings, ranging from 50 to 95 per 
cent lean, are processed from hog car
casses at different packing plants. 

It was believed that the combina
tion of the four lean cuts offered the 
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8ACKFAT THICKNESS IN INCHES 

FIG. 3. Relationship between average backfat thickness and the percentage of four le1111 
cuts for a sample 145-155 weight group from one state. Each dot shows the two measuramenll 

of one carcaas. 

greatest possibility for standardization 
over the region and would be the most 
consistent statistical measure in the 
sense that its component members 
were quantitatively associated with 
each other with changing degrees of 
finish. Also, in 1949 the four lean cuts 
were worth about four times as much 
per pound as fat rendered into lard.' 

For these reasons the percentage of 
four lean cuts was selected as the cri
terion of carcass merit for the regional 
analysis. Other combinations might give 
equally satisfactory results in an analy
sis of carcasses processed at any one 
packing plant. 

The percentage of the carcass which 
is made up of the four lean cuts-hams, 
loins, picnics, and butts-is a quantita
tive objective measure of the degree 
of finish. Instead of being described as 
very fat, fat, moderately fat; moderately 

lean, or lean, carcasses may be classi
fied by measurable percentages of lean 
cuts, such as 44.0 per cent, 46.0 per 
cent, 48.0 per cent, 50.0 per cent, or 
52.0 per cent. This measure varies in
versely with the degree of finish; that 
is, fat carcasses have a low percentage 
of lean cuts while lean carcasses have n 
high percentage. The problem in es· 
tablishing objective grade standards is 
to provide measures for evaluating hog 
carcasses according to their expected 
percentages of lean cuts before they 
have been disassembled on the cutting 
floor. 

As indicated previously a number of 
carcass measurements were recorded 
during the collection of data. Several 
states conducted exploratory investiga· 
tions into the relative suitability of the 
different measures. This exploratory 
work indicated that at any particular 

• At 1949 prices the weighted value of the lean cuts was 41.8 cents per pound. Fal 
rendered into lard was worth 9.6 cents per pound. 
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arcass weight, backfat thickness held 
c predominant superiority over other 
~easures in its ability to predict the 
percentage of four lean cuts. Body 
length appeared to be second to back-

fat. 
However, there was little improve-

ment over the use of backfat thickness 
alone when body length and, backfat 
thickness were both used to predict the 
percentage of lean cuts.• Consequently 
the backfat measure was used as the 
primary determinant of carcass merit in 
the development of a carcass grade 
standard for butcher hogs. Correlation 
coefficients (measures of r elationships) 
between average backfat thickness and 
percentage of four lean cuts are shown 
for all 10-pound weight groups in table 
2 on this page. 

Figure 3 illustrates the relationship 
between average backfat thickness and 
per cent lean cuts for the 145-155-
pound weight group for one state. The 
negative relationship is apparent. Back
fat thickness ranged from 1.0 to 2.4 
inches. Within that range the regression 
line (the line expressing the average 
relationship) indicates that the ex
pected or predicted percentage of lean 
cuts would vary from 40.6 per cent at 
the 2.4-inch or fat extreme to 58.5 at 
the 1.0-inch or lean extreme. 

This same negative relationship be
tween average backfat thickness and 
percentage of lean cuts was character
istic of all weight groups included in 
the study. The relationship did not exist 
to the same degree in all cases. Within 
the weight group of any given state, re-

• Other measures tested are listed in Appendix A. 

Table 2. Correlation Coefficients Between Average Backfat Thickness and Per Cent Lean 
Cuts, for Each State by Weight Groups 

States 

Indiana Iowa Michigan Minnesota Missouri Ohio Region 
---" " " " " " " 0 0 .2 0 0 0 0 ... ~ ... ~ ... a ... •.;:: ... a ... a ... ~ Weight 

., ., ., ., a ., ., ., 
..0 1 ..0 1 ..0 'ii ..0 'ii ..0 'ii ..0 

~ ..0 'ii ; raup E E E ... E ... E ... E E ... l; l; ... ... l; ... " " " 0 " 0 " " 0 " 0 z u z u z u z u z u z u z u 
95-105 40 .876 ,_.,, 

~-~·· ...... ......... --- __ ,,.,. 22 .756 
105-115 55 .811 49 .905 ···- ·-···· ····- ,._ .... 45 .846 17 .789 
115-125 57 .870 49 .916 ...... _, ...... 79 .890 46 .864 35 .691 
125-135 59 .765 51 .874 9* .551 85 .777 49 .812 38 .853 
135-145 58 .873 50 .907 75 .724 75 .925 57 .855 39 .884 
145-155 62 .822 52 .904 58 .666 75 .904 62 .876 31 .688 
155-165 71 .734 49 .923 37 .752 95 .885 54 .839 25 .723 165.176 57 .878 50 .863 59 .605 82 .896 53 .784 30 .810 175-185 73 .840 51 .853 46 .715 72 .863 45 .845 41 .792 185-195 63 .910 51 .923 14* .772 50 .771 56 .811 33 .498 195-205 59 .850 49 .904 ...... ······-· 45 .710 54 .879 35 .703 205-215 47 .848 52 .910 ·-··· ......... 37 .814 49 .857 31 .706 215-225 _,,u,, 47 .847 ··-·· ......... --- ·····-· ~-··~ 

...... _ 10* .595 US and up :::: ··-·-· ...... . ... ~··· -- ......... .. .... . ........ -- ......... 9* .919 - -- - -- - -- - -- - -- - --Total 701 600 298 695 592 374 3,260 
Avtrage 
correlation .841 .895 .688 .864 .838 .756 .840 
Coefficient of 
determination 70.8% 80.1% 47.4% 74.6% 70.2% 57.2% 70.5% 

* These weight groups were not included In the analysis underlying the development of the 
carcass specifications. 
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gression lines for the heavier weight 
groups tended to lie to the right of 
those for the lighter weight carcasses. 
In other words, at any particular per
centage of lean cuts the heavier car
casses had more backfat thickness. 

Also, within weight groups the slopes 
of the lines for the heavier weight 

groups tended to be less steep than th 
slopes of the regression lines for the 
lighter weight groups. A given differ~ 
ence in backfat (such as the differenc 
between 1.5 and 2.0 inches) had : 
greater effect on percentage of lean cuts 
in light-weight carcasses than the sam 
difference had in heavy carcasses.' e 

A CARCASS GRADE STANDARD 

The primary objective in establishing 
grade standards is to provide a method 
of grouping carcasses having similar 
physical characteristics together in the 
same grade classification regardless of 
their difference in weight. The method 
used for hog carcasses is to establish 
specifications which may be used to 
group together hog carcasses which 
have a similar composition in terms of 
finish and also percentage of lean cuts 

-normally the highest-value com
ponents of hog carcasses. The regres
sion line in figure 3 demonstrates the 
relationship between average backfat 
thickness and per cent lean cuts at a 
given carcass weight in one state's 
sample. What is needed is a series of 
such relationships at various carcass 
weights, not from one state alone, but 
the best estimate of these relationships 
from a sample of hog carcasses taken 

'These varying relationships between backfat thickness and per cent lean cuts arc 
illustrated in figure 7 of Part II (page 31). 

Table 3. Tentative Objective Hog Carcass Grade Specifications* 

Carcass grades* 

8 9 10' 11 12 

Per cent lean cuts-at midpoints 47.0 50.0 53.0 
-at margins 45.5 48.5 51.5 54.5 

Carcass weight Midpoint Backfat 8ackfat Backfat Backfat 
groups weight thickness thickness thickness thickness 

pounds inches 
90-110 100 1.90 1.66 1.37 1.15 

110-130 120 1.99 1.72 1.42 1.17 
130-150 140 2.07 1.77 1.46 1.18 
150·170 160 2.14 1.81 1.49 1.18 
170-190 180 2.21 1.85 1.52 1.18 
190-210 200 2.27 1.88 1.54 1.19 
210-230 220 2.33 1.91 1.56 1.19 
230-250 240 2.38 1.94 1.57 1.19 

* Numbers are used to designate the hog carcass grades because a continuous change In a 
given direction is not related to a continuous increase or decrease in value. In the cases of beef, veal, 
and lamb carcasses, the most desirable grade, Prime, is at one extreme of the range in terms of finish, 
conformation, and quality. This is not true with respect to hog carcasses. The most desirable hog carcass 
grade is somewhere between the extremes of overfinish and compactness on one hand and tho ex· 
tremes of underfinish and ranginess on the other. Under such circumstances neither name grades, s~ch 
as Prime, Choice, Good, or Commercial, which are used for beef, veal, and lamb, nor the usual num dr 
grades such as 1, 2, 3, 4 appear to be appropriate. For that reason the presumably optimum gra. ~ 
was designated as Grade 10. Grade designations under 10 are reserved for those carcasses Wll 

excess finish, while grade designations over 10 are for underfinished carcasses. 
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FIG. 4. Tentative objective hog carcass grade specifications illustrated. 

from several packing plants in several 
states. 

The manner in which the essential 
relationships between backfat thick
ness and per cent lean cuts were used 
to develop and provide the tabular in
formation on which objective specifica
tions for grade standards could be based 
is discussed more fully in Part II. A 
tentative objective hog carcass grade 
standard, shown in table 3, classifies 
carcasses into five objective categories 
of finish through the combined use of 
average backfat thickness and carcass 
weight. 

Figure 4 is a graphic illustration of 
the grade standard. Grade 8 carcasses 
are very fat , as indicated by the back
fat specifications. Grade 9 carcasses are 
moderately overfinished. Grade 10 is 
the presumably optimum grade as far 
as finish is concerned. Grades 11 and 
12 are the underfinished and extremely 
underfinished grades respectively. Ex-

amples of Grades 8 and 10 are shown 
in figure 5, and cuts from the various 
grades are shown in figure 6. 

Each grade encompasses a range in 
finish equivalent to 3.0 per cent lean 
cuts (except the extreme Grades 8 and 
12, which are open-end grades). And 
each carcass-weight group encompasses 
a range of 20 pounds carcass weight
roughly equal to 30 pounds on the live
weight basis. 

The backfat specifications which 
separate Grade 8 from Grade 9 car
casses and those which separate Grade 
9 from Grade 10 carcasses have been 
interpolated from table 13, which is 
presented in Part II." These are the 
backfat specifications which separate 
the overfinished carcasses from those 
with optimum finish and classify over
finished carcasses into two separate 
grades. The two overfinished margins 
are the more important since a larger 
proportion of butcher hogs coming to 

' For example, the backfat specifications at the margin between Grades 8 and 9 were 
taken from points midway between the 45.0 and 46.0 per cent columns at the midpoint weight 
~or edach carcass weight group. The backfat specifications for the margin between Grades 

an 10 were selected in a similar fashion. 
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FIG. 5. The very fat Grade 8 carcass on the left weighed 169 pounds, measured 2.30 inch81 
of backfat, and would be expected to yield 44.4 per cent lean cuts (hams, loins, picnics, and 
Boston butts). The desirable Grade 10 carcass on the right weighed 143 pounds, meaaured 

1.53 inches of backfat, and would be expected to yield 51.0 per cent lean cuts. 
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FIG. 6. Hams. loins, bellies, and fatbacks produced from hog carcasses in the same weight 
range. From left to right, Grades 8, 9, 10, 11, and 12. 

market will be classified in the over
finished grades than in the underfin
ished. 

The underfinished margins between 
Grades 10 and 11 and between Grades 
11 and 12 were selected in a similar 
fashion from table 15 in Part II.• The 
margins which set the limits of the 

underfinished grades may not be as im
portant as the margins on the overfin
ished side of the grade standard since 
there are fewer underfinished carcasses. 

The margin between Grade 10 and 
Grade 11 is, however, a critical margin 
because it should segregate the car
casses having adequate finish from those 

• The tabulation of backfat specifications in this table was judged to be the closest ap
r,rox!mation of a constant degree of finish among weight groups. The backfat specifications 
or 54.5 per cent in table 15 would be associated with less backfat above 190 pounds. In the 

ll'ade standard the margins between Grades 11 and 12, which were defined by the constant 
c:rckfentage, were altered slightly above 190 pounds to require a slight added increment in 

c at thickness. At 240 pounds the adjustment involved only 0.03 inch. This was a purely 
arbitrary manipulation to make the backfat specification at this margin somewhat more 
~ons!stent with a constant degree of finish. It is not an important modification since car
asses of this weight with only 1.2 inches of backfat are extremely rare. 
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which produce a significant proportion 
of cuts of less than first-grade quality 
because of inadequate finish. 

The positioning of the margin be
tween Grades 10 and 11 is also critical 
in the sense that other margins between 
the other grades are oriented about it. 
In this tentative grade standard this 
particular margin has been set at 51.5 
per cent lean cuts and other margins 
have been fixed about it at 3.0 per cent 
intervals. The optimum grade was 
therefore defined to range from 48.5 
to 51.5 per cent and to center at 50.0 
per cent lean cuts. Other grades were 
similarly oriented about the optimum 
grade. 

Underfinished carcasses-those hav
ing a high percentage of lean cuts
yield a low percentage of low-value 
lard and a high percentage of high
value wholesale cuts. On the strictly 
quantitative basis they would be more 
valuable than more highly finished car
casses. They are to be discounted, how
ever, because they tend to yield some 
cuts which lack firmness of meat and 
are not acceptable to the wholesale 
trade as first-quality products. The 
higher the percentage of lean cuts the 
greater the likelihood of discounted cuts 
from the carcass due to lack of finish. 

At some point the price discounts 
caused by lack of finish may more than 
offset the greater yield of lean cuts. 
The margin between the optimum 
grade and the first underfinished grade 
should be placed on the scale showing 
per cent of lean cuts where the number 
of discounted cuts begins to have an 
appreciable effect on value. 

Commercial practices with respect to 
the grading and pricing of underfinished 
pork cuts vary widely from packer to 
packer. Tentative federal standards for 
grades of fresh pork cuts are available, 
but they are little used in the trade 
and no price series are available to 
show price differentials by grade. 

For these reasons it was not possi
ble to appraise adequately the effect of 

decreasing finish on the expected nUJn. 
ber of discounted cuts at various points 
on the scale showing per cent of lean 
cuts. Lacking this information, the 
grade standard suggested in table 3 
must be regarded merely as a tentative 
standard. If carcass grade standards 
were used in the trade for guides to 
more accurate pricing according to 
value, some concensus would likely 
arise as to whether the margin between 
the optimum and the first underfin. 
ished grades can be safely shifted in 
the direction of leaner carcasses with
out appreciably increasing the propor
tion of wholesale cuts discounted for 
quality. 

The Effectiveness of the 
Standard in Classifying 

Carcasses 
The purpose of a carcass grade 

standard is to classify widely varying 
carcasses (in terms of physical differ
ences) into fairly homogeneous group
ings. 

In earlier discussions it was said that 
within weight groups, variation in per 
cent of lean cuts, the physical criterion 
of merit selected for this study, was 
associated closely with variation in 
backfat thickness (figure 3, page 14). 

The correlation coefficients, the av
erage correlations, and the coefficients 
of determination (the measure of the 
percentage of the variability in per 
cent lean cuts which was associated 
with the variation in backfat thickness) 
for the six states which supplied car
cass data for this analysis are shown 
in table 2. The coefficient of determin
ation was 70.5 per cent. 

The effectiveness of the carcass 
standard in classifying carcasses into 
homogeneous groups can be measured 
in a similar manner. The reduction of 
the variability of per cent lean cuts 
which is accomplished by the carcass 
standard is shown for each of the state 
sample carcasses as well as for the 
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Tcable 4. Standard Errors of Estimate, Cor• 
elcation Ratios, and Coefficients of Deter
~Jnation for the Carcass Standard for Six 

States and the Region 

=--- !! ... " 
~ .. " 

0 0 
c:·~ 

~a 
0 

:Q ·~ .. ""§ 
Stale .. .g ·~ ..D 1 0 E " .. a: .. 

.2! o= .. .. 
:I oii 
z ., 0 u e U"D 

Indiana 701 2.01 .823 67.8 

Iowa 600 2.00 .851 72.4 

Michigan 298 2.00 .696 48.5 

Minnesota 695 2.17 .813 66.1 

Missouri 592 1.96 .804 64.7 

Ohio 374 1.87 .758 57.5 

REGION 3,260 2.02 .812 65.9 

region as a whole in table 4. The car
cass standard accounted for about two
thirds of the variability in per cent lean 
cuts among the regional sample of 3,260 
carcasses.' 

This test gives evidence that the car
cass standard would differentiate car
casses within weight groups according 
to finish as measured by percentage 
lean cuts . 

certain objective factors which may be 
useful (1) for estimating physical dif
ferences between carcasses and (2) for 
classifying carcasses on the basis of 
these differences into fairly homogen
eous groups or grades. Average back
fat thickness and carcass weight were 
the basic criteria used to classify car
casses into the several weight and grade 
groups on the basis of the expected per
centage of lean cuts. 

The next step concerns the measure
ment of value differences which can 
be expected among the several carcass 
grades. Most of the carcasses from 
butcher hogs in this country will be in 
Grades 8, 9, and 10. How much of a 
price differential can be paid for Grade 
10 carcasses over Grade 9? Or looking 
at it from the other direction, what 
would be the price discount for Grade 
8 carcasses as compared with Grade 10? 

The answers to these questions will 
depend on (1) the distribution of cuts 
or the composition of carcasses within 
weight-grade groupings and (2) the 
price relationships of the several com
ponent wholesale cuts and trimmings 
to each other. Determining Value 

Differences Between Grades 
Since no two packers follow identi

cal cutting methods, yields of the sev
The preceding sections have been eral wholesale cuts and trimmings will 

concerned primarily with discovering vary from packer to packer. And be- · 
1 A discrete series in the analysis of correlation ratios from the carcass standard would 

be expected to give correlation ratios that would be less than the correlation coefficients. The 
expected relationship was reversed for the Michigan and Ohio samples of carcass data (see 
tables 2 and 4). When significance tests were applied, several of the differences between the 
correlation coefficients and ratios were found to lie within the range of expected variability. 
The correlation coefficients and ratios were converted to Fisher's Z. The actual difference 
between the Z for the coefficient and the Z for the ratio of each state and of the region, the 
standard deviation of the difference between any two Z's, and the 95 per cent confidence 
limits are shown below. 

Actual Standard Ninety-five 
difference deviation per cent 

State of confidence 
differences limit 

~z 0' az 1.96a-
Az 

Indiana _, _____ ..... - .. ----·-·---·-.. .061 .045 .106 
Iowa ·-·---·-·-........ --------·- .186 .058 .114 
Michigan ----·----------·-·-----·- .015 .082 .161 
Minnesota ---·-----·----· .... -... -------· .158 .054 .106 
Missouri ______ ...... -----·-.. ---· .. --. .104 .058 .114 Ohio __ .. _., __________ .. ___ , ___ ,___ .005 .073 .143 

The Michigan and Ohio differences were well within one standard deviation. The Indiana 
and Missouri differences were between one standard deviation and the 95 per cent confidence 
limits for their respective samples. The difference for the region was very close to the 95 
per cent confidence level, while differences for Iowa and Minnesota were actually beyond the 
99 per cent level of confidence (the standard deviation of differences times 2.576). 
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cause price relationships are constantly 
changing, the differences in value be
tween the several grades will change 
from time to time. In general, the 
greater the price margin between the 
lean cuts and lard the greater would 
be the differential which could be paid 
for Grade 10 carcasses over Grade 9 and 
Grade 8 carcasses. 

As would be expected, the total Per. 
centage of lean cuts increased :frolll 
the relatively fat grades to the re}a. 
tively lean grades. Grade 8 carcasses 
yielded 44.3 per cent lean cuts While 
Grade 10 yielded 50.2 per cent, a dif. 
ference of almost six per cent. 

Most of the important wholesale cuts 
and trimmings are related in some 
manner to the percentage of lean cuts 
although in different directions and t~ 
different degrees. Each of the lean cuts 
(hams, loins, picnics, and butts) is nega. 
tively related with finish. That is, as 
backfat increases the percentage yields 
of these individual cuts declines. The 
various types of lean trimmings and the 
miscellaneous or skeletal cuts (spare 
ribs, neck bones, feet, and tail) are also 
negatively related with finish. Bellies 

The distribution of wholesale cuts 
and trimmings of 98 carcasses within 
the 150- to 170-pound weight group 
classified by the tentative grade 
standard is shown in table 5. All 
were taken from one of the state sam
ples included in the study. Average 
backfat thicknesses and average car
cass values for the carcasses within 
each grade are indicated at the bottom 
of the table. 

Table S. Percentage Distribution of Wholesale Cuts and Trimmings, Number of Carcasses, 
Average Backfat Thickness, and Carcass Value by Grades Within the tso. 

170-Pound Weight Group from One State Sample 

8 

Skinned hams ........ - .................................................................... 17.65 
Loins ................................................................................................. 12.37 
Picnics ......................................................................... .......................... 7.70 
Butts ·-····-·-·-................ - .............................................. _......... 6.60 

Total lean cuts .................................................. - ............ 44.32 

Regular lean trim (50 per cent lean) ............................. 2.82 
Special lean trim (85 per cent lean) ............................. .44 
Bellies .............................. - ............................................... _____ , 19.06 
Fatbacks ............................................................................ _____ ,__ 11 .19 
Fat trimmings ....................................... _ ..................................... .. 
Dry salt jowls .................. - ................. - ............................. .. 
Spare ribs .......... - .............................. - ................... - ............... .. 
Neck bones ..................................................................................... . 
Front feet ............................ --.-.............................................. .. 
Hind feet ................. _._, .......................................................... _ 
Tail .................................... --............................................................ . 

12.49 
3.82 
2.06 
1.25 
1.14 
1.28 
.13 

TOTAL ..................... - ........... - ................... - ................... 100.00 

Number of carcasses ....... -................................................. 13 

Average backfat thickness (inches) ...... ................... ...... 2.27 

Average carcass value (dollars per 
hundredweight)* --........................................................ - .... 28.36 

• Based on 1949 prices. 
t No consideration given for discounts for lack of quality. 

9 

17.73 
13.51 
7.97 
6.83 
--
46.04 

3.32 
.40 

18.63 
9.65 

12.09 
3.80 
2.12 
1.37 
1.17 
1.27 
.14 --

100.00 

23 

1.98 

28.93 

Grade 

10 11 12 

19.57 20.56 21.91 
14.63 15.54 16.44 
8.57 9.08 9.93 
7.46 7.76 7.96 -- -- -50.23 52.94 56.24 

2.95 3.51 4.57 
.49 .65 1.07 

18.33 16.54 13.63 
7.47 5.60 4.44 

10.40 9.85 8.43 
3.34 3.34 3.04 
2.44 2.68 3.00 
1.50 1.75 2.04 
1.28 1.39 1.54 
1.40 1.55 1.78 
.17 .20 .22 -- -- -

100.00 100.00 100.00 

29 24 9 

1.67 1.34 .98 

30.27 30.70t 31.62t 
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are the only relatively high-value items 
positively associated with finish. 

The remaining fat cuts and trim
mings (fatbacks, fat trimmings, and 
jowl butts) are all relatively low-value 
items which are positively associated 
with the finish of the carcasses. The 
combined yield of fatbacks and fat 
trimmings, from which lard is rendered, 
comprised 23.6 per cent of the carcass 
among Grade 8 carcasses and 17.9 per 
cent among Grade 10 carcasses-a dif
ference of about 6 per cent. On the 
basis of an 80 per cent lard-yield fac
tor in the rendering process, this would 
be equivalent to a five-pound difference 
in the yield of lard per 100 pounds car
cass weight. 

The effect of carcass composition on 
carcass value is shown at the bottom 
of table 5. The 19<!9 average wholesale 

prices at Chicago were used to compute 
composite carcass values. These prices 
are shown in Appendix C. Appreciable 
differences in value among carcass 
grades are apparent in this sample of 
carcasses. 

It must be emphasized that value 
differences in this table reflect differ
ences only in carcass composition. Dif
ferences in carcass value which might 
be due to differences in quality of the 
cuts could not be satisfactorily deter
mined from the available data and 
therefore could not be considered. 

If the wholesale marketing mechan
ism properly reflected consumer pre
ferences for wholesale cuts of varying 
degrees of finish back to the packer 
the values of the underfinished Grades 
11 and 12 would be somewhat less than 
indicated in table 5. This is because 

Table 6. Number and Average Composite Carcass Values Per Hundredweight for Specified 
Carcass Grades and Weights, 3,2S2 Carcasses from Six States* 

Carcass grades 

Weight groups 8 9 10 li t 12t 

pounds 
Number 7 43 45 39 90-110 --
Carcass value 

·~--·· 
30.38 30.60 31.53t 32.48t 

per hundredweight 
110.130 Number 21 68 152 163 102 

Carcass value 28.66 29.70 30.65 31 .47t 32.31 t 
per hundredweight 

130-150 Number 45 152 227 184 53 
Carcass value 28.67 29.36 30.17 31 .21 t 31.93t 
per hundredweight 

150-170 Number 75 184 227 122 26 
Carcass value 28.21 29.01 29.82 30.48t 31.20t 
per hundredweight 

170-190 Number 91 239 224 91 8 
Carcass value 27.63 28.38 29.18 29.97t 30.34t 
per hundredweight 

190-21 0 Numbl!r 113 201 128 48 
Carcass value 27.11 27.94 28.62 29.42 t 
per hundredweight 

210-230 Number 49 71 46 8 
Carcass value 26.73 27.47 27.67 28.03 t 
per hundredweight 

* These values are based upon the average price relationship for the component cuts and trim-
mings in relation to each other during 1949 at Chicago. Hog prices at Chicago averaged $19.77 per 
hundredweight during 1949 for 220- to 240-pound butchers. 

t Values shown for Grades 11 and 12 refled only physical differences in the proportion of 
high· and low-value cuts yielded by these carcasses. They do not take into consideration discou~t~ 
applied to certain cuts for lack of quality. Information wao ,not available in this study to evaluate 
properly the effeds of discounted cuts on carcass value. 
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increasing proportions of the whole
sale cuts would be discounted for lack 
of finish as the percentage of lean cuts 
is increased within the range included 
in the underfinished grades. The com
posite value of Grade 12 carcasses 
would probably be less than the value 
of Grade 10 carcasses. 

On the other hand the value differ
ences between Grades 8, 9, and 10 
would probably be greater than those 
shown in this tabulation. This is be
cause many of the cuts yielded from 
the overfinished Grades 8 and 9 would 
carry more fat than is desired by con
sumers. This is especially true of bel
lies, and is also true of the lean cuts. 

Although much of the exterior fat 
around each of the lean cuts can be re
moved in the cutting room of the pack
ing plant, the excess internal fat with
in and between the muscle tissues and 
around the bones cannot be removed as 
easily. The consumers' objection to this 
excess untrimmable fat is reflected in 
a lessened demand for pork as a whole. 

Cutting methods vary from packer 
to packer. Because yields differ, the 
composite carcass values shown in 
table 5 would not be exactly the same 
for all packers, even if the same prices 
were applied to the yields of cuts and 
trimmings. Packers wishing to have in
formation on yields appropriate to their 
own cutting methods need to conduct 
cutting tests by grade groups as they 
now do for weight groups. 

The same essential relationships be
tween grade and yield of the several 
individual cuts and trimmings and be
tween grade and carcass value pre
vailed among all of the six samples 
studied in this analysis. It is reason
able to assume therefore that they 
would apply to cutting information ob
tained by other packers as well as 
those studied. 

The average composite carcass values 
from the six state samples are shown 
by weight and grade groupings in table 
6. This tabulation of carcass values was 
constructed from tables of carcass com. 
position similar to that of table 5 'for 
all of the 20-pound weight groups 
within the six state samples.• 

Several important tendencies are ap. 
parent in this table. Within any given 
weight group Grades 8 and 9 carcasses 
have a lower carcass value than Grade 
10 carcasses. This is because they yield 
a larger percentage of low-value lard 
and a smaller percentage of high-value 
lean cuts. 

Carcass value differences per hun
dredweight between Grade 8 and Grade 
10 average $1.50. Comparable value 
differences between Grades 9 and 10 
average 76 cents. Value differences 
among these grades will vary with ratio 
of lard prices to prices of lean cuts. As 
long as lard sells for less than lean cuts, 
Grade 10 carcasses will be worth some 
premium over carcasses in Grades 8 
and 9. Grades 11 and 12 would likely 
be discounted for absence of quality. 

Another obvious tendency shown is 
the decline in value associated with 
an increase in weight within grades. 
This is due solely to the discounts at 
which the heavier weights of hams, 
loins, bellies, picnics, and fatbacks are 
usually sold in the wholesale markets. 

These discounts vary from time to 
time. During the early fall of the year 
when heavyweight butcher hogs are 
scarce in the total slaughter, the dis
counts against heavy weights of cuts 
sometimes disappear completely and 
occasionally are even reversed. At such 
times value differences among carcass 
weights within the same weight group 
would become negligible. 

At other seasons of the year when 
heavyweight butcher hogs and packing 

• Differences in cutting results among the various state samples made it necessat"¥ that 
this table be constructed by computing value differences among grades within states. Wetghted 
averages of value differences among the several grade constituencies for all states provided 
the basis for the tabulation. 
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soWS are predominant in marketings, 
discounts for the heavier weights of cuts 
jncrease and would be reflected in 

larger diflerentials among weight 
groups than those shown in table 6 on 
page 23. 

pOSSIBLE APPLICATIONS OF THIS RESEARCH 

The general objective of any grading 
system is to make the pricing mechan
ism an effective means of communica
tion by which consumers can indicate 
their preferences to producers. In the 
United States consumers have paid 
higher prices for hams, loins, picnics, 
butts, and bacon than they have for 
lard· Without appropriate grade-price 
differentials farmers in the United 
States continue producing hogs which 
yield excessive amounts of lard. 

This results in a substantial waste 
of corn and other feed resources, re
sources which could be allocated to the 
production of a larger output of the 
more highly desired meat cuts. 

The only method by which produc
ers can interpret the demand for differ
ent grades of hogs is through the pric
ing mechanism. If approximately the 
same price is paid for all hogs of the 
same weight regardless of quality, 
farmers h ave little incentive to alter 
production methods and market the 
more desirable animals. On the other 
hand, if consumers' preferences are 
fully reflected in prices paid for the 
product delivered, farmers will tend to 
produce and market the kind of prod
uct desired. 

Hog carcass grade standards, such as 
those developed in this study, could be 
used by the livestock and meat indus
try to put into operation an improved 
system of purchasing hogs by live 
grade at livestock markets. The pric
ing of hogs on the basis of such stand
ards would take into account differences 
between hogs yielding high-value car
casses and those yielding carcasses with 
a lower value. 

ducing hogs of high value. This could 
very well be an initial step which mar
keting agencies and packers could 
adopt to improve hog marketing over 
the present method of purchasing hogs 
on an average cost basis within given 
weight groups. 

Hog carcass grade standards such as 
those developed in this study could also 
be used as the basis for marketing 
butcher hogs by carcass weight and 
grade in this country. If the carcass 
method of marketing more accurately 
reflects consumer preferences back to 
producers than the liveweight method, 
farmers would have a greater econom
ic incentive to produce more highly 
desired types of carcasses. An improve
ment in the general level of quality 
of market hogs would be encouraged, 
and the productive resources in agri
culture would be more effectively allo
cated to satisfy consumer wants. 

Payments Distributed 
According to Value 

One result that could be expected 
from the adoption of an improved 
method of marketing is that farmers 
would be paid more nearly the true 
market value of their hogs than under 
the present system. 

Hogs vary in value to the packer be
cause of (1) the, variation in the dress
ing percentage or carcass yield, (2) the 
variation in weight of wholesale cuts 
from hogs of different weights, and (3) 
the variation in the relative proportions 
of high-value cuts and low-value lard 
yielded from hogs of different carcass 
type (conformation, finish, and quality). 

Under such a system farmers would 
be paid a price differential for pro-

The present method of buying gives 
major consideration to liveweight 



26 
MINNESOTA BULLETIN 414 

groups. Selling on the basis of live 
grades would in addition give some 
consideration to value variations aris
ing out of differences in carcass type, 
insofar as the eventual carcass value 
can be estimated before slaughter. 

By basing the price to be paid on 
the carcass grade, however, the car
cass method would minimize the value 
variations contributed by differences in 
carcass type. And by basing the price 
on the weight of the carcass, the car
cass method would also go one step 
further and completely remove all 
value variations which are due to dif
ferences in carcass yield. 

Bargaining 

In marketing hogs by live Weight 
and grade the producer or his selling 
agent would bargain with the buyer in 
terms of price per 100 pounds live 
weight. Under the carcass weight and 
grade method bargaining would be in 
terms of a price per 100 pounds carcass 
weight. The bargaining could take 
place at the farm, at the local market 
or at the public stockyards just as it 
does under the present liveweight meth
od. There would be no necessary change 
in the time or place at which the Price 
is agreed on. The agreement WOUld be 
made before, not after, the animals 
pass out of the sellers' hands. To this 
extent, the bargaining power of pro
ducers would not be affected. 

Returns to producers would be dis
tributed differently. Farmers who mar
keted superior products would be more 
likely to receive higher returns, while 
farmers who marketed inferior animals 
would be more likely to receive less 
than under the present system. Pro
ducers as a group would not necessarily 
receive larger total returns for the hogs 
they market unless marketing efficiency 
were increased or the general level of 
quality of hogs improved. 

Sale by Description 
One of the reasons why hogs have 

been sold at about the same price with
in weight groups has been the difficulty 
of detecting differences in value by in
spection of butcher hogs on foot. 

If hogs were sold on a live grade or 
carcass grade basis buyers could make 
their bids with greater confidence, as 
some of the more important sources of 
value variation would have been re
moved, 

Sale by the objective carcass weight 
and grade method would provide a more 
accurate language for price quotations, 
too. Sellers would have more informa
tion about the worth of their market
able product, and alternative outlets 
over a wider market area could be more 
readily compared. 

Under the carcass method the char. 
acter of the bargaining, however, would 
be changed. Bargaining about the prob. 
able carcass yield, the degree of fill, 
and the relative carcass value woUld be 
eliminated, for the scales and the car
cass grader would determine the carcass 
weight and grade after slaughter. 

Assuming that the same weight and 
grade designations will be used at all 
markets, producers could compare al
ternative outlets over a wider area and 
select the one which pays the highest 
net price. Bargaining power of the 
producer would not be weakened under 
either method. 

Reducing Excessive Fill 
Before Selling 

In many cases hogs are fed and 
watered at markets before they are sold. 
This increases the sales weight on 
which the price is paid. Feeding im
mediately before sale is justified to 
the extent that this practice tends to 
minimize tissue shrinkage before 
slaughter. But excessive filling before 
sale is generally considered to be an 
economic waste. 
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Differences in carcass yield are diffi
cult to detect .on ~oot. Buyers tend to 
generalize their bids for hogs of ap
proximately equal weight, offering 
about the same price for hogs with con
siderable variation in fill. Under the 
present system producers who sell hogs 
with more than average fill receive 
greater returns than those whose hogs 
are filled less. Sellers therefore have 
an economic incentive to fill their hogs 
as much as possible before they are 
sold on the liveweight basis. 

Sale on the carcass basis would re
move the incentive to fill hogs exces
sively before they are sold. Under this 
method the amount of fill would not 
affect the over-all returns for the lot, 
since prices paid would be based on 
the carcass weight rather than live
weight. Feed could be saved and mar
keting cost could be reduced. 

Handling Condemnations 
Under the liveweight method of sale, 

losses from diseased and bruised ani
mals are initially borne by the packer 
unless some defect is noted before pur
chase and the hogs are bought "subject 
to inspection." Over a period of time, 
however, a packer can predict what his 
over-all losses from .condemnation and 
bruising will be and take these losses 
into consideration in arriving at the 
prices to be paid for hogs. Such losses 
are therefore generalized and are shared 
by all producers. Since in most cases 
the identity of the hogs is lost the farm-

er seldom learns about the condition in 
which his hogs are brought to market. 

Under the carcass method of market
ing it would be possible to identify the 
farmers who have marketed diseased 
animals. Even though the method of 
sharing the losses might be continued, 
whether by the present method or by 
a specified insurance charge, the farm
ers could be advised ~f the condition 
of the animals so that steps could be 
taken to prevent future losses. 

Similarly, losses from bruising would 
be brought out in the open under the 
carcass method. In some cases, how
ever, it would be difficult to determine 
whether the producer, the trucker, or 
the yardmen were responsible for par
ticular bruising losses. 

Nevertheless, since it would be a 
matter of record that bruising losses 
had occurred on particular lots or ship
ments, bruising-loss prevention pro
grams could be carried out more suc
cessfully than under a liveweight 
method of marketing. If certain truck
ers consistently delivered bruised ani
mals, steps could be taken to determine 
the practices which were responsible. 
If certain management or handling 
practices on the farm were responsible, 
this would be shown in the higher per
centage of bruised animals consistently 
received from certain producers. Steps 
could be taken to inform truckers 
and/ or producers of the specific prac
tices which were responsible for the 
greater bruising loss among the hogs 
which they handled. 

SOME PROBLEMS IN MARKETING BY GRADE 

Identification 

One of the additional requirements 
of a carcass method of marketing over 
the liveweight method would be the 
maintenance of the identity of hogs un
til the carcasses are weighed and 
graded. This information is recorded 

for use in calculating the proceeds of 
the sale for the producer. 

In Canada, where all hogs are bought 
on the carcass basis, this problem ap
pears to have been met satisfactorily by 
tattooing hogs on the shoulder at time 
of purchase. The tattoo is clearly visi
ble on the carcass and is recorded along 
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with the carcass grade on the auto
matic scale ticket. These tickets show 
the number and weight of carcasses in 
each weight-grade classification for 
each producer's hogs. 

A few packers in the United States 
maintain the identity of various lots 
of hogs through the slaughtering pro
cess. Then they weigh the carcasses 
to determine the carcass yields of hogs 
purchased from different farmers, 
dealers, or markets. For most packers, 
keeping identity of the hogs would re
quire additional labor. 

Weighing 
When hogs are sold on the liveweight 

basis they are weighed either in the 
presence of the seller, his representa
tive, or an impartial weighmaster. 
Usually the weighing is done on scales 
that are government tested for accuracy 
at regular intervals. Liveweights might 
be desired under the carcass method 
for two purposes: to permit subsequent 
calculation of yields or to approximate 
more closely the dressed weight of the 
carcasses if this information is needed 
to evaluate bids made by different 
buyers for carcasses of various weights. 

Accurate carcass weights, however, 
are essential to the carcass method of 
marketing. Since in most cases the 
seller would not be present when his 
carcasses are weighed, the services of 
an impartial weighmaster would cer
tainly be desirable, if not indispensa
ble, for the successful operation of the 
marketing method. In this case the 
weighmaster would move to the killing 
floor instead of operating in the yards 
as at present. 

Electrically operated scales have 
been developed which automatically 
record the weight in duplicate on a 
heavy, durable card, which is hung 
on the carcass after the tattoo number 
is recorded. Space is also available on 
the weight card for the carcass grade 

and also for comments by the grader 
Scales of this type are available Which 

handle up to 600 to 700 carcasses an 
hour. In plants which engage in in
terstate trade within the United States 
and have meat inspection (this includes 
all of the larger plants) , carcasses are 
permitted to move on the rail past the 
inspectors up to the rate of 600 an hour. 
Packers which kill at a faster rate 
operate two separate chains on the 
killing floor. Weighing of carcasses 
within the plant would involve adjust
ments in packing operations. 

Grading 
Hog carcasses are not graded in the 

United States under usual circum
stances as are beef, veal, and lamb car
casses. The carcass method of market
ing would require that graders be 
placed inside the packing houses to 
grade carcasses, probably just after the 
carcasses are dressed and before they 
are moved into the coolers. 

It has not been demonstrated how 
rapidly carcasses could be gr!!ded in 
this country. In Canada hogs can be 
graded at a rate as high as 500 to 600 
an hour, but after an hour or two of 
continuous work graders need a few 
minutes rest. In some plants in the 
United States where carcasses move 
into the coolers at speeds faster than 
500 per hour, it may be necessary to 
have two graders working simultan
eously. Each could take alternate car
casses, and an extra grader could be 
on hand to relieve the other graders. 

It is essential that the carcasses be 
graded by competent and impartial 
graders. Without competent and impar
tial grading it is not likely that the 
confidence of farmers and packers in 
the carcass method could be main
tained over a wide area for any length 
of time. The use of uniform standards 
would be needed to enable farmers to 
compare prices from different outlets 
over a wide area. 
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Relation of By-Product Credit 
to Carcass Weight and Grade 

In buying hogs by carcass weight and 
grade, prices would be quoted on si?e
cific weights and grades of carcasses. 
In the packer style of dressing common 
in the United States, the head, leaf fat, 
bam facings, and other valuable inter
nal by-products are removed on the 
killing floor. 

Under current packing-house prac
tice these items do not comprise a part 
of the carcass. Therefore, under the 
carcass system they would not enter 
into the weight of the carcass on which 
the price to the farmer would be based. 
By-product credits would be taken into 
account in the price offered per 100 
pounds carcass weight, just as credits 
for these items are considered in the 
price offered per 100 pounds liveweight 
under the present system. 

Since by-product credits are in
volved under both systems of sale, no 
new problem would necessarily arise 
on this score. Most packers compute 
differential by-product credits by 
classes and by weight groups. Addi
tional by-product information would 
be needed for the different grades if 
hogs are to be sold by grade, either on 
a live or carcass basis. And under the 
carcass method these credits would 
have to be computed per 100 pounds 
carcass weight rather than per 100 
pounds liveweight. 

Settlement 

When hogs are sold liveweight, set
tlement in full is usually made im
mediately after the animals are 
weighed. In the case of local sales or 
of nearby shipments consigned for sale 
through commission agents, the owner 
may deliver his hogs, see them weighed, 
and return home with the buyer's 
check in h is pocket. 

Under the carcass method the hogs 
might be killed, the returns computed, · 

and the check mailed on the day of 
delivery. The owner would not receive 
his check in the mail until the follow
ing day. 

If the hogs were killed on the day 
following delivery; or two days after 
delivery as would happen on Saturday 
deliveries, payment would be delayed 
an additional one or two days. And if 
the returns could not be computed on 
the day of slaughter another day's de
lay would be involved. 

Thus it appears that the payment 
might be delayed from one to four 
days, depending on how quickly hogs 
can be slaughtered after delivery and 
the returns to the farmer computed by 
the packing company. In cases where 
hogs are purchased by order buyers for 
distant slaughtering plants which are 
500, 1,000, or perhaps 1,500 miles away, 
payment would be delayed further by 
the time required to transport the hogs 
to the distant slaughtering plant. 

Some farmers will object to the de
lay in payment involved in marketing 
hogs by carcass weight. In such cases, 
however, it might be possible to make 
an advance payment of from 75 to 90 
per cent of the estimated value at time 
of .delivery and pay the remainder after 
slaughter. 

Relative Costs of the Live 
and Carcass Methods 

No attempt was made in this study 
to measure the relative costs of mar
keting under the present liveweight 
and possible carcass weight and grade 
marketing methods. Some of the costs 
of marketing would be increased under 
the carcass method, but others might 
be reduced. An appraisal of the net 
effect on marketing costs was impossi
ble to make at this time. 

Other Problems 
This discussion of marketing hogs by 

liveweight and grade and carcass 
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weight and grade is not intended to be 
complete or exhaustive. Many other 
problems could be discussed. A few of 
these are (1) tissue shrinkage on hogs 
held over in the yards or shipped long 
distances before slaughter, (2) price 

determination, and (3) acceptability to 
hog producers, packers, marketin 
agencies, and consumers of pork. g 

Exhaustive studies would be re
quired before valid conclusions COUld 
be made concerning these problelllS. 

Part 11. Analytical Procedures 
AS WAS INDICATED in Part I the 

basic analytical approach in estab
lishing hog-carcass grade standards was 
an attempt to arrive at some functional 
relationship between certain physical 
measures and some criterion of carcass 
merit. The physical measure chosen as 
the one having the predominant influ
ence was average backfat thickness, a 
measure which could be expressed in 
objective and absolute terms. The cri
terion of carcass merit selected for the 
analysis was the percentage of the car
cass which consisted of the four lean 
cuts: hams, loins, picnics, and butts. 
The latter is a proportional concept but 
is also measurable in physical terms. 

Six states provided samples of hog 
carcasses of varying weight and finish. 
For purposes of analysis each state 
sample was divided into 10-pound 
weight groups in order to isolate, in
sofar as possible, the joint effect of 
carcass weight and backfat thickness 
on the percentage of lean cuts. The en
tire regional analysis was therefore 
based on 62 separate regression analy
ses covering a total of 3,218 carcasses, 
as indicated in table 1 on page 10. 

The regression line in figure 3 shows 
the average relationship between back
fat and per cent lean cuts for one par
ticular weight group from only one 
state. The basic analytical problem in 
developing grade standards is to de
termine how these regression lines can 
be expected to differ, both as to posi
tion and slope at different carcass 
weights. Figure 7 shows the regression 

lines of five different weight groups 
again from one state, separated at the; 
midpoints by approximately 20-pound 
intervals. Each of these regression lines 
is similar to the one shown in figure 3 
in that each expresses the average re: 
lationship for a different weight group. 

This figure gives some insight into 
the manner in which the regression 
lines can be expected to differ accord
ing to carcass weight. Regression lines 
for the heavier-weight carcasses tend 
to be to the right of the lighter-weight 
carcasses, at least within most of the 
range of the data from which each re
gression relationship is computed. In 
other words, among carcasses of unlike 
weight but of similar degree of finish, 
as measured by the constant percent
age of lean cuts, the heavier carcasses 
have larger dimensions and accordingly 
have more backfat thickness. 

The slopes of the regression lines of 
the heavier-weight groups tend to be 
less steep than the slopes of the lines 
of the lighter-weight groups. This was 
expected since a given absolute change 
in backfat thickness should have con
siderably more influence on the per· 
centage of lean cuts on 120-pound car· 
casses than on 200-pound carcasses. 

The information in figure 7 suggests 
that at a given degree of finish, as 
shown by percentage of lean cuts, av
erage backfat thickness increases with 
carcass weight but probably at a de· 
creasing rate. It also suggests that the 
regression relationship of per cent lean 
cuts to backfat thickqess declines as 
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AVERAGE BACKFAT THICKNESS IN INCHES 

OG. 7. Regression of the percentage of lean cuts on backfat thickness for five weight groups 
of hog carcasses separated by approximately 20-pound intervals. 

carcass weight increases and also at a 
decreasing rate. 

The analytical problem at this point 
IS (1) to measure the rate of increase 
m backfat thickness associated with in
creasing carcass weight for carcasses 
having a constant percentage of lean 
cuts, and (2) to measure the rate of de
crease in the regression relationship 
between backfat thickness and per cent 
Jean cuts as carcass weight is increased. 

Determining the Relationship 
Between Backfat Thickness 
and Carcass Weight at a Con
stant Percentage of Lean Cuts 

In order to determine the relation
lbip which could be expected between 
backfat thickness and carcass weight 
1t a constant degree of finish it was 
necessary to determine the expected 

backfat thickness at some particular 
standardized percentage of lean cuts 
for each of the weight groups used in 
the study. 

In terms of figure 7 this procedure 
would be comparable to drawing a 
horizontal line at some particular per
centage point (preferably near the mid
point of the several regression lines, 
such as at the 49 per cent point) in
tersecting all of the regression lines. 
These intersection points would be the 
expected backfat thicknesses for dif
ferent carcass weights at the standard
ized percentage of lean cuts. They 
could be plotted against carcass weight 
(the midweight of each weight group) 
to determine the relationship between 
the backfat thickness of standardized 
carcasses and the carcass weight. 

When this procedure was attempted 
for the region as a whole it was dis
covered that the percentage of lean cuts 
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apparently was not a comparable meas
ure of degree of finish among the sev
eral state samples. At the same car
cass weight and backfat thickness, car
casses from the separate samples dif
fered appreciably in the percentage of 
lean cuts they could be expected to 
yield. 

As indicated previously each pack
ing plant had attempted to cut the car
casses according to the specifications of 
a standard cutting procedure in order 
to achieve consistency with the whole 
region. Indications are that this con
sistency of cutting among state samples 
was difficult to achieve. For example, 
the trimming of fat from the hams, 
loins, picnics, and butts was rigidly 
specified in the prescribed cutting pro
cedures. Nevertheless it is entirely 
possible that cutting-crew members in 
certain plants left more fat on these 
primal cuts than others left. 

Where more of the exterior fat was 
left on the lean cuts in the trimming 
operation, the lean cuts would obvious
ly weigh more and comprise a higher 
percentage of the carcass. Conversely, 
in plants where these cuts were 
trimmed more closely the lean cuts 
would weigh less and comprise a lesser 
percentage of the carcass.• 

The differing percentages of lean 
cuts among hogs of like weight and 

finish from the different state samples 
require that each state's data (in tenns 
of the dependent variable, per cent lean 
cuts) be adjusted to some common de
nominator for the region as a whole 
At 160 pounds carcass weight, the ap~ 
proximate average carcass weight for 
the entire region, and 43.6 millimeters 
of backfat, the weighted average back
fat thickness for the region, the fol
lowing percentages of lean cuts were 
derived. These percentages equate each 
state's data with those from other 
states and with those from the region 
as the whole: 

Indiana ····-·····-······-··"··-······-·········-···-·-··- 48.7 
Iowa ................ _ ........................ ... - .... ·--·- 49.0 
Michigan .. _ ........................ --............ _..... 46.6 
Minnesota ... - .......... - ........... --................ 49.3 
Missouri .. _ ........................................... -- ....... 51.1 
Ohio .. ........................ -.-..... ...... ----.. - · ... - 49.8 

It has been assumed that the state 
differences in the percentage of four 
lean cuts for a given backfat measure
ment are due largely to cutting pro· 
cedures. 

On the basis of this assumption, 48.7 
per cent lean cuts in Indiana repre· 
sents the same degree of finish at 160 
pounds carcass weight that 49.8 per 
cent does in Ohio, and 46.6 per cent 
in Michigan represents the same degree 
of finish that 51.1 per cent does in Mis· 
souri. The weighted average of the sev-

• Several alternative explanations of the differing yields of lean cuts from different states 
might be suggested. At the outset it was believed that the large numbers in each of the 
respective state samples ruled out sampling variations as an explanation of these differences 
Another explanation may have some validity, however. It is pos~ible that geographic, genetic, 
feeding, or seasonal differences in the hog population exert some influence. In other words. 
from different areas, genetic types, feeding practices, or seasons of the year, hogs of a given 
percentage of lean cuts (with consistent cutting) may carry varying amounts of backfat 
Packers often report that hogs of a given weight slaughtered in different seasons of the year 
cut out differently. 

In terms of our analysis, ho)Vever, the packer is thinking of an average pe~centage yield 
line which happens to intersect the regression line (figure 3) at a different level. DuriM a 
particular season hogs of the same weight may average a higher degree of finish (greater 
backfat thickness) and therefore yield a smaller percentage of lean cuts. The problem which 
concerns the analysis at this point, however, is not where the mean line intersects the re· 
gression line, but is rather the differing positions of the regression lines from the several state 
samples. 

Although it is believed that differences in the cutting and trimming of the carcasses IJ 
a more logical explanation of the differin~ yields of lean cuts from the several states than 
differing characteristics of the hog populatiOn, it was not possible to determine precisely th~ 
relative importance of the two explanations from the data at hand. Nor was it believed to 
important to make such an evaluation as long as within any given packer's supply of the ~~ 
population the same basic relationships apparently exist between weight and backfat o~ ~ 
one hand and the percentage of lean cuts on the other. These measures can still be us 
sort the supply of hog carcasses into homogeneous groupings-the essential purpose of 
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BACK FAT 
THICKNESS IN 
MILLIMETERS 

48 

46 

44 

42 

40 

38 

36 
100 120 140 160 lBO 200 220 240 

CARCASS WEIGHT IN POUNDS 

FIG. 8. Regression of bacldat thickness on carcass weight at comparable percentages of lean 
cuts for each state, equations: Y = a + b Log X. (*Per cent lean cuts equivalent to region 

at 49~3.) 

eral percentages was 49.3 per cent. 
This is the percentage which was used 
as the regional base at which the back
fat thicknesses of carcasses varying in 
weight but standardized at a common 
degree of finish were determined. 

The next step in computing the 
theoretical backfat thicknesses was to 
standardize the backfat thickness for 
each of the weight groups within a 
state sample at the respective per
centage of lean cuts which represents 
the degree of finish comparable with 
other state data. The standardized back
fat thicknesses for each state which 
are comparable to 49.3 per cent lean 
cuts on the regional basis are shown 
in table 7. In the case of Indiana, for 
example, the comparable percentage 

was 48.7. The backfat thicknesse5 
shown for the several weight groups 
from Indiana data, for example, indi
cate the magnitudes of the backfat 
thickness variable where the several 
regression lines (in terms of figure 7) 
would intersect a horizontal line placed 
at 48.7 per cent. 

The curvilinear equation Y = a + b 
Log X'" was applied separately to each 
state's data after backfat thickness had 
been standardized to the percentage of 
lean cuts comparable with 49.3 on the 
regional basis (table 7). The data for 
all states were combined, and a regres· 
sion relationship was calculated on the 
basis of 62 separate weight-group ob· 
servations. The "a" and "b" values for 
each state and for the region are tabu· 

' "Where Y = expected backfat thiclmess when the percentage of lean cuts is equal ID 
49.3 (regional base) 

and X = carcass weight. 
This semilogarithmic expression was used because it provided a satisfactory fit f1o~ th~ curvilinearity of regional data . Since a dimension (backfat thickness) is being rela 1 mass (weight of carcasses standardized at a constant per cent of lean cuts) the mathemati:e 

expression must allow for an increase at a decreasing rate of the dimension variable as 
mass var iable is increased by constant intervals. 
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T ble a. Origins and Regression Coefficients 
~r aackfat Thickness on Carcass Weight 

at Equivalent Percentages of Lean 
Cuts for Region* 

~======================= 

SIGle 

Minnesota 
loWO 
Michigan 
Ohio 
Indiana 

110 
N Cl 
·- II> .. ., 12; 

~g. ~~~ 
~ ~ ~ 11 

10 49.3 
12 49.0 
5 46.6 

11 49.8 
12 48.7 
12 51 .1 Missouri 

REGION 62 49.3 

- *Y ::::: a + b Lag X. 

~ ~0 
:~ ~ .. " Q N 

- 10.499 
- 5.582 
- 1.766 
+ 15.552 
+ 22.265 
+ 22.753 
+ 10.949 

c_ 

·~ -~ 
fEE~ 
:tf "'u 

24.562149 
22.352817 
20.502409 
12.645556 
9.685087 
9.435632 

14.832075 

Jated in table 8, with states ranked in 
the order of their regression coefficients. 

The separate regression lines of re
lationship between a standardized back
fat thickness and carcass weight are 
plotted in figure 8, while the regional 
regression line and the scatter diagram 
of the various weight group observa-

IACKFAT 
THICICHESS IN 
IIILUMETER S 

tions are shown in figure 9. The com
puted backfat thicknesses at 49.3 per 
cent lean cuts for weights from 90 to 
250 pounds, the data given in figure 9, 
are given in table 9. 

It perhaps should be emphasized at 
this point that the regression lines dis
cussed in this section illustrate the re
lationship between standardized back
fat thickness and carcass weight. They 
show how backfat thickness of car
casses yielding 49.3 per cent lean cuts 
(regional basis) is associated with car
cass weight. These regression relation
ships are not to be confused with the 
more basic regression relationships dis
cussed earlier between backfat thick
ness and per cent lean cuts (figure 3). 

In the particular type of curvilinear 
relationship illustrated in figures 8 and 
9, backfat thickness increases with car
cass weight but at a decreasing rate. 
Thus for the region as a whole the dif
ference in backfat thickness between 
100 and 120 pounds carcass weight 

r--------------------
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FIG. 9. Relationship between backfat thickness and carcass weight at 49.3 per cent lean cuts, 
equation: Y = a + b Log X. 
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would be 1.2 millimeters. But in the 
case of a similar 20-pound interval be
tween 200 and 220 pounds, the com
parable difference would be only 0.6 
millimeters. 

It will be noted in table 8 and in 
figure 8 that when each state's data 
are standardized to a comparable de
gree of finish there appears to be two 
families of curves. The Iowa, Michi
gan, and Minnesota regression lines lie 
fairly close to each other and gener
ally have a steeper slope. That is, back
fat increases more as carcass weight 
is increased. 

On the other hand, the Indiana and 
Missouri lines are practically super
imposed on each other and have less 
slope. The Ohio line lies very close to 
the Indiana and Missouri lines. The re
gression values shown in table 8 indi
cate the family groupings even more 
strikingly than does the figure. The re
gression coefficients (the average rates 
of change) for Minnesota, Iowa, and 
Michigan vary from 20.5 to 24.6, while 
in the Ohio, Indiana, and Missouri 
group they vary from 9.4 to 12.6. 

One possible explanation for th 
two diverging tendencies concerns :e 
relative closeness of the trimming e 
the lean cuts yielded from differ 01 

. h f In ent we1g ts o carcasses. general lh 
specifications for trimming the exterio; 
fat from the lean cuts were expressed 
in absolute terms (see Appendix B 
Thus "any fat in excess of lh inch" Was 
to be removed from butts. "Not mort 
than 1¥4 inch of fat" was to be left on 
any portion of the ham where skin was 
removed, and "the center of the lolll 
should be covered with an average of 
lh inch fat." 

It should be noted that these ab. 
solute specifications call for relatively 
closer trimming on cuts from heavier. 
weight carcasses than from lighter. 
weight carcasses. One-half inch of fat 
on 16-pound loins is considerably le 
fat than it is on eight-pound loins. U 
proportional trimming had been spec1• 

fied, the covering of fat on loins and on 
other lean cuts would have been pro
portional to the size of the cut. 

It has been indicated previously that 
consistency of cutting and trirnrninc 

Table 9. Relationship Between Backfat Thickness and Carcass Weight at 49.3 Per Celli 
Four Lean Cuts-Region* 

Carcass 8ackfat thickness Carcass 8ackfat thickness 
weight in weight in 
pounds millimeters inches pounds millimeters inches 

90 39.93 1.5721 175 44.22 1.7410 
95 40.28 1.5859 180 44.40 1.7481 

100 40.61 1.5989 185 44.58 1.7552 
105 40.93 1.6115 190 44.75 1.7619 
110 41.23 1.6233 195 44.92 1.7686 
115 41 .51 1.6343 200 45.08 1.n49 
120 41 .79 1.6454 205 45.24 1.7812 
125 42.05 1.6556 210 45.39 1.7871 
130 42.30 1.6654 215 45.54 1.7930 
135 42.55 1.6753 220 45.69 1.7989 
140 42.78 1.6843 225 45.84 1.8048 
145 43.01 1.6934 230 45.98 1.8103 
150 43.23 1.7021 235 46.12 1.8158 
155 43.44 1.7103 240 46.25 1.8210 
160 43.64 1.7182 245 46.39 1.8265 
165 43.84 1.7261 250 46.52 1.8316 
170 44.03 1.7335 

* Y = 10.949 + 14.832075 Lag X. 
Y = 8ackfot thickness in millimeters when per cent lean cuts equals 49.3. 
X = Carcass weight. 
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00
g the several states was not ac

JIIllllPJisbed. The data given in table 8 
cod illustrated in figure 8 suggest that 
: e same relationship between close-
ess of trimming and carcass weight 

0 aY not have been achieved among 
~e several states. It is possible that in 
the cases of Minnesota, Iowa, and Michi
gan the trim~in~ dep.arted fr?m the 
absolute specificatiOns m the direction 
of proportional trimming. In other 
words, heavier cuts may have been 
trlJlUlled with m ore fat remaining than 
was the case for lighter cuts in these 
states.u 

Determining the Expected Re
gression Relationships Be
tween Backfat Thickness and 
Per Cent Lean Cuts at Differ-

ent Carcass Weights 

An explanation has been developed 
of the expected relation of backfat 
thickness to carcass weight when per 
cent of lean cuts is held constant (table 
9 and figure 9) . The next step is to de
termine how the relation of the per 
cent of lean cuts to backfat thickness 
(figures 3 and 7) differs at different 
carcass weights. In other words how 
does the effect of a given change in 
backfat thickness on the percentage of 
lean cuts at 120 pounds carcass weight 
differ from the effect at 200 pounds 
carcass weight? 

Table 9 shows the backfat thicknesses 
of standardized carcasses at five-pound 

intervals in carcass weight. The task of 
this portion of the analysis is to de
termine the expected regression coeffi
cients (the expected average rates of 
change) of the per cent of lean cuts in 
relation to backfat thickness at these 
same five-pound intervals. 

The data in figure 7 suggested that 
lighter-weight groups had higher re
gressions than the heavier-weight 
groups. The lighter-weight group re
gression lines had steeper slopes. This 
was expected since a given absolute 
change in backfat thickness, for ex
ample a five-millimeter (0.2 inch) in
crease in backfat, should have a 
greater effect on the percentage of lean 
cuts on 120-pound carcasses than on 
200-pound carcasses. Regressions should 
be expected to decline with increasing 
carcass weight. 

It was also expected that regressions 
would decline to a greater extent from 
120 to 130 pounds than from 200 to 210 
pounds carcass weight. This is b~cause 
a given 10-pound change in weight is 
relatively greater at 120 pounds than 
it is at 200 pounds. Regression coeffi
cients should decline by successively 
smaller amounts as carcass weight is 
increased by constant amounts. Our 
basic logical principle, therefore; is 
that decreases in regression are asso
ciated with increases in carcass weight, 
but that these increases take place at 
a declining rate. 

Table 10 shows the separate regres
sions and the average carcass weights 
for the 62 weight groups in the analy
sis. These regression coefficients are 

u At this point it appears that the assumption that comparable degrees of fintsh can be 
IJiecllled by the same percentage of lean cuts at different carcass weights must be rejected. 

d
The regression lines shown in figure 8 therefore do not necessarily indicate the same constant 
egree of finish at different weights. They simply indicate the amount of backfat required to 

!'}'_oduce a given constant percentage of lean cuts at different carcass weights for the several ittes. If the trimming of the exterior fat from the wholesale cuts had been done in propor-
1on to the size of the cut. a constant percentage of lean cuts would have a considerably 

• eeper slope than any of the regression lines shown. 
1 thBecause of the two diverging tendencies among the state samples the regression line 

lhan
or e region Will be more properly called a compromise between the two groups rather 

an average of the two groups. As indicated in table 8, however. the regression co
:cteThnt for the region is much closer to the regression for the Ohio-Indiana-Missouri group
hell. is is partly due to the fact that this group of states has more weight groups and 

nee more degrees of freedom than the other group. But it is also true that a general re
&~ostan of a sample will be lower than an average of the regressions of several subsamples 

te in this study ts in effect a subsample of the larger regional sample. 



38 MINNESOTA BULLETIN 414 

plotted in figure 10. The theoretical or 
expected regressions of the per cent 
lean cuts to backfat thickness are given 
at five-pound intervals in columns 4 
and 5 of table 11. ·The relationship be
tween carcass weight and the regres
sion of backfat to per cent lean cuts is 
graphically illustrated in figure 10 as 
the solid line.11 

The Regression Surfaces 
On the basis of the computed backfat 

thickness at a standardized 49.3 per 
cent lean cuts (table 9) and the the
oretical regression coefficients (table 
11), the combined effect of backfat 
thickness and carcass weight on per 
cent lean cuts can be shown in tabular 
form, as in table 12. At 1/ 10-inch inter
vals of backfat thickness the expected 
per cent of lean cuts can be read for 
carcass weights from 90 pounds to 250 
pounds at 10-pound intervals. 

The regression coefficients (the 
changes in the per cent of lean cuts 

associated with a one-inch change . 
backfat thickness) are given in th~ 
second column of the table. At lOO 
pounds a difference of one inch in back. 
fat is associated with a difference of 
12.5 per cent ~ean c';lts, while at 200 
pounds a one-mch d1fference is asso
ciated with 7.7 difference in the Per
centage of lean cuts. 

Each of the lines in the table repre
sents an assumed regression line for 
the entire population of hog carcasses 
(as compared with actual regression 
lines shown in figures 3 and 7). The 
table as a whole may be conceived as 
a curvilinear regression surface. 

One of the more fundamental objec. 
tives of this analysis has been to pro
vide a means by which similar car
casses can be grouped together in the 
same grade classification, even though 
they may differ considerably in weight. 

In order to set up the upper and 
lower limits of each grade, some meth
od is required for specifying at each 
carcass weight the average backfat 

" The basic equation selected to express this relationship was as follows: 

y = ...!.... . 15.4241865 (constant) 
X 

where y = expected coefficient at a given carcass weight 
and x = a hypothetical backfat thickness of carcasses with a constant degree of finish 

at the same given carcass weight. 
This equation is that of a rectangular hyperbola and is an expression of inversely pro

portionate relationships. Regression coefficients are not Inversely proportional to carcass 
weight. however. They are inversely proportional to the backfat thickness of different-weight 
carcasses standardized at a constant degree of finish. For example, if standardized carcasses 
having one inch of backfat are compared with carcasses with the same degree of finish but 
having two inches of backfat (obviously much heavier carcasses), a given change in backfat 
thickness, such as 0.2 inch, would have twice the effect on the one-inch standardized group 
than on the two-inch group. This should be true since the change represents one-fourth of 
the backfat in the first group but only one-eighth of the backfat in the second. In other words 
a given increase In the hypothetical backfat thickness of carcasses standardized at a constant 
degree of finish should be associated with a proportionate decrease in the regression of 
backfat to the per cent lean cuts. 

Two problems of solution were involved : (1) the selection of some equation to describe 
the backfat thicknesses of carcasses with a constant degree of finish at different weights and 
(2) the calculation of the constant. Since the assumption of equivalence between a constant 
degree of finish and a constant percentage of lean cuts at different carcass weights was re· 
jected, the backfat thicknesses shown in table 4 (Y = a + b Log X) do not supply the re· 
quired data. A double log equation with the origin at zero seemed to give the most satil· 
factory results for this purpose. Log Y = b Log X, where Y equals backfat thickness and 
X equals carcass weight of carcasses standardized at 49.3 per cent lean cuts. The equation 
was applied to the backfat thicknesses shown in table 7 and !lotted in figure 9. The com· 
puted hypothetical backfat thicknesses shown in column 2 o table 11 were derived from 
this equation. 

According to the basic equation, y = 2... c, the constant must be equal to all values 
X 

of the cross product, xy. The calculation of the constant provides the solution to the equatioot. 
Each regression coefficient in table 10 was multiplied by the computed hypothetical backfa 
thickness (Log Y = b Log X) of its associated average weight. The average of these cross 
products was the regression constant. 

This equation was used as the basis for computing the theoretical regressions shown ID 
column 3 of table 11 and illustrated by the dotted line in figure 10. This particular fit over· 
stated the decline in regression as weight increased and was therefore adjusted by calculatiDII 
deviations for trend. A simple linear regression analysis was used to obtain the final, correctedhich 
line of best fit. The corrected regressions are those in columns 4 and 5 of table 11, and w 
are graphically illustrated by the solid line in figure 10. 
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JIE&R£5SION 
COEffiCIENT IN 
..tLLtMETERS 
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FIG. 10. Regression of regression coefficients (between backfat thickness and per cent lean 
cuts) on carcass weight. 

thickness which has the greatest like
lihood of predicting a certain percent
age of lean cuts. Table 13 was prepared 
for this purpose. It indicates the back
fat thicknesses which can be expected 
to produce any given percentage of 
lean cuts from 39.0 to 60.0 at carcass 
weights from 90 to 250 pounds. 

These tables substantiate the belief 
that cuts from heavier carcasses were 
trimmed more closely in proportional 
terms than those from lighter-weight 
carcasses. If per cent of lean cuts were 
equivalent to degree of finish, the per
centage of lean cuts at any given back
fat thickness would increase as carcass 
weight increased. If two carcasses dif
fering in carcass weight have the same 
backfat thickness, the heavier carcass 
is obviously less well finished and 
would be expected to have a higher 
percentage of lean cuts. 

In table 12 this condition appears to 
be met for backfat thicknesses of 1.5 
inches or more. At 1.4 inches, however, 
the per cent of lean cuts increases only 
slightly beyond 150 pounds and levels 

off at 200 pounds. At 1.3 inches the per
centage decreases after a carcass weight 
of 120 pounds is reached. At backfat 
thicknesses of less than 1.3 inches the 
per cent of lean cuts declines over the 
entire range of carcass weight included 
in the table. 

The same tendency is apparent in 
the portion of table 13 which describes 
the relatively lean carcasses. In this 
table each column presents the backfat 
thicknesses which would most likely 
predict a given constant per cent of lean 
cuts at different weights. 

At 53.0 per cent lean cuts the back
fat required to predict a constant per
centage reaches a peak between 120 
and 130 pounds and thereafter declines. 
At 54.0 per cent and more the backfat 
required declines continuously through
out the range of carcass weights in
cluded in the table. If the trimming of 
lean cuts had been done in proportion 
to weight, a constant percentage of 
lean cuts would be equivalent to a 
constant degree of finish. In addition, 
the backfat thickness required for any 
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nstant percentage of lean cuts would 
:crease with weight at all points in 
the table. 

In figure 11 the constant per cent 
columns of table 13 are graphically 
sbOWD as constant per cent lines. This 

6gure also illustrates the changing in
crements of backfat required with ad
ditional weight as the leaner portion 
of the degree of finish scale is reached. 
At the extreme left of the figure the 
backfat required to maintain a constant 
percentage of lean cuts increases sharp
ly. Constant per cent lines change their 
direction of drift at 53 and 54, while at 

55 and above the lines move contin
uously toward less backfat as weight 
is increased. 

These tendencies have been elabor
ated on in some detail because of the 
problems they will pose in establishing 
backfat specifications for objective 
grade standards. The constant per
centage columns of table 13 (or some 
interpolation between the columns) are 
to be used to provide the boundaries 
between grades. 

An example is the establishment of 
the boundary between the optimum 
finished grade and the first overfin-

Table 11. Relationship Between the Theoretical Regression Coefficients an~ Carcass 
Weight-Region 

Theoretical regression coefficients 

Carcoss Computed back· Corrected for 
weight fat thickness* Regressiont deviation from trend 

pounds millimeters millimeters millimeters inches 

90 28.61 .539119 .530872 13.483491 
95 29.79 .517764 .510106 12.956060 

100 30.95 .498358 .491289 12.478132 
105 32.10 .480504 .474024 12.039622 
110 33.23 .464165 .458275 11.639617 
115 34.35 .449030 .443729 11.270167 
120 35.45 .435097 .430385 10.931246 
125 36.55 .422002 .417879 10.613609 
130 37.63 .409891 .406357 10.320964 
135 38.71 .398455 .395510 10.045464 
140 39.77 .387835 .385479 9.790689 
145 40.82 .377859 .376092 9.552271 
150 41.87 .368383 .367205 9.326552 
155 42.90 .359538 .358949 9.116860 
160 43.93 .351108 .351108 8.917708 
165 44.95 .343141 .343730 8.730316 
170 45.96 .335600 .336778 8.553744 
175 46.97 .328384 .330151 8.385426 
ISO 47.96 .321605 .323961 8.228208 
185 48.95 .315101 .318046 8.077974 
190 49.94 .308854 .312388 7.934268 
195 50.91 .302970 .307093 7.799782 
200 51.88 .297305 .302017 7.670857 
205 52.84 .291904 .297205 7.548639 
210 53.80 .286695 .292585 7.431296 
215 54.76 .281669 .288149 7.318627 
220 55.70 .276915 .283984 7.212842 
225 56.64 .272320 .279978 7.111094 
230 57.58 .267874 .276121 7.013131 
235 58.51 .263616 .27245~ 6.919943 
240 59.43 .259535 .268960 6.831251 
245 60.35 .255579 .265593 6.745733 
250 61.27 .251741 .262344 6.663212 

* Log Y = + .745323 Log X. For method of computation see footnote 6, page 19. 
t Regression = 15.4241865 + computed backfat thickness (column 2). 



Table 12. Percentages of Four Lean Cuts at Specified Backfat Thickness by Carcass Weights-Region 

8ackfat thickness in inches 
Carcass Regression 8ackfat at 49.3 weight coefficient per cent 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 pounds inches inches 

percentages of four lean cuts 9Q 13.062786 1.5721 100 12.478132 1.5989 
---~ -·~--- ··--- ... _ ,,., .. . ............ 39.30 110 11.639617 1.6233 ... -•...... ····-·-· ·--·---

.. ____ 
····--- ............. ......... ~ .. .............. 39.09 40.26 

120 10.931246 1.6454 ··-·····- w•-•-·• ---·- --··-··- , .. _____ 
------~- ............ _ .... w,,,.,, 39.96 41.06 

130 10.320964 1.6654 ·-·-···· ............ .. ..... _, 
-•w•••- ···-·-- ....... ____ ----·-· 39.65 40.68 41.71 

140 9.790689 1.6843 --· ~--·-
..... , __ ............. ................ ...... ~ ... 39.36 40.34 41.32 42.30 

150 9.326552 1.7021 - --- ............ ............ ·---- ............ ............ 39.99 40.93 41.86 42.79 160 8.917708 1.7182 ··-··--- ----··· ......... _ .. ___ _, 

-·-··-·· 39.65 40.54 41.43 42.33 43.22 
170 8.553744 1.7335 ··-·-··- ---··-- ···-······· ~-- ·-···· 39.33 40.18 41.04 41.89 42.75 43.60 
180 8.228208 1.7481 -··--·· ····-- ...... , __ ............ 39.83 40.65 41.47 42.29 43.12 43.94 
190 7.934268 1.7619 ............ mo._.....,, ·--...... 39.48 40.27 41.06 41.86 42.65 43.44 44.24 
200 7.670857 1.7749 

-~·-··· ......... _ ............ 39.90 40.66 41.43 42.20 42.97 43.73 44.50 
'( 

210 7.431296 1.7871 39.55 40.29 41.03 41.78 42.52 43.26 44.00 44.75 
. .., ............ .............. .. 220 7.212842 1.7989 .............. .......... ~ 39.91 40.63 41 .35 42.08 42.80 43.52 44.24 44.96 

230 7.013131 1.8103 ------- 39.55 40.25 40.95 41 .66 42.36 43.06 43.76 44.46 45.16 
240 6.831251 1.8210 ·········- 39.88 40.56 41.24 41.93 42.61 43.29 43.97 44.66 45.34 
250 6.663212 1.8316 39.52 40.18 40.85 41.51 42.18 42.85 43.51 44.18 44.85 45.51 

Table 12-continued 

8ackfat thickness in inches 

2.3 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.0 .9 .8 

percentages of four lean cuts 
39.48 40.83 42.18 43.53 44.88 46.22 47.57 48.92 50.27 51 .62 52.97 54.32 55.66 57.01 58.36 59.71 
40.55 41.80 43.04 44.29 45.54 46.79 48.03 49.28 50.53 51.78 53.03 54.27 55.52 56.77 58.Q2 59.26 

41.42 42.59 43.75 44.91 46.08 47.24 48.41 49.57 50.73 51.90 53.06 54.23 55.39 56.55 57.72 58.88 
42.15 43.24 44.33 45.43 46.52 47.61 48.71 49.80 50.89 51.99 53.08 54.17 55.27 56.36 57.45 58.54 
42.75 43.78 44.81 45.84 46.87 47.91 48.94 49.97 51.00 52.03 53.07 5·UO 55.13 56.16 57.19 58.23 
43.28 44.26 45.23 46.21 47.19 48.17 49.15 50.13 51.11 52.09 53.07 54.05 55.03 56.00 56.98 57.96 
43.72 44.66 45.59 46.52 47.45 48.39 49.32 50.25 51.19 52.12 53.05 53.98 54.92 55.85 56.78 57.71 

44.11 45.00 45.89 46.78 47.68 48.57 49.46 50.35 51.24 52.14 53.03 53.92 54.81 55.70 56.59 57.49 
44.46 45.31 46.17 47.02 47.88 48.73 49.59 50.45 51.30 52.16 53.01 53.87 54.72 55.58 56.43 57.29 
44.76 45.59 46.41 47.23 48.05 48.88 49.70 50.52 51.35 52.17 52.99 53.81 54.64 55.46 56.28 57.11 
45.03 45.82 46.62 47.41 48.20 49.00 49.79 50.58 51.38 52.17 52.96 53.76 54.55 55.34 56.14 56.93 
45.27 46.03 46.80 47.57 48.34 49.10 49.87 50.64 51 .40 52.17 52.94 53.71 54.47 55.24 56.01 56.77 

45.49 46.23 46.98 47.72 48.46 49.21 49.95 50.69 51.44 52.18 52.92 53.67 54.41 55.15 55.90 56.64 
45.68 46.40 47.12 47.85 48.57 49.29 50.01 50.73 51.45 52.18 52.90 53.62 54.34 55.06 55.78 56.50 
45.86 46.56 47.27 47.97 48.67 49.37 50.07 50.77 51 .47 52.18 52.88 53.58 54.28 54.98 55.68 56.38 
46.02 46.71 47.39 48.07 48.76 49.44 50.12 50.81 51.49 52.18 52.86 53.54 54.22 54.91 55.59 56.27 
46.18 46.84 47.51 48.18 48.84 49.51 50.18 50.84 51.51 52.18 52.84 53.51 54.17 54.84 55.51 56.17 



Table 13. Backfat Thickness in Inches at Specified Percenta_ges of Four Lean Cuts and Carcass Weights-Reg_ion 

Carcass Regression 8ackfat at Percentages of four lean cuts 
weight coefficient 49.3 per cent 39.0 40.0 41.0 42.0 43.0 44.0 45.0 

pounds inches inches inches 
90 13.483491 1.5721 2.336 2.262 2.188 2.113 2.039 1.965 1.891 100 12.478132 1.5989 2.424 2.344 2.264 2.184 2.104 2.024 1.943 

110 11.639617 1.6233 2.508 2.422 2.336 2.250 2.165 2.079 1.993 120 10.931246 1.6454 2.588 2.496 2.405 2.313 2.222 2.130 2.039 130 10.320964 1.6654 2.663 2.567 2.470 2.373 2.276 2.179 2.082 140 9.790689 1.6843 2.736 2.634 2.532 2.430 2.328 2.226 2.123 150 9.326552 1.7021 2.807 2.699 2.592 2.485 2.378 2.270 2.163 

160 8.917708 1.7182 2.873 2.761 2.649 2.537 2..425 2.312 2.200 170 8.553744 1.7335 2.938 2.821 2.704 2.587 2.470 2.353 2.236 180 8.228208 1.7481 3.000 2.878 2.757 2.635 2.514 2.392 2.271 190 7.934268 1.7619 3.060 2.934 2.808 2.682 2.556 2.430 2.304 200 7.670857 1.7749 3.118 2.987 2.857 2.727 2.596 2.466 2.335 

210 7.431296 1.7871 3.173 3.039 2.904 2.769 2.635 2.500 . 2.366 220 7.212842 1.7989 3.227 3.088 2.950 2.811 2.672 2.534 2.395 230 7.013131 1.8103 3.279 3.136 2.994 2.851 2.709 2.566 2.423 240 6.831251 1.8210 3.329 3.182 3.036 2.890 2.743 2.597 2.450 250 6.663212 1.8316 3.377 3.227 3.077 2.927 2.777 2.627 2.477 

Table 13-continued 

Percentages of four lean cuts 

46.0 47.0 48.0 49.0 50.0 51.0 52.0 53.0 54.0 55.0 56.0 57.0 58.0 59.0 60.0 

inches 
1.817 1.743 1.668 1.594 1.520 1.446 1.372 1.298 1.223 1.149 1.075 1.001 .927 .853 .778 
1.863 1.783 1.703 1.623 1.543 1.463 1.382 1.302 1.222 1.142 1.062 .982 .902 .822 .741 

1.907 1.821 1.735 1.649 1.563 1.477 1.391 1.305 1.220 1.134 1.048 .962 .876 .790 .704 
1.947 1.856 1.764 1.673 1.581 1.490 1.398 1.307 1.215 1.124 1.032 .941 .849 .758 .667 
1.985 1.888 1.791 1.695 1.598 1.501 1.404 1.307 1.210 1.113 1.016 .919 .822 .726 .629 
2.021 1.919 1.817 1.715 1.613 1.511 1.408 1.306 1.204 1.102 1.000 .898 .796 .694 .591 
2.056 1.949 1.842 1.734 1.627 1.520 1.413 1.305 1.198 1.091 .984 .877 .769 .662 .555 

2.088 1.976 1.864 1.752 1.640 1.528 1.415 1.303 1.191 1.079 .967 .855 .743 .630 .518 
2.119 2.002 1.886 1.769 1.652 1.535 1.418 1.301 1.184 1.067 .950 .833 .716 .600 .483 
2.149 2.028 1.906 1.785 1.663 1.542 1.420 1.298 1.177 1.055 .934 .812 .691 .569 .448 
2.178 2.052 1.926 1.800 1.674 1.548 1.422 1.296 1.170 1.043 .917 .791 .665 .539 .413 
2.205 ~.075 1.944 1.814 1.684 1.553 1.423 1.293 1.162 1.032 .901 .771 .641 .510 .380 

2.231 2.097 1.962 1.828 1.693 1.558 1.424 1.289 1.155 1.020 .886 .751 .616 .482 .347 
2.256 2.118 1.979 1.841 1.702 1.563 1.425 1.286 1.147 1.009 .870 .731 .593 .454 .315 
2.281 2.138 1.996 1.853 1.711 1.568 1.425 1.283 ·1.140 .998 .855 .712 .570 .427 .285 
2.304 2.158 2.011 1.865 1.719 1.572 1.426 1.279 1.133 .987 .840 .694 .547 .401 .255 
2.327 2.177 2.027 1.877 1.727 1.576 1.426 1.276 1.126 .976 .826 .676 .526 .376 .226 
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CARCASS 

WEIGHT INI 7 7 7 7 7 7 7 7 7 7 I I I I I I ' POUNDS 

100 

120 

140 

160 

180 

200 

220 

240 

260 
1.4 1.2 1.0 

BACKFAT THICKNESS IN INCHES 

FIG. 11. Relation of carcass weight and backfat thickness to per cent lean cuts- region. 

ished grade. Either the 48.0 per cent 
column, the 49.0 per cent column, or 
some percentage between these columns 
such as 48.5 might be used to establish 
the upper limits in backfat for the op
timum grade and the lower limits for 
the first overfinished grade. 

Similarly, in establishing the margin 
between the two overfinished grades 
either the 45.0 per cent column, the 
46.0 per cent column, or some percent
age between these two columns might 
be used to specify the backfat thick
nesses which separate the moderately 
overfinished carcasses from the ex
tremely overfinished carcasses. 

Within the overfinished portion of 
the range of the per cent lean cuts, 
backfat specifications established on the 
basis of table 13 would appear to se
parate the carcasses satisfactorily into 
classifications or grades. Differences in 
value among carcasses described in 
this area of table 13 are caused pri
marily by differences in the quantita
tive ratio of the percentage yield of 
the high-value lean cuts to the per
centage yield of the low-value fat and 
lard. 

For the entire region this tabulation 
of backfat thicknesses, associated with 
constant percentages of lean cuts at 
different carcass weights, can do the 
most satisfactory job of classifying car
casses into fairly homogeneous group
ings. This grouping is done according 
to per cent lean cuts and therefore ac
cording to value, insofar as value is 
determined by the percentage of lean 
cuts. 

A constant per cent of lean cuts, how
ever, is not equivalent to a constant 
degree of finish. On the underfinished 
side of the entire range of finish, par
ticularly beyond 51.0 per cent, the con
stant-percentage columns probably un
derstate the degree of finish on lighter
weight carcasses and overstate the de
gree of finish on heavier-weight car
casses. In other words at 51.0 per cent 
lean cuts (table 13 and figure 11) a 100-
pound carcass at 1.46 inches of back
fat is more highly finished than a 200-
pound carcass at 1.55 inches of back
fat. 

This makes the use of constant per
centage of lean cuts, as it is expressed 
in table 13, a somewhat less than sat-
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jsfactory device for separating the un
derftnished from the satisfactory car-

asses and for classifying the underfin-c . 
ished carcasses mto two separate 
grades. 

}lowever, relatively small propor-
tions of hogs at usual marketing weights 
are underfinished. A much larger pro
portion carry fat in excess of amounts 
required to produce first-quality whole
sale cuts. The per cent lean cuts ap
pears to be an effective criterion for 
differentiating these overfinished car
casses. Hence there are ample reasons 
for not discarding this criterion as an 
equalizing device among carcass 
weights when setting up backfat speci
fications for grades. 

In the discussion of table 8 and figure 
s it was noted there were two different 
groupings of curves showing the rela
tionship of backfat thickness of stand
ardized carcasses to carcass weight. 
Within the samples from Iowa, Michi
gan, and Minnesota the backfat thick
ness of carcasses standardized at 49.3 
per cent lean cuts (regional equivalent) 
increased appreciably more as carcass 
weight increased than was the case in 

CARCASS 
WEIGHT IN 

POUND S 

100 

120 

140 

160 

180 

2.00 

22 0 

240 

260 
2.6 2.4 2 .2 2.0 

the sample from Indiana, Missouri, and 
Ohio, or from the region as a whole. 

In the earlier discussion it was sug
gested that the cutting procedures ac
tually applied in the former states may 
have departed from the absolute speci
fications for trimming exterior fat from 
the lean cuts in the direction of pro
portional trimming. This would mean 
that constant-percentage lines over a 
range of carcass weights constructed 
from data from these state samples 
would more closely approximate a con
stant degree of finish than do the simi
lar lines for the region as a whole 
shown in figure 11. 

On the basis of a separate analysis 
made on the Iowa, Michigan, and Min
nesota data, tables 14 and 15 were con
structed. Table 14 gives the percent
ages of lean cuts from different combin
ations of backfat and weight (compara
ble to table 12 for the region). Table 
15 gives the backfat required to pre
dict certain constant percentages of 
lean cuts at different carcass weights 
(comparable to table 13 for the region). 
Constant-percentage lines taken from 
these tables are shown in figure 12. 

1.8 1.6 1.4 1.2 

BACKFAT THICKNESS IN INCHES 

nG. 12. Relation of carcass weight and backfat thickness to per cent of lean cuts- Iowa, 
Michigan, and Minnesota. 



Table 14. Percentages of Four Lean Cuts at Specified lackfat Thicknesses by Carcass Weights-Iowa, Michigan, and Minnesota 

Carcass Regression Backfat at 
Backfat thickness in inches 

weight coefficient 49.3 per cent 3.3 3.2 3.1 3.0 2.9 2.8 2.7 2.6 2.5 2.4 2.3 

pounds inches inches percentages of four lean cuts 
90 14.695215 1.4906 

100 13.596846 1.5324 -········- -- -- -- ···-······· --- _ .... _ ··········- -----.. --········ 38.86 

110 12.673271 1.5698 ..... , .. ,_ -- -- --- -........ -- --·-- ·-·······- -~-~- 38.78 40.05 
120 11.890252 1.6040 ·······- -- -- ---· -·-·- --- -···- •··•·•······ ~-~--~-- 39.84 41.03 
130 11.215991 1.6355 ............ -- -- ............ .. .......... --- ............ . ........ ~ 39.61 40.73 41.85 
140 10.624683 1.6650 ............ -- -- ............ ········•·•· ---··· ··-·-- 39.37 40.43 41.49 42.55 
150 10.107234 1.6922 ......... - -- -- ----- ...... _ --······ 39.11 40.12 41.13 42.14 43.15 

160 9.646780 1.7174 -····-- -- -- -- ............ ............. 39.82 40.78 41.75 42.71 43.68 
170 9.234786 1.7414 -........ _, ....... -···-- . ........... moo._ _ 39.53 40.45 41.38 42.30 43.22 44.15 
180 8.864269 1.7639 ............ . ........... .. .......... ,,.,,_,_ 39.23 40.11 41.00 41.89 42.77 43.66 44.55 
190 8.529539 1.7851 ........ _ - ---- _ .......... 

-~---·-
39.79 40.64 41.50 42.35 43.20 «.06 44.91 

200 8.225948 1.8056 --- ................. ----·· 39.47 40.30 41.12 41.94 42.76 43.59 44.41 45.23 

210 7.948111 1.8249 - -··- ······-·· .. -··--- 39.96 40.76 41.55 42.35 43.14 43.94 44.73 45.53 
220 7.693031 1.8430 .---- ·-······- 39.63 40.40 41.17 41.94 42.71 43.48 44.25 45.02 45.78 
230 7.459489 1.8607 -- 39.30 40.05 40.80 41.54 42.29 43.03 43.78 «.53 45.27 46.02 
240 7.242635 1.8773 ·- 39.72 40.45 41.17 41.89 42.62 43.34 «.07 44.79 45.52 46.24 
250 7.043153 1.8934 39.40 40.10 40.81 41.51 42.21 42.92 43.62 «.33 45.03 45.74 46.« 

Table 14-continued 

Backfat thickness in inches 

2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.0 0.9 0.8 
- -

percentages of four lean cuts 
38.87 40.34 41.81 43.28 44.75 46.22 47.69 49.16 50.63 52.10 53.57 55.04 56.51 57.98 59.45 
40.22 41.58 42.94 44.30 45.66 47.02 48.38 49.74 51.10 52.46 53.82 55.18 56.54 57.90 59.26 

41.32 42.58 43.85 45.12 46.39 47.65 48.92 50.19 51.45 52.72 53.99 55.26 56.52 57.79 59.06 
42.22 43.40 44.59 45.78 46.97 48.16 49.35 50.54 51.73 52.92 54.11 55.30 56.48 57.67 58.86 
42.97 «.09 45.21 46.34 47.46 48.58 49.70 50.82 51.94 53.06 54.19 55.31 56.43 57.55 58.67 
43.62 44.68 45.74 46.80 47.87 48.93 49.99 51.05 52.11 53.18 54.24 55.30 56.36 57.43 58.49 
«.17 45.18 46.19 47.20 48.21 49.22 50.23 51.24 52.25 53.26 54.27 55.28 56.29 57.31 58.32 

«.64 45.61 46.57 47.54 48.50 49.47 50.43 51.39 52.36 53.32 54.29 55.25 56.22 57.18 58.15 
45.07 45.99 46.92 47.84 48.76 49.69 50.61 51.53 52.46 53.38 54.30 55.23 56.15 57.07 58.00 
45.43 46.32 47.20 48.09 48.98 49.86 50.75 51.64 52.52 53.41 54.30 55.18 56.07 56.95 57.84 
45.76 46.62 47.47 48.32 49.17 50.o3 50.88 51.73 52.59 53.« 54.29 55.14 56.00 56.85 57.70 
46.05 46.88 47.70 48.52 49.34 50.17 50.99 51.81 52.64 53.46 54.28 55.10 55.93 56.75 57.57 

46.32 47.12 47.91 48.71 49.50 50.30 51.09 51.88 52.68 53.47 54.27 55.06 55.86 56.65 57.45 
46.55 47.32 48.09 48.86 49.63 50.40 51.17 51.94 52.71 53.48 54.25 55.02 55.79 56.56 57.32 
46.76 47.51 48.26 49.00 49.75 50.49 51.24 51.99 52.73 53.48 54.22 54.97 55.72 56.46 57.21 
46.96 47.69 48.41 49.14 49.86 50.59 51.31 52.03 52.76 53.48 54.21 54.93 55.66 56.38 57.10 
47.14 47.85 48.55 49.26 49.96 50.67 51.37 52.07 52.78 53.48 54.19 54.89 55.60 56.30 57.00 



Table 15. Backfat Thickness in Inches at Specified Percentages of Four Lean Cuts and Carcass Weights-Iowa, Michigan, and Minnesota 

Carcass Regression Backfat at 
Percentages of four lean cuts 

weight coefficient 49.3 per cent 40.0 . 41.0 42.0 43.0 44.0 45.0 46.0 

pounds inches inches inches 
90 14.695215 1.4906 2.123 2.055 1.987 1.919 1.851 1.783 1.715 

100 13.596846 1.5324 2.216 2.143 2.069 1.996 1.922 1.849 1.775 

110 12.673271 1.5698 2.034 2.225 2.146 2.067 1.988 1.909 1.830 
120 11.890252 1.6040 2.386 2.302 2.218 2.134 2.050 1.966 1.882 
130 11.215991 1.6355 2.465 2.375 2.286 2.197 2.108 2.019 1.930 
140 10.624683 1.6650 2.540 2.446 2.352 2.258 2.164 2.070 1.976 
150 10.107234 1.6922 2.612 2.513 2.414 2.316 2.217 2.118 2.019 

160 9.646780 1.7174 2.681 2.578 2.474 2.370 2.267 2.163 2.059 
170 9.234786 1.7414 2.748 2.640 2.532 2.424 2.315 2.207 2.099 
180 . 8.864269 1.7639 2.813 2.700 2.587 2.475 2.362 2.249 2.136 
190 8.529539 1.7851 2.875 2.758 2.641 2.524 2.406 2.289 2.172 
200 8.225948 1.8056 2.936 2.815 2.693 2.571 2.450 2.328 2.207 

210 7.948111 1.8249 2.995 2.869 2.743 2.617 2.492 2.366 2.240 
220 7.693031 1.8430 3.052 2.922 2.792 2.662 2.532 2.402 2.272 
230 7.459489 1.8607 3.107 2.973 2.839 2.705 2.571 2.437 2.303 
240 7.242635 1.8773 3.161 3.023 2.885 2.747 2.609 2.471 2.333 
250 7.043153 1.8934 3.214 3.072 2.930 2.788 2.646 2.504 2.362 

Table 15-continued 
= 

Percentages of four lean cuts 

47.0 48.0 49.0 50.0 51.0 52.0 53.0 54.0 55.0 56.0 57.0 58.0 59.0 60.0 

inches 
1.647 1.579 1.511 1.443 1.375 1.307 1.239 1.171 1.103 1.035 0.967 0.899 0.831 0.762 
1.702 1.628 1.555 1.481 1.407 1.334 1.260 1.187 1.113 1.040 0.966 0.893 0.819 0.745 

1.751 1.672 1.594 1.515 1.436 1.357 1.278 1.199 1.120 1.041 0.962 0.883 0.804 0.726 
1.797 1.713 1.629 1.545 1.461 1.377 1.293 1.209 1.125 1.040 0.956 0.872 0.788 0.704 
1.841 1.751 1.662 1.573 1.484 1.395 1.306 1.216 1.127 1.038 0.949 0.860 0.771 0.681 
1.881 1.787 1.693 1.599 1.505 1.411 1.317 1.223 1.128 1.034 0.940 0.846 0.752 0.658 
1.920 1.821 1.722 1.623 1.524 1.425 1.326 1.227 1.128 1.029 0.930 0.831 0.733 0.634 

1.956 1.852 1.749 1.645 1.541 1.438 1.334 1.230 1.127 1.023 0.919 0.816 0.712 0.608 
1.990 1.882 1.774 1.666 1.557 1.449 1.341 1.232 1.124 1.016 0.908 0.799 0.691 0.583 
2.023 1.911 1.798 1.685 1.572 1.459 1.346 1.234 1.121 1.008 0.895 0.782 0.670 0.557 
2.055 1.938 1.820 1.703 1.586 1.469 1.351 1.234 1.117 1.000 0.882 0.765 0.648 0.531 
2.085 1.964 1.842 1.721 1.599 1.477 1.356 1.234 1.113 0.991 0.870 0.748 0.626 0.505 

2.114 1.988 1.863 1.737 1.611 1.48,5 1.359 1.234 1.108 0.982 0.856 0.730 0.604 0.479 
2.142 2.012 1.882 1.752 1.622 1.492 1.362 1.232 1.102 0.972 0.842 0.712 0.582 0.452 
2.169 2.035 1.901 1.767 1.633 1.499 1.365 1.231 1.097 0.963 0.828 0.694 0.560 0.426 
2.195 2.057 1.919 1.781 1.643 1.504 1.366 1.228 1.090 0.952 0.814 0.676 0.538 0.400 
2.220 2.078 1.936 1.794 1.652 1.510 1.368 1.226 1.084 0.942 0.800 0.658 0.516 0.374 
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The important difference to be noted 
in these tables and figure is the fact that 
the backfat thickness required to pre
dict any particular percentage of lean 
cuts increased more (or decreased less 
in the underfinished range) as carcass 
weight increased than was the case in 
the tabulations constructed from all 
states in the region. This, of course, was 
the reason for the separate analysis. 

It logically followed that in figure 12 
the area in which backfat declined was 
less than in figure 11. In figure 12 this 
area began to the left of the 54 per cent 
constant, and in figure 11 it began just 
to the right of the 52 per cent constant!" 
It appears that the latter tabulations 
may be more satisfactory for use in 
establishing margins for the underfin
ished grades. 

The data in table 3 suggested a tenta
tive carcass standard based on backfat 
specifications derived from tables 13 
and 15. Each grade (except the open
end grades, Grades 8 and 12) encom
passes a range in finish equivalent to 
3.0 per cent lean cuts. 

The backfat specifications separating 
Grade 8 carcasses from Grade 9 car
casses and those separating Grade 9 
carcasses from Grade 10 carcasses were 
interpolated from table 13. These speci
fications separate the overfinished car
casses from those which have adequate 
but not excessive finish and separate the 
overfinished carcasses into two grades. 
The specifications which are used for 
the same purpose with respect to the 
underfinished grades, Grades 11 and 12, 
were interpolated from table 15. 

The use of the data for only three of 
the six states to differentiate the under
finished carcasses gives less validity to 
this part of the grade standard. Since 

large numbers of underfinished hogs 
are not marketed, this is not a serioua 
defect in the grade standard. 

The tentative carcass standard sug. 
gested in table 3 relies on per cent lean 
cuts as the primary criterion classify. 
ing hog carcasses at a particular carcass 
weight according to value. Per cent 
lean cuts is a quantitative measure of 
the physical composition of carcasses
an expression of the ratio of high-value 
cuts to low-value lard, fat cuts, and 
trimmings. 

This quantitative factor has the pre
dominant influence on value in that 
area of the grade standard in which 
carcasses are judged to have adequate 
or more than adequate finish. In that 
area, the margins between grades for 
weight groups were set at a particular 
constant percentage of lean cuts on the 
basis of the best prediction in terms of 
backfat thickness and carcass weight 
for the entire region. 

This quantitative influence also car
ries out to the underfinished portion 
of the carcass standards. In this under
finished portion, however, the degree of 
finish begins to assume some qualita
tive characteristics which have a dif
ferent influence on carcass value. In 
this area the lower the degree of finish 
(and the higher the percentage of lean 
cuts), the greater the expected fre
quency of cuts which must be dis
counted in price. 

At any particular carcass weight, 
per cent of lean cuts is probably a 
fairly good measure of the degree of 
finish. The higher the percentage of 
lean cuts, the lower the degree of fin
ish. But this converse relationship does 
not hold between carcass weights to 
the degree that it does at any one car-

18 Another difference to be noted is the fact that the theoretical r egressions are higher 
in the Iowa, Michigan, and Minnesota analysis than in the region as a whole. At 150 poundl 
carcass weight the regional regression would indicate that one-tenth inch difference in 
backfat would account for a 0.93 difference in per cent lean cuts. For the three states the 
same one-tenth inch difference in backfat would account for 1.01 per cent differences in leant 
cuts. Because of the higher regression coefficients in the three-state analysis the constan 
per cent lines of figure 12 are closer together than in figure 11. With higher regressions a 
smaller change in backfat is required to predict an equivalent difference in the percentage 
of lean cuts. 
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ass weight. Because per cent lean cuts 
c '1 1 . was not necessar1 y converse y equiva-
lent to degree of finish, the margins 
separating the underfinished grades 
froiil those with adequate finish were 
modified until they were somewhat 

consistent with a constant degree of 
finish. Tabulations developed from 
Iowa, Michigan, and Minnesota pro
vided the basis for modifying the back
fat specifications at the underfinished 
margins. 
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APPENDIX A. METHODS OF MEASURING 

HOG CARCASSES 

All measurements in millimeters 

Length of body 
Measured from the junction of the last cervical and first thoracic vertabrae 

to the lowest point (as the carcass hangs) of the aitchbone. · 

Thickness of backfat-(All backfat measurements to include skin.) 
Over first rib-At the junction of the last cervical and first thoracic vertebrae. 
Over last rib-At the junction of the seventh and eight vertebrae below the 
last lumbar (include the last lumbar vertebra in the count) . 
Over last lumbar-At the center of the last lumbar vertebra. 

Thickness of belly pocket 
The thinnest portion of the belly opposite the junction of the second and third 

vertebrae counting down from the pelvic arch. To be measured with a skewer. 

Length of ham 
Measured from lowest point of aitchbone to inside of hock joint on the center 

of the bony projection which may be felt beneath the skin just above (as the 
carcass hangs) the center of the hock joint itself. 

Circumference of ham 
At the midpoint of the ham length measurement. Three or four points around 

the ham are located equidistant from a plane through the bony projection of the 
hock used as the upper terminus for measuring the length of ham. 

Width through ham 
Width from top point of aitchbone to the outside of ham on a line parallel 

to the floor. This measurement is the length of a line perpendicular to the sagittal 
plane bisecting the carcass. To be measured from the rear of the carcass with 
calipers. Sum of both measurements is recorded. 

Width through shoulders 
Width from center of first thoracic vertebra to outside of shoulder on a line 

parallel to the floor. This measurement is the length of a line perpendicular to 
the sagittal plane bisecting the carcass. To be measured from the rear of the car
cass with calipers. Sum of both measurements is recorded. 

APPENDIX B. PROCEDURE FOR CUTTING 
PORK CARCASSES* 

1 
separate the shoulder from the middle at right angles to the long axis of the 

· carcass, making a 2-rib shoulder. This cut will leave a very small portion of 
the third thoracic vertebra on the middle. 

2
. separate ham from middle at a point approximately % the distance from the 

end of the aitchbone to the rise in the pelvic arch and on a line at right 
angles to the hind leg. 

3. cutting the shoulder: 
a. Remove the neck ribs and bones. 
b. Separate the jowl from the shoulder along a line which barely leaves all of 

the shoulder muscle intact. This cut is trimmed as a dry salt jowl. 
c. Separate the shoulder butt from the picnic along the depression resulting 

from removal of the neck bones. This cut results in a rather wedge-shaped 
butt (wider on the loin end) and should cut through the shoulder blade at 
its smallest point. 

d. Pull butts from the plate with a thin, uniform covering of fat not exceeding 
Jh inch in thickness, the lean seam (false lean) of which is well exposed. 
Remove any fat in excess of lh" and bevel the edges neatly down to the lean. 

e. The picnic is trimmed by removing the breast flap and lip, loose muscles and 
blood clots from the inside of the cut. Fat surface around the outside is 
beveled at about a 45° angle. The front foot is removed just above the knee 
joint at a point which does not expose the marrow of the leg bones. 

4. Cutting the ham: 
Remove tail and smooth the flank. Remove shank just above the center of the 
hock joint at a point which does not expose the marrow of the leg bones. Skin 
the ham by leaving not more than 11/4" of fat on any portion of ham from 
which skin is removed. The fat should be beveled back at least 3" from the butt. 
The collar should be 50 per cent of the length of the ham. 

5. Cutting the middle: 
a. Loin: Remove loin by scribing along a line which extends from the lower 

side of the tenderloin muscle on the ham end to a point directly below the 
edge of the chine bone, or deviation therefrom not to exceed o/4". Remove 
the loin with a loin knife. The false lean muscle over the blade end of the 
loin should be exposed for a distance of four to five ribs and the fat on the 
ham end of the loin should be beveled to the lean. The center of the loin 
should be covered with an average of about lh inch fat. Exposure of lean in 
the center area should be avoided. 

b. Spare ribs including the breast bone are lifted by leaving all cartilages in 
the belly. . 

c. The fat back should be separated from the belly on a straight line which 
strikes the edge of the lean but not to exceed 1" beyond the scribe line. 

d. The belly is trimmed as a square cut seedless belly. Trim the flank on a 
line through the forward point of the "boot jack" and at an angle which 
makes the belly side %" longer than the back side of the belly. 

• These cutting procedures were developed by a group designated by the regional research 
committee and by the American Meat Institute. 
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APPENDIX C. AVERAGE WHOLESALE PRICES: PORk 

CUTS AND TRIMMINGS, CHICAGO, 1949* 

===============================================================================~ 
Wholesale cuts Weights Prices I Wholesale cuts Weights Prlctt -

pounds 

Fresh skinned hams ... - .. - ... - .. .,... 10-12 
12-14 
14-16 
16-18 
18-20 
20-22 
22-24 
24-26 
25-30 

Fresh loins ----.. --·····-·····................ 8-10 
10-12 
12-16 
16-20 

Fresh bellies .... ___ ..................... 6- 8 
8-10 

10-12 
12-14 
14-16 
16-18 
18-20 

Green fatbacks __ ......... ................... 6- 8 
8-10 

10-12 
12-14 
14-16 
16-18 
18-20 

cents per 
pound 
46.39 
45.76 
45.47 
44.68 
44.12 
42.69 
41.72 
39.14 
36.51 

47.06 
47.06 
44.74 
40.36 

33.66 
33.21 
31 :60 
29.60 
27.96 
26.50 
25.61 

09.64t 

Fresh picnics 
pounds 

4-6 
6-8 
8-10 

10-12 
12-14 

cents Ptr 
pound 
3,0.25 
28.74 
26.66 
25.84 
25.21 

Boston butts ·---.. ··--.. -- .. ····--· 4- 8 38.76 

D. S. jowl butts .. _ ...................... - ...... _ .. , ....... ___ 11.34 

Spare ribs {under 3 pounds) ..................... _ 
Neck bones ............... _ .... -:... ................. - .......... ___ ,._ 
Front feet .. --.. --.~ ............................... , ___ _ 
Regular pork trim- 50 per cent lean ·--
Sp. pork trim- 85 per cent lean ......... _ 
Ex. pork trim- 95 per cent lean ..... , ... __ _ 
Refined lard (tierces p.s. lard) · --~----

Conversion of fat to lard 
(12.03 X conversion factortl 

Cut or trimmings 

Fat trimmings and 
fatbacks -·~---· .. 

Weight 
-

Under 
six 

pounds 

Factor 

80.00% 

09.751. I Fatbacks* ... - .......... .. 6- 8 81.50% 
09.93* 8-10 82.25% 
10.73 10-12 83.50% 
10.93 12-14§ 84.50% 
11.38 14-16§ 85.50% 
11.44 16-18§ 86.25% 

* The average prices for all cuts and trimmings other than loins and Boston butts were calcu
lated from data taken from The National Provisioner, the weekly trade magazine of the packing In
dustry. The average prices for loins and Boston butts ware calculated from the Chicago Wholo10l1 
Meat Situation , furnished by the Production and Marketing Administration in the United States D• 
partment of Agriculture. 

t The factors for converting fat to lard were copied from The National .Provisioner, Mtly 31, 1947, 
page 25. * During this year it will be observed that on the average it was profitable to convert fatbocb 
up to 12 pounds into lard. 

§ All fatbacks over 12 pounds could most profitably be merchandised as fatbacks in the whol• 
sale trade. 
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