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PART T,

INTRODUCTION

A, Selection of the Field of Investigation

The importance of'livestock marketing fo consumers and agriéultural
producers is revealed by statistics indicating that one-fourth of the
consumers food exben&itures go for meat, and that approximately one-third
of farmer's total cash farm income in the United States is obtained from
the sale of livestock. l/ Cf the consumer's meat dollar about 60 tp'éh
cents goes back to the producer during periods of high price; ani the re-
maining 35 to 4O cents goes to processors and marketing agencies, g/ _

of thé.l,903,000,000 acres of the continental United States, approxi-
mately l,OhQ,OO0,000 acres were classified as pasture and grazing 1anésd_
in 1930, 2/ In addition, a considerable part of the 359?QO0,0QQ éqfes‘qf_
harvested crop land was devoted to the production of gfa@n, hay, and other
feeds for livestoék. There were esﬁimated 93,676,000 cattle and qalves5
31,611,000 sheep and lambs, and 5h,632,Q00 hogs on farms in the Uhi%ed "
States on January 1, 1953, The total farﬁ value of thisil@yestoqk as of
that date was estimated to be $13,916,595,000, of which cattle and calves

accounted for $11,997,173,0005. hogs, $1;416,365,000, and sheep and lambs,

}/ United States Department of Agriculture, Bureau of Agricultural Econo-
mics, Agricultural Statistics, 1952, '

g/ United States Department of Agriculture, Bureau of Agricultural Econo-
mics, The Livestock and Meat Situation, January, 1950, p. 13,

3/ National Resources Board, Report of the Land Planning Committee,
Washington, D, Cos December, 193L, Part II, p. 109
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$503,057,000, -1/

The gross farm income obtained from the meat animals---cattle, hogs,
and sheep---in the United States amounted to $11,818,045,000 in 1951, as
shown in Table I. The gross farm income includes the cash income dbﬁaineq
from the sale of meat animals and meat and the estimated value of the meat
consumed on the farm. The gross farm income obtained from cattle and
calves was greater than that obtained from hogs; the income obfainea from
sheep and lambs was much less important. From the above 1nformat10n the
1mportance of the livestock industry can readily be observed, and cattle
occupy the outstanding position in this field,

The importance of the livestock industry in Montana is illustrated B
by the'fact that approximately 52% of farm cash receipts are derived f;em
livestock in this state. The state!'s production in 1952 in live weight
was 62l million pounds of cattle and calves, 8L million pounds of sheep
and lambs, and a little over 63 million pounds of hogs, 2/ "

Comsumers are interested in dbtaining meat at decreased costs and
improved quality if possible in order that their food dollar Wil%_go_
farther and they can receive greater benefits through increased qualitye
Producers are ever anxious to trim the marketing share of the consumers

food dollar to a minimum in order that the prqducefs can get a maximum

_portien of this income for their own benefits,

l/ United States Départment of Agriculture, Bureau of Agrlcultural Econo-
mics, Crop Reporting Board, Livestock and Poultry on'Farms and Ranches,

January 1, 1953, .
2/ United States Department of Agriculture, Bureau of Agrlcultural Econo-"
mics, Farm Production, Disposition and Income,‘washlngton, DoCo, April,1953.
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Table I. Cash and Gross Farm Income Obtained from Meat Animals in the
United States, 1950 and 1951 (in thousands of dollars).

CASH HOMVE GROSS
INCOVE CONSUMPTION INCOME

CLASS 1950 1951 1950 1951 1950 1951

Dattle &
Calves  *5677,3Wi $6,937,11*5 $95,225 $117,870 $5,772,569 $7,055,015

logs 3,18k,070 3,903,718 355,382  38681*1* 3,539,1*52 I*, 290,562
Jheep &

Lambs 386,207 1*67,355 1,598 5,113 390,805 1*72,1*68
Dotal 9,21*7,621 11,308,218 1*55205 509,827 9,702,826 11.818.01*5

Source:United States Department of Agriculture, Agricultural Statistics/
1952.

The importance of the livestock industry to the producer and consumer,
as well as the particular importance of the cattle industry in Montana has
led to the undertaking of the investigation as it is explained in the fol-
lowing sections.

\V
B. The Problem

There is a large marketing cost in the livestock industry, which is
partially due to the distance lying between the major production areas and
the major consumption areas. Over forty percent of all beef cattle in the
United States are located west of the 100th meridian. Thirty years ago

two-thirds of the cattle shipped from the Western grazing areas each year

were sold for immediate slaughter, and the remaining one-third were shipped
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into the corn belt and other states to be fattened, l/' At the present
time probably a larger proportion of the ﬁestern animals are placed in feed
lots for increased finish,

In contrast to the location of the production areas we find the con-
sumption areas in the eastern part of the nation, About 80% of the popuia-
tion resides east of the Mississippi, while_ébout 50 percent live in the
sixteep states east of the Mississippi and north of the Chio and Potomac
Rivers and slightly'less than thirty percent in the fifteen states from
Minnesota south through Louisiana and south of the Ohio and Potomac Rivers,

Due to the location of the consumers, and the relative cost of shiﬁ—
ping live animals versus refrigerated meat in the past, most of the
slaughter houses and packlng plants have been established in the East, or
in large mld-western 01t1es along main water ways. |

Principle items of marketing costs include: (1) transportation, (2)
yardage, (3) feed; (4) deaths, (5) cfipp;ing, (6) selling and/or buying,
(7) insurance and (8) shrinkage. '

Shrinkage of cattle will be the center of investigation in the fol-
lowing analysis. This has been chosen because the information available
to the public is not adequate, and there has been very little previous
work done with the shrinkage problem,

| Shrinkage in this study has reference to the loss in weight which
occurs betweeﬁ the point of origin (loading point) and the destination of

A

1/ Wllcox, RoHo, Jennings, R.De,. Collier, .‘H,, Black, W Ho, McComas, E.W.,
Costs and Methods of Fattening Beef Cattle in the Corn Belt, 1919~1923,
U.S.DeAs Technical Bulletin 23, December, 1927, p. 2o
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the animéls, or the differehce in weights between two time periods
whether shipping takes place or not, This loss in weight may be due to

excretory shrinkage or tissue shrinkage,

WExcretory shrinkage is defined as the loss in weight result-
ing from the elimination of excreta, which is usually referred to
as the elinimation of ®fill®, The decrease in the dressed body
welght of the animal is the result of tissue shrinkage., An animal
that has-been fed and watered shortly before it is sold is referred
to in the trade as having been ®filled®, the degree of “fill® being
dependent upon the amount of feed and water that the animal rétains
when weighed., When most of the intestinal and bladder contents
have been excreted, the animal is referred to as having had the
fill ®eliminated®, or the animal is Mshrunk out",

Dressing yield, as determined by the packers, represents the
percentage that the weight of the dressed carcass of ‘the slaugh-
tered animal is of the live -weight at the time the animal is pur-
chased. -For example, if a steer weighing 1,000 pounds alive pro-
duces a carcass weighing 550 pounds, the dressing percentage or
yield is fifty-five percent.

The extent, therefore, to which an animal is filled when it
is purchased affects its dressing yield. An animal with heavy
£ill yields a smaller percentage of carcass than one purchased ~
without fill, The amount of fill will affect the live weight of
the animal, but it will not affect the carcass weight, and it is
the carcass weight that the packer estimates when he buys live-
stock. Loss in weight resulting from tissue shrinkage, on the
other hand, constitutes an actual reduction in the carcass Welghto"l/

Although both of these types of shrinkage con51tute a loss in welght
the excretory shrinkage can be replaced rather soon whereas the tissue
shrinkage takes a longer period of time to replace, because the feed must
be converted into animal tissue. |

These two types of shrinkage probably do not occur as two distinct

g/ Do%éll, koA. and Bjorka, K., Livestock Marketing, McGraw-Hill Book

Company Ince., London and New York, 1941, pp. 2LO-lil.

—_
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phases in the shrinkage process, The shrinkage due to ioss of stomach
fill still may be taking place wheﬁ the shr%nkage due to loss of tissue
welght is beginning, Therefore, at one stage in the process, there may be
a rather heavy:amount of total shrinkage since both types are possibly
occurring at once, The tﬁo types shade into one another, but on each ex-
treme only one type of shrinkage occurs. In the early part of the ship-
meﬁt only excretory shrinkage occurse At a certain undefined stage in '
the shipment both‘exéretory and tissue shrinkage occurs, Dufing'the lat=
ter part of the shipment only tissue shrinkage occurs after all of the
stomach fill is loste |

Infomation on'the amount of shrinkage expense as felated to the
total cost of marketing livestock is inadequate, but there are some data
~available on shrinkage as a proportion of total shipping coéts° Nervick,
in his study'of‘marketing South Dakota cattie, found that shrinkage is
very important relative to other mgrketing costse It was found in his
case study that shrinkage was respbnsible for the greatest part of ex-
penses inégrred when shipping yearling steerse

Shrinkage on these cases varied from 6.8 percent for a shipment_gf
calves which covered a distance of lj65 miles to 12,2 percent for a ship-
ment of yearling steers which covered about 750 miles. These figures
are somewhat misleading because the stock in all cases had been off feed
and water before weighing at origin. Thus a considerablé shrinkage“had N
already occurred befqre tﬂe.first weights were taken. Assuming a given
price level, shrinkage still remains the most important elemen§ in ?qtal

shipping costs. In these cases it varied from 69 to 80 percent of the
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total transportation costs, It is, therefore, of great importance to
livestock shippers that serious efforts are made to reduce such losses,
(See Table II).

People (prpducers of livestock and consumers of meat) do not realize
the importance of shrinkage, neither do they know what factors are res-
ponsible for shrinkage, nor what factors can, and should, be controlled
" to reduce shrinkage.

. Shrinkage is ohe of the major factors that the livestock dealers and
buyers consider when purchasing animals. The returné to the producer per
énimal,are detemined by the price of the animal per pound times the
weight in pourds of the animal, Shrinkage is a partial determinagt of
both pricé and size of animal, If the animal has been “sh;unk out® there
may be a higher price per pound offeredoi If the animal has not been
shrunk out there will be ﬁore pounds of beef to offer for sgleo The buyer
will try to estimate each case into an equality of final total.paymento
This ability of the buﬁer to make correct estimabes determihes in part
whether or not he will make any'net‘feturn on his business. ,This_variaf
tion in shrinkage fhen, is realized by the dealers to be one of the most
important factors td.be coﬁSidered. Tﬁerefore, shrinkage becomes a bar-
gaining point along with price for determining what is %o be paid for the
aniﬁals. Since it <is the buyers profession to deal in livestock he will
tend to Become very practical at figuring shrinkage percen%ages; and ib‘
may‘be to the producer's detriment if he does got realize the importance
of shrinkageO' In addition the buyer may lack competitioﬁ in certain

markets, or if competition for purchases is high it may be biased towards
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Table Il. Cost of Transportation for Yearling Steers, Kilgore, Nebraska,
to Montecello, lowa. Basis Loading Weights, 1979.

Average Freight Feed Percent Cost of Total ship- Shrinkage
price rate costs Shrinkage shrinkage ping costs as % of
per cwt. per cwt. per cwt. per cwt. per cwt. total ship-
ping costs
$21.63 $.381 $.026 8.7 $1,883 $2.1+9 73.6

Source:M arketing South Dakota Feeder Cattle, Agricultural Experiment

Station, Brookings, South Dakota, Bulletin U09, May, 191721, p. 13.
the normal shrink, rather than towards an equality of payment throughout
the shrink range. These factors all serve as bargaining points for pur-
chase of the animals.

There are numerous factors which have been assumed in the past to be
responsible for shrinkage. Some of those which have been assumed to in-
fluence the weights of the animals are: length of journey, degree of
comfort en route, season of the year (temperature), type of transporta-
tion, number of animals in car, age of animal, class of animal, breed of
animal, sex, size, progeny, feed before—during—and after shipment,
water availability and freshness, number of feed and rest stops, number
of hours at feed and rest stops, and handling before—during—and after
shipment. From this list it may be seen that relatively little is
actually known about which are the more important factors in determining
shrinkage. The size of the list illustrates that shrinkage may be due to
a large variety of factors. Prior to controlling at random any one or

even a few of these factors, it would be wise to determine the relative
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importance of each and then emphasizeé ‘the céntrol of thé most important.

Under present conditions it ‘is entirely possible that western sellers
are forced to accept an unnecessarlly high price discount by'buyers to
cover anticipated heavy shrinkage and other losses when possibly such dis-
counts are unwarranted. It is also believed that certain segments of the
trade (not including 1ivestock producers) have available certdin factual
information on shrlnkage whlch 1s not at the dlsposal of growers generally,

Ranchers and farmers are at a competitive disadvantage when they buy
and sell stock, because they lack adequate information on shrinkage, More
information is available to the other segments of the livestock trade.

If the people other than the producer have knowledge about amounts of
shrinkage, variations in shrinkage and effects of sh;inkage on profits,
then they will have the advantage over the producer who does néﬁ have
this spécific knowledge of‘shrinkage. The producer therefore will base
his market position (price asked) on less definite érounds than does the
competition, )

The dynamic nature of the western livestock and meat industry includ-
ing the production and marketing, as well as the_demgnd for these pro;
ducfs, present éome real problems in the area of efficiert use.énq econo- .
mic allocation of western resources., Because of the rapid changes which
have occurred it is entirely bpssible that the movements and meﬁhods of
handling live animals are not in accord with the most efficient batterns
of livestock sales distribution. It is also 1ike1y‘tﬁat through custom,
established industry practices or because of other rigidities in the

trade, present methods of handling and moving livestock to market are not
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in accord with the best or the most efficient marketing procedures,

Ce Hypotﬁeses
The following statements are possible solutions to the shrinkage_
problem which must be put to the test of experience. They go beyond the
given arrangeﬁeﬁt to s possible interpretation of the patteming of'__
relevant facts, These possibilities are projected provisionally, with a
definite-iiew so ultimate confirmatioﬁ or rejection after testing., These
possibilities will be testsd by the use of empiricai evidence and theore-
tical tools,
Hypothetical Statements -
ie There is a loss to society as s wﬁole due tq tissue shrinkageo
Excretory shrinkage may result in no socisl loss but a transfer
of incomevfrom one individual to another depending upon ther__
knowledge and bargaining ability of the parties connectsd sith
the trading of animals,
é, Many factors are responsible for shrinkagéq
3o Something can be ddne to reduce shrinkage, and to keep'all
parties informed relative to the extent of shrinkage that does
occur,
Lo There is aﬁ excessive shrinkage of cattls in transiﬁ"and a
reduction ih this Shfinkage can be economicals“ Returns qbpained
from additional wsight'will be greater than the costs incurred

in obtaining this additional weight,
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D. Objectives of the Investigation

1.

2e

3e

Ll-e

5e

To determine the amount and importance of shrinkage.of various
classes of cattle.
To find out what factors are responsible for shrinkage and to

determine the relative importance or.significance of a selected

few of these factors..

To set forth economic criteria which might reveal the extent to

which these factors can be controlled in order to reduce shrink-
ageo

To set forth economic eriteria by which the extent of social loss
due to.shrinkage ﬁight be tested,

To estimate the economic feasibility of reducing animel shrinkege
and suggest action that would bring about economic optimum cendi-

tions,

Bo Boundaries and Limitations

This study will deal only with the shrinkage part of the marketing

costs of beef cattle, It will not include any analysis of other marketing

costs as such but it may use some of these costs in order that ﬁhe extent

-and importance of shrinkage costs can be illustrated.

This study will not deal with livestock other than cattle, and it will

not include any information on stock which are not of a beef breed,

The scope of "this study will include only stock produced or handled

in Montana. Due to the lack of historical records on shrinkage, time

llmitations must be recognized. Most of the statistical information used
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is obtained on the sale of beef steers :E‘fom the (Branch Experiment Stations
at Havre and Miles City, Montana, but also included will be other data to
supplement this when it is necessary to illustrate impor tant problems,

In the eﬁpirical analysis an investigation of all of the factors
believed to influence shrinkage will not be made; but the analysis will
center upon those factors which are believed’to influence shrinkage the
moét or those factors abbut-which the least is known.

Research results will be preseﬁted in a mammer unbiased towards any
particular segment of the livestock industry. The details of tﬁe situa=-
'tion as théy exist will be presented as completely as the limits of the

research will permit,

F. Review of Iiterature

The shrinkége problem has not received great attentioh,_ppobaply due
to the diffiéulty of obtaining gccuréte data from the shippers. Tt is;
often impracticaﬁlg to obtain loading weights necessary for_shrinkage cal-
culations, particularly for grasé fat and feeder animals shipped from
summer ranges. Often there are no livestock‘scales available at shipping
stations in such areas. In addition, many shipments ére trailed several
miles over a period of a day or days to reach the loading point, ;nd few
ranches have scales at the original starting point. Without scales it is
impossible to determine this first shrinkage which has, in a few cases,

' been proven greater than shrinkages in subsequent periods. Some shippers
are reluctant to expend timg and effort necessary to weigh and keep re=-

cords of shipments even if it were possible, because they figure the loss
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is unavoidable, and that a record of shrinkage ﬁould be valueless,

Available reports on shrinkage studies are very limited but a brief
review of those available will lend clarity to the problems associafed
with a study of shrinkage. '

Q; Fo. Ward and James E. Downing made one of the most complete'studies
of cattle shrinkage that has been made in the last 50 years. 1/ Their’
study was divided into three main parts: (1) Southwestern Shriﬁkggg“Wo;k
of 1910-11, (2) Northwestern Shrinkage Work of 1911-12, (3) Northwestern
and Southwestein Shrinkage Work of 1911, The cattle used in making this
investigation wefe raised in different parts of the TWest. The range cattie
work was carried on in the various Western States from Texas to Moentana,
and the work with the fed datfle was confined chiefly to the States of
the Middle Westo No intentional discrimination was madelagainst any sec~
tion but the work was done where the conditions were most favorable for ite

The objectives of the work of Ward and Downing may be briefly stated
as followss (1) To secure weights of enoﬁgh cattle of each class in order

that comparisons could be made of the shrinkage of one class of cattle with

another for a given period of time. (2) To determine, if possible, at what ‘

period of the journey the greatesf‘shrinkage occurred. (3) To stmiy what
effects the different methods of Handling the caftle previous to loading
them had upon the shrinkage in transit. (L) To note the effect of the

. weather at time of shipping upon the shrinkage in transit and the fill

}/ Ward, W.F. and Downing, James E., United States Department of Agricul-
ture, Bureau of Animal Industry, The Shrinkage in Weight of Beef Cattle in
Transit, (December, 1913), p. 71l. : -
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taken at markeﬁ. (5) To determine the relative benefit, if any, of a good,
quick run:to market as compared to a slow, rough trip with qareless han=-
dling of the train. (é) To see whether or not feeding ard wateriné the
cattle a short time before loading them was beneficial, (7) To note the_
difference in shipping cattle long distances in "feed amd water® cérs with-
out unloading them, és against the méethod of unloading in transit to feed,
‘water, and allow the stock to reste (8) To study the shrinkage of cattle
that have been finished for the market upon various feedstuffs. (9) To
note what influence the season will exert upon the shrinkage. (lO) To
obtain reliable data that may be used as a basis upén which the cattleman .
can calculate the approximate shrinkage in weight of his cattle in shippinge

The weights 6f the animals were taken gt the point of loading, on
arrival at théir destination, and again after having been given rest, feed,
and water. The last.weight was the weight secured when the animals were
sold, Conditions sﬁrrounding the cattle previous to shipﬁent, en route,
and.at d(-es’cinad;ion'_9 were recorded, Any other items of importance were
also notede

The thfee years' work may be briefly summarized as followsg

(1) The shrinkage of cattle in transit‘depeﬁas very'mgﬁerially
upons (a) the conditions existing at the -time of shipping and upon the
treatment received during the drive to the loading pens, (b) the iength
of time the cattle were held without feed and water before being loaded, -
(c) the nature of the £ill wﬂich the cattle had before loading. If it was
of succulent grass, beet pulp, or silagé, a great loss in weight was

experienéed,(d) the weather conditions at the time of loading and while
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iﬁ transit, (e) the character of the run.to markets Slow, rough runs
. caused a great shrinkage, (f) the kind of treatment they réceiYed at un-
19ading stations, (g) the time of arrival at market, if they arrived just
before being sold, the fill was small, Cattle that were shipped a long
distance and those that arrived at market during the night before sale
usualiy did not fill well. If they arrived the afternoon before or_aboutu
daylight of the sale day, they generally took a gdod fiil, (h) the climatic
conditions at the market, A | -

(2) An‘exceedingly large fill at market is not desired, as it will
detract from the selling pricé. 8

(3) ‘e shrinkage on calves maj seem smallQ but under normal éondin
tions it holds about the same proportion to their welight as is fourd with
grown caftle;

(L) The difference between the shrinkége of cows and steers is not
as great as many in the tra&q supposed, Steers will usually shrink some-
what less than cows of the saﬁe weight. | |

(5) The shrinkage during the first.éh hours is greater proportion-
ately than for any succeeding period of thé same duration. _

(6) The number of pounds lost by.shrinkagé in cattle was-found_to
vary in direct proportion to their!live weight when conditions were the
same and ‘all other factors were equal, |

(7). The shrinkage of range cattle in transit over 70 houré during
a normal year is from 5 to 6 percent of their live Weighﬁ. If they a?e._
in transit 36 hours or less, the shrinkage will range from 3'ﬁo L percent

of their live weight,




ol e e el LLY Ll

. Qh

(8) 'The shrinkage of fed cattle does not differ greaﬂiy from that
of range cattle for equal periods of time.

(9) Cattle fed on silage have a large gross'shriﬁkage but usually
£ill so well at mgrket‘that.fhe net shrinkage is small,

th) Pulp fed cattle shrink more in transit than any other class of.
cattle, and also inéur a greater nef shrinkage,

(11) The shrinkage of cattle is proportionately smaller for each
additional twelve hours they are in transit after the first 2L hour period
is paste |

(12) For a iong journey the common method of unloading for feed,
water, and rest is to be preferred to the use of feed and water caré°
Cattle should be weighed before being loaded whereﬁér practicable, to
obtain net shrinkage,

Among other artiqles available on small surveys which have been made
recently is a report by Jacobsen and Willson who conducted a preliminary |
study of feeder calves, Their study supplied good evidence in regard fo_
the extent of shrink that occurs and factors influencing éhrinkage,‘g/

The purpose of this study was to determine the cost of shipping; in=-
cluding the amount and cost of shrinkagé on a shipmént of feeder calves
from Montana to Ohio., An observer accompénied the shipment and noted qoﬁ-
ditions‘of delivery to railroad shipping point, weighing, loading, rail-

road handling, and feeding en route, delivery and weighing at final

1/ Jacobsen, NoA., and Willson, E.A., Marketing Costs of Feeder Calves.
Montana to Qhio, Montana Experiment Station, July, 1949, Unpublished data,
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destination and sorting for grade after arrival. A1l conditions were
noted which are believed;to contribute to the shrinkage of livestock in
transit,

"In this study it was found that shrinkage costs accounted for about
69.2% of total shipping coéts, The information secured in this study
indicates the need for further investigatioq of controlled shipments
handled under varying conditions, _

Abbenhaus aﬁd_Penny made a study, the purpose of which was to deter-
mine how much shrinkage occurs in transporting fat cattle to market and
during ﬁhat part of the haul the greatest amount of shrinkage takes
place. E/ In this study there were 75 head of fat steers loaded in trucks
and hauled 200 miles, fhese steers were weighed when loaded and also ‘
after 25, 50, iOO, and 200 miles of the haul. Sixty steers averaged LlL.3
pounds of shrink per head. Average percent pf weight éhrinkage was~3°9%a
This.study‘shows that shrinkage for fat cattle in transit ﬁakgg piacg_af
an extremely rapid rate in the first part of the haul, hg;B% in the first

1/8 of the trip, and after the first 25 miles shrinkage occurs at a

: rapidiy decreasing rate,

Nervik reported that shrinkage of cattle during marketing represented
75.6% of total marketing costs. His investigation was designed to cbtain

information-about the channels of distribution for cattle from range to

. feedlots. In transporting the cattle from the producer to the ﬁarket, the

l/ Abbenhaus, Gerald R., and Penny, Roland C., Shrink Characteristics of
Fat Cattle Transported by Truck, Chicago Union Stock Yard and Transit
Company, Chicago, Illinois, 1951, :
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costs of transportafioh were observed, Since shrinkage was found to
represent about B/H?of the shipping costs, it was observed that the
greater the shrinkage rate, the greater were the total marketlng costs, l/
Wright complled research material which had been released by other _
people concerned with the field of livestock ‘shrinkage. g/ He found_that

shrink varied according to the action of many factors. These factors weres

- time, conditions and methods of weighing and computing shrinkage, nature

of feed previous to shipment, condition of animal previous to shipment,
time en route to market, and weather conditions durlng journeye Iﬁ view

of the factors found in his analy51s, erght recommends thats (1) shippers

should know how much shrink occurs, (2) animels‘should be handled carefully,

(3) time en route should be decreased, and (L) rail cars and trucks should

-be well sanded and bedded,

l/ Nervick, Gttar, Marketlng South Dakota Feeder Cattle, Bulletin h09,
Egricultural Experlment Station, Brookings, South Dakota, 1951,

2/ Wright, Je Stewart, Montana Sheep and Cattle Shrinkage in Transit,
Montana Experlment Station, May, 1942,
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PART II.

EMPIRTCAL ANALYSIS

A, Methodology

The following section is comprised of statistical data designed to
test the projected hybotheses and attain thé objectives of the study as
fully as possible. Data are tested and analyzed by statistical measures
as an aid in»the determination of the extent to which the hypotheses.cgn

be substantiated or rejected. The empiriéal data are used to measure the

" extent of shrinkage that takes place in cattle of different age and sex

classes, Thé information is also used in the detemmination of factors.

responsible for livestock shrinkage, and their relative importance. The
relative importance of proposed major factors are measured by means of

correlation aﬁalysis, and the functional relationship between the factérs

‘causing shrinkage and the extent of shrinkage is illustrated and_dgéqribéd,

The major portion of the data used in this sectibn is information
compiled from the fecords of the Branch Experiment Sfations at Havre and
Miles City, Montana.

The information from Havre is on steers.which have had unifom_tréa‘b-
ment in the productidn and feedihg process. A-record is kgpt.of each |
anima; from birth to the time of sale, The animals are born early in the

spring of the year and run with their mothers on range grass until the

following fall, at-which‘time they are weaned and placed in feed lots.

They remain in the feed lots from the autumn unfil early in the next

spring season when they are shipped by rail to the South St.'Paul Central
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,Market and sold through a commission firm, The animals proauced'at the
Miles City station are handled approximately the same as those from the-
Havre station. The major difference between the two béing the fact that
the Miles City steers afe‘sold later in the year, generally in July.
Otherwise, there is no significant differénce in production procedures
between these two groﬁps of cattle,
) Additional information has been obtained ’from privaté producers and
dealers throughout the state of Montana, This information was optaingdwby
personal interviews with ranchers and dealers who had recently handled a
livestock transaction énd had the data required available for use. }/ It
was necessary to obtain additional material in order that the extent of
shrinkage could be observed in animals other than slaughter‘steérs which
were produced by‘the Experiment Stations. This supplementary daﬁa was ob-
£ained oﬁ animals of different ages and sexes, as well as on animglé whigh‘
varied greatly in degree of finish from each other and from the Havre and
Miles City animaléo |

The data obtained wili of a necessity ﬁave limited uses‘becausg of-
incempleteness relative to many shrinkage aspectss |

The statistical anélysis is used as a basis for determining factors
which may be controlled as a means of.reducing shrinkage, In addifiép,“
for these factors responsible for shrinkage, it may be used to determine
the extent of combrol which is economical, and to determine the optimum

range or point at which control should be maintained. Another use for

'l/ See appendix for a copy of the schedules used.
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these data is to detemmine, if possible, whether or not there is a loss to

society initiated through extensive‘sﬁrinkage of ¢attle,

Bs Extent of Shrinkage

One of the questions which has arisen in the past and also in relation
to this study, is how ﬁuch shrinkage of different classes of aniﬁals takes
place during marketing? How much shrinkage shoulq.a producer expect when
shipping animals under a variety of conditions? Which class of animals
shrinks the most? What is the relationship between_aée and the exﬁent of
shrinkage? How much variation of shrinkage is there within classes of
animals under similar tfeaﬂment?’ An attempt is made in the following
divisions to answer these questions with respect to calves, cows, and -

yearling steers and heifers.

Lo Calves

Calves are generally taken from their mothers at an age'of b to 7
months and sold immedigtely, Calves are expected to éhrink a 1ittle.mor9
than other animals because of extreme nervousness occasioned by separation
from £peir mothers,

When calves are taken from their mothers they are taken off their
major source of feed, The-feed that they have been accustomed to is no
longer available, and an abrupt change is necessary in order that they will
not sfarven Of course, this means that there will be a conéiderable length
of time before the calves will fill up enough on hay and water to slow
down the rapid shfinkage taking place, EQen if they dé_adapt themselves

to the new feed, they will not eat adequately to stop shrinkage because of
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worry and nervousness due'tp the‘loss of their mother!s companionship,
High shrinkage is especially noticeable on calves which are shipped long

distances. Heavy shrinkage was quite noticeable in the study made by

"Jacobsen and Willson in their observation of feeder calves shipped from

Montana to Ohio, l/ The figures relevant to the shrinkage in this case
are shown in Table IIT.
These figures indicate that the shrlnkage was relatively high, and

also that heifer calves in this case shrunk Just leghtly less than did
steer calveso.

' Table IV presents figures 6n calves which were shipped bj_rail from
range in Montana to several diffefent marketé° These shrinkage figures
are based on the difference between the loading ﬁeights of the calyes‘and_
the off-car weights of the calves. This would mean that the calves had no
time for refill before the final weight was taken, These caives ranged
from 5,7% shrink to 12.6% shrinkage. The average shrinkage was 8,8% of
loading weight, .

The conditions surrounding these shipments were approximately t@e

same as ﬁhose outlined in Table V below, with the exception of the differ=-

ence in the weighing conditions, Table IV is based on loading weight and
off—car weight, while Table V is based on ioading'weight and sales weight,
or weight after fill-back, |

The shrinkage figures in Table V were obtained on the difference bew-

tween loading weight of the calves and sales weight of the calves. The

l/ Jacobsen, Nolo, and Willson, E.A., Marketing Costs of Feeder Calves .
Montana to Ohlo, Montana Experiment Statlon, July, 19u9° Unpublished data.
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Table 11l1. Shrinkage of Feeder Calves Shipped from Montana to Ohio 1/
No. of animals Total shrink Per head shrink Percent shrink
82 steers 1i,1i25 Ibs. 5L.0 Ibs. 12.6
15 heifers 1,965 Ibs. i13.6 Ibs. 11.2
TOTAL: 12? head 6,390 Ibs. 50.3 I b s Average — 11.9

Thble 1V. Shrinkage of Montana Calves Determined by the Difference in
Loading and Off-car Weights, and Transported by Rail to Market.

Hours Number Loading Percent

Origin Destination En Route of head Weight Shrink
"files City Greeley, Colo. 96 200 332 5.7
Toston Greeley, Colo. 120 120 U7 6.6
Ross Fork Sioux City, lowa 72 3b us 8.0
Ross Fork Greeley, Colo. Ibb 70 bob 8.3
Idaho Falls, ldaho Gallatin Gateway, Mont, bQ 500 123 9.0
Rlnglmg Arlington, Wis. 108 291 33b 9.9
Lewis town Greeley, Colo. 120 100 b3b  10.6
W hitehall Greeley, Colo. 120 151 397 12.6
AVERAGES 108 163 397 8.8

Source: Data gathered in cost of marketing study at MeSeCej 1952-52 .

shrink ranges from ,5% to 13.3# for the animals observed in these shipments.
The average shrinkage was 3.5# for calves shipped by rail, while the calves

shipped by truck averaged 5.1#. This leaves a difference of 1.6#. With

I/ 1bid, p. 12.



Table 7.

Kissoula
Lewistown
Lewistown
Yell

loss Fork
Dell
Dillon
Billings
Jascade

Lewistown

# No time
Source;

Sales Weight.

Twin 120
Falls
Chicage 72
Chicagc 96
Idaho 11
Falls

Sioux 72
City

Idaho lo
Falls

Denver W
Denver w
Sioux 160
City
Chicago QU
Average 73
in yards

Hrs.in
Origin Desti- Hrs.En No.of Yards
nation Route

Sale
121 #
60 120
220 96
SU 30
3U w
074 3U
132 216
130 *
91
72 120
97 95
~ Ope

Head Before Weight

Per-
Loading Cent

Shrink
hhQ 5
u65 i
uz23 1.7
uU63 2.3
Ul5 u.l
395 lu3
u30 5.2
396 5.3
339 5.3
u20 5.5
120 3.5

Origin

Dell
Dillon

Dillon

Roscoe Billing! 2

Desti- irs.En No.of
nation loute Head
Idaho 9 150
Falls
Dell | 19
Dell T~ *
20
Two DotBilling: ~TT~ 27
Two Dol Billings ~rr ~E~
Average 3.7 a

Data obtained for cost of Marketing Study, M.S.C., 1952-53

Hrs.in
Yards

Sale

30

Shrinkage of Montana Calves, Determined by the Difference Between Loading and
Transported by Rail and by Truck.

369

1165
IOt

libo
m

300

1/06

Per

Loading Cent
Before Weight

Shrink

1.5
2.0

6.3
7.1

13.3

5.1

3t
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the exclusion of the shipment which shrank 13.3%, which were influenced
by a bad snowstorn, from the truck shipmehts, the average becomés 3.8%
for calves shipped by'truck, This leaves a difference of .3% between the
shipments transported by rail or truck. - This difference is rather insig-
nificant and the conclusion may be drawn that calveé shipped by rail or
truck will average approximately 3.7% shrinkage,! This is made with the
assumption that other shipmentsnwill be camparable to these insurrounding
conditions, These conditioﬁs may be listed as an average of 73 hours en
route by rail and 3.7 hours by truck, an a&erage feeding period between
arrival at yards and sale of animal of 95 hours on those shipped by rail
and 9 hours on %hose shiﬁpéd by truckg and animals which averaged appfoxi-=
mately L13 pounds loading weighte

This gives ; differeﬁce of Li.6% average shrinkage between calves al-
lowed to refill and those not allowed a refill, The difference seems to
be significant, especially since the conditions surrounding both sampleL

groups were comparable, with the exception of the weighing conditions as

has been outlined.above.

2, ‘Cows

Cows are generally sold when they are no longer milking and are to be
culled from the breedlng herd. Thus, they are called "dry" COWS o Dry
cows are sold as feeder or slaughter animals depending upon their relative
condition. The extent of shrinkage in dry cows in relation to hours in
yards béfore sale is outlined in Table VI and figure 1,

Table VI shows the extent of shrinkage in dry cows in Montana as it
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Percent Shrink

Hours in Yards

Figure 1. Scatter Diagram Showing the Percent Shrink of

Dry Cows in Relation to Hours in the Yards Bet-
ween Arrival and Sales.

is related to the hours in yards between arrival and sales. This is an
allowance of time for the animals to obtain a refill before the sale takes
place.

The shrinkage ranges from 3*5$% at 2k hours in the yards to 9»5% at li

hours in the yards. The average shrink is 59%» The average number of



Table VI.

and Sales Weights.

Origin

Dell, Mont.
White Sulphur Springs
Gallatin Gateway
Two Dot

#
Ranch at Glasgow
Dillon
White Sulphur Springs
Colestrip, Mont.
Harlowton
Gallatin Gateway
Fish Tail, Mont.
Harlowton
Harlowton
Fish Tail, Mont.
Fish Tail, Mont.
Absorakee, Mont.
Hamilton
Hamilton
Hamilton
Gallatin Gateway

«* Not obtained
Source:

Hours

Destinati on En route

Butte
Butte
Butte
Billings
Billings
Glasgow
Idaho Falls,
Butte
Bozeman
Billings
Butte
Billings
Billings
Billings
Billings
Billings
Billings
Missoula
Missoula
Missaula
Butte

Idaho

NN

XNNNNNwwwaxtox\l—M:rjgc

Averages

»
w

No. in
Shipment

11
18
3
2
I
96
13
2
I
10
I

=
o

-
—XN OO NN NDX W

10.9

Data from Cost of Marketing Study at M.S.C., 1952-53

Loading Hrs. Between

Weight  Arrival and
Sales

1136 2+
1375 145
1186 +o
11+35 118
1160 30
11145 21
1167 18
1255 18
1180 15
1282 20
H+20 +o
1325 36
H 83 2+
1265 23
1600 15
1100 15
1027 22
1200 0
1100 k
1200 k
11+20 W
121+5.8 26.5

Shrinkage of Dry Cows in Montana, Based on the Difference Between Loading

Percent
Shrink

Yot

3#7
3.8

3.9

I+.0
51

o
H
+

© 0O DO D U
oo OH©uTwo o

6.1+
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hours in the yards was 26,5,

Shrinkage‘decreases as the number of hours in the yards increases,
(figure 1)o In other words, the longer the cows are fed in the yards
brevious to sale, then the less will be the amount of net shrinkage thét
takes place, g/ Before arrival at the yards the éows were en route an
average of 6.3 hours, wﬁich seems quite representative of fhe groupe

3 Steers and Heifers

These classes of animals are sold either_cémbined, or separately.
Generally they are sold.from the range in Montana when they are "loné
'yearlings"vabout 16 to 20 months of age. This class has tendea to include
the majority of the animals sold from the arid regions of the state,'since
in these areas less hay and grain are available for the required winter '
feed. Consequently, the animals are sold after only one winter's feeding,
The recent trend has been towards\an increasing number of ranches going
on to the cow and calf basis where the calves are sold‘befére any winter
feeding is required. Nevertheless, most of the cattle solq in Monténa
at the present time are sold as.long yearlipgéo g/ ‘These cattle are sold
as feeder stock to the corn Belt, Pacific coast, or other feeder areas,

or as grass fat slaughter animals,

1/ The regression equation for this relationship is Y = 8,018 -~ ,08X% and
the gross correlation coefficient is r = =,73 while the gross coefficient
of determination is r“ = .53, The correlation coefficient is significant
at the 99% level, ‘

g/ Stevens, Ira .M., et al, Marketing Western Feeder Cattle, Wyomihg Agri-
cultural Experiment Station, Bulletin No, 31(, Laramie, Ryoming, June, 1952
PP 19, 20 ' .o . o
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When animals are allowed time for a refill, the shrinkage may be re-

duced considerably, According to material that has been gathered with
respect to feeder heifers and steers, it has been observed thgt they

shrink approximately 3.5 percent and L.l percent, respectively, §$ee‘jqb1e
VII)s The actual shrinkage seems to be partially detgrmine@ by'fhe number
of hours en route and the number of hours in'the yards previous-fo'éale.
The heifers which increésed‘their weight .9% were enroute ppLyL2 hqu;sé
~and in the yards 10 hours before sale, whereas the heifers which shrank
Te3% were en route 2 hours'and in the yards only 1 hour befofemsale took
place, (Table VII). Ogviouslyg there is some felationship between @hese_
two factors with respect to feeder heifers., Feeder steers average approxi-
mately hoh% shrinkage whéﬁ allowed a reasonable length of time for refilio
Overnight shrink on a graup of 63 steers was found'to be 3,8% as is:showﬁ
in Table VII. Feeder heifers have a little advantage over feeder:sﬁegrs
since heifers averaged 3,5% while steers average L.lL%, a differepce_of

09%. These figures seem to be comparable since the conditions of time en
route and hours allowed for a refill are very nearly equal, ~

Slaughter steers shrink a little more thén slaughfer heifers accord-

ing to data presented in Tablé VIITI, Heifers shrank 203% less ﬁhan steers
‘even though they were en route L9 hours in contrast with‘23 hogrs for the
steéxs. Although the difference of 2,3% may be due to other factors not
listed, it would suggest that there is a difference in shrink_fhét might
be expected between slaughter steers and heifers, The significange of
ﬁtherﬁfactors is suggested by the fact tﬁatvinfthe steer group with a

constant number of hours en routey, the shrink varies from ho2% to 10.0%.




Table VII. Shrinkage of Montana Feeder Heifers and Steers, Based on the Difference
Between Loading and Sales Weights.

leeder Heifers Feeder Steers
Hours Number in Loading  Hours in Percent Hours Number in Loading Hours in Percent
En route Shipment Weight  Yards Before Shrink Snroute Shipment Weights Yards Be- Shrink
Sale fore Sale

2 88 512 10 /.9 100 25 660 72 6.9

100 9 561 72 [ 29 I 680 us 7.it

29 I 600 us 5.8 29 27 689 it8 5

b 6 638 32 2.7 163 38 727 6 7.7

n 20 697 1l 6.0 2 7 733 3 3.5

h 3 773 X 3.0t 0* 63 78it 0 3.8

2 8 803 I 7.3 it 16 8it0 it8 5.2

29 h 908 H it. 7 8# 290 856 0 1.3

72 209 887 72 it.5

2 32 1015 18 2.5

it 18 105it 18 it.5

toep36 17 687 37 3.5 38 66 81l 30 it.it

# Trailed
Source* Data obtained from the Cost of Marketing Stucfy, M.S.C., 1952-53«
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Also in the heifer group, with time en route held constant at 36 hours,
shrinkage is seen to vary from 3.8% to 5.0%.

’Shrinkage of Montana feeder steers in transit averéges about 9.0% as
is indicated in Table IX, Many of these animalé were shipped a relatively
long distance. The shriné ranges from 1,0% to 17.3%. jhe low shrinkages
tend tq be combined with short hauls while the higher shrinks are probably
.due to comparatively long ﬁauls° o
| ¥hen analyzed statistically the relationship between shrinkage and
hours en route is shown by the regression equation Y = 6,34 ¢ 026X, This
means that, when Y denotes shrink and X denotes hours in transit, an in-
crease of one hour en route will result in a corresponding «03% igcrease
in shrinkage; When the animals are shipped 100 hours the shrink will in-
crease approximately 3%. The degree of thé relationship is shown by the
correlation coefficiént, €;= # ohl, i/ The proportion of ﬁhe"varigbility
in shrinkage which is expiained by hours en route is illustrated by the
coefficient of detgrmination r2 which ié equal to .17, FTom"this figure
it is seen that about 17% of the variétion in shrinkage is'explained by
variations in hours en route. This leaves 83% of the vagiation to-be
explained by factors other than hours en rogté.

If the animal shrinkage, computed on the difference betﬁeen loading
and off-car weights, is compared with the shrinkage figured on the dlffer-

!

ence between loading and sales welght, it can be seen that those anlmals

l/ These figures are significant at the 95% level, which means that the
chances are 5 in 100 that the correlation coefficient would be this high
due to chance alone.




Table VIII. Shrinkage of Montana Slaughter Heifersand Slaughter Steers — Based on the
Difference Between Loading and Off-Car Weights.

Slaughter Heifeis Slaughter Steers
Hours Number in Loading  Percent Hours Number in Loading Percent
En route Shipment Weight Shrink En route Shipment Weight Shrink
36 31 798 3.8 36 32 881* 10.0
36 3h 805 I*.0 36 31 987 5.0
36 31 828 I*.0 36 26 1061* 1*2
36 32 831* luo 2 20 1100 Iuo
36 10 838 Iuo 2 13 1100 5.0
36 30 870 lus 8 336 1136 8.8
36 30 870 5.0 3 11 1185 5.2
[1tO 8 a1* 8.5
Ave. 19 26 81*5 I*7 Ave. 23 67 1065 7.0

Source: Data obtained for the Cost of Marketing Study at M.S.C.-, 1952-53.
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Table IX* Shrinkage, of Montana Feeder Steers, as a Percent of
Loading Weight--Based on the Difference Between Loading
and Off-Car Weights«

Nunoer Hours Percentage of
in En route Loading Weights Off-Car Weights Shrink
Shipment
113 72 503 1*29 H*.5
ii5 26 626 577 7.8
20 100 660 615 6.9
88 192 676 613 9.3
23 11*0 682 615 9.9
133 108 698 630 9.7
18 3 703 692 1.6
557 11*0 711* 629 10.2
38 163 727 61*7 11.0
101 108 750 680 8.7
11*3 11*0 772 689 10.7
211 108 809 707 12.6
360 100 il 71*7 11.3
58 135 851 701* 17.3
3+ 106 860 766 10.9
188 11*0 901* 836 7.6
99 11*0 908 803 11.6
65 3 979 958 2.2
111* 11*0 1062 990 6.8
322 120 1091* 1001 8.5
13 2 1100 101*5 5.0
155 108 1132 1089 12.6
88 20 1135 1089 1*.0
150 I 111*8 1117 2.7
233 11*0 1170 1000 11.0
139 168 1190 1073 9.9
Average =
136 103 873 800 9.0

Sourcej Miscellaneous data obtained in the Cost of Marketing Study#
Montana State College, 1952-03.
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of the first group shrank a good deal more than did those in the second
group. (See Table X). [Ihe calves, shipped for a period of 215 hours
underwent the greatest amount of shrinkage (11.9%) on an off-car differ-
ence, while feeder steers averaged 9.0%, other calves 8.8%, slaughter
steers 7.0%, and slaughter heifers h,7%.

When shrinkage is computed on the difference between loading and
sales weight, cows accumulated the highest shrinkage with an average of
6.U%, next were feeder steers Iul|%, calves 1.3%, and feeder heifers 3.5%.
(See Table X).

From the factors which have been observed it seems that there is a
slight tendency for percent shrinkage to increase with a decrease in
loading weight, and to decrease with an increase in loading weight. (See
feeder steers in Table Hi). This tendency was also shown in the study
made by Abbenhaus and Penny in checking shrinkage of different weight
classes. 1/

A tendency for the shrinkage to decrease with an increased length of
time in the yards previous to sale is also noticeable. (See correlation
estimates on page 36). There is a positive relationship between percent

and hours en route. This is illustrated by the regression equation
and the correlation coefficients on page 39 of this study.

Any and all of these shrinkage figures in Table X may vary consider-

ably with variations in any of the factors listed, such as: class of

I/ Abbenhaus, Gerald R«, and Penny, Roland C., Shrink Characteristics of
Fat Cattle Transported by Truck, Chicago Union Stock Yard and Transit Co.,
Chicago, Illinois, 1951, pp. 5-7.



Table 1.

Off-C3ar Weight
3lass of No, of Percent

3attie Head

3alves 11i66

feeder 35U3
Steers

Slaughter 206
ieifers

Slaughter ue9
Steers

3alves # 127

Shrinkage of Various Classes of Cattle in Montana. Gross Off-Car Shrink Compared
With Net Sales Shrink.*

Averages

Shrinkage Weight

8.8

9.0

lu7

7.0

11.9

Loading Hours

Uoo

838

877

1065

u13

En route

108

102

U9

23

215

* En route an extra long length of time.

PERCENTAGE
Averages
Sales Weight

Class of No. of Percent Loading Hours Hours in
Cattle Head  Shrinkage Weight En route Yard Before

(in 1bs.) Sale
Calves 969 u.3 u13 38 52
Feeder 139 3.5 687 36 37
Heifers
Feeder 726 u.u 811 38 30
Steers
Caoirs 229 6.U 12U6 63 27

Source; Data obtained for cost of Marketing Study at M.S.C., 1952-53



L
cattle, loéding'weights, hours en route to market, énd hours in-the &ards
after arrival and previous to sale, In addition, variations in the shrink-
age estimates may occur when mumerous factors, wich have not been recorded,

change in degree or proportions.

-

Co Factors Causing Shrinkage

From observations of producers and deéie;s it is believed that many, .
many factors are responsible for the amount of shrinkage and for the vari-
ations in shrinkage, |

Factors which have been commonly thought to influence shrinkage “are
listed belows: ]

“ 1, Length of journey or the number of hours that the‘animals are en
route has long been thought to influence the amount of shrinkag_e° Tt.is
believed tﬂét the longer the animals are en route, thé greater will.bé the
shrinkageg Furthermore, it is believed that the shrinkage is heavier dur-
ing the first part of the Journey, than it is during the last part., This
point is rather well illustrated by use of a table from the study made by
Abbenhaus and Penny in 1951, l/ These figures indicate that almost one-
half of the total shrinkage takes place within the first ohe—eighth'qf the
total 200 mile trip. At the end of one-fourth of the distance the steers
had completed about two«thifds of thei} tota} shrink, After the first
one~half of the haul, the shrink was 8l4.L% of the fota; shrink, The re-

sults indicate that very little shrinkage occurs after the first 100 miles

=S

1/ TIbid, p. 7.




Table XI. Percent Shrink For 60 Fat Cattle Between Each Check
Weighing During a 200 Mile Truck Haul. (Total Animal
Weight Equals 1009%).

No. of Miles Traveled Between Weiehings
Weight Head in Average
Classes Each Class Weight 0-2g 25-50 b5o0-ioo0 100-200 Total %
Iroup Average 60 1122 1.8 7 *8 .6 3.9
Under 1000 Ibs. 11 9%BU 1.5 T 9 .8 3.9
1000-1099 Ibs. 10 1056 2.1 9 .8 3 u.l
1100-1199 Ibs. 2h 1139 1.8 .8 .8 7 k.l
Over 1200 Ibs. 15 1263 1.9 5 v 5 3.6

i

and it takes place at a decreasing rate from then on.

2. The degree of comfort to the animal in the shipment has been con-
sidered oreof the factors which influences shrinkage. By this is meant
the effects of extreme variations in weather conditions, badly crowded
cars, and slow, rough train runs. |If the weather is extremely hot or
cold, the animals are naturally uncomfortable and they will shrink greater
than under normal weather conditions. Therefore, cattle tend to shrink
more when shipped during extremely hot or cold seasons of the year.

3. lhe number of, and hours at, feed and rest stops is another fac-
tor that is believed to influence shrinkage. |If there are feed and rest
stops available for the animals to spend some time eating, drinking, and
resting, then the shrinkage may be decreased accordingly.

I*. Age of the animal is thought to be a factor which influences

shrink, since the body weight of younger animals contain a larger percent-
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age of waters 1/ When water is lost as shrinkage it constitutes a hea&y
loss in pounds and consequently a heavy shrinkage results, Older animals,
therefore, do not shrink as much as do young célves according to this
assumption, |

5. (Class and breed of animal also are believed to influence shrink-
age in the same manner as does the agé of the animal, Many people believe
that certain classes and certain breeds have a larger percent of body
weight made up of water which influences the shrinkage total accordingiyo

6. Size of the animal is supposed to influence shrinkage percent-
ages.' The larger the animal the more pounds it will shfihk, but these
pouﬁds are a smaller percent of the larger animals, g/

7o Progeny or family line may also influence shrinkage according to
the ipdividua; or heritable, physiological‘charaéteristics of each family
line, Some families may be gentle and docile, and shrink at a slow rate,
while other family lines are flighty and wild which causes a felatively
rapid rate of shrinkage when the animal is subjected to the unusual condi-
tions of shipmento This theory was not substantiated by a test run on the
significance of difference between lines one and two, and one and four, of
the Montana Experiment Station stocke |

8o TFeed fed before, during and after'shipment may influence the ex-

tent of shrinkage that occurs in an animal, The amount and type of feed

2/ Snapp, Roscoe R., Beef Cattle, Their Feeding and Management in the
Corn Belt States, John Wiley and Sons, Inc., New York, 1950, P 2336

2/ Abbenhaus and Penny, ope cite, Po 8o
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before shipment may influence thé rate of shrink, inasmuch as gfeen feedé
will be lost as excretory shrinkage rather rapidly, whiie dry pasture
feeding or dry lot feeding before shipment is thought to be associéted
with a less fapid shrink, The amougt and kind of feed en route may in-
fluence shrinkage. If adequate good feed is availabie the shrinkage loss
can be decreased more than if inadequate or poor feed is available. While
the animals are in the sale yards .after shipment they should be allowed
sufficient good feed to put on a good fill to restore weight lost, accord-
ing to the personal opinions of people engaged in the livestock trade,

Even more important than feed, many people believe, is that the water
should be adequate and fresh before, during, and after shipment. Cattle
with their thirst quenched will eat more dry feed also.

10, The handling of the animals while they are in the marketing pro-
cess is believed %o be very important:since excessiﬁe running or "cutting"
will tire the animals and induce a rapid rate of shrinkage, If cattie are
handled roughly there is a resulting loss due to bruising of the animal,
Bruising causes a decreased dressed weight . -This is essentially considered
as a shrinkage loss (tissue) and consequently a slow, easy movement of the
stock should be the best policy in order that shrinkage amd bruising losses

can be held to a minimum.

D. Functional Relationship Between Factors Causing Shrinkage and the Fx-
tent of Shrinkage

From the ﬁﬁMber of factors, which are listed above as believed to in-

fluence shrinkage, it is readily seen that there can be many factors that

may influence any one shipment of stock, Some of these factors possibly
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can be controlled, and others may not. One of the biggest problems is
to determine which'facpors can be controlled or affected sufficiently to
effect economio gains, To solve this problem one must seek answers to
questions such as the fbllow1ng° Which are the most important factors
believed to influence cattle shrinkage, and how important are they? How
much variation in the shrinkage is due to these-factors? How much varia-
tion is due to factors_impossible to measure with available data?

Answers to these questions may be apbroached through the use of
statistical analysis employiﬁg multiple correlation,

This prdblem'is approached as it is related to the.shrinkage of steers
sold from the Miles City Branch Experiment Station, ‘Tﬁe conditions sur-
rounding these particular shipments have been outlined in the prévious
material, Suffice it to say tﬁat these animals were yearling'slaughter
steers shipped from Miles City to South Ste Paul in July for a period of
9 years between 1942 and 1952, | |

'These steers were given one feed and rest stop en route to market,
and the conditions of shipment esoh year were comparable with the exception
of the factors which Will be considered in the following anal;s;:sis° These
factors as set up in tﬁewcorrelation problem are:

X3 = pounds of shrinkage of the amimals as determined by the d1f~
. ference between loading weights and sales weights,

Xp = the actual loading weight of the animals in pounds.

X3 = the ‘number of hours that the anlmals spent actually on rall
en roube to the market,

]

the number of hours that the animals spent off-car at feed
and rest stops. (Note: All shipments were fed and rested one
time only), ‘ :

X,
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Xg = the number of hours the animals spent in the yards after
arrival and previous to sales (refill period),

The regression equation was obtained from the data involved by using
deviations from the mean of sach factor to obtain the regression-coeffis
cients, The regression equation was found to beg |

X1 = 6L83 & o775L5Xp - WL3TTH3 - 002041X) ~.26131Xs

The b values and the regression equation can be interpreted in the
following maﬁners 1/

With a 10 pound (1 unit) increase in the loading weight of the animal
(Xp), there is a corresponding »775L5 pqunds.of iﬁcreaée in the pounds of
shrink (Xy) while the effects of other factors (szhss) are eliminated,
‘With a one hour (one unit) increase in the hours on rail (Xﬁ), there is a
decrease of U377 pounds of shfinkage (X7)s with the éffécts of the other
factors eliminated, | '

‘With a one hour increase in the hours at feed and rest stops (Xh), '
there is a decrease of ;OQOhl pounds éf shrinkage, while the effects of
X2s3,5, eliminatedo

‘With a one hour inérease in the number of hours between arrival and
sale (X;), there is a decrease of 26131 pounds of shrinkage, when the
effectg of the other factors observed, are eliminated,

When all the independent variables are zero (0) the dependent variable -

1/ Thus, the b values weres

b12.,3L45 = 77545
blpohS = oll-3770
. b1ha235 = ,020L1
bl5.23L = 26131
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(X71), pounds of shrinkage, has a value of 06183 [}a) valué]o
By reference to the regression coefficients the corrected multiple’
correlation coefficient is obtained with a value of R1.2345 = .5l 'This
measures the degreé of association bétween Xl and X2233h,5° There is a

fair degree of correlation between the number of péunds of shrinkage and

the loading Weight, hours on rail, hours at feed and rest stops, and hours :

in yards between arrival and salgs. The corrected coefficient of deter-'
mination is i?lo23h5 = ,29l9o This is the percentage'determination and it
indicates that, according to the data used, 29 2% of the variation 1n
shr:i.nkage é}ounds) is due to variations in load:.ng we:_ght, hours on rail,
‘hours at feed and rest stops, and hours betweéen arrival and sales, The
correlation coefficient is significant at the 99% level, which @eans.ﬁhat
£he chances are less than 1 in a hundred that a éorrelation coefficient

as high‘as;°5h is due to randem error of sampling.

. These statistical measures all substantiate“the common beliefs and
hypotheses thét have been projected in relation to“shfinkgge. Gne excep=
tion to ﬁhis subéfantiation is the relationship between pounds. of shrinkage
and hours on the rail. )

Many pedple have obsérved shipments which shrink more the further they

are shipped. }/ According to the regression coefficient obtained in the
previous énalysis, the further the animal'is shipped the less the shrinkage

will be., Therefore, the common belief is not substantiated by the statis-

N =

l/ The regression equation and correlation analy31s on page 39- of this
study 'is an illustration of this poirt.
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tical analysis on this point. It might reasonably be assumed in view of
the strong bélief in the causal relationship of time en route t§ shrinkage
that there are a number of other factors interrelated with time en routé,
which are not tested or recorded in this correlation analysis. This inter-
serial relationship might well be so important fhat the time relationship
is not revealed in a study éf only a small portion of the variables as-
sociated with shrink, | |
. The relative importance of the four factors in relation to each

other is determined by the use of partial eorrelation coefficients, i/
According to these, weight of the animal (¥,) and hours on rail (XS) are
the only two tha£ are significant and they are significant at the 99%‘
level, The other two factors, hours at feed and rest stops, and‘hogrs
. between arrival and sale, diq not prove to be signifiEant° This means
that the values of their respective partial correlation coefficient,
r 14e235 = =,212 and r 15.23L = -.196, could be this large due-to chance
alone and therefore, cammot be considered to be sighificant° |

The total explained yariatioh is ohly.29.2% and consequently it mgj
be stated that phere must be numerous factors which have not beeﬁ cone-
sidered which could explain the remaiﬁing 70.8% of fhe variation in shrink-
ageo Some of the factors which have not been considered in the problem

ares comfort of the animals - which includes extreme temperature condi-

1/ The partial correlation coefficients ares rl12.3L5 = 4,373
- ri3.2L5 = -.362
¥1he235 = -,212
rl5,23L = -,196
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tions, rough train hapdling, and poorly bedded and sanded cars, age of

the animal in relation to nervousness and moisture content of the stomach,
class and breed of animal, feed and water beforq,during and after shipment,
pr@genj of the cattle, and finally, handling of the animals duriﬁg the
shipping process, A

Any one of these factors may not be too important, but if all of
them were considered it is probable that a large portion of the unexplained

variation could be explained.
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PART IIT.

Economic Implications of Shrinkage Occurring
During the Marketing Processe

A, Theoretical Framework for Appraisal of Economic Significance.

To estimate from an economic viewpoint‘the importance of liyeékv“—v
stock shrink to society and to peopie directly concerned with thé market-
ing process, the shrinkage problem will:be analyzed thfough the. use of
theoretical tools and criteriae ° |

The analytical economic framework as set up in Séction 1, of Part ITI
and Sectlon 2 of Part ITI, is concerned with combining the émpirical in-

formation obtained with these economic criteria or framework.

1. Theoretical Assumptions. To approach any problem in‘an‘gcoﬁomic
setting it is necessary to make certain assumptions with respecpitq the
problem at hand. Some of the assumptions which are deemed necessary %o
analyze the problem, follows:

(a) It is aséumed that it is desirable to.prevent any net loss %o
society., Consequently the function of welfare economics should bé'con-
sidered. Welfare is defined by using a definition of a welfgre_indicatgr
which increases and decreases With welfare--welfare is that which varies
with the indicaﬁoro. The indicator is defined as followss 'Wblfgre ine’
creases whenever one or more individuals become more satisfied without any
other individuals bécqming less satisfied. 1/

(b) The assumption is made that the individual livestock producer

l/ Reder, Melvin Warren, Studies in the Theory of Welfare Econdmics,
Columbia University Press, New York, 1951, pp. 1b, 15, _




is facing a perfectly elastic demand curve. This perfect elasticity of

demand is reflected by a zero change in price with any amount of change

in quantity up to infinity. This is to say that an individual producer
may place as many animals or as large an animal on the market as he can,
and he will receive the same price for each unit (assuming homogeneity

of units). The situation of a perfectly elastic demand curve with two

supply levels on the market is illustrated in figure 2.

Quantity of Product

Figure 2. A Firm Facing a Purely Competitive Demand
Curve, Places Two Quantities on the Market.

The horizontal line D is the demand curve that the individual firm
faces, and point A on curve SS, shows the amount of product that is
originally placed on the market. Point B on supply curve SjSi shows a
new and greater quantity of the product placed on the market by the firm

with no change in price occurring. With the supply at A, the firm will
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receive (Pl) (Q1) as a total revenue. With the supply-increased to point
B, the total revenue becomes (PiXQé), which is an increase in total re=-
venue of (Qé-Ql) times Pi.

(¢) It is assumed that ranchers,: as entrepreneurs, are striving to
maiimize net returns., The theory of the firm is a general set of prin-
ciples relating to factors of production which are employed in economic
units cap&Ble of producing economic éoods° It serves as a tool with which -
the firm may be reduced to its component parts? E/

One assumption, basic to the theory of the firm is that the entre-
preneur is sfriving for maximum profits. The theory is:as widely accepted
in the attempt to maximize profits as the law of supply and demand in de-
termining price. 2/

The equilibrium position of the firm depends upon the slope of the
market supply and demand curves and the price of inpubts and outputs.
Enterprise combination, size éf the firm, and optimum resource use are all
directly dependent on the combinationlof these factofs.

(d) The next assumption is based on the conélusion that an op timum
solution to costs and returns takes place where M.C. = M.R. under competi-
tive conditions.h

Under pure competition as has been assumed, the price per unit will .

’edual the marginal revenue and where the M.C. = M,R. there is an optimum

i/u Quenemoen, M.E., Economic Aspects of Water Spreader Developments on
Southeastern Montana Ranches, (Montanas Bxperiment Station, December,
1952), po 170 '

g/ Heady, Earl O., "Economic Models in Farm Production Economics Research® .
Journal of Famm Economics, XXX (May, 1948), p. 202,
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condition of production. This point is shown in figure 3 at Point A,
where M.C. (marginal cost) equals M.R. (price, or marginal revenue). Pro-
duction will increase as long as the cost of the additional unit is less
than the returns obtained from the additional unit. Khen these two be-
come equal, thenthe increase in production will stop since beyond this

point the additional cost will be greater than the added revenue.

Production Q

Figure 3« A Firm Facing a Perfectly Elastic Demand
Curve Seeks an Optimum.

In observing the previous assumptions it may be seen that two of them
would be in conflict with each other if the market were under conditions
of monopoly rather than in conditions of pure competition surrounding

agricultural commodities.

Possible conflicts in a monopoly may come between profit maximization

and national welfare maximization.



S/

For a monopolist, the sales schedule of the firm is identical with

the demand schedule for the product of the industry, since buyers can ob

tain the product only from this firm. Thus, in figure U the Average

Revenue curve represents both the total demand for the product and the
sales schedule for the firm. For this average-revenue curve there is an

appropriate marginal-revenue curve. The firm will operate at the point

of equality of marginal revenue and marginal cost and will set the price

at which this quantity can be sold (P1 in figure b, if it is seeking to

maximize profits.) I/

Ql
Output
Figure It. A Firm Facing Monopolistic Market Conditions.
With a monopoly the firm will produce quantity QL but will charge P1

rather than Pg. If this firm were seeking to maximize national welfare

it would produce either quantity QL at price Pip, or it would produce quan-

tity Qg at price Py From this, it is seen that the monopolist is not

I/ Due, John F., Intermediate Economic Analysis, (Chicago, Illinois.
Richard D. Irwin, 197+)3 p. 256.
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using all available resources, (or greater quantity would be produced),
or he is charging a price which is higher than the socially relevant price
(P2), for his product.
Considering production (as in agriculture) carried out under market
conditions of pure competition, the following illustration (figure 5) is

useful.

Quantity

Figure 5. A Typical Demand and Cost Function in Agriculture

In figure 5 Marginal Revenue equals Average Revenue since the same
price will be obtained for each additional unit. The firm will produce
Tidiere Marginal Cost equals Marginal Revenue as was the case in the mono-
polistic situation. The individual producer cannot affect the market by
his sales under competitive conditions. The other difficulty found in a
monopoly is also eliminated under competitive conditions since more firms
will come into the industry, when resources are available and prices are

favorable, to use up excess resources.
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2o Economic Analysis of Empirical Evidence.

(a) Welfare is increased as total satisfactions are increased (See
Assumption (a), page 53)s If an individual producer or firm can increase
his satisfactions without decreasing any other person's satisfactions,
then welfare is increased. Under market conditions that are in effect at

- the present time, a firm may absorb a lossothrough a shrinkage.or it may
undergo a cost of reducing shrinkage as an alternative. The direction of
the firm's action is determined by the relative prices of beef and fhe
prices of factors that may be-used to reduce shrink.

Illustrated in figure 6 is an iso-cost curve I; at a given level: of
income, ~Pounds of beef lost due. to sﬁrinkage is plotted on the vertical
axis, and the index of factors which constitute costs of shrinkage reduc-
tions on the horiantal axis, 'Without.considering the price relationships
the firm méy take a position any place along the curve, It may absor§ a
shrinkage loss of"'Xl and a resource cost of ¥, or if'may.absorb_a shrink-
age loss of Xo and an index of shrinkage reduction of Yo, or any other
combination of the two on the curve, Aqyposiiion on the curve will give
equal satisfactions. ’ N

The factors that detemmirie the position of the firm on the iso-outléy
curve are the relative prices of beef lost and prices of factors which
make up co;ts of reducing shrinkage., In figure 6 the equilibrium position
is shown at Point.(a) where the price line (PP)is tangent to the iso-cost
curve, At this point the ratio éf the price of beef to price of cost fac-

fors is equal to the marginal rate at which loss through shrinkage will - -




60

substitute for expenses incurred to reduce shrink. 1/ Any other point
on the iso-cost curve is not a true equilibrium position if a firm is
acting in a rational manner with respect to the price relationships in

effect.

Pounds of
Beef lost
through
Shrinkage
To
PB

Index of cost factors 2/

Figure 6. Equilibrium Position of a Firm Acting Rationally
and Irrationally With Respect to Welfare Maximi-
zation.

I/ Pb =M.R.S. (c) wheret Pb = price of beef
Pc (b) Pc = price of cost factors
M.R.S.= marginal rate of substitution
(c) = costs of reducing shrink
(b) = loss due to shrinkage

2/ The index of factors is made up of the number of units of labor, feed,
and other extras which constitute means of reducing shrinkage.
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When the firm is operating at point (a) in figure 6, the greatest

"possible net income is obtained and the welfare of society is also maxi-

mized with respect to the individuals income, It may be, that due to

poor managemenf, or lack of knowledge with respect to the'equilibrium
position, the individual producer or firm will not reach the equilibrium
position at point (a). At the equilibrium point, X3 would be absorbed as
a loss through shrinkage, and'Ys would be spent to reduce shrink, A pro-~
ducer may unknowingly ‘- be located any place on I, outside of point (a),
while it is desirable from his own and society's viewpoint to be operating
at point (a) where satisfactions are greater, }/ The nearer the optimum
point that a firm operates then the greater the income, and through more
income satisfactions can be increased.

The assumption of welfare economics seems to be a rather valugble
tool for determining Wﬁether'or not shrinkage should be controlled, If
the welfare or total satisfactions can be increased by reducing‘éhrinkage,
then this logically shouid be the course to follow. The difficulty in
this matter lies in the problem involved in detemining just when duri?g
the marketing process does excreﬁéry shrinkage occur, and when does tissue
shrinkage occur. It is also very difficult‘to detemine how mﬁéh of the
shrinkage is excretory and how much of it is tissue shrink, This differ-
entiation is essentidl as social loss is a re;ult of tissue sﬁrink. ‘With

the present method of handling and weighing of animals in the markef, it

To - )
1/ The firm may even operate at point Fb, where To equals t%Eal outlay

and Pb equals the price of beef, or it may operate at point PO where To
equals total outlay and PCF equals the price of cost factorse
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seems that there is no way, oufside of a cloéely controlled study, of
determining when and how muéh of each type A shrinkage occurs. LEven with
a controlléd study the two types of shrinkage may océur simultaneously
which would make it next to impossible or at least economically unféasible
to determine when, and how much of, each of the shrinkage takes place.

There are two major ways that the éhrinkage could possibly oceurs,

One of these would be where excfetory-and tissue shrinkage bégin at prac-
tically the same time and occur simultaneously'throgghouﬁ the marketing_
of the animal, If this were the predominant method, then it would be\so
difficult to différentiate befween the two as to be an impraéticality.
The other way that the shrinkages may occur is where éxcretory shrinkage
occurs, for exampley, the first one-third of the period en route to mar-
ket, then for the next one-third of the period both excretory and tissue
shrinkage occur, and the last one-third of the time consists.of tissue
shrinkage occurring individually, .

Unless some practical method for determining when each of the two
typés of shrinkage occurs and a méthod of aécertaining the extent of each
is developed, it would be impossible to determine precisg measures of
societyls" loss due to a 1055 in weight of the animal, If.thé amounﬁlof
society's loss, -due to tissue shrink could be designated then- some econo-
mic tools could be used to detemmine an optimum control range, ?Within
this range, factorS'affecting tissue shrink could be maintained, Until
the time comes that these measuring methods can be incorporaﬁed into the
marketing process, it seems that the beét way would be to assuﬁe that by

controlling shrinkage in general at an optimum point, tissue Shrinkage
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Woﬁid also be decreased. Consequently, fotal satisfactions and income
would increase. An increase ih-the welfare of society would result.

(b) As has been stated, under monopolistic ;Onditions, the price may
vary according to the aﬁount of’ﬁhe-product-placed on the market by the
monopoly firm, - This is not the case under conditian'of pure cdmpeﬁitiqn&
for an individual firm. When bure competition is in effect, the amount of
any one good that a firm or producer places on the market will not have any .
effect upon the price he will receive. The fimm under pure competition
faces a perfectly elastic demand curve, This situation seems to éxist in
a good deal of the agricultural commodities, There are so many producers
who produce the same good, but in such small quahtities in relation to the.
total supply, that they do not inflﬁence price by their production. If a
rancher of dealer can place more product on the market he will receive a
greater return. Ihepefore, if a producer or dealer- can decrease the amount
of shrinkage that takes place in the livestock in the marketing process he
will have more pounds of animal to place on the market and receive a |
greater total return,

The perfectly elastic demand for beef, faced by the individual pPro=-
ducer, is designated in figure 7 by D, which has been assumed to be at a.
level of twenty cents per pound. If a producer with a supply curve demgna
strated by S8 plaées a 1000 1b, animal-op the market, he will receive $.20
per pound, or a total revenue of $200.00 (20 times 1000 1bs.) for the
animal, If.it i1s assumed that the shrihkage is controlled in such a man-
ner by the firm, as to increase the total weight of the animal to ‘].OS‘O'lbs°

(818;) then the total revenue would be $210.00 ($.20)(1050) for the animal,
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Figure 7. ABeef Producing Firm Facing a Perfectly

Elastic Demand for Beef, Places T™wo Quanti-

ties on the Market at a Price of 200 per Ib.
The difference of $10.00, the shaded portion of figure 7, is an increased
return to the producer or firm as compensation for a reduction in the
shrink. This reduction in shrinkage nay be attained by controlling the
factors which influence shrinkage as has been suggested in Part 11 of
this study.

The assumption, of equal prices to be paid for different quantities,

is only applicable when the product is homogenous in every unit. If the

product is not homogenous, there would technically be a different product

placed on the market and a resulting shift of prices would occur. Adif-

ferent product would be in evidence if an excessive shrinkage or an ex-



62
cessive fill took place in cattle placed on the market. 1 buyer is
actually paying his price according to the dressing percentage expected
on an animal or the weight of the dressed carcass. Therefore, the price
offered will vary according to the amount of fill the buyer judges the
animal to have.

If an animal is well filled a lower price will be bid. If an animal
is well shrunk out, then the buyer will bid a higher price and still be
obtaining the same dressed weight. A differentiation of prices;pdid i&
Shown in figure 8, where various "'products’ are placed on the market, the
variation being caused by the anount of fill in the animals. Mth the

use of hypothetical figures various returns to the firm (seller) can be

shown

Quantity

Figure 8. Price-Supply Relationship for an Individual
Firm Placing Animals on the Market Under
Three Shrinkage Conditions.
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If an animal with a normal appearance is placed on the‘market, the

price may be bid on the $.20 per pound basis; If the animal weighs 1000
pounds when in normal‘cénditioh the Eelier would receive $200.00 ($.20)
(1000) for the animal. If the seller tried to get a greater total return
from his animal by increasing the selling weight by putting a good fill
on the animal, then the price may be quoted at $.18 per poﬁnd° If the
animal has taken on a fill Qf 50 pounds over the normal weight of 1000
pounds, the return to the sellerlwou;d be $189.00 ($.18) (lOSO)°. This
would mean a_loss‘bf $11.00 to the seller due td an excessive fill on.
the animal. When an animal is shrunk out excessively, 10.percent.below
the normal weight for example, then a higher price of, say, $.21 can be
. paid by.the purchaser. With a 10 percent shrink, the normal 1000 lb,
énimal would weigh 900 lbs, éna the retﬁrns to the seller would be $189300
‘ ($.21)(900). This would also mean a 1oss of $11.00 to the seller.’ As is
shown in this case, an excessive shrink or an excessive fill maylboth be
detrimental fo the selléro This is in view of the fact that buyérs Will
offer different prices when different amounts of shrink or fill are in
evidence,.

A séller must be very cargful then, ih the amount of'shrinkage_or_
the amount of fill that takes place. Excessive shrinkage shoulqmgb@ be
aliowed if the price and weight relationship is comparable %o tpat ip'the
. above example, Although a shrinkége reduction is recommended, a refill
beyond the ®normal® £ill of an animal should not be encouraged under these
conditions,

(c) The theory‘of the firm assumes that each individual or firm is
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attempting to maxiﬁize returns. The two factors reséonsible fof total
| returns to a rancher from sale of cattle are price baid.per pound and the
number of pounds, - Under conditiong of pure competition, as has been de-
mqnstratéd brice will be exacfly'the éame regardlgés of thg quanti@y of
the same commodity that the firm places on the market. This leaves pounds
of animal to be controlled or variedlby the producer as a means of maxi-
mizing retﬁrn. Undér these conditions the number of pounds should be
maximized to maximize total returns, If the producer or dealer can reduce
sh;inkage of the animals as much as possible, this will be an aid to in-
creasing the number of poﬁnds.of animal that is placed on the mgrkgt. ~
(assuming identigal p;oducté before and after shrinkage, which is true if
an eXcessive shrinkage or fill does~not occur). Gonsequently this is
seen to be one of the methods available to aid in maximizing total returnso

Avallable methods for the reduction of shrinkage accordlng to the
preceding empirical analysis ares to increase the hours at feed and rest
stops and to increase the hours for a refill period in the yards after
arrival and before sale, If the hours at feed and rest stops are in-
creased one hour, the animals will gain back .02 poﬁndg of weight on the
average based on a paftiallanalysis. An increase of ten hours, thérefore,
woﬁld result in an increase of .2 pounds.-

In other circumstances‘thé regain at feed and rest stops may be._
greater, The animals may shrink steadily until a feed and rest étop is
used, Then the shrink may decrease while at the feed and rest stop, but

will increase again as soon as the animals are reloaded and en route once

. again, (See figure 9). This cycle may be repeated again for as many
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feed and rest stops as are used,

Shrinkage may be replaced at a fairly rapid rate at first. }/ Regain
may be as rapid as the corresponding loss for a short period of time, As
the weight becomes more difficult to regain the spread becomes wider and
wider between shrink and regain, and a longer ﬁime is necessary to regain
the weight lost during the last part of ﬁhe shipments This may occur even
with equal decreases in shrinkage during subsequent feed and rest stops,

A feed an@ rest stop at any time during the shipment will,:nevemtheléSS,
be a benefit.or'gh aid in'shrinkage reduction, and increase the pounds
placed. on the markete (see figure 9)

To increase the number of pounds on the market; a firm may'élso in-
erease the number of hoﬁrs in the yards previous to sale. For each addi-
tional hour in the yards after arfival and before sale, the animals
shipped from Miles City Station increased their weight by .26 pounds on _
the average, This means that for every additional day s.pent‘ in the yards
before sale, an animal weighing 956 pounds will replace 6.2l pounds, upfil '
the animal is back near the loading weight. (Animals observed were not
held in the yards for more than 5orb days, therefore the rate of regain
should not be projected beyond this time), |

Increa51ng total weight will give the individual a maximh@;to%él re~
burn but does not consider the cost of increasing weight by decreasing
shrinkage. To introduce costs into the analyéis; aégﬁmﬁﬂioh“(a)“is,cbh-'

sidered,

1/ See pages Tlrand 72 -Gf'this" s tudye

14
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gained 90

Regain
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Figure 9  pounds of Beef Lost in One Time Period
and Regained in Another,
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(d) Optimum solution of cost and returns takes place where marginal

cost equals marginal revenue under competitive conditions. If the returns

for the last unit placed on the market is greater than the cost of placing
_that unit on the market, the optimum is not attained. More units may be
place& on the market even though the cost of placing that unit on the
'mérket is greater than the previous unit costse ‘If weight can be ine
creased the increase should be striven for, unless marginal cost is eqqal
to or greater than marginal révenue° To increase the Weight of an animal
after shrinkage, two of the possibilities available are; (1) ﬁq increase
the number of hours af feed and rest stops and (2) to increase the number
of hours in the yafds before.the‘saleo These increases can take place
only with additional costs,

The average cost per hour at feed and rest stops is approxi@atgly.
seven cents per head. ;/ By ipcreasing the time at feed and res? stops
-by one hour the weight is increased .02 pounds.nfﬁﬁth a hyﬁoﬁheticai.
value of 20 cents per pound a 956 pound apimal will yield a return of one=-
half cent.. Consequently, the marginal éost per hour equéls seven cents
while the marginal revenue equals one-half centj therefore, unless other
factors are considered such as “humaneness® and health of the animals it
would not be economical to keep:them for additional time at_feed g@d rest
stops. This is in the épecific case of Experiment‘Station slaughter )
steers, ard it_will probably vary a .good deal from this in other qases;

especially where the animals are not so highly finished, and assuming no

g/ Miscellaneous data from Montana Branch Experiment Station, Havre,
Montana, 1946-1952,
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change'in price of animals resulting from shrink or fill,

If the hours at the'yards.after arrival’and previous to sale are in-.
creased as a means of maxbnizing'retﬁrné, the optimum is determined by
the marginal cost as well as returns. The éverége cost for feeding an
animal in the yards equals 2% cents ber houre g/ The returns per animal
for one hour equals an additional .26 pounds multiplied by a hypothetical
20 cents which is eqﬁal to 5.2 cents. The marginal revenue equals 5.2“_
cents while the ‘marginal cost equals 2% centss Therefore, it is.ecogomi-
cal for those people concerned to keep their animals in the ygrds upﬁil
the animals have refilled: enough to have é nérmal appearance with the
above relationships in effect,

Other cases may be illustrated where the marginal revenue is:evenn
greater for each hour in the yards, than waS'fbuﬁd in the Experiment Sta-
tion slaughter'siteers° Another example may be observed in Table XII, -In
this case the marginal cost would be equal to 2 cents per hour whereas the
marginal revenue would be equal to to?h)($o20) 15 cents per hour (59,2
divided by 80 equals o74)e There is thus a difference of 13 cents per
hour between marginal cost and marginal revenue, Therefore, it would be"
econemical to feed in the yards previous to sale until the time came that
‘the costs increased due to feed scarcit& or inéreased demand; or until
highér labor and handling costs.were effective, The rate of refill for

various time periods'is obtained by dividing the data in Table XIT into 3

1/ Miscellaneous data obtained from auction markets in Mohtana, see
Appendix_Table XTIT,
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Table ZI1l1. Shrinkage and Refill of Feeder Cattle in Montana

_ Pounds Pounds Pounds Shrink Hours
Hours Loading  Shrink Gained in  After Refill Allowed No
En route Weight En route Yards in Yards For Refill Head

in Yards

he 667 53.h 69.4 +16.0 4

96 723 55.0 57.2 + 2.2 42 122
72 798 60.7 42.8 17.9 48 102
96 793 53.9 38.0 15.9 48 86
us 705 50.8 50.8 0.0 72 33
72 72h hi, 3 34.1 7.6 72 53
72 757 h7.7 56.0 * 8.3 72 48
72 767 66.0 69.1 * 3.1 72 140
72 759 69.1 61.5 7.6 72 67
108 88U 83.1 73.4 9.7 108 185
96 667 68.0 61.8 6.2 120 74
W 685 97.3 86.3 11.0 144 39
Ave.75 7hh 62.2 59.2 3.9 80 88.6

Source! Data obtained for the Cost of Marketing study, M.S ti., 1952-53

groups—-those refilled for 1|8, 72 and 10ClI and over hourse The rate of
gain per hour of refill was as follows I
1.08# per hour

.75# per hour
.59# per hour

Us hr. refill
72 hr. refill
Ave. 124 hr. refill

If the marginal revenue decreased relative to the marginal costs, because
of lower beef prices or a decrease in the rate of gain, then it would not
be advisable to feed in the yards after marginal costs exceeds marginal
revenue.

The optimum condition of marginal costs and marginal revenue may
also be illustrated in graphic form as in figure 10.

The cost of regaining each pound increases because it takes more time,

feed, labor, etc., to replace the pounds lost through tissue shrink or
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Marginal Cost

Marginal Revenue

Number of pounds lost or gained

Figure 10, An Optimum Position is Sought by a Firm Where
Marginal Cost Equals Marginal Revenue. 1/

even more to replace the last pounds lost through excretory shrink, than
it does to replace the first weight lost through stomach loss. 2/ There-
fore, the marginal cost curve has a curvilinear function and is increasing

st an increasing rate. This makes the two curves meet at point P, (when

I/ Notej The slope of the marginal cost curve is determined by the prices
of cost factors as related to length of time needed for each additional
pound of regain, see page 69 of this study.

2/ See figure 12 page 75»
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beéf is 20 cents per poﬁnd) where the marginal cost becomes equal to mar-
ginal revenue~---added bost‘equals 20 cents; added revenue equals 20 cents,
At this point, an optimum is reached and it:would be uﬁeconomical to go
beyond this point as the marginal cost exceeds the margipal revenue, ;t
would also be uneconomical to-stop before point P is attained becgu;e"ﬁhé
added revenue is greater than the added cost iﬁ tha£ area, .This applies
to any other intersection of marginal cost and marginal revenue depending
on prices in effect,

The poundé of loss incurred through shrinkage in a time period? and
also the pounds related to the cost of regaining weight may be shown dia=-
gramatically as.in figures 11 and 12, i}

Figure 11 shéws the pounds of loss on £he vertical seale, and the
time in hours on the horiZéntal scale. Line D repreéents thqwamoupf‘of
shrinkage that occurs as time en route increases, Shrinkage is veyy'heavy
for the first two time periods, and after that it increases but at a
rapidly decreasing rate. After four time periods have past, tﬁe shrinkage
does not incre;se very muche o ~

fn figure 12 the pounds of regain (comparab}e to those pougds lbﬁt‘in
figure 11), are plotted on the vertical axis against the cost of regaining
weight in dollars. The cost of replacing'tﬁe first weight lost is vér&
small until about L2 pounds have been‘regainedg Thé cost_increases at-an
incréasing rate as the last pounds lost ére more difficult to regain @hah
the earlier part of the shrink., This may be due to the pésgibility of
the last part of the shrinkage consisting of tissue shrink while the first

shrink was of an excretory nature.




Pounds of 70-

Pounds
loss through D of
shrink regain  (

when fed

A U b 0 10 12

Time periods (in 12 hour units) Cost of regain (in dollars)

Figure 11. Pounds of Beef Lost Through

Shrinkage in Several Time
Periods. I/

Figure 12. Pounds of Beef Regained as

Compared to the Cost of
Regain. 2/

I/ See Abbenhaus, Gerald R., and Penney, Roland C., Shrink Characteristics of Fat Cattle Trans-
ported by Truck, Chicago Union Stock Yards and Transit Company, Chicago, Illinois, 1951.—--------

2/ See Table XII of this study.
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From the foregoing illustrationé on equaiity.of marginal cost and
mafginal revenﬁe, the optimuﬁ has been deﬁonstrated'in,several Wayso
Nevertheless, the Sptimum is always found‘at the'same point and that is
where the added costs of reducing shrinkage are equgl to the’added revenue
from reducing shrinkage.

B. Rational Marketing Behaviours.

A producer has the difficult task of determining how to sell his
stock in attempting to attain the goal of a maximization of net income as
has been set up in the "Theory of'the Firmﬁo What type of‘a sales channel
should he choose as a market outlet for his cattle? As most of“the pro-
ducers and dealers reélize, there are many alternative markets which can
‘be used to sell étocko These markets include central mafketé,nagctipn
markets, aﬁd direct sales to purchaser, The producer, in order to;mg;i-.
mize profits, will attempt‘to act rationally and sell thfough the channel

where the greatest net returns can be obtained.

1, Budget Analysis. A rancher may use a:sét of gltgrqa?ijg'bndgets
to aid in determininé which method of sale is most prdfitébleg Tﬁ§s§ )
budgets are useful in setting up and checking possible production and ]
sales methods., Disappointment and financial loss can be‘avongd_yy‘fi;st
tes£ing future plans by the budgeting méfhod rather than by acﬁué} d@era-
tion, It is much cheaper to make mistakes-on paper than in_pragticeo

In applying the budget-method to a particular rancher who is troubled
by the dilemma of choosing the qorrecf method of seliing his cattle,”a

hypothetical Montana rancher who is producing grade Hereford cattle may be

considered. This particular rancher has the three methods of sale avail=-
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able to him; centrallmarket, auction'market, and direct sale, 'Some of
the,circumsfanqes surrounding the possible production and sales procedures
are outlined below, |

The ranchef h;s an economic unit of 125 breeding cows, which graze .
on typical Montana range., The unit is operated on a cow and calf basis,
The calves are born in the spring of the year, generally near the end of
March. All of the stock are run on' the range land during the summer and
in the fall of the yegrqthe calves are taken from their mothers and sold
_ generally'in Gctober, ‘ﬁhen'the calves are sold they weigh approximately
100 1bs. eachs ]

Central Market---If the calves are shipped to a central market from
‘Montana, St. Paul may be considered as a - typical destination of the ship=-
ment. |

The calves are trucked to a railroad point about 15 miles from thg
ranch. They are weighed (LOO pounds each) and loaded on the stock cars
and éhipped to St. Paul, En route there are two feed and rest‘sﬁops,.
where the calves are fed 150 pounds of.hﬁy'per car at eécﬁ stop, and water
is available, These stops'are for approximately'8 hours each in order
that the animéls méy eat, lie down, and rest, 'Hhén the stock arrive in
St. Paul they are weighed again, If a ten percent shrink is assumed, the
meight upon arrival is 360 pounds per animal,

If there arehloo calves sold at a weight of 360 pounds each the pro-
'éucer would have a gross return of $7,200.00 for the calves when a price
of $20,00 per hundred Weight is assumed,

Auction Market--ylhe calves may be sold through a local auttion may-
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két which is ldcated at the railroad shipping point. The stock are
trucked into the market and sold through.the auction ring very soon after
arrival, They are s&ld on the basis of a 5% shrink on an actual 380 lp._'
weight‘each. 1/ TThe returns are $7220,00 for 100, 380 pound calves, at an
assumed price of $19,00 per hundredweight.

Direct to purchaser---by this is meant a sale direct to the packer or
feeder at the local shipping point through bargaining betwgen the prodchr
and purchaser, The buyer offers to pay $18.80 per hundredweight and asks
for a L% pencil shrink. Again the producer receives $7,220,00 gross re-
turns~for the calves, .

To the producer it may at first appear that all three sales alterna-
tives will yield approximately the same return for the calves he~Sell§3
In order that any niajor net aifferencés can be detemined it is:;e;éssgry
to include the-COsts of marketing the animals in each sale;channel." Tq
do this thoroughly, a set of alternative budgets may be set up prgyigus
to the sale in order'that definite knowledge is gained with respect to
the problem at hand, | h _ ~

Within the.budget the productién anawsales operation are found %0 be’
approximately the same up to the railr&ad shipping pbinto Also, the gross
income is found to be approkimately the same in each caseo- _

The difference liés in the expenses incurred in selling the stock

through the different channels and in price differences., The differences

l/ Shrinkage rate is detezﬁined from material in Table V on calves shipped
Py truck a distance comparable to the 15 miles.
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in costs of marketing may be sufficiently great that one method can pe
determined as preferable over thé others;

Upon completion of ‘the alternative budgets the expenses Qf seliing-
the stock, through the central and auction markets, are found to exceed
‘the costs entailed by selling direct to the purchaser, The costs entailed
by selling through the central markét are also above those ihcuxred in the
local auction market. As has been stated, the costs,for all methods are
equal up to the shipping point, but beyond that stage the calves sold.
through the auction require -the following additional expenditures above
those requlred when a direct sale is made, These areg l/ ‘

_ Insurance, Yardage and Commission = - = $309.00
) Total _ | ' $309°QO

The central market sale required the following expenditures over and

above those made through .the local auctiong 2/
Veterinary‘insﬁection $15,00 (state laws)
Feed and handling en route $80,00 (épprdximately)'

Transportation . $38L,00

Total $679.00
By -a comparison:of these total cost figures,-it is seen that the
auction costs exceed direct sale costs by $309.00 and also that the cen-

tral market costs exceed the auétion-qpsts by $479.00, The central market

. L Ral sl K Ny IR .. . '
I I : TRV T T S A .- o [T
CAORTE 0 e G e L e e ne EEE n

l/ The source of these flgures is data obtained in the livestock market- .
ing study Project WML in current study -~ See Table XIIT and XIV5 appendix,

2/ Ibide
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costs are $788.00 greater than the direct sale costse ’

* The spfead or margin allowed for shrinkage'between local sales (auc-
tion and direct) and central market is $1.00 ($20.00 minus $19.00) per
hundredweight. The margin that should have been allowed for costs. other
than shriskage to oﬁtain equal net returns, bstween sales direct"to pur-
chaser and local auction market is $.81 per hundredwsighto ‘The margin
that should have been allowed between:the auction market and ths-cestral
market for sosts other than shrinkage is $1926 per hundredweight based on
loading weighte Thé margin to allow betwesn direct sale to purchaser and
central market for costs other than shrinkage is $2,07 per hundredwelght
based on the loading welght of the calves, Tith these margins the prise
offers should have been, $20eOO per hundredweight st the csntral msrl'c_ei;_2
$18.7L per hundredweight at the auction market, $l7o93-§er hundredweight
on the direct sale to purchaser,

These are all purely theoretical cases, and figures, and it should be
realized that a different psttern of prices and costs may be obtained under
various conditions, It shosld also be realized that all buyers Bid_a_
price according to those prices available elsewhere, A‘method‘of_dete;-
mining the price differences through a budget analysis may be helpful in
showing spreads among prices.

To analyze the sales procedures and obtain the price margins; costs,
sales weights, and shrink conditions mustbe ascertained, The same animals
(calves) observed in the previous section may be used for the analysiss
The 100 head of calves would reach the central market with a 10 percent

shrink and the sales weight would be 36 000 pounds. The costs for the
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~ calves shipped to St, Paul includes
Veterinary inspection o o o o o o o o .$15,00 (state laws)
Feed and handling en rout€e o o o o o o 80,00
Transportations. o o o o o o o o o ¢ o o 384000
Insurance, Yardagé & Commission « » o o 309,00
Total cost if sold on arrival . ... o 788,00
Extra’feed and watgr per day-after arrival « » 61,00
Total costs if sold one day after arrivale o o 849,00
Total costs if sold four days -after arrival. ,1032,00
If the animals are sold on arrlval at a theoretical price of $20 00
per hundred, the gross return will be $7, 200 00, and the net return will
be $6,412,00, If the calves are sold one day after arrival the shrink may
be decreased from 10% to 6%, and the sales weight will be 375800 pounds.
The cost for the additional day is equal to $61.00 and‘ﬁo net the same
amount'aé was received on arrival the sales price would have to be $19,30
per hundred., The célves will probably'gain back -most of their Weight lost,
in four days in the yards. }/ If they are fed over that period, the'gales
weight will be about 39,200 pounds, (regain of 8%). The total cost will
be $1,032.00 so in order to net a similar $6,412,00, the sale price could
drop to $19.00 per hundred. ‘
If the.calves are not shibped to a central market, but are sold at
the local auction,; there are a few possibilities to follows The sale may

be made on the day of arriwal, or any number of days after arrivale IT «

1/ See Table V of this studye
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three possible sale daysﬂare-examined in this case, the foilowing sold
on arrival, one day after arrival, or four days after arrival may be
representatives ~

The costs to the seller when he sells his stock through the auction

may be listed as followss

Insurance; yardage, feed, and commission —-- $29l,00
Feed and handling per day after arrival e-- 61,00
Total cost if sold on day of arrival ——— 309,00

Total cost if sold one day after arrival =w- 370000
Total cost if sold four days after arfival - 553006

If the seiler is to net the same amount obtainable at the central mar-
ket using the $20.00 per hundred price as’a base, the pfice paid on the
day of arrival at the auction must be $17.69 per hundred if a shrink of
5% is assumed,

This price is required when a shrink of 5% is assumed as occurring
prior td sale in the affernoonq The total sales weight would then be
38,000 pounds.. When the calves are sold one day after arrival they may
have regained some of the weight lost the day before and Present a total
sales weight of 38,800 pounds with.B% shrink in effect., To cover costs
and receive a net return on the sale of $6,412,00 the price must be $17.48
per hundred. - The calves may make a gain back to their original weight, if
fed in the auction yards for four days after arrival, This would give a
. total sales weight of 40,000 pounds, The price now must be $17.41 per

hundred to net the producer $6,412,00 on the sale,

The last major sales channel to be discussed is, direet %o pﬁrchaser,.-
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This method would entail no extra. costs. The purchaser may demand a cer-
tain shrinkage but will usuélly bid according to the shrinkalge-asked. If
the purchaser offers to take the énjmals with no shrink, the pﬁce must
be $16.03 per hundred in order to net the $6,412.00 obbainable elsewhere,

If the buyer wants to purchase the animals on a pencil shrink (say
3 percent), then the total sales weight would be 38,800 pounds, and the
price would be $16.53 per hundred to obtain a net $65412.00,

‘When an overnight (say L percent) shrink is asked, then the price
will be $16,70 per hundred to net $6,412,00 on 38,400 poundse

In summarizing the prices that must be received at all sales 6u{';lets
observed, to obtain a net return on the sale of $6,412,00, Table XV may
be c;bservedo ‘

of course; allowances are sometiﬁes made for risk and uncertainty
Wwhen saies are made and this wouid be another possible factor to éonsidero
Nevertheless, it seems that a producer should :cértainly stand on his own

Judgment and on budgetary calculations in order that he will know which

sales method would be the most pr,ofitabie under various conditions,




Table XV.

I Price*

h

from D ifferent Sales Channels, to Net Equal

Sales

per Eunurea Channel.

p 20.00
19.30
19.00
17.70
17.50
17.U0
16.70
16.55

16.05

Source:

Central Market
Central Market
Central Market
Auction Market
Auction Market
Auction Market
Direct to Buyer
Direct to Buyer

Direct to Buyer

Time of
Sale i

On arrival

One day after arrival
Four days after arrival
On arrival

One day after arrival

Four days after arrival

Condition of
Sale

10% shrink

6% shrink

2% shrink

5% shrink

3% shrink

No shrink

Overnight shrink(U%]
Pencil shrink (3%)

No shrink

Hypothetical Data Presented Earlier in this Paper.

AFigures are rounded to the pearest .05.
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PART IV
Summary and Conclusions

A, Summary of Investigation.

Tivestock mayketing is importént‘to both producers and meét CONSUMErs .
Approximately one-third of the farmers income is derived from livestock
and about one-fourth of the éonsumers food expenditures go for meat. g/

The livestock industry constitutés‘approximately one-half of the farm
cash receipts in Montana. 2/ | B

‘Within the marketing industry there is a large marketing cost dpg to
location of producers in the west; and the major part of the consumers re-.
siding east of the Mississippi river, One of the major items, which con~
stitute marketing costs, is animal shrinkage., Information on shrinkage is
also very inadequate, consequently an.investigation into this problem seems
rather justifiébleo |

An economic inﬁestigation into cattle shrinkage is necessarily limited
by time and finances available, Conséquently'much of the matgrial used in
this dissertation was obtained from the Montana Branch EXperiment'Stafions
at Havre and Miles city, with some supplemenfary material taken from re-
cords of shipments made by Montana ranchers and dealers.

Most of the material used wés primary data, since very little second-

ary information was available, Iiterature on the subject of hog shrinkage

l/ United States Department of Agrlculture, Bureau of Agrlcultural Econo-
mics, Agrlcultural Statistics, 1952,

2/ United States Department of Agriculture, Bureau of Agricultural Ecéno=
mics, Farm Production, Disposition and Income, Washington, D.C., April 1953,
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is available to a greater extent than on catfle shrinkage. Data on cattle
shrinkage is either not current or is inadequate for analyzing the entire
problem of. cattle shrinkage in Montana,

 The empirical data were analyzed %o detemine the extent of shrinkage
in the different classes,.age, and sex groups of cattle in the state.
- Calves, dry cows, feeder steers, feeder heifers, slaughter steers, and
slaughter heifers were observed'according to the gross shrinkage or ‘shrink-
age in transit and net shrinkage or shrink after refill at sales yarde A
considerable difference was observed between gross shrink and net shrink,
depending upon the number of hours allowed for a refill after shipmento_
‘Variation within‘all‘groups was noticeable, depending upon the different
conditions surrounding the handling and shipping of the animals.,

Numerous factors were defined as being possible influences on the
shrinkage of cattle, but only four of thé more important.factors'we;e
used in a statistical analysis of shrinkage. The four factors, wﬁich were
assumed to be the most important with respect to shrinkage, were, ioading
weight of the animal (Xz), number of hours Spent on rail en route to ma?—
ket (Xj), the number of hours at feed and rest stops (Xh), and the number
of hours allowed for a réfill after shipment was complete (Xg)° When set
up in a correlation analysis these factors gave the estimating eqﬁationg
X1 = o6L83 + o775U5Xp - WL377X3 - L020L1¥) - -26131X,

" This equation shows a positive relationship between pounds of shrink
(Xl), and loading weight,’and'a negative relationship between pounds of
shrink and hours en route, hours at feéd and rest stops, and hours allowed

for a refill, These relétionships seem logical with the exception of the
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negative corre;géion between pounds of éhrink and hours en route. A posi--
tive felationship is more feasible.and is illustrated by the regression
equation Y= 6,3l + ,026X on feeder steers on.paée39 of this study.

The corrected cbrrelation coefficient was R 1,2345 = o5} and the
coefficient of determination was i? 1.2345 = .29 when calculated in the
multiple correlation aﬁalysis,“ This leaves 7l.percent of “the variation
in shrinkage unexplained. This would seem to point up the large number
of factors which might be responsible for variations in shrinkage,

To. analyze the empirical evidence by the use of ecénomic tools
. several economic models and assumptions were sgt up in Part ITI, Thg as-
sumptions that it is desirable to maximize social welfare,‘ﬁhat_aﬁ'in-
-dividual beef producer faces a perfectly elastic demand curve, that the
"Theory of the Firm®" is in effect, and that an optimum position for a
firm would take place where marginal cost equals mérginal revé?ue, are
all made. These assumptiéns are made in reference £o éhe'specific problem

of cattle shrinkage.o

Bo Extent to Which Hypotheses Were Substantiated,

An excessive shrinkage of cattle in transit is indicated by evidence

which shows that shriﬁkage can be reduced at a cost below the added revenue
obtained through the reduction, under current price conditions., As long
as this reduction is economicél, then the current shrinkage ﬁay'bé indi-
cated as being excessive, The equality of marginal cost and mérginal
revenue indicates the point of optimum conditiohs at which excessive

-

shrink is eliminated,




88

& loss to society through tissue shrinkage is probably due %0 the

lack of knowledge and imbropéf management of individual fimms (prod?cérs
or-dealeré) concerned with the livestock industry. If a fim is unable
to reach the optimum equilibrium then His income will not be maximized
and sociéty as a whole will absorb a loss,

The large number of factors responsible for shrinkage can be illus-

trated by the use of a correlation analysiss Although the factors be-
lieved to influence shrinkage fhe most were used in this study, only 29
percent of the variation in ghrink is explained by four relatively'impor-
tant variabieso The four variables used includeds weight of the animal,
hours on rail en route to market, number of hours at feed and rest stops,
and the number of hours between arrival and sgleo The factorS'lefﬁ 71
percent of the variation in shrinkaée to be .explained by other factors,
obviously, numerous other factors have not been eonsideredo

A reduction in. shrinkage is possible through the contrdl of fggﬁérs

that affect shrinkage, Although many factors are responsible for the'
variation in shrinkage, a greater control of each factor would make it
possible to place more beef on the market through a shrinkage reduction,

Reduction in shrink would be economical under certain price re;atiop-

shipse If the price of beef is proportionétely greater fhan the price of
factors used to control shrinkage, the control would be economical, When-
ever the cost of reduction exceeds the ;etﬁrns obtained tﬁrough the reduc-
tion, the reduction would not be economical,

By reviewing the hypotheses, with réspect to the material used to

test them, it can be seen that all-of the hypotheses prdjected earlier




89

in this study have been substantiated by the inveétigation.

Co Recommendations Based on the Findings of this Study.

Since shrinkage can‘be reduced economically under the prevailing
conditions, it is advisable for an eff&rt to be made by prodhcérs and
dealers to decrease the amount of shfiﬁkage that occurs,

The‘first thing that is necessary in obtaining a reduction in shrink-
age is the determination of the extent of shrinkage. To do this i%“is
necessary to obtain an accurate record'of the original weight. Mény
ranchers feel that scales, installed on the ranch, will.pay for themselves
many times over during their lifetime, by giving the producer a definite
selling basis and accurate weight for shfinkage calculations, In view of
this fact, ranchers and producers could be advised to install scales at
their ranch headquarters.

Another recommendation to those.concerned with livestock marketing,
is careful control of all factors listed in this stﬁdy which may influence
shrinkage, This control may be incurred at a small expense in mény cases,
. and in some cases at nolexpensé. Even if an expense is'undergohe, it is
still economical to reduce shrinkage as long as the pricé relationships
mentioned previously are favorable., The best advicé that can be given is
for the people handling livestock to be very caref#l with the stock while
they are in the markéting processe - Many dollars are lost through‘careless~
ness and inefficiency of livestock handlers. At times this loss is ine- )
curred unknowiﬁgly, but in any case more care could Be taken to ﬁrevent

shrinkage.- The proverbial saying that MAn ounce of prevention is worth
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a pound of cure";.is certainly applicable to the shrinkége problem, Con-
sequéntly, it is recommendea that all possible aspects of the sales prob-
lem be carefully analyzed. A complete analysis of the problem, and_gltera
natife solutions to the problém, can be méde by the use of the budge’
methods A little time and_effort spent in this manner could mean an in-

crease in net returns to the person or persons concerned,

Do Suggestions for Further Rssearch

Throughout the course of this investigation it has been évident;;hat
the data used were not éntifely adequate to answér all of the problems
with respect to cgtfle shrinkage, In view of this fact, a suggestidp' '
for further research would be in the form of a partially controlled study.
This study could be carried out similar to other controlled studies in &he
physical sciences, The main object of the study would be tq obtain com-
plete data on all factors surrounding cattle shipments, Factors that
could be partially controlled include; finished weights, hours én route
to mafket, hours at feed and rest stops, hours in yards previous To sale,
feed and water throughout the shipment, ‘and handiing of the animals.
Factors that could not be controlled inclqde; temperature or climate, aﬁd
progeny or family line of the animalo’ Né%ertheiess, all c&nditions could
be observed and recorded, After complete data were obtained on an adequate
number of shipments, a very'detéiied and rigorous empirical analysis would
‘be accomplished, This analysis should avoid one of the big weaknesses

incurred in this present study. ‘This weakness is the assumption of line

relationships between shrinkage and other faétors.-.There may be linearity
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in some cases, but in others a curvilinear analysis would be best to define
éhe true relationships thét exists OCurvilinear analysis has not been
carried out in the current study dve to inadequacy of the data used, The
analysis of detailed accurate empirical data éhould include the use éf

economic tools in both a practical and theoretical setting,
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Appendix A

Questionnaire




WESTERN REGIONAL LIVESTOCK COST OF MARKETING STUDY - W i
MONTANA STATE COLLEGE, AGRICULTURAL EXPERBtENT STATION
Name of shipper Address

Number, Class, Breed and Kind of Cattle:

Number Calves Wet Cows Indicate Slaughter
m Heifers Dry Cows kind by Feeder
shipment Steers Other check Stocker
Indicate ( Hereford Crossbred
breed \ Shorthorn Angus

with check \Dairy

Handling and Feeding Prior to Initial Welching:

A. Peed used prior to weighing (check appropriate line and column)

Kind of 12 hours 12 to li8 2 to ? More than
Feed prior hours days 7 days prior
—“ o —@

Ureen pasture
Pasture and grain
Dry lot feed
Ofl feed and water

Other
B. 1. 1t calf shipment - were calves cut from mothers and weighed im-
mediately? yes no
2. How long prior to shipment were they off mothers? days.
C Movement to scales and/or loading point
2. Miles by truck__, cost $ Total hours off feed before
weighing
Miles by truck ___, cost $ Total hours off water before
weighing

Initial Weighing:

A. Place weighed , date and hour weighed
scale inspection , date last
B. Hours elapsed between weighing and loading . . . gross weight

at shipping point
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Movement of Livestock from Initial Weighing Point to Destination:

A. Method of transportation: rail , truck , COost per cwt.
or total S

B. Destination

: —_— , miles
hours in transit

G. If livestock were fed and watered in transit, give the following data
when available:

Hours rest Cost of feed Off car On car
Place and feed & handling weight weight

Handling at Destination:

A. Date and hour unloaded off car weight to whom
consigned ’

B. Date and hour of sale , sale weight sale
price $__ ’

C. Were livestock fed and watered at market? yes no

Expenses Paid at Market for this Shipment:

Yardage $ ., commission $ . feed $ . insurance $
other Total

Explain any Unusual Weather, Feed, Water or Handling Conditions that could
Affect Shrinkage of Shipment: (i f additional space is needed please use
back of schedule.)

A. At ranch

At shipping point, if not at ranch

B
C. In transit
D. At market

Other comments

m
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If Livestock Were Sold on Contract Prior to Delivery, List Contract Terms;

A. Percentage shrink , hours off feed and water miles
driven .
Be Contract price $ , down payment | , date of contract

Grade and Yield of Slaughter Livestock;

A. Estimated live grade B. Actual carcass grade
1. No. choice 1. No. choice
2. No. gooq - 2. No. good __
3. No. medium 3. No. utility
& No. lu No.

C. Estimated yield % D. Actualy ie Id %
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Appendix B

Supplementary Tsbles




Location

Bozeman
Billings
Butte
Missoula
Havre
Lewistown
Ireat Falls
Blendive
Glasgow

Sidney

Averages

Includes commission, yardage,

Ancludes commission, yardage,

Table XIII

98

Sales costs for selling calves through
various auctions in Montana, 1953

Commission & other
yard costs*

$2.90
$2.51
$2.85
$2.10
$3.50#
$3.38
$2.90
$3.10
$3.604
$3.0Q#

$3.09

Cost of feed for one
extra day

8o
$ 51
$ .70
$ 1*5
No Data
$ .65
$ .65
$ .75
$ 50
$ .50

$ .61

insurance, and feed during sale day.

insurance, feed one day before and also sale
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Table XIV Cost of freight on feeder stock shipped from various
points in Montana to St. Paul, Minnesota, 1953

Origin

Missoula
Billings
lavre
Butte

piles City

Destination

St.
St.
St.
St.

St.

Average freight
Montana to St.

Paul
Paul
Paul
Paul

Paul

from
Paul. —

Effective freight/cwt.

$1.13

00
z

$ .90
$1.08

$ .77

$ .96/cwt.

108571
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