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CHAPTER I

INTRODUCTION

Purpose of Investigation, This study was undertaken with a view

to making sn economic &nd statisticsl analysis of & portion of data con-
cerning livestock marketing gathered by the Economics Section of the
Michigan Agricultural Experiment Station in cooperation with the Bureau
of Agricultural Economics of the United States Department of Agriculture
during the summer of 19&1.1/

A specific purpose of this study was to breaik down the sbove men-
tioned stete-wide data to show differences in the lmportance of each type
of outlet by sreas for each species, market clzsses thereof, and differ-
ent sized producers, A concurrent major purpose of the study was to
ascribe economic significence to the statistical findings of the study,

The seven slternative types of initial markets for which this study
attempts to ascertain the relative importance are as follows: (1) termi-
nal pudblic markets, (2) concentration yards or local merkets, (3) packing
plants, (4) dezler or truck buyers, (5) local cooperative livestock mar-
keting associations, (6) suctions or sale barns, and (7) farmer buyers

or others.g/

lehis investigation of "Marketing Livestock in the Corn Belt Region,"
sponsored by the Division of Marketing and Transportation Research of the
Burean of Agriculturel Economics, was conducted in cooperation with the
Agricultural Experiment Stations of fourteen north central states, using
uniform schedules pregared by the sponsoring sgency. A4s a graduate re-
search assistant in the Department of Economics of Michigan State College,
the author was employed in the statistical tabulation of data obtzined by
field representatives and mail questionnzires from over 1700 livestock
producers in Michigan,

E/For definition of terms used in designsting these markets, see Pp.



A Master!s thesis by F. A, Voss entitled, "Marketing Michigan Live-
stock; Survey of Transportation Trends and Market Outlets"}/ presents a
large amount of material concerning livestock transportation and some
material relevant to the importznce of markets which heve developed &s
supplements to terminal markets, The present study does much to clerify
the relative importznce of all markets, as it is bzsed on a larger, more
representative sample, and includes &an snalysis by producing erees, Dif-
ferences in markets utilized for different areas, for each species and
market class thereof, and for different sized producers are ascertained
and presented in this study.

Utility of the Study. The potential utility of this study lies in
the need for oversall information regarding the importance of initizl
livestock markets in various parts of the state., The imnortance of the
livestock industry in Michigen can be judged from the following figures:

There were 68,769,000 cattle and calves, 58,312,000

hogs, and 54,473,000 sheep on farms in the United States,

January 1, 1c40, Of these, 2.5 percent of the cattle and

calves or 1,708,000, 1,5 percent of the hogs &nd pigs or

891,000, and 1,9 percent of the shﬁep and lambs or

1,045,000, were on Michigan farms,t/

Sale of meat enimals contributed $47,583,000 cash
farm income to Michigen farmers in 1240 which was their
second most important source of income,2/

Contemporary war-time conditions tend to accentuzte the importance

of the livestock industry as its products zre bzsic in the "Food for

J/Presented at Michigan State College (Depertment of Economics) in
19k,

B/Agricultural Statistics, 1340, U,S.D,A,

5/Reference Book of the Meat Industry, American lieat Institute,
Chicago, Illinois,
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Freedom" campaign, Priorities affecting livestock transportation, make
it desireble to know about market utilizsastion within specific areas of
the state, The war emergency thus adds to the general need to know more
about the utilization of initiel market outlets by livestock producers.
Source and Scope of Data., There are three sources of the primary
data on which this thesis is based. They are as follows: (1) 234 sched-
ules obteined by a field representative from a similar number of selected
farms, (2) 635 questionnaires obtained as replies to approximately 5,000
letters sent to all Agricultural Adjustment Administration county com-
mitteemen, and (3) 820 questionnaires obtzined as replies to approximate-
ly 10,000 letters sent to Agricultural Adjustment Administrstion coopera-
tors other than committeemen who were selected at random, The respective
methods of selecting the farms for the three sets of data were somewhat
a8 follows, The 23M farners interviewed by the field representstive were
located in representative spot areas in 26 counties, as selected by the
field representative in collaboration with the county egent of the county
being sampled, The 695 questionnaires from AAA committeemen are replies
to letters sent to all such committeemen in the state of Nichigan. The
820 questionnaires from AAA cooperators are replies to letters sent to
every twentieth name on the lists of such cooperators in &ll counties.éj
As the representativeness of these data is discussed in Chapter 1I,
it suffices to state here that, as would be reesonably expected, a vary-

ing emount of upward blas is present,

§/The basis of sempling was devised by the economics section of
Michigan State College., The statistical and geographic analysis is the
personal work of the suthor and was not part of the work for which com-
peneation was received from Michigan State College,



The author has limited the scope of the thesis to a consideration

of those parts of the above mentioned questionnaires having to do with

the utilization of the seven alternstive market outlets by farmers sell-

ing each of the three mzjor species of livestock,

Outline of Procedure., Following is an outline of the general pro-

cedure followed in conducting this study:

1,

L,

5.

The 234 schedules filled out by the field representative were
edited and then tsbulsted on large tsbulation sheets according
to counties, Tables requested by the Bureau of Agricultural
Economics were filled out from these tebulated data,

The data on the 19515 questionnsires received from the combined
AAA committeemen and cooperators' samples were edited end then
transferred to tsbulstion cards, The cards were summarized by
counties on & special tesbulating board, Results of this tsbu-
lation and summarization were used to fill in other tebles re-
quested by the Bureau of Agricultursl Economics.lj

Three major livestock marketing areas following county and farm-
ing type area lines were delimita@ed.gj

Probabilities of the data being random samples of each of these
sreas were ascertained.

Discrepsncies between the census data end those s&ppearing in

the 234 schedules gsthered by the field representative were
found to be so large as to make this samrle unusadble for purposes

of this study. The other two samples from AAA committeemen and

ljBeyond this point, the work was done on the initiative of the eauthor,

§jSee Chepter 11,



cooperstors' sauaples were combined and accepted &s the best
availsble information relevant to the use made of alternative
livestock market cutlets by Llichigan fermers as a whole,

6. County data from the 1515 questionnaires in the combined samples
were sorted according to livestock msrketing areas and a separ-
ate tzbulation made,

7. Statistical tsbles end graphic illustretions were constructed
showing the utilization of the seven alternative types of merket
outlets for each market class of each species of livestock in
the geogrephic areas considered.

8, Findings of the study which were found to have some degree of
statistical velidity were then described and subjected to econ-
omic anslysis and interpretstion in the textuel pregarstion of
this manuscript,

Use of Terms., The subsequent list of terms will be used in light

Q
of the following qualificsations in all subsequent vortions of this thesisf/

1, The designation termingl markets includes market outlets which

the farmers answering the meil questionnaires considered to be
"terminal public markets" to which they consigned livestock di-
rectly through commission firms, In practice this refers mainly
to the terminsl stockyards in Detroit, Chicsgo, and Buffsalo.

2. The term concentration ysrds includes market outlets which the

farmers answering the mail questionnaires considered to be "con-

9-/A.primary objective of defining these terms at this point is to
derive short concise names for the seven alternative types of markets on
which inquiries in the questionneires are based, With a view to brevity
and convenience in discussion, the author uses these shorter terms in the
Same sense as the more extended, self-explaining captions employed in the
questionnaire, See Agpendix A for copy of the farm schedule mailed to
farmers,



30

8.

centration yards or local markets" and normally thought of as
markets in continuous or near continuous daily operation in anti-
cipation of orders direct from local or terminal packers,

The term packing plants includes market outlets considered by the
farmers replying to be "packing plants"™ and presumsbly includes
direct sales to both local and terminal packers,

The term dealers, includes market outlets which the responding
farmers considered to be "dealers or truck buyers," Présumably
this includes individuals or firms buying livestock direct from
farmers with a view to profit from resale at various points not
éredetermined.

The term local cooperatives applies to local cooperstive live-

stock marketing associastions through which farmers shipped their
livestock by rail or truck to the cooperatively owned Michigan
Livestock Exchange or the Detroit terminal merket.

The term guction includes initisl market outlets which the re-
spondente considered to be "suctions or sasle barns," Presumably,
this includes private or possibly cooperative markets operating
on definitely scheduled days at which livestock is sold to the
highest bidder,

The term farmers, as used in this study in reference to a type

of initial market, includes local buyers which the respondents
considered to be "farmers or others." In addition to farmer-
buyers, the term may include locsl butchers, hucksters, reteilers,
and other initial market outlets not covered by the zbove mention-
ed six claessificstions,

The term local gssemblinz merkets denotes those locel merkets



which function in the marketing of slaughter livestock to bring
widely scattered local production together for sorting, greding,
and concentrating into efficient shipping or selling lots, The
term includes concentration yards, dealers, local cooperatives,
end auctions as defined above,

9. The term slsughter market denotes those markets on which buyers

purchase slaughter livestock with the intention of direct slaugh-
tering., These outlets are represented mainly by packing plants
and by local butchers (included under "farmers &and others").

10, The term local clearings point markets denotes those locsl markets

ecting to facilitate the movement of mesrket classes of producer
livestock from fermers wishing to sell to those wishing to buy,
Concentration ysrds, deslers, and suctions perform this function,

11, The phrase terminel cleeringz point markets denotes termingl mar-

kets and locsl cooperatives shipping to terminsls which act to
facilitate the exchange of market classes of producer livestock,
cn an inter-sres and interstate basis,

Functional Anglysis of Initial Livestock Market OQutlets. The analy-

sis of market utilization used by the suthor in discussing the movements
of livestock from farm to initial markets is based on the function per-
formed by the markets under consideration, As function perfornzed by
glven markets varies between slzughter and producer clasces of market
livestock, it is necessery to set up two functional analyses.

For the slaushter clzss of each species, including veel in the case

of cattle, initial markets may perform three functions which are: (1)

10/

to provide a terminal market, (2) to perform an &ssembling function,

lQ/Markets performing this function are included in the term local
assenbling markets as defined above,




P

11/

and (3) to buy enimals for direct slaughter,
The need for the first function arises from the concentration of

large packing plants at points where the surplus slaughter livestock of

a region can be shipred for packing, At these points large numbers of

livestock are concentrated making it possible for the large packing plants

at these markets to operste on a sufficiently large scale to secure econ-

omical operstions of their plants.lg/
Merket outlets performing the second function sre concentration

yards, dealers, local cooperatives and auctions., These local sssembling

markets act as intermediaries between the fermers selling the slaughter

livestock and those wishing to buy, Their overell function is to bring

widely scattered small quantities of slaughter livestock together in such

numbers as can be economically sorted, greded, ard shipped. To the in-

dividuel farmer who has only an insignificant amount of livestock for
sale at one time it is often cheaper &and much more convenient to patron-
ize these local assemtlying markets then to ettempt to ship or deliver
his animsls directly to the terminal market,

The third function, of providing direct contact between producer
end processor, is afforded by such outlets as direct sales by producers
to packing plants, and to lccal butchers (included under "farmers ard

others"),

A different analysis epplies to markets heandling market classes of

ll/Markets rerforming this function ere included in the term local
slsughter msrkxets as defined above.
l"g/There is some feeling thet the importsnce of this function has

overemphasized the edvantszges of concentretion of packing facilities &t
the terminals and that decentralization of the industry would result in

economies of transportation.




producer livestock such &s (1) stockers or feeders and (2) breeding ani-
mals, The ultimste object of all such trade in producer livestock 1is

the trensfer of these animals from farms with surpluses to sell to other
farms where they are wanted for fattening or finishing or for building

up herds, This movement can slso be classified into three smaller move-
ments: (1) farm to farm movements as when fermers buy and sell between
themselves; (2) movements to the local clearing points which ere con-
centration yards and auctions where buyers and sellers of these producer
classes are brought together%z{B) terminal clesring point msrkets where
regional surpluses of the producer classes are cleared through commission
firmg between farmers wishing to sell and those wishing to buy., It should
be added that terminal clearing point merkets ere probably more important

as a secondary market outlet than &s an initial market outlet,

1

'lehe secondary sales at the locsl clearing point are not neces-
sarily to farmers; dezlers and inter-area scalpers may dbring together
and barter the animals among themselves, but eventually the znimals come

into the hands of farmers,
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on thistasis could hardly be avoided=if gny breakdown was to be made=
regardless of making the number of observations too small in northern
areas. This classification left about 85 per cent of the livestock in
area 1, about 14 per cent in area 2, and about 1 per cent in area 3.
The possibility of breaking down the data in area 1 so as to differentiate
between the feedinz area in the Thumb, the corn and feeding area in southern
cornbelt counties, the southwest fruit belt, and the central generalized
farm area was discussed with livestock marketing specialists in the De-
partment of Economics at Michizan State College. The principal considera~
tion deterrinz such a further breakdown was the fact that such subdivision
of the dnta would 1limit the expected accuracy of the percentages sold to
the alternative markets to such an extent as to render the data for the
%ery important southern area as poor in statistical cuality as the data
for the relatively unimportant areas 1 and 2. The fact that sales per
farm are larzer in the southern area further accentuates the statistical
danger of excessive subdivision of data,

The pertinen®t economic and geographic characteristics of these three
areas are summarized in the following paragraphs.

Area 1% Southern Livestock Area. The region, as a whole, may be

characterized as fertile relative to the remainder of the state, well
situated in regard to the meat consuming centers of Michigan and the east-
ern United States, well served by rail and trucking facilities, and pro-
ductive of concentrated feed-stuffs for livestock fatteninz. Cattle and
lambs fattened in the southern tier of counties are often moved in from
western sources by farmers to utilize their abundant corn supplies. In
the Thumb area the bulk of the feeder cattle are of local or north central

Michigan origin.
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Farmers in this large heterozgeneous area markxeted 77 per cent of the
cattle and calves, 89 per cent of the hogs and pizs, and &5 per cent of
the sheep and lambs sold off farms in Michizan, 1939.1/ Its heterogzen-
eity 1s attested by the following list of farminz-type areas as distin-
guished and delimited by the Farm llanagement Department of lichigan State
College.g/ (1) corn and livestock, (2) sma2ll grains and livestock, (3)
southwestern fruit and truck crops, (4) poultry, dairy, and truck crops,
(5) dairy and general farmin:, (&) dairy and cash crops, (7) dairy, hog,
and special crops, and (8) beans, beets, and dairy. (See Figure 1.)

Initial market outlets in this major area include terminal packing
plants at Detroit whicﬁ serve Ohio and Indiana as well as lMichizan, in-
terior packing plants at Grand Rapide, Bay City, and other voints, con-
centration yards such as the one at St. Johns, and numerous auctions,
dealers, local cooveratives, local butchers and farmers,

Within the area lie such heavily populated manufacturing centers as
Detroit, Grand Rapids, Flint, Saginaw, Bay City, and Lansing whose meat
consumotion demands are only partially suvnlied by the area or even by
the state as a whole. Incoming shipments of finished livestock, concen-
trated feed, and feeder livestock offset thils discrepancy. Shipments are
also made from border countiés in area 1 to such out-of-state markets as
Toledo, Buffalo, Cincinnati, Ft. Wayne, and Chicago. However, in the
writer's opinion the out-of-state shipments of livestock and meat products
do not offset the combined weizht of in-state shipments of fat and feeder

cattle, feedstuffs, and meat products. Further characterlistics of this

l
‘/United States Census of Agriculture, 1940,

g/E. B, Hill, "Types of Farming in Michizan," Michigan Agricultural
Experiment Station, Special Bulletin 206 (Rev., 1939).
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area are presented in subsequent chapters and the present characteriza-
tion should be considered only a rather general background of livestock
production and marketing in this area.

Area 2: Northern Livestock Area. As a whole, area 2 is a thinly

populated, relatively infertile cut-over forest rezion largely given over
to provision of recreational facilities to tourists and hunters who enjoy
the scenic values of the landscape as well as the resources of wild life.

The type-of-farming areas which have been delimited within this
region include (See Fig., 1): (9) cattle, sheep, and forage:; (10) central
potato and dairy; (11) northern fruit and dairy; (12) northern potato and
dairy; (13) general, self-sufficing and part-time; (14) cattle, potatoes,
and self-sufficing.

Soils and climate in area 2 are generally unfavorable to the produc-
tion of feed grains, and shipping expenses make it uneconomical to ship in
feeds and then ship the finished animals south to large consuming centers;
hence, the region is at a comparative disadvantaze in the production of
fat stock.

A few stockers are shipped in from western ranges to utilize the sum-
mer grasses., The stocker cattle and sheep are handled primarily by a few
large rancher dealers who find it more economical to sell the acclimated
livestock to southern or small scattered local feeders than to transport
feedstuffs north, Thus western stockers and native cattle provide a
medium of commercial utilization of the summer grasses of this region,
Few hogs are raised except for local slaughter purposes.

With the exception of the summer tourist trade, area 2 does not have
heavy meat consumption demands within its bounds. Traverse City, Manistee,

and a few other towns of similar size are the main year around consuming
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centers.

Area 3¢ Upper Peninsula Livestock Area, About one-half of the area

of the Upper Peninsula has been set off in natural and state forests.

This sparsely populated region has been divided by the Farm Management

' Department into three types of farming areas as follows: (15) cattle,

hay, and spring grains; (16) dairy and potatoes; and (17) potatoes, dairy
and part-time. (See Fiz. 1.) Commercial farms are to be found mainly

in Chippewa county at the eastern end, lMenominee county in the southern-
most extremity, and in scattered localities elsewhere,

Compared to the Lower Peninsula area, area 3 is relatively insizni-
ficant in relation to livestock marketings, as only 4 per cent of the
cattle and calves, 1 per cent of the hogs and pigs, and a negligible pro-
portion of the sheeo and lambs reported sold in Michigan in 1939 were
marketed from farms in this rezion.

The tourist trade, the iron and ce®per mining industry, and lumber-
ing are the basis for meat consumption demands found in this area. Although
there are only a few relatively small sized consuming centers in the area,
it does not produce its recuirement of livestock. This discrepancy is off-
set by inshipment of meat products of pork and beef. Despite this, some
livestock do more out of the area to areas where farmers have access to
feedstuffs. A few finished sheep move out as there is a lack of local
demand for mutton.

Initial market outlets in this area function primarily to assemble
the sparse livestock production for local slaughter and occasionally for

shipments to southern markets. The major livestock markets serving thisg
area are at Green Bay, Wisconsin, and Menominee, Ironwood, and Houghton,

Michigan, The area is ouite distant from the terminal markets at Detroit
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and Chicago and cuamtities large enough to maxe long distant shipping

be economical are rarely produced; as a result little use is made of term-
inal markets. Concentration yards and auctions are seemingly out of place
in the Upper Peninsula as not enough livestock is produced to provide for
an ample business; auctions are nonexistent and it is doubtful if any true
concentration yards are in operation., Dealers are numerous relative to
the volume of business which is probably explained by the fact that some
of them act as hucksters; also they do not have to compete with auctions

and concentration markets and packing plants.

tatistical Reliability of the Data

Tabulation of the data on which this study is based revealed the per-
centages of each speclies of livestock sold to the various alternative market
outlets by 1515 farm operators returning mail oquestionnaires. Because all
conclusions, originating solely with the sample data, as to the relative
importance of the alternative market outlets are based on these percen-
tages, the ocuestion immediately arises as to whether the samnles indicate
the actual percentages that existed in the ponulations they purport to
represent, It is the ourvose of this section to attemot an answer to
this question so that conclusions based on the sample percentages may be
properly cualified.

In order to determine how representative the samnle percentoges are,
an attempt was made to ascertain how nearly the sample is revresentative
of the important determinants of these percenteages. The 1940 United States
Census of Agriculture furnishes data as to the distribution by counties

of each species of livestock, as well as the averaze number sold per farm



17

reporting sales during 1939, These two factors are revealed, in later

portions of this study, to be major determinants of percentages of each
species sold through the various alternative markets,

Succeeding portions of this chapter indicate the degree of similarity
between the 1515 sample farms, with resvect to geographic distribution
and number sold per farm in 1939, and all the farms from which the sample

was taken. On the basis of the later demonstrated relationships between

these two factors and the percentages sold through the alternative markets,

knowledge as to the similarity between sampled farms and the universe of

farms from which the sample is drawn permits proper qualifications of con-

clusions based on the sample percentages.

Geographic Representativeness, The percentage distribution of live-

stock sold from the 1515 sampled farms in 1940 is compared, by areas, with
the percentage distribution of livestock sold from all Michigan farms in
1939 in Tablel .
TABLE 1.
PERCENTAGE DISTRIBUTION OF LIVESTOCK SALES AS REPORTED BY

THE CENSUS AND BY 1515 COMBINED SALUPLE FARMS,
BY LIVESTOCK AREAS, MICHIGAN

Cattle Hogs Sheep
Source and Area and and and
Calves Pigs Lambs
1515 sample farms, 1940 Per Cent Per Cent Per Cent
Area 1l ......... ceeeeens . o7 80 8b
ATrea 2 ...eceeccennacnan 23 17 13
Area 3 ...t PN 10 3 1
Michigan ..., . 100 130 100
All farms, U.S. Ceneus, 1339
Area 1l ........ ceecetane 17 29 235
Area 2 .......... e 19 10 14
Area 3 [.....c00cen. oo 2 1 1
Michigan .....cc0cceann 100 100 100

1940 United States Census of Agriculture and 1515 mail
cuestionnaires.

Source:
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It appears from the above table that the proportion of cattle and hogs
to all livestock reported sold in 1940 from sampled farms in area 1 was
smaller than that indicated by the Census for all farms revorting live-
stock sales in 1939. In view of the great differences which exist in
the relative importance of thé market outlets between areas, this area

biasz/ mist be kept in mind when dealing with percentages derived from

the sample and supposedly avplying to all farms in the state. Thus, if

sample farms in area 1 report a considerably larger oronortion of their
cattle s0ld to terminal markets than in other areas, the sample for the
state would show too small a percentage sold to this outlet because area 1
would be, in a sense, underweighted in the state figures. Quslifications
such as the above proved to be necessary at numerous voints in subsecuent
chapters.

Size and Representativeness of Samnle, as to Volume of Farm Marketings.,

Two gualitlies of a near perfect sample of Michigan farmers selling live-

stock for purposes of this study would be: (1) that the average number

80ld per farm be identical in the sample and in the entire group of farms
from which the sample is drawn; (2) that the number of farms in the samnle
be larze enough to insure a high probability of the percentages derived
from the sample having a standard error small enough to be usable. The
degree to which the present samnle approaches these ideals, a factor great-
ly affectinz the validity of the economic conclusions, is examined in this
section.

On the basis of relationships found to exist between size of farm
livestock operations, as indicated by number of each species sold per farm

per year, and the vercentages sold through alternative market outlets, it

I/Assuming no major shifts in the marketing pattern from 1939 to 1940,
this area bias exists in the sample data.
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was decided that samples whose average number of livestock sold per farm
per year devliated from the census average by three or more head in the
case of cattle and calves'or six head in the case of hozgs and pigs, or
ten head in the case of sheep and lambs would not be likely to give
accurate percentages of each svecies sold throuzh a2lternative market
outlets.

Table 2 shows how the average number of each species sold per farm
per year varies between the reports of (1) the census, (2) the two inde-
pendent samvles, and (3) the combination of the two independent samples.
One samvle consists of the 694 usable questionnaires returned in answer
to letters sent to all Agricultural Adjustment Administration committeemen/
and the other sample consists of the 820 usable questionnaires returned
in answer to letters sent to every twentieth AAA cooperator. One samnle
gathered by a field representative ig omitted from this table and the study,
as the deviations of its averages from the Census averages were far too
great, in view of the statement in the precedins varagraph.

Statistically, one of the most imnortant characteristics of the
table is the fact that all but two of the deviations of the samnle aver-
ages fall above the cersus average, whereas in random samrling an equal
number would normally be expected to fall on each side. This bias is due
to: (1) the fact that in one case only AAA committeemen were samnled and
in the other case only AAA cooperators were samoled; (2) the selectivity
of responses to mail questionnaires; (3) error conditioned by size of sample
in relation to variance; and (4) possible errors in the calculation and
recording of Census and sample data. From the standvoint of the economic
analyst, these deviations in the average are significant to the extent

that they increase the expected error in the sample percentages of each
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TABLE 2,

AVERAGE NUMBER OF LIVESTOCK SOLD PER FARYM REPORTING SALES
IN 1940 CENSUS AND IN SAMPLE

AAA AAA
Species and Area Census Committeemen Cooperator Combined
1939 Sample Sample Sample
1940 19k0 1940
Number Number Numbez Number
Cattle and calves
Area 1 ...... 6.78 12.48 9.76 11,18
Area 2 ...... 5. 44 8. 28 7.66 7.98
Area 3 ...... 4,21 7.30 11.35 9.3%2
Michigen .... 6. 34 10. 81 9.21 10.00
Hogs and Pigs
Area 1 ...... 17.46 24.9€ 20, 67 22.87
Area 2 ...... 8.90 12,65 10.34 11.79
Area 3 .....0 9.11 13.59 7.12 7.71
Michigan .... | 15.81 20.8 16.93 17.11
Sheep and lambs
Area 1 ......| 36.82 60. 30 47.18 55.CT
Area 2 ...... | 32.64 76,29 22.50 21,04
Area 3 ...... 17.47 1 1/ 1/
Michigan .... | 35.95 58.25 Lz, 0L 58.65

Source: United States Census of Agriculture, 1979, and 1515 mail
questionnaires,

l/ Sample too small for calculations to be siznificant.

species sold through the alternative market outlets. It will be observed
that the blas is greatest in the case of the committeemen samole--great
‘enough to raise a question as to the édvisability of combiring the two
samples rather than rejecting the committeemen samnle and usinz only tke
cooperator sample., The 't! test was applied to the differences between
the averages of the two samrles. (See Table 3 .) Significant differ-
ences were found to exist only in the cases of hogs and nigs, area 3,
and sheep and lambs, all areas. Reference to Table 4 will indicate

that the size of sampnle for the areas for which significant differences

vere found to exist is also too small to insure accurzte percentages:
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hence, the significant differences were ignored and the ssmnles combined

as the best availsble data.

TABLE 3,

DIFFERENCES BETUVEEN SAIPLE MEANS AND BETWEEN COLMRINED
SAMPLE MEANS AND TFE CENSUS MEANS

’ Difference between Difference between
Species and Area mean of committeemen | combined sarmle means
and member sammle and census means
Yumber Mumber

Cattle and calves

Area l .......... 2.72 1/ W.ko

Area 2 coiieeiincnn .62 1/ 2.54

Area 3 .. ..0ciiiinnn u.c5 5.01

Michigan ........... . 1.60 1/ 3.66
Hogs and pigs

Area 1 .....c...n.. . 4,29 1/ 5.1

Area 2 ... .iieiiinns 2.31 2. 89

Area 3 .....ien.... .. 1/ 11.b7 1.l

Michigan .eecceenen 3.9 1.30
Sheep and lambs

Area 1 ...... ceenes . 1/ 13,12 13.25

Area 2 ............ . 1/ 13.79 1.61

Area 3 .........i..nn 2 2/

Michigan seuvevennnn 1/ 15.20 16,69

Source! United States Census of Agriculture and 1515 mail cuestionnaires.

l/Significantly different, that is, differences such as these, in relation
to size of the sample and variance as to number of each species sold per
farm per year, would normally be expected to occur btetween two random
samples or one random sarple and a census average from the same universe
less than 10 times out of 1000 sample tries.

g/The sample is too small for calculation to be significant.

Application of the 't! test to differences betveen the average of
the combined sample and the census indicated the difference to be larger
in areas 1, 2, and for the state in the case of cattle and for area 1 in

the case of hogs than would normally occur in the 10 poorest random samoles

out of 1000,
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Figures 2,% , and4 , present a comparison of the distribution of
farms in the sample according to average number of each species sold per
year,with an unscaled approximation of the probable distribution of all
farms in the state. In these figures are two dotted vertical lines rep-
resenting average number of each species sold per farm per year in the
combined sample and in the census. It is largely on the basis of the re-
lationship between these two lines and the skewness of the distribution
that the free-hand lines were drawn. Obviously, if the census average is
considerably smaller than the sample average, as in the case of cattle,
the census or population would have more farms, relative to the semple,
with smaller average sales per year. From these charts it is evident
that the greatest bias exists in the sheep and lamb and the cattle and
calf data.

Before summarizing the oualifications necessary in utilizing the data
on which this study is based some attention should be given to the signifi-
cance of percentage differences and the size of random sample needed to
meke a samole percentage significent. The following cuestion illustrates
the meaning of significance as used in this instance: are differences
ih the percentage utilization of a given market outlet in two different
areas the result of actual differences in the two areas or are they just
the fluctuations normally expected from sampling? By calculating the
standard error, it can be determined whether or not a difference found is
due to random sampling from one universe. Thus, the answer to the atove
cuestion would be relatively simple if the samnle had been gathered by

random methods.

The quandary of this study arises when it is realized that the samvles

studied are biased and not selected 2t random and that sample averages of
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number of each specie so0ld per year--a factor greatly affecting the
utilization of the markets sudied--deviate so much from the census aver-
ages that it is highly improbable in most cases that the sammles under
consideration can be comnzred with a random sample, If it cannot be as-
sumed that the samples studied are random the formula for standard error
is not applicable as it is based on that assumntion; thus, it cannot be
determined statistically whether the samnle difference in percentages are
true differences or are probably due to normal fluctuations in random
smoles, This being the case the standard error formula does not indicate
the probable error of the sample percentage in relation to the correspond-
ing true percentage in the purported population; it indicates, instead,
the probable error of the sample percentaze in relation to the correspond-

ing percentase in the biased population from which the sample was drawn,

Thusg, it is futile to calculate the standard errors of percentages de-
rived from this sample as the results would only be a measure of error
from an erroneous parent population. In lieu of this calculation the
author presents Table 4 which is derived from a modification of the
standard error formula.

This table shows the size of sample needed to secure given degrees
of accuracy in a series of samole percentages, thus, indicating roughly
the adecuacy of present sample sizes. The table indicates whether or not
a sample is large enough to give stated degrees of accuracy to a given
series of percentages in relation to the same percentage in whatever
parent population it does represent; it does not indicate whether or not
a sample represents its purported parent population or whether or not
there is a significant difference between two percentages. Use of this

table in connection with this study will prevent attemots to ascribe im-



TABLE IV

SIZE OF SALPLE INEZEDED TO SECURE GIVEN DEGREES CF ACCURACY
IN SAMPLE PERCENTAGES ij

' Precision Needed in 950
Percentage Concerned Out of 1000 Samples
Within 2 Per Cent | Within 10 Per Cent
) (Per Cent) Number of Farms or |Number of Farms or
Units Renuired in| Units Reouired in
Sample Samnle
5 236
10 uhg
15 636 ol
20 798
' 25 936 36
30 1043
75 1136 LYy
Lo 1198
45 1236 ug
' 50 1243
55 1236 Lg
60 1198
65 1136 lig
70 1048
75 936 36
&0 7928
! g5 )336 2l
90 8
95 236
1 l/Number of farm or units recuired in sample is calculated from the fol-

lowinzg formula:
n = P1914 Ppap

5
(Pl - D)
%

For example, it is desired to know how large a random samnle must bve
taken to insure 95 random samnles havings a stated degree of rrecision,
say within 2 per cent, out of every 100 random samnles for a given
comnonent part making up 15 per cent of the parent mopulation,

percentaze concerned plus permissitle error in per cent (15 + 2=17).

Pl =
’ Express in decimals .17
ap =1~ 0=.83
p, = percentage concerned minus permissible error in per cent (15 - 2 = 13),

Express in decimals L,13

QQ=1‘P2=-87

t = the abscissa of the ordinate of normal curve a2t the 5 per cent

, point = 2 ]
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portance to percentages derived from samples too small to be indicative
of thelr purported parent population, whether or not the s2ammle is biased;
use of the table will not, however, prevent attempts to ascribe importance

to percentages derived from samnles of adecuate size but too bissed to be

usable.

i/(Gontinued from page 27) Then substituting in the formula
n= ,17 ° .83 4 ,13 ° &7
oli- 017 c
2

n= .2’:)42 = 636
(.0W)

636 then becomes the size of samnle needed when samnling a universe
concerninz a2 commonent part ecuallinz 15 per cent and when the desired
orecision is 2 per cent in either direction in 95 out of 100 samnles.

The size of sammles needed for a series of percentasges at 2 and 10 per-
centages of error are given in the table,

Derivation of

(1) n = P291 ~ P2%

>
P1 - P2
(25

from

(2) t = Py = P2

qul p202
0 i Do

(3) ¢ [P1%_, P2% )=yp; - p,

nl n2
2
(y) P19y + P22 Py + Po
n t

(5) n = P1a1 * P2a2
P1 = P2
t

2
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Results of the precedinz statistical anélyses and evaluation of the
sample data are summarized in Table®, which in itself constitutes a sum-
mary of the strtistical evaluation of each samnle. Confidence to be placed
in the sample dota varies considerably between samples. Hence, generali-
zation of value in regard to confidence cannot be made except as follows:
variation as to the quality of the data is so great from area to area and
between species that an understending of these differences is almost a

prereguisite to sound use of the percentage data derived from these samples.
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CHAPTER III

MOVEMENTS OF CATTLE AND CALVES TO INITIAL MARZETS

Relative Imrortance of Merket Classes of Cattle and Calves
by Livestock Marketing Aress

As a preliminary to discussion of the importance of alternative
initial merket outlets for ezch market class of cattle and cslves,
indications of the relative importance of each market cless are present-
ed at this point,

For purposes of this study, &ll cattle reported sold off farms have
been divided into four merket classes: slaughter cattle, veal celves,
cstocker and feeder cattle, and dairy and breeding cattle,

Slaushter Cattle, TLata presented in Table 6 and Figure § indicate

that for the state as a whole 35 per cent of all cattle sold zre slaugh-
ter cattle, Little varistion is evident between areas in this resvect.
Sampled farms in erea 1 and area 3 report slightly lerger percentages of
all cattle sold as slaughter cettle than is the case in area 2 or in

the state-wide sample data,

Vegl Celves, As in the case of slaughter csttle, approximately 35
per cent of the cattle and calves reported sold by the 1515 samcled farms
were veal celves., While the prorortion was slmost identical (36 per
cent) for areass 1 and 3, veal calves sccounted for barely 30 per cent
of sales of sll classes of cattle from sample farms in area 2, Inasmuch
as area 2 contains proportionslly fewer dairy cattle than areas 1 and 3,
this situation is to be expected. Another factor accounting fer this

situstion is to be found in the large amount of pasture land in area 2,
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which makes it feasible to bring grass-fed cslves to feeder size and
then sell them as such to farmers having access to feed supplies,

Stocker and Feeder Csttle. The state-wide sample of 1515 farms
indicetes that about 17 per cent of all cattle sold in the stste were
feeder cattle, As would be expected from the above discussion of veal
celves, farmers in area 2 sold more of their cattle as feeder cattle
than in other arezs of the state,

Dairy end Breeding Cattle. Data from the 1515 sampled farms indi-
cate that about 13 per cent of the cattle sold in the state are dairy or
breeding cattle, The northern zreas 2 and 3 showed a larger proportion
sold as producer cattle proportionally than indicated for area 1 or for
the state as a whole, Although these slight differences mey be wholly
the result of chance in sampling, the &sbove inference is supported by
the fact that more feeders are purchased for fsttening and then resold
as slaughter stock in area 1 than elsewhere, This in itself would tend

to reduce the proportion of dairy end breeding cattle sales in that erea,

©

Inter-Area Differences in Movements of Cattle and Czlves

roucsh In arxe ets, by ligrke] s
It is the purpose of this chapter to present, by livestock market-

ing areas, the percentsce of each market class sold through each initial
market outlet. In the case of slaughter cattle the breakdown has been
carried one step farther, producers being classified according to the
number of such cattle sold by each during the yesar,

Sleughter Cattle, The samrled ferms were clessified as to whether
the farms were casual, medium-sized commercial, or cerlot-commerciel

producers.l/ Data for the three classes of producers were tabulated

l/In reference to cattle producers:
1, A casual producer is defined as a producer who either did not market any
cattle, or sold less than 4 head of slaughter cattle during the year.
2, A medium-sized commercial producer is defined as one who sold from 5 to
19 head of slaughter casttle during the year,
3. A carlot-commerciegl producer is defined as one who sold over 19 hesd of
slaughter cattle during the year, ‘
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separately for each area. Results of this tebulation are presented in
Table 8 snd Figuresg,?, 8, and9 .

Examination of the data presented in these table and charts indi-
cates that: (1) the percentage of slesughter cettle sold to terminal
markets tends to increase with the size of producer; (2) the percentages
of slaughter cettle sold to concentration yards and deslers decrease with
the size of producers, in all ceses where some degree of confidence czn
be placed in the dsta; and (3) there seems to be no consistent correla-
tion which holds throughout the aress between size of producer and per-
centage of slaughter cettle sold to packing plants, local cooperatives,
euactions, and farmers,

Inter-area differences in market outlets utilized by all producers
of slaughter cattle among the 1515 sampled farms ere indiczted in Teble
7 end in the portions of Figures1l0,1l,12, and18, dealing with

slaughter cattle,
TABLE 7,

PERCENTACES OF SLAUGHTER CATTLE SOLD THROUGH ALTERNATIVE
MARKET OUTLETS FROM 1515 FARMS, BY AREAS, MICHIGAN, 1940

Areas
. Area 1 Area 2 Area 3
Market Michigan | southern | Northern Upper
Outlets Peninsula
Per Cent | Per Cent | Per Cent | Per Cent
Terminal merkets .....eoo.. 26,36 32.92 11,74 13,55
Concentration yards ,..... 8.58 9.17 6.17 9.65
Packing plants ........... | 12.80 12,51 9.62 21.15
Dealers ...veveeeinecncnne 3.70 3.05 4,35 6.57
Auctions ... ..evieeiennnn 14,68 14,22 23,28 2l
Farmers and others ....... 6.16 6.32 6.78 3.90
Totals ,..iviienencncnnnns 100,00 1C0,00 100,00 100,00
Number of cattle equal
to 100 per cent ,...... | 4625 3150 588 Le7

Source: 1515 mail questionnaires,
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