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INTRODUCTION

Sheep and cattle feeding on irrigated farms in North-
gern Colorado has become an economic necessity due to the
vsystem of farming which has developed in the area, Well-
ébalanced systems have been built around staple enterprisesi
gadapted to the area. Crops and livestock have been select-
ged which fitted well together and contributed to each other
iUnder this program the operator is given an opportunity to
use his labor and his equipments effectively. The most
important livestock enterprise i1s the feeding of sheep and
cattle which provides the best means for the utilization of]
the non-masrketable feeds. Since these feeding operations

require considerable financial resources, two or more per-

sons very frequently enter into a partnershio for the

undertaking. These persons sare usually the tenant and the

‘landlord.

| What problems are to be solved in an economic study
;of these feeding partnerships? Some of the partnership
grecords showed that the financial returns received by the
ftenant and landlord were not in proportion to the risks
Ethey had assumed., What are the reasons for these vari-

‘ations in risks between the partners? Is this obvious

difference in risks due to the kind of feeder contract




used? What form of contract will give to each partner a
share of the returns in direct proportion to his assumed
risks? What are the assumed risks? It is slways a ques-
tion as to whether or not there will be sufficient returns
from the feeding enterprise to pay for the wages of labor,

for the interest on the capital employed, and for the

' wages of management. These are the financial risks in-
?volved. This thesis attempts to provide a scientific
[ basis for answering some of these questions,

The solution of these croblems involves two vital
questions: (1) How efficiently is the feeder stock pre-
pared for the market with regard to the technological de-
tails which govern the physical relations of gquantity of
labor used and materials consumed? (2) What is the rel-
ative importance of the several factois affecting live-
stock feeding and what is their combined effect upon the
resulting financial returns?

Question one can be answered independently of prevaild

ing economic conditions for there are certain standards of

‘care, feeding, and flock management which are practiced
regardless of current economic conditions, This phase of
'the problem does not enter into the study.

The answer to question two will be influenced some-

what by rising and falling prices. Changes in economic

'conditions frequently bring wide fluctuations in the

Evalues of the cost factors and in the value of the product.

Cheap feed costs materially affect the financial returns




;as well as do favorable purchase and sale prices for the
livestock. The wide variations in lamb prices often make
the feeder hesitant about feeding lambs and may cause him
'to shift to cattle feeding. If prospective prices for
§both cattle and sheep seem good, the feeder may feed both
gso as to use up more of the non-salable feed by-products
ion the farm. Thus, there are always economic adjustments
jtaking place in the farming system and in the feeding
‘practices. These are all primarily economic factors.,
Some of them will be analyzed in order to have a better
foundation upon which to judge the merits of the different

feeder contracts and to determine which of them is the

fairest to its contracting parties.




DATA USED

Source

The data for this investigation were obtained from
farmers in Northern Colorado during the years 1922, 1923,
1924, 1925, and 1926. The farms studied are located
chiefly in Weld County. The records were taken from the
farmers by the detailed cost route method. By this method
the farms were visited at regular intervals each year and
the farmers were assisted in keeping complete and accurate
records of all their farming operations. The data gath-
ered show the man labor, the horse work, the seed, the
fertilizer and the other materisls in growing crbps and
the feed, the man labor, the horse work and the miscella-
neous cash costs in producing livestock and livestock
products. The data also show the yield of each crop, the
quantity sold, and the disposition of the balance and the
sales of the livestock and livestock products.

The major crops of this aresa are alfalfa hay, pota-
toes, sugar beets and grain which includes, wheat, barley,
and oats, The most important livestock enterprise is the
fattening of sheep and cattle for the market. In this
system the non-marketable products of the crops grown

such as the straw, the beet tops, and the pasturage are

i well utilized.




The sheep and cattle feeding enterprises on these
farms were selected for particular analysis, For this
study there were available 14 partnership feeder cattle

ére¢ords, 21 partnership feeder sheep records, and 33
éindependent feeder sheep records. These records are rep-

‘resentative of 7 different farms for the feeder cattle,
?lO different farms for the partnership feeder sheep, and
111 different farms for the independent sheep feeders, or

| those who do not feed in partnership.




Existing Conditions

%Extent of Sheep and Cattle Feeding in Colorado. The feed-

jing of sheep and cattle on these irrigated farms in Weld
§County has grown into an extensive business. The whole
irrigated area of Northern Colorado has bedome the leading
'area in the United States in the feeding of lambs. Colo-
?rado is one of the important cattle feeding markets of the
ycountry and is the leading lamb feeding state of the nation.
Table I shows the number of sheep and lambs on feed in
Colorado ass compared with the number in the Southern and
Western States and with the United States as a whole for
the years 1923 to 1929 inclusive, On a seven year average
Colorado fed 32 per cent of the lambs in the United States
and 66 per cent of the lambs in the 13 Western and Southern
States.,

The feeding of cattle has continually expanded in Weld

County as well as in other sections in Colorado. According

| to the census of 1880 there were 28,000 cattle in Weld
‘County. These were classified mostly as beef cattle., By
1920 this number had increased to about 107,000, These
gnumbers can be classified roughly as one-third dairy cattle
?and two-thirds beef cattle. In the 1925 census the number
%of cattle decreased to 99,058 of which about two-fifths
‘were dairy cattle snd three-fifths were beef cattle, a

%slight reduction from the previous period.




| the total number fed in the state in 1926 was 120,000,
iThis number increased to 150,000 in 1927, decreased to

‘itable way for the disposal of their surplus grain and |
alfalfa, Three years later 30,000 lambs were marketed from

i

The trend of ocattle feediﬁg in Northern Colorado and
in the state as a whole can be seen from the following
figures taken from the Colorado Year Book, 1928-1929, 1In
Northern Colorado the feeder cattle numbered 100,000 in
1926, This number advanced to 130,000 in 1927, receded to
120,000 in 1928, and remained the same for 1929, While

140,000 in 1928, and declined further to 136,000 in 1929,
These figures give ample evidence that Northern Coloradeo
is the leading cattle feeding area in the state.

A s8imilar but larger development has taken place in
the sheep feeding industry. The first lambs, about 1,800
in number, were fed in Colorado in 1889, This first feed-
ing experiment carried on in Larimer County proved to be
successful and yielded a good profit, The fattened lambs
brought $4.50 per cwt. in Chicago., The sunny winter
climate was considered a favorable factor in the experiment.

This first feeding venture opened up to the farmers a prof-
i

Larimer County, and six years later about 125,000 were

|
'

marketed from the state, while in 1901 there were 400,000

marketed from Northern Colorsdo. 1This section soon became

‘IMaynard, E. J., "The Lamb Feeding Industry in Northern
Colorado," published in the Fort Collins Express Couriser,

. March 23, 1930.




Table I. Sheep and }ambs on feed for the years 1923 to 1929

inclusive as of January first of each year. ;/

: 3 s : s 3
s 1923 3 1924 5 1925 s 1926 3 1927 s 1928 s 1929

3 3 s 3 3 3 3

3 s : s s : )
Montana s 583 823 105 100 s 130 s 100 : 90
Wyoming t 60 3: 0883 87T s 113 ¢ 55 90 s 93
South Dakota $ 65: 111+ 89 s 88 s 175 : 115 3 109
Colorado s 1500 s 1400 s 1600 s 1475 :+ 1770 : 1580 s 1480
New Mexico s ] t : 5 20¢ 203 10
Texas 3 $ ) 3 t 253 T3 s 80

Total for the ] H H H H H H
six states t 1683 ¢ 1681 s 1881 ¢ 1781 s 1075 : 1978 s 1862

s s 3 3 3 : s
Washington 1 s 13 s+ 36 s 343 368 2531 30
Oregon s 30s 253 5 3 553 653 30 25
Idaho s 205 s 190 ¢ 80 s 160 s+ 109 s+ 106 : 100
Utah s 132 3 176 ¢+ 100 3 160 s 165 ¢ 105 ¢+ 102
Nevada s 423 20: 10: 30 30s 18s 30
California t 150 ¢ 75 s 30: 120 s 150 : 110 3 90
Arizona g ] $ ] ] 30 20 3 10

Total for the 3 ] H H H : H
seven states t 559 ¢+ 499 s 306 s 559 s 585 5 414 5 387

3 $ 3 s s 0y s

Total for the ) s H ] H H 3
thirteen states s 2242 3 2180 s 2187 s 2340 s 1660 3 2392 s 2249

3 : s s $ s :

Total for the H H H 3 3 H ]
United States s 4266 3 4229 3 4035 3 4601 3 4259 : 4463 3 4715

: s : 3 3 3 s s

Per cent of total 3 3 s : 3 3 $
Colorado is of " s 67 s T7s 743 633 465 663 66

of thirteen states 3 3 3 : s $

Per cent of total ) ) H $ H ] s
Colorado is of * s 3531 33s+ 40 32 18s 35 31

s s : 3 $ s s

of United States

1/ 1In thousands, that is, add 000
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gthe leader in the lamb feeding industry and has continued g
to maintain this position.

To show still further the expansion of this feeder
?sheep business, figures were obtained from the Colorado
|Yesr Book, 1928-1929. The Northern Colorado area will be
given first. In 1922 this area was feeding 760,000 lambs,
or 73 per cent of the total number in the state; by 1928
,this per cent increased to 80, Thus, it is seen that
Northern Colorado is the most imvortant sheep feeding cen-
ter in the state.,

The total number of sheep and lambs on feed in all
sections of the state are now presented. About 95 per cent
of the total number fed are lambs and 5 per cent sheep. In
1914 the number fed was 1,300,000 as compsrea with 125,000
in 1898. In the years 1919 and 1920 the numbers fell
slightly below a million but advanced again until in 1923
the number was 1,500,000, It can be seen in Table I that
this number advanced to 1,600,000 in 1925, declined to

770,000 in 1927, then advenced to 1,580,000 in 1928, and

decreased to 1,480,000 in 1929. These figures inddcated
t!1:ha1: approximately one and a2 half million of lambs and
%heep have been fed on the average during the l=st seven
veers., Hence, from the small beginning of feeding sheep
in 1889, the industry has grown until Colorado has come to

occupy the dominant position in this industry in the nation|

The customsry practice in Northern Colorado is to

i

%ring the feeder stock on the farms in the fall and put
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‘them on an intensive feed for a period of from three to
five months., The surplus feed crops and sugar-beet by-
‘products are consumed. This enterprise makes an important
§source of income under favorable price conditions. It al-
?so supplies work for the dull winter months.
i The average number of sheep fed per farm studied for
Ethe five-year period, 1922 to 1926, inclusive, was 1,464.
?The average number on feed in Northern Colorado for these
years was 1,403,000, This means that in this section
there were about 960 farms on which sheep were fed. A
' fairly good portion of the lamb feeding enterprise will be
found in the irrigated districts of Weld County.

The feeder sheep industry has not been a stsble one.
There have been years in which the price situation has been
very unfavorable to the feeders. COver-production and de-
pressed prieces have occurred with more or less regularity
in the last thirty years. How lamb prices suddenly alter-

nate up and down is well illustrated by the following

situation, In the year of 1920, lambs costing eleven to 3

‘twelve cents ver pound sold at about eight cents per pound !
‘the following spring. The result was disastrous to the

‘feeders. The next year those who had the courage and were

lable to finance their feeding operations fully recovered

their losseé of the previous period. This is an example g

iof what is likely to happen in this industry and shows a
need for stabilization of feeder lamb prices. In view of

this fact, lamb feeders in Colorado and Nebraska have
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gorganized for the purpose of stabilizing the industry
through improvements in marketing methods and through ad-
vertising the product.

|Necessity for Partnership Feeding. The feeding industry
|

Erequires a considerable amount of capital. The heaviest
fexpenSe items on the feeder farms are the purchase of the
 feeder cattle and sheep and feed for the ssme. The larg-
est single item of the other remaining expenses is labor.
{ ixamples of the size of capital needed may be quoted from
the feeder farms used in this study. For the feeder year
1925-1926 one feeder spent $21,958 for the purchase of
1,857 lambs and $4,662 for purchased feed for them. He

' also spent $3,543 for the purchase of 101 feeder cows and
$2,020 for purchased feed for them. These items make a
total cash outlay of $32,183. Another feeder in the same
year feeding 1,511 lambs svent $20,192 for their purchase
and bought feeds. This number of head is rather close to

the average number fed in the ares studied, An example of

the necessary cavital for a smaller feeding unit is taken

- from a 1927-1928 record. The purchase and feed cost for
;65 feeder cattle was $6,143 while the value of these two
items for the 994 lambs fed was $8,396, or = grand total of
E$14,558 for his feeding operstion

; Prom these actual illustrations it is evident that a
fcapital of not much less than $8,000 is needed for a rather
!small-sized feeding operation, while not much less than x

$15,000 is necesssry for the average-sized feeding unit in




13

:the aréa. Very few of the tenants have accumulated
sufficient savings to enable them to feed lambs on their
own financial resources. Some of the tenants are young
farmers just starting in the farming business and it will
be safe to assume that in most instances they are short in

capital. Since it requires not much less than $6,500 for

' the purchase cost alone of 1,000 lambs, very few of the
jtenants have this amount of capital available. For these
 reasons the tenant needs the financial assistance of the
glandlord. On the other hand, the landlord's limiting
éfactors are generally labor, horse work, and farm machinery

which the tenant is able to supply. Out of this situation

i

i

has evolved partnership feeding. Under this system the
risks of the feeding business are divided between the |ten-
ant and owner in varying proportions. It offers to the
young tenant with relastively little capital an opportunity
to increase his income, thus enabling him to enlarge his

savings for the purchase of a farm or for more equipments

jwith whieh to operate a larger unit.
|

This trend toward partnership feeding has gone hand
in hand with the growth of tenancy in Weld County. The
~census of 1900 indicates that the percentage of all farms
EOperated by tenants was 43.6; by 1910 it dropped to 34.9,

1
i
|

%erease of 14.9 per cent over the previous census period.

raised to 35.4 in 1920, and to 50.3 in 1925, or an in-

'In 1928 the farms in this county numbered 4,600 of which

1,729 were owner farms, 2,419 renters, and 452 owners and
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renters. The renter farms constituted 52.6 per cent of !
all farms which is a slight increase over 1926. This high5

;percentage in tenancy is not alarming as it is generally
fconceded to be a convenient way of approach to full owner-

!ship. It is in fact a part of the agricultural ladder.
!

The increase in tenancy in Weld County can be account-

ed for partly by the gradual but constant appreciation in
'land values which tends to lengthen somewhat the time
necessary for the young farmer to accumulate savings for
the purchase of a farm. PFrom the census of 1910, the value
for all farm lands and buildings per acre was $39.77. This
value advanced to $54.63 in 1920 and to $63.89 in 1925.
Thus, the growth in tenancy has likewise been accompanied
by an increase in land values.

Source of Credit, From the foregoing discussion it is

evident that considerable capital is needed for the feeding
enterprise., Most of the feeders finance a part or the

whole of their feeding operation each season by borrowing

the money. Short-time credit is used and is ususally ob- 1
tained through the agency of a bank or a livestock com- |
mission house. Credit is given only by producing suf- .
ificient and satisfactory written evidence on the part of
!the borrower to the lender of the net amount of his assets
gand their proportion to his totaIl> worth. Not only must
;the financiasl soundness of the debtor be determined, but

'also the state of his particular business. In other words,

the credit institutions only look at the enterprise from
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'the standpoint of their security, and, therefore, force ?
the enterpriser to use his judgment and knowledge in de-
eiding whether he wishes to risk his substantial credit in
the feeding enterprise.

¥inds of Partnerships. Partnership feeding in the area

studied has developed into two important types, the
specified-fixed ratio and the flexible-ratio.

In the specified-fixed ratio type .the division of the
expenses and receipts is made according to a certain stated
proportion, as the half-and-hslf share method, the one-
| third and two-thirds method, and the one-fourth and three-
fourths method. Of these three methods the half-and-half
share, or as it is more often called, the fifty-fifty, is
the one most commonly used.

In the flexible-ratio type the residue of the enter-
prise is expected to be shared in equal proportions. Each
partner is to have the assurance of receiving returns in

direct proportion to his assumed risks and his invested

capital. The arrangement of the division of the expense

‘items between the partners, however, is such that the L
partners do not always receive equal shares of the fi-
;nancial returns, The most frequently used contract under
gthis system is known as labor agadnst capitsal.

| There are exceptions and modifications to these con-

i

étracts included under each type but they are of minor

|
‘importance. The fifty-fifty and the labor against capital

contracts will be given special analysis in this study.
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Fifty-fifty contrsct., The half-and-hslf share methodi

is less frequently followed than the labor against capital:
~contract because of the inadequacy of the tenant's capital,
SYet some tenants have accumulated enough capital to engage
gin the feeding enterprise on a fifty-fifty basis with their
§1andlorda. Under this system the tenant furnishes one-half
%of the farm raised feeds, and pays one-half of the purchase
;cost of the feeders and one-half of all the other cash
items such as interest, purchased feeds, contract labor,
and other small miscellaneous items entering into the feed-
ing operation. The landlord furnishes and pays the other
half of the above listed items and in addition furnishes
the corrals and water system while the tenant furnishes
the farm machinery and the work stock. The work stock used
! for the enterprise is usually fed out of the feeds held in
common for the feeders.

An itemized account is kept, usually by the landlord.

Into this account is entered all the cash expense items,

| the value of the farm raised feeds at market prices, and
the value of unpaid man labor at farm-wage rates. Sugar
beet tops and pasturage sre not considered in the farm
jraised feeds. Deducting all these items from the total
%cash received from the sale of the feeders, the amount
left is dividéd equally between the partners. This is
;about the usual method of settlement under the half-and-

half system.
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Labor against capital contrasct. The labor versus

capital method is very frequently followed because the
:tenant does not have sufficient capital with which to fi-
gnance the feeding operation., However, he is able to fur-
‘nish man labor, horse work, farm machinery and some of the
farm raised feeds for the undertsking. While the landlord
Eis able to supply the capital in addition to his share of
"the farm raised feeds, and can also furnish the corrals
Land the water system.

: Under this system a joint account of all cash items
gand farm raised feeds except sugar beet tops, is kept but
into which neither the charge for labor, except contract
labor, nor interest enters. At the close of the feeding
period the expenses for the purchase of the feeder stock,
the feed, the marketing, the contract labor, and the small
miscellaneous cash items are deducted from the total cash

receipts from the sale of the stock. The resulting balance

is divided equally between the partners. These half shares

are expected to cover the remaining expenses of each part- !
‘ner. The largest expense items left are man lasbor and
interest., Now the interest on the landlord's capital is
jconceded to equal the value of the man labor furnished by
Ethe tenant and thus, is derived the name for this contract,
glabor against capital, Usually the only charge made for

‘the horse work is for their feed which is taken from the

feed owned in common for the feeders. This expense item,

then, is included in the total feed cost of the enterprisse.
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VARIATIONS IN RESULTS FROM DIFFERENT CONTRACTS

The approach to the analysis of the problem herewith
épresented is made by giving tables to show the division of
the expenses and receipts under the fifty-fifty and the
%labor against capital partnerships for feeder cattle and
ésheep. The actual settlements made under these respective
écontracts are given in Tables II and IV, By sctual settle-
‘ment is meant 811 the cash and non-cash costs and receipts
considered by the partners under each of these two methods,
The non-cash costs are the home-grown feeds snd the labor
iof the operator and his family. FYrorsted farm costs were
‘added to the costs included in the actual settlements in
Tables III and V. Prorated farm costs are comprised of

certain actual farm costs which have been disregarded by

the feeders in computing the cosfs of their feeding oper-

.ations. .
|

What are prorated farm costs? Farm costs are made up

0f cash items and calculated items. The first item means
|
'the actusl cash that is paid out while the second item

2means costs that are figured. The calculated items consist
!

gof interest and depreciation figured on buildings, machin-

:ery, and work stock, and a charge for the labor of the

overator and his family at current rates. Depreciation has
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ito be met if the farmer is to remsain in business. He !
should allow for interest on his investment before he can
decide that an enterprise is profitable. He must receive

ages for his labor in order to meet the family expenses.

1

lw
;The cash and calculated costs will be used in the settle-
?ments including prorated farm costs,

There are certain general expense items which have to
ibe allocated to the several enterprises, as the water sys-
: tem, the farm machinery, the man and horse labor costs to
feeder sheep and cattle. The water system and the farm
machinery charges include cash repairs, fuel, labor,
interest and depreciation, The total water system charge
is prorated to the livestock enterprises on the animal unit
basis, while the farm machinery charge is prorated to the
crop and livestock enterprises on the productive horse hour
basis.

Another prorsted farm cost is man labor. In finding

the actual man labor cost, the labor of the operator and

his family is charged up at current rates. To the value of}
this labor is added the cost of the hired labor. The sum
of these two items is divided by the total hours spent by

;these workers on the farm to secure the rate per hour,
:This rate is applied, then, to the total hours spent on
%each enterprise, By this method the actual man labor cost
%is given to each enterprise.
¢

Another important prorsted farm cost is horse work,

Horse costs include home-grown feeds at their farm vslues,
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%building and equipment charges, man labor costs, interest
on the investment and depreciation on the work stock. A ;
credit is made for the manure. The horse work cost is

fprorated to the various enterprises in the same manner as

jgiven for man labor.
A comparative study of Tables II, III, IV, and V

-will show the variations in the net returns to the tenant

and landlord under the different partnership systems.
; FPeeder Cattle Partnerships

Returns from Actual Settlements., The actual financial re-

%turne secured by the tenant and landlord from feeder cattle
‘under the fifty-fifty and the labor against capital part-
fnerships are shown in Table II. The listed items reveal
gthe ones which the feeders considered in their settlements,
‘The most important expense items are the purchase of the

feeder cattle, the feed for the same, the marketing, the

interest, the contract labor and the man labor. The con-

itract labor is mostly for hauling the wet sugar beet pulp. !
tThese costs are all cash except the home-grown feeds and
the value of the operator's labor. '
In theory both the half-and-half shsre and the labor-g
fcapital methods will give to esch partner one-half share
gof the residue. It will be seen in Table II under the
?labor-capital system that the landlord receives 54 per cent

.0f the net returns while the tenant receives 46 per cent.

Under this system, as has been stated, it is assumed that
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Table II. Division of returns from feeder cuttle, based on actual

settlements.
All records
Fifty-fifty Labor vs. ca_ ital Labor vs. capital
Tenant landlord Tenant landlord Tenunt Landlord
No. of records 0 6 14
Dollars Dollars Dollars
RECEIPTS
S8168cscrceneees 2558.T6 2558.76  2228.36  2223.35 2417.16  2417.15
Miscellaneouses.. 5.00 5.00 .62 .63 3.12 3.13
Totale..oo. 2563.76 2563.76 2220.98  2226.98 2420.20 2420.28
EXPENSES
Purchaséessceess 1611.52 1611.52 1290.91 1290.92 1474.11 1474.12
FE€Gesevessssese 5H46.53 546,52 487.84 487.84 521.38 521.37
contrauct labor.. 69.23 69.23 27.60 27.60 51.39 51.39
Miscellaneous... 9.55 9.55 21.52 21.53 14.68 14.63
Veterinazry...... 1.44 1.44 ceo s vee «02 -d2
Engine gaSeeeses <37 .38 .38 .36 .38 .38
Engine repair... cee ces .15 .15 07 .06
Straweesescossee 4.25 4.25 3.59 3.58 3.96 3.96
Corral.cececececs od5 .36 eee see «49 .49
Equipment....... c27 027 soe ose 115 .16
Marketingeesooes 14.41 14.40 cee cee 3.24 3.23
Totaleessos 2258.42 2253.42 1831.99 1832.00 2075.67 2075.66
Balance to cover 305.34 305.34 396.99 396. 94 344.61 344.62
Interesteee... 35.94 35.94 cee 73.58 coe 72.61
Men laborese.. $6.13 36.18 120.26 cee 150.03 cee
Total..oeos 122.12 122.12 120.26 73.56  150.03 72.61
NET RETURNS:eessse 103.22 103.22 276.73 323.40 194.58 272.01
Per cent of total
net returnsSeececes 50 50 46 54 42 58
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| the value of man labor will closely approach the value of

interest., Labor is a larger item than interest on these
records. If this item increases and the balance left to
cover the same becomes less, the tenant's share decreases
accordingly.

In order to further test the above theory more rec-
ords were used so as to trace the probable changes in the
results upon the shares to be received by the partners.
Therefore, the records of the first two groups were com-
bined, averaged and converted into the labor-capital
arrangement, The results of the conversion are seen in

the laest two columns of Table II. It is to be noted that

| the interest charge changed but little, being $73.58 for

the six labor-capital records and $72.61 for the 14 con-
version records, while, on the other hand, the man labor
cost increased from $120.26 to $150.03. The balance left
to cover labor and interest decreased. With this in-
creased labor cost and a decreased balance to cover the

same under the conversion the tenant received but 42 per

- cent of the net returns while under the six labor-capital

records he had received 46 per cent of the net returns.
Under both the labor-capital groups the value of man
ilabor exceeded that of interest.

|
iReturns from Settlements, Including Prorated Farm Costs.

!
' In direet contrast with the actual returns shown in Table
4
II, Table III is given to show the difference in net re-

- turns under the two systems with the inclusion of prorated

i
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Table III. Division of returns from feeder cattle, including prorated
furm costs.

Fifty-fifty

Labor vs. capital

All records
Labor vs. capital

Tenant landlord Tenunt landlord Tenant Landlord
No. of records 14
Dollars Dollars Dollars
RECEIPTS
58168escscvesces 2577.76 2577.76 2261.10 2261.10 2442.05 2442.05
Miscellaneous... 5.00 5.00 6.66 6.67 5.70 5.71
Totale..... 2588.76 2582.76  2267.76  2267.77 2447.75  2447.76
EXPENSES
Purchzseeeesesss 1611.52 1611.52 1290.91 1290.92 1474.12 1474.12
FOedeseneecnnns 555.23  555.24  576.45  576.44 564.32  564.33
Marketingee.oee.  33.41  33.40 32.75 32.74  33.13 33.12
Contract labor.. 69.23 69.23 47.84 47.85 60.06 60.06
Miscellaneous.e.. 10.45 10-46 3.56 3'59 7-51 7051
Totaleesseo 2279.84 2279.85 1951.53 1951.54 2139.14 2139.14
Balance to cover 322.92 302.91 316.23 316.23 308.61 308.62
Interestescsee 35.94 35.94 cee 73.58 ces 72.60
Man luboresess 76.23 76.23 104.35 ces 132,06 cee
Horse workeese. 43.23 43.23 41.42 cee 67.15 ces
Totalesesse 155.40 155.40 146,27 7358 199.21 72,60
Balance to cover 147.52 147.51 169.96 242.65 109.40 236.02
Water churge.. 3.72 20.36 4.56 10.65 6.94 16.20
Corraloooocoon '79 loda 056 1035 070 1.62
Bquipmenteees. 13.82 cee 12.34 vee 13.16 cee
TIUCKe e esensns 1.52 cee 2.12 oo 1.79 e
Strawesoooeess 2.50 2.50 1.67 1.66 2.14 2.14
Totaleeooss 2735 24,09 21.27 13.66 24.75 19.96
NET RETURNS.eve.e. 120.17 122.82 148.69 228.99 04.65 216.06
Per cent of total
net returnSececess 50 50 39 61 28 72
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- farm costs. By net returns is meant the difference be- i
tween the gross receipts and the total costs as listed in
the settlements, including prorsted farm costs., Actual

. farm costs were given to man labor, horse work, water

; system, farm machinery, and corrals used in the feeding

§ operation., Home-grown straw and sugar beet tops, and

i pasturage were added to the feed costs. By actusl compil-

ing of the cash and non-cash costs, as is shown in Tables

|
XX and XXI, of the corrals and of the water system, re- |

!
i

. spectively, it was found that the ratio of expense for theje
. two items was 70 per cent for the landlord and 30 per cent
for the tenant. In this Table the division of the total
icosts of the corrals asnd water system was made in the abov#
proportion.

In this Table, also, the first groups of records
Iwere combined and converted into the labor-capital system

for the same reasons given for the conversion in Tsable II,

Under the conversion man labor incressed from $104.85 to

$132.06, while the interest charge slightly decreased. The!
?cost of horse work increased from $41.42 to $67.15. The
‘increase in labor cut heavily into the tenant's share of
~the gains, as he received only 28 per cent of them, whereas
éthe landlord's share was 72 per cent, or an advantage of
i22 per cent above 50 per cent of the net returns. When
éthese proportions are compared with those under the labor-
é‘capital arrangement for 6 records, it will be seen that the

tenant received 39 per cent of the net returns while the




landlord received 61 per cent, or 11 per cent more than

one-half of the net returns.

The still lesser advantage of the tenant's share in
the net returns under the conversion basis can be attrib-
uted largely to the increased labor costs and the decreased

balance with which to cover the same.
Feeder Sheep Partnerships

Similar tables were prepared from the 21 partnership
feeder sheep records to further show the differences in
returns to the partners under the two systems.

Returns from Actusl Settlements. The actual settlements

are given in Table IV, The partners do not share alike
under the labor-capital method, for under the 12 records
the tenant received 48 per cent of the returns and under
the conversion he received a 58 per cent share.

Returns from Settlements, Including Prorated Farm Costs.

When the prorated farm costs were added to the costs in-

cluded in the actual settlements, the tenant's share of

- the final balance was considerably less under the system |

" capital records and converted into the lsbor-capital sys-

' a careful scrutiny of Table V it can be seen that the aver{

where both partners are expected to receive equal share ‘

of the gains or to bear losses in the same proportion. By

age net returns from the 9 fifty-fifty records were a

minus., When these records were combined with the 12 labor-

te@ the result was a minus return for both the tenant and
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the 1aﬁdlofd. On the conversional basis the tenant's

first balance of $409.56 was insufficient by $107.94 to
cover the labor cost. The landlord's first balance was
‘ample by $56.67 to cover the interest charge. This shrink-
jage in returns bore heavily upon the tenant, as he was
icompelled to carry 28 per cent more of the loss than did
;the landlord. When the returns were a plus on the 12 la-
bor-capital records, the landlord received 12 per cent more
EOf the gains above the expected one-half than did the

I tenant.

i
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Table IV. Division of returns from feeder sheep, based on actual

settlements.
All records

Fifty-fifty labor vs. capital Labor vs. capital
Tenant Iandlord Tenant landlord Tenant Iandlord

No. of records 9 12 21

Dollars Dollars Dollars
RECEIPTS

S8168esevevessse 6820.51 6820.52 T891.61  7391.62 7432.57 7432.53
Miscellaneous... 15.04 15.03 66.03 66.03 44.18 44,17
PeltSeeeecsosvoe 22.45 22.45 7.82 7.81 14.09 14.08

Totale..oo 6858.00 6858.00 T7965.46  7965.46 T490.804  7490.83
EXPENSES

Purchaseseeeeess 5239.45 5239.45 5091.36 5091.38 5154.83 5154.84

Fe@decoososesves 1862.73 1862.73 1980.13 1980.13 1929.82 1929.81

Contract labor.. cee cee .36 .35 .21 «20
Miscellaneous... 19.78 19.76 1.78 1.77 9.49 9.50
Horse feed.ceces  17.85 17.85 1.76 1.76 . Jd.66. .65
Veterinary.ceeos .39 .38 - cee .16 .17
Shoeing......... 1.00 1.00 coe eee 043 043
Tumbereeccececes . «90 91 coe e .39 036
Engine gas.ceee. 6.45 6.46 1.98 1.98 3.89 3.90
Engine repair... 5.41 5e41 1.04 1.05 2.92 2.91
StrawWeeeoescovee 1-45 lo45 5029 5.29 3064 3065
Corral...o...... 1.44 l.44 coe cee o61 062
Dipping..-..-... 006 006 1.12 1013 '67 067
Bquipmentesceoes cee voe .12 .11 .07 «06

‘Totaleeess 7156091 7156092 70840967 70&40?5 7115072 7115.79

Balance to cover =293.91 =~2935.92 $80. 50 880.51  375.05 375.04

Interestees... 130.17 1350.16 ees 343.01 vee 350.43

Man labor..... 140.84 140.34 364.92 ces 340.68 cee
Totaleeess 321.01 321.00 384.92 343.01 340.68 350.43
NET RETURNSesseoes =0619.92 =619.92 495.59 537.50 34.37 24.61

Per cent of total '
net returnSeececes =50 =50 43 52 58 42
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Table V. Division of returns from feeder sheep, iacluding prorated
farm costs.

All records

Fifty-fifty labor vs. capital Iabor vs. capital
Tenant landlord Tenant landlord Tenant Iandlord
No. of records 9 12 21
Dollars Dollars Dollars
RECEIPTS
SaleSeesesscescess T105.35 7T105.35 8274.10 8274.10 T773.20 7773.20
PoltSeceseessces 23,20 23.20 14.73 14.73 18.36 15.36
Inventoryeecees. cos ces e 42 .42 .24 .24
MiscellaneousSe.. 12.32 12.31 66.03 66.03 43.01 43.00
EXPENSES
Purchaseesse.es. 5242.01 5242.01 5091.37 5091.38 5155.94 5155.93
Feedesseosseeees 1853.40 1858.39 1964.72 1964.71 1919.15 1919.15
Marketing..eeees 27792 277.93 3Jod.22 368.21 340.94 340.95
Contract labor.. .11 .11 .36 .36 .25 «25
Miscellaneouss.. 10.43 10.82 7.57 7.57 697 8.97
Totalesoses 7389027 T389.26 7452.24 T452.23 17425.25 7425.25
Balance to cover -243.40 =246.40 903.04 903.05  409.56 409.55
Interest.eeccess 133.02 163.02 e 343.01 oo 352.48
Man labor..... 174.22 174.23 363.19 ves 363.30 .
Horse workeee.. T74.75 74.75 143.98 veo 149.20 corn
Totaleeesos 431.99 432.00 532.17 343.01  517.50 352.88
Balance to cover =680.39 -680.40 370.87 560.04 -107.94 56.67
Water charge.. 29.60 69.08 22.79 53.18 25,70 60.00
Corraleccecess 24,55 57.30 16.13 37.63 19.74 46.06
Equipmen’t..... 55.13 ceos 42.66 cee 40-00 coe
Truckeeeocooes e o 2.14 cee 1.22 e
Strawseseceecse 15.45 15.44 7.58 T+58 10.95 10.95
Totaleeosoe 124o73 141062 91030 98.39 105061 117.01
NET RETURNSesosese =805.12 =822.22 279.57 461.65 -213.55 =~60.34
Per cent of total
net returnsSececeees. =49 -51 38 62 =78 -22
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Effect of Increased Selling Price

upon the Net Returns

| From the preceding analysis of the actual settlements
gfor both feeder cattle and sheep it is c¢lear that the part-
:ners did not share equally under the labor-capital method.
After the prorated farm costs had been added to the actual
settlements a still wider difference appeared between the
ishares of the returns going to each partner. Under these
%settlements the value of the man labor and the horse work
:was greater than the interest charge and when the balances
to cover these items diminished, the tenant assumed a

greater loss than did the landlord. This fact led to the

question, what effect would increased financial returns

have upon equalizing the returns between the partners,
Financial returns may be increased effectively by securing
higher sale prices for the product. This principal was

avplied in Tables VI and VII,

i All further analysis will be based upon the data in-

:cluding the prorated farm costs.

The averages of the 14 partnership feeder cattle and
i21 par tnership feeder sheep records were used for the ex-
lperiment, These averages were converted into the labor-
%capital arrangements which are seen in Tables III and V,
irespectively. To enlarge the returns the average sale
;price of both feeder cattle and sheep was increased

successively st 8n uniform rate of § .50 per cwt. sold,
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| f
‘while the average costs remained the same in all cases.

The probsble differenées in the proportions of the in-i
_creased net returns to be received by the tenant and the
ilandlord as a result of these computations are given in
iTables VI and VII.

;
-FPeeder Cattle. Very interesting variations in the pro-

fportion of the returns from feeder cattle received by the
tenant and the landlord due to the successive incresses in
{the selling ovrice with all cost factors remaining the same

,appear in Table VI,

Table VI, Varistions in the proportion of returns from
feeder cattle received by the tenant and land-
lord, by increasing the selling price at an
uniform rate, all cost factors held comnstant,
Labor against capital basis. 14 Records.

tAverage : : : :
Selling price : : : : :
per cwt. :$ 8.16 :$ 8.66 :$ 9.16 :$ 9.66_ :$10.16

Net returns : : : : :
per head fed :$ 5.18 :$12.30 :$22.87 :$31.72 :$40.56
Per cent of : : : : :
‘net returns : : : :
‘received by:

Tenant 1 28 . 34 . 45 . 47 . 47

s oo

Lendlord : 72 : 66 : 55 : B3 . 53
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-

"It can be seen that when the average selling price of
$8.16 had been increased to $9.16 that the tenant lacked
only 5 per cent of receiving 50 per cent of the net re-

| turns, and that when the sale price reached $9.66, he just
glacked 3 per cent. The last sale price of $10.16 did not

5change this percentage.

' Feeder Sheep. A likewise increasing share in the returns

from feeder sheep received by the tenant by following the

, same process as for feeder cattle appears in Table VII,

i
i
i
i

!
H

Table VII, Varistions in the procortion of returns from
feeder sheep received by the tenant and land-
lord, by increasing the selling vprice at an
uniform rate, 8ll cost factors held constant.
Labor against capital basis. 21 Records.

tAverage:

Selling : : : H : :
price :$14.14 :$14.64 :$15.14 :$15.64 :$16.14 :$16.64
per cwt, : : : < : : ‘
Net re- : : : . : :
turns per :$ -.22 :$ .22 :$ .67 :$ 1.15 :$ 1.56 :$ 2.00
head fed : : : : : :
‘Fer cent : : : : ‘ : : |
of net re- : : : : : : |
turns re- : : s : : :
ceived by: : : B : : :

Tenant =78 s 22 : 41 T 44 . 46 : 47

Lendlord :-22 : 78 : 69 : 56 : 54 i 53
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%Under the average column the tenant bears 28 per cent
more of the losses than does the landlord., When the aver- |
age sale price of $14.14 was increased to $14.64 the re-

.turns were a plus and the tenant received 22 per cent of

fthem and the landlord 78 per cent. 4gain, when the sale
Tprice became $15.14 the tenant received 41 per cent of the |
‘net returns and at $16.64 the share ross to 47 per cent. |
‘The spread between the average sale price and the last
ésale price used was $2.50,

% An examination of this Taeble reveals that at least a
gnet return per head of about one dollar was necesssary to
gbring the shares of the returns more nearly equal between
’the tenant and the landlord.

Results. An outstanding feature in connection with these
Tables is that as the sale price increased, the share of
the returns received by the tenant more nearly equaled the
share received by the lendlord. The second increasse in the

sale price was the most eifective in equalizing the division

lof the returns between the partners for both the feeder

sheep snd the cattle. In both cases the other successive
raises but slightly smoothed out the difference. This
statement is well illustrated in Figure I. This discovery

then led to an intense study of the relative importance of

i

he different combinations of factors and their relation to

he net return per head fed.

TTTTF TS
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METHOD OF STUDY EMPLOYED

Linear Correlations

For the preliminsry test of finding the most impor-
;tant variables the linear correlation method was emrloyed.
The relationship of the factors was assumed to be essen-
étially linear. In the pursuance of the statistical analysis
gof the vroblem by the correlation method feeder cattle were
%omitted due to the small number of records and to the vari-
%ous classes of the cattle. For these reasons the data
would probably yield unreliable conclusions.
3 Gross correlation was applied to the feeder sheep rec-
iords first. Through its aid the closeness of the relation-

ship between the different pairs of variables was measured.

From the resulting coefficients of gross correlation of the

different pairs of variables the acparently most important

|
jones were selected to which the multiple correlation was
épplied to secure their combined effect upon the net re-
sult, the net return per heasd. Then in order to find the
net contribution of each selected variable used in the
pultiple cofrelation, the partial correlation was employed.
&n this measurement all causal factors can be held constant
?xceot one and thus its net effect on the dependent vari-

able is measured.

The net and multiple linear correlation methods are




o4

o - 1
'

{usually more accurate and complete in their indication of
the relations than the gross method. Tolley (15) states,
that although it is not possible to give a definite con-
fcrete meaning to correlation cocefficients, they are very
:concise relative measures of the degree of relationship ex-
gisting between the factors being studied. He further
?states that this method is especially useful if only a
'1limited number of records or observations are availsable,
for it does away with the necessity of sorting into groups,
with the subsequent falling off in reliability of the aver-
'age obtained. Also that it is impossible without a large
number of records and s great amount of sorting and tabu-
lation to separste all the factors being considered in the
study and find the effect that each would have had if the
others had not been present, or if they had been constant
throughout. the investigation. Thus, the correlation method
will be an efficient tool in measuring and testing the

different sets of relationships between the various eco-

inomic inputs and the resulting economie output in this

‘study.
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FACTORS CONSIDERED

The more important economic inputs available for the
?statistical analysis to show their effect on the economiec
éoutput, or net return ver head, were purchase crice per
lhundredweight, sale price per hundredweight, feed cost per
pound of gain, initial weight per head, man hours per thou-
sand head, and averasge length of feeding period. There are
Emany influences affecting each of these causal factors, or
‘independent variables. There is much interest attached in
determining to just what extent each of the factors under
consideration is responsible for‘the farmer's gain or loss

in his sheep feeding enterprise.

Gross Correlations of the Relations

The correlation studies of the relationship of these

i
i

factors were first, considered by the gross linear correla-
tion method spplied to the 21 partnership feeder sheep

records. The results are shown in Tables VIII, IX, and X.
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Table VIII, Gross correlation between net return per head
and other factors. 21 partnership records.

e oo

Factors correlated Gross Correlstion
Net return per : Coefficients
head with:

[EEEYS FY Y

Purchase price per hundredweight -.536 * ,107
Selling price per hundredweight : +.966 % .0099
Man hours per thousand hesad . -.0312¢ ,0004
Initial weight per head -.395 = ,127

Table IX. Gross correlation between initial weight per
head and other factors.

Factors correlated Gross correlstion

Initial weight . Coefficients
per head with: :
Feed cost per pound of gain P -.360 T ,130
Average length of feed period P -.433 £ 121
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In Table VIII is seen the closeness of the relation-
ship between the net return per head and each of the other
factors, The gross correlation coefficientl found between
net return per head and selling price per hundredweight
was +.966 with a very small probable error? of %,0099,

- This coefficient indicates a very high positive relation-
iship. The coefficient for net return per hesd and pur-
&chase price psr hundredweight was -.536 with a probable
ierror of £,107. This coefficient shows a moderate rela-
Stionship in consideration of the size of its probable
;error.z The relationship between initial weight per head
%and net return per head is rather small, while the rela-
tionship between man houré per thousand head and net return
'per head was insignificant, being a coefficient of -,0312.
The relationship between initial weight per head and

feed cost per pound of gain and between initial weight per

|1By definition from Chaddock's "Principles and Methods of
Statistics”, "coefficient of correlation is a pure number
‘'ranging between zero and unity, which serves as an index of
‘the degree of association betwsen two series of data", ;
Page 305. ;
2By definition from Secrist's "An Introduction to Sta-
tistical Method", "probable error is that amount on either
'8ide of the average coefficient of correlation within which
.half of the values of a lsrge number of coefficient £fall
'if computed from series of pairs of items chosen at random
from a universe having in general the given correlation
coefficient.” Page 429,

3Chaddock's "Principles and Methods of Statisties™. "(Con-
servative statistical practice in interpreting r requires
that the size of the coefficient be 4 P E before it becomes
indicative of any significant degree of association”,

-Page 275.
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head and average length of feed period is shown in Table
IX.

The degree of association between these pairs of

. variables was not of enough significance to be further

considered in the study.
From the coefficients in Table VIII it is evident

f that the sale price per hundredweight was the most impor-

tant factor affecting the net return per head; the other

i factors in order of their importance were purchase price

per hundredweight, initisl weight per head, and man hours
per thousand head. However, the correlation between man
hours per thousand head and net return ver heasd was too
small to be of any importance. The number of records used
for the preceding correlation was too smsall, being 21,
Therefore, to secure a grester accuracy from the gross
correlation process, the entire 54 feeder sheep records
for the five-year period studied were used.

In the continuance of the analysis of the factors

with the use of 54 records, esch factor was correlated

~with every other factor to measure their relationships.

The results appesr in Table X,
An examination of this Table reveals that the gross

coefficient for net return per head and purchase price per

i hundredweight was -.688; for net return per head and sell=-

ing price per hundredweight +.818; for net return per head

and feed cost per pound of gain -.686; and for net return

.per head and initial weight per head -.430., It is clear
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Table X. Gross correlation with net return per head for four fuctors and intercorrelations.

Fifty-four records

B C D E
fPurchase Selling Feed cost per Initial
Factors correlated price per price per vound gain weight
hundred- hundred- per
weizht welght head

-.638 *.0485 #4818 #.0308

-+431 #,0707

A Net return per heud
B
C
D

et 9% @6 90 St [ae er s 00 e
6 €5 B 00 BP0 [0 BB O Se  ob

S ST B N ps Ss 00 o0 P O s

-.606 £.0408
£¢335 #,00816

' Wt S P W BPS M0 B 9% B

-.430 %.0748
#4350 4.0806
-.366 *.0796
£.190 #.0472




40

that the degree of association 6f the first three inde-
pendentl factors with the dependentl factor, net return
per head, is high, while it is moderate for the fourth.
- The intercorrelation coefficients are all moderate in size
;except that of initial weight per head with feed cost per
?pound of gain.
From the results obtained in Table X the following
- factors were selected for further analysis by the multiple
correlation process to determine their individual impor-

tance.

A Net return per head dependent factor

B Purchase price per hundredweight independent factor

C Selling price per hundredweight " "
D FPeed cost per pound of gain " "
! E Initisl weight per head " "

As revealed in Table X there is a moderate degrse of
association of nearly all independent factors with each

other as well as their greater or less correlation with

the dependent factor. The results show, then, an inter-
relation of all factors, and, therefore, their direct
effect upon the net return per head cannot be measured by
fgross correlation. The separate effect of each variable

émay be obtained through multiple linear correlastion and

' thus eliminate the interrelated influences.

i

1See EXPLANATICK OF STATISTICAL TERMS USED.-
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Statistical Significance
of the Dot Charts

Before proceeding with the multiple correlation solu-
tion, dot charts, or scatter diagrams, are presented. They
‘are given to show visually; (1) the apparent relation be-
ftween the varisbles with the regression lines obtained from
fgross correlation; (2) the direction of the relation;

‘(5) the linearity or nature of the relation; and (4) the
effect of the extreme cases on the results, Dot charts
'also yield measurement of the accuracy of the arithmetical
work which is seen by passing of the regression lines
through the point of intersection of the means. In Fig-
ures 2, 3, and 5 the horizontal scales represent the fac-
tors, purchase price per hundredweight, sale price per
hundredweight, and initiel weight per head, respectively,
and the vertical scales represent the factor, net return

per head, In Figure 4, the horizontal scale represents the

Enet return per head and the vertical scale represents the
factor, feed cost per pound of gain., In the diagrams each
dot shows the relation between these different pairs of
vfactors in that it represents the deviation of each factor
?from its own mean at the point of convergence. For exam-
gple, in FPigure 2, each dot represents the net return per
ghead at the several purchase prices per hundredweight found

;on the 54 feeder sheep records. These scatter diagrams,
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pan

then, give a graphic representati;ﬁ of the distribution of
the relationship between each pair of variables.

In Figures 2, 3, 4, and 5 these expected results are
,present. A marked degree of association between the fac-
jtors is shown by the closeness of the regression lines in
;Figure 2 between purchase price per hundredweight and net
ireturn per head, in Figure 3 between ssle price per hun-
‘dredweight and net return per head, and in Figure 4 between
feed cost per vound of gain and net return per head. A
lesser degree of association is seen in Figure 5 between
initial weight per head and net return per head. In Fig-
ures 2 and 3 there is a closer fitting of the dots to the
regression lines than in Figures 4 and 5.

The primary assumption in linear multiple correlation
is linearity of relationship. An unit change of Y on X is
the same at any point on X axis, whereas physiological re-
lations are more often curvilinear which means that at some

points on the X axis the change in Y will be greater or

‘less for an unit change in X at other points. As would be
iexpected, each pair of variables showed a linear relation,
Vbut because of the close association with physiologicsal
factors a slight curved relation is evident between net re-
‘turn per head and initisl weight per head, net return per
‘head and feed cost per pound of gain and net return per
éhead and selling price per hundredweight. The relations

‘are so nearly linear, however, as to justify the use of the

flinear multiple correlation analysis.
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Net and Multiple ILinear Correlation

of the Factors

i Since the gross correlation coefficients are not
;satisfactory in measuring separate effects of each vari-

- able where many independent factors are varying simulta-

Sneously, net correlation coefficients of the factors used
in the study were obtained by the use of the multiple
|

correlation process.

The analysis of the independent factors by net corre-

|

ﬁefficients and slso the gross coefficients for these inde-

lation method gave some interesting results. The net co-

gpendent factors are given in Table XI.

Table XI. Gross and net linear correlation between net
return per head and other factors.,

Gross Net ;
Item correlstion correlation
Coefficient Coefficient

A Net return per head with: ;
B Purchase price per hundredweight -.688 -.784 i

. C Selling price per hundredweight +.818 +.936 |
| D Feed cost per pound of gain -.686 -.926

| E Initisl weight per head -.430 -.273
;
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A comparison of the gross and net coefficients indicates a
considerable difference in their respective sizes. It is
to be noted that the gross coefficient of -.688 for net re-
i turn per head and purchase price per hundredweight became

-.784 in the net correlation; the +.818 gross coefficient

Tfor net return per head and selling price per hundredwelght‘
became +.936; the -.686 gross coefficient for feed cost perI
oound of gain and net return per head btecame -.926; and the
g- 430 gross coefficient for initial weight per head and net
;return per head became -.273. The greatest change appeared
lbetween the two coefficients for feed cost per pound of
§gain and net return per head.

5 Of course, it follows, naturally, that each factor
ishould have a higher degree of net correlation with the net
ireturn per head, since all the independent factors except
Eone are held constant, in order to obtain the net effect of
%the one. Yet the result is more accurate as an indicator
%of the relative importance of the individual factors.

The joint effect of the four independent factors upon
the net return per head is shown in Table XII, The mul-
.tiple correlation coefficient was .985, almost unity. The
remaining factors such a&s death lo¢ss, gain in weight per
head, interest, value of ran labor, and horse work, the
use of equipments, and other miscellaneous items would have

Ehad but a minor effect on the dependent factor. In the ad-:

justment of R .985 for the number of cases used, the final

multivle correlation coefficient was ,983 as is shown in
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Table XII.

Table XII., Multiple linear correlation of net return per
head with the four dependent factors,

Multiple linear

correlation
Net return per head correlated with;
? Purchase price per hundredweight
Selling price per hundredweight R .985
Feed cost per pound of gain
Initial weight per head 1 =
R .983

;]Corrected coefficient of szor number of variables used
3 l-2R
by formula R2 = 1- where

1l -

slB

the number of independent variables
the number of observstions
the corrected coefficient

wols B
" on

i
| Relative Significance of Each Factor
1
i

It has been found that .985 per cent of the total

%variation in net return per head could be ascribed toc the

!

‘combined effect of the four independent factors. The'rel-g

ative significance of these factors as recorded in Table
éXIII are measured by the coefficients of determination
:which in their ranking order are: selling price per hun-
Sdredweight, 45 per cent; feed cost per pound of gain, 32
Eper cent; purchase price per hundredweight, 18 per cent;

‘and initial weight per head, 2 per cent. The first three

. factors named contribute 95 per cent of the total effect

i

3

%
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f

‘upon the derendent factor.

‘Table XIII. Relative significance of each factor

Coefficient of

Factors determination
:B Purchase price per hundredweight 18
c Selling price per hundredweight 45
%D Feed cost per pound of gain 32
§E Initial weight per head 2
{

;All factors 97
!
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PREDICTION FCORMULA
j

The multiple linear correlation analysis applied to

i
i
| . . . .
Ithe problem in question, "what is the relative imcortance

of the several economic factors affecting livestock feed-
1ing and what is their combined effect upon the resulting
financial returns?", has been answered. It was discovered
that the composite influence of the four significant fac-
tors, namely, the purchase price, the sale price, the feed
cost per pound of gain, and the initial weight almost
entirely determined the gain or loss to the farmer in fin-
ishing the sheep for the market. Tolley, (15) found these
same factors to be the most significant in determining the
gain or loss in fattening baby beef for the market.

The purpose of the correlation analysis, thus far,

has been to show that relationship exists between the above

{
‘named independent factors and the dependent factor. The

}degree of these relationships has been measured and ex-
pressed in terms of gross, net, end multiple coefficients.
‘Then the relative effect of each factor upon the financial
;returns was obtained through the net coefficients of de-
%termination.

? Another purpose of correlation analysis is to be able

'to estimate prices. Frice estimates are found by the use
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e

of a regreééiéhi eéuétion. The éb;véiiétion of fhe inde-
pendent factors was found to be R.985. If the correlation |
had been 1.000 or perfect correlation, a regression egua-
tion based upon this correlation should have given prices
‘exactly the same as the actual prices. But since the
;correlation was ,985 the estimated prices will differ some
gfrom the actual prices. The multiple correlation co-
jefficient and the per cent of determinstion are valusble

ias measures of the reliability of the estimated prices., A |
high correlation vermits closer estimates than a moderate
ésize correlation,

| If the farm data have been carefully gathered, checked
and analyzed, and if the samples may be assumed to be
typical of the area, then the estimates made by using the
computations from the observed data ought to apply to other
farms not included in the detailed cost route with about

the same degree of accuracy as was true of the observed

data according to Tolley (13). The degree of correlation

;of the factors as shown by the size of the correlation co-
efficients is another important considerstion in the
accuracy of estimating results fo: other farms. In the
main the feeder sheep data analyzed in this study come well
under the qualifications just specified. If these assump-
;tions are relatively true, then some reliance can be placed

hpon estimating results for other farms, or for finding

1See EXPLANATION OF STATISTICAL TERMS USED.
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5probable results with different assumed prices for the

ssme ferms studied.

Illustration of the Use of the

% Prediction Equation

i

The regression or prediction equation was derived from
;the multiple correlation process., The prediction equation
écontains the independent factors with their net regressions
;plus the constant. The equétion is:

K (-1.4553) equals Constant

B (- .5451) equals Purchase price per hundredweight

C (+ .8637) equals Selling price per hundredweight

D (- .2615) equals Feed cost per pound of gain

E (- .01177)equals Initial weight per head

A equals Net return per head fed.

The sum of K, B, C, D, and E equals A
How may the equation be used? By substituting any de-

sired values for all the factors in the equation except

one, it is possible to comrute the value of the unknown
gone. Thus, what would be the value of net return per head
-with the following assumed values for the independent fac-
tors: purchase orice $11 per hundredweight; selling price
$13 per hundredweight; feed cost per pound of gain $.08;
%nd initial weight per head 65 pouﬁds.

% Using these assumed values, solve for net return per

head:
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A equals (-1.4533) plus (11 times -.5451) plus
(13 times -.8637) plus (8 times -.2615)
plus
(65 times +.,01177)

equals (-1.4553) plus (-5.9961) plus (+11.2281)
plus
(-2.,0920) plus (-,7650)

equals -=,92

By the solution of this equation the net return per

head was found to be $.92.

Only assumed values for the factors can be used which
would fall within the sphere studied. The data show the
range of purchase price per hundredweight was $11.42 to
$14.98; selling price per hundredweight, $11.53 to $17.06;
feed cost per pound of gain, $.0616 to $.2446; and initisl

weight per head, 49.1 pounds to 85 pounds.

Practical Use of the Prediction Equation
i In the practical use of the prediction equation, or
forecasting formula, recognition must be taken of the
assumption upon which it is based. It is assumed that thesd
same dominant relationships discovered in the correlation
;tudy will continue to operate to about the same extent in
é future period, and that these situéﬁions do repeat them-
#elves in the main. However, there is always a possibility

for a combination of new influences to develcp but probably
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‘not to such an extent es t§ upset the relative importance
of the factors in the forecast, and therefore, does not
demolish its reliasbility. Nevertheless a minor factor, as
:death loss can become of such magnitude as to convert it
into a dominant factor and thereby disturb the forecasting
fequation for that particulsar period.

| The limitations of the equation have been discussed
éand an example of using the equation has been given, For
Lillustrative purpose a series of tables constructed from i
the prediction equation are set forth for inspection. 1In
'giving values for the factors in the equation only those
were used which were the most representative of the actual
values of these factors of the records used in the study.
|The given values do not differ widely from the average
values of these factors, Hence, the estimated values for
the different factors will be very representative of the
period studied.

Several arrangements were devised in substituting

values for the factors in the equation in solving for the
jdifferent assumed unknowns, ‘
In the first arrangement both assumed and average
‘'values for the factors were used in solving for the un-
known, net return per head., The average values for the

factors for the five year period studied are:

i
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Purchase price $13.21 per hundredweight
Selling price $14.53 per hundredweight

Feed cost per pound
of gain $ .1224 per pound

Initial weight per hesd 66,5 pounds

Net return per head $ -.09
? The results from the computations are'shown in Tables
%XIV, XV, and XVI., It can be seen that by increasing the
:selling price per hundredweight by $1 in Table XIV the net
return per head was enlarged much more than by decreasing
the purchasing price per hundredweight by $1 in Table XV
or by decreasing the feed cost per pound of gain in Table

IXVI.

Table XIV, Predicted values of net return per head with
assumed values of selling price per hundred-
weight, all other factors held constant at
their average values for the 54 records.

Assumed Predicted
Selling price per Net return per
hundredweight head
i Dollars Dollars
| 14 - +55
; 156 .32
j 16 1.18

; 17 2.04
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Table XV, Predicted values of net return per head with
assumed values for purchase price per hundred-
weight, all other factors held constant at
their average values for the 54 records.

Assumed Predicted

Purchase price per Net return per
hundredweight head

Dollars Dollars
13 .02
12 57
11 1.11
10 1.65

Table XVI. Predicted values of net return per head with

assumed values for feed cost per pound of gain,
all other factors held constant at their aver-
age values for the 54 records.

.08 1.02

Assumed Predicted
Cost per pound Net return per

, of gain head
L

; Dollars Dollars
l 014 - .55
; 12 - .03
; .10 50
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In the second arrangement only assumed values for thei
factors were used. The results are given in Tables XVII,
XVIII, and XIX. Some of the assumed factors were held
%constant while others were varied. The unknown factor in
Table XVII was the selling price per hundredweight and the

- assumed net return per head in all cases was $1. In Table
EXVIII the unknown factor was the purchase price per hun-
‘dredweight with assumed values of $1 and $1.50 for the

net return per hesd, Feed cost per pound of gain became

i the unknown factor with assumed values for net return per

1

!
head of 0, $1.00 and $1.50 in Table XIX,

These prediction tables are indicators as to what
combinations of values for the independent factors are
necessary to break even or to make certain gains in the
sheep feeding enterprise. These forecasted results are

likely to appear in the future under similar conditions

i for the period studied.

% Reference will be made to the prediction Tables un-

i

ider the comparative analysis of partnership contracts.




59

. e

Table XVII, Predicted values of selling price per hundred-
weight with assumed values for all other fac-
tors; initial weight per head and net return
per head held constant.

B c D E A
Assumed Predicted Assumed Assumed Assumed
Purchase Selling Feed cost Initial Net re-
price per price per per pound weight turn per

hundred- hundred- of gain per hesad head
weight welght

Dollars Dollars Dollars Pounds Dollars
11 13.10 .08 65 1.00
11 13.70 .10 65 1.00
11 14,30 .12 65 1.00
12 13.70 .08 65 1.00
* 12 14,30 .10 65 1.00
** 12 14,90 .12 65 1,00
13 14.30 .08 65 1.00
13 14,95 .10 65 1.00

13 15.60 .12 65 1.00
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Table XVIII.

Predicted values of purchase price per hun-
dredweight with assumed values for all other
factors; initial weight per head held

cons tant.

B C D E A
Predicted Assumed Assumed assumed Assumed
Purchase Selling Feed cost Initial Net re-
price per price per per pound weight turn per
hundred- hundred- of gain per head head
weight weight
Dollars Dollars Dollars Pounds Dollsars

9.30 12 .08 65 1.00
8.30 12 .10 65 1.00
7.30 12 12 65 1.00
10.90 13 .08 65 1.00
9.90 13 .10 65 1.00
8.90 13 .12 65 1.00
12.50 14 .08 65 1.00
11.50 14 .10 65 1.00
10.50 14 .12 65 1.00
9.50 14 .14 65 1.00
12.15 15 .10 65 1.50
*¥11.15 15 .12 65 1.50
10.15 15 .14 65 1.50
**12.75 16 .12 65 1.50
11.75 16 .14 65 1.50
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. Table XIX, Predicted values of cost per pound of gain
with assumed values for all other factors;
initial weight per head held constant,

B C D E A
Assumed Assumed Predlicted  Assumed Assumed
§ Purchase Selling Feed cost Initisl Net re-
! price per price per per pound weight turn per
{ hundred-  hundred- of gain per head  head
; weight weight
Dollars Dollars Dollars Pounds Dollars
11 11 . 049 65 .00
12 12 . 061 65 .00
13 13 073 65 .00
14 14 . 086 65 .00
12 13 .094 65 .00
| 12 13 . 066 65 1.00
| 12 14 . 127 65 1.00
13 15 .101 65 1.00
13 15 .082 65 1.50
12 14 .070 65 1.50
11 13 .058 65 1.50




PARTNERSHIP CONTRACTS

In the preceding economic and statistical resesrch
‘analysis the dominant factors whiech influence the profit
;or losses from feeding sheep have been found. They are in
ranking order, selling price, feed cost per pound of gain,
purchase price, and initial weight. These factors with
their respective regressions have been set up into a
‘forecasting equation, This formuls will be serviceable in
determining an equitable division of expenses and receipts
between the tenant and the landlord under the various

jpartnership arrangements.
Essentials of a FPair Partnership Contract

What is a fair partnership contract? The net profit

@of the sheep feeding enterprise is the residue or pay for
:the management of both the tenant and the landlord, the
former for his skill and knowledge in handling and feeding
;the sheep and the latter for his Jjudgment in buying and
8elling the sheep. The s8kill and knowledge of both part-
ners sre needed. Since the partners are mutually dependent

upon each other for the success of the feeding enterprise,

ieach are deserving of compensation., A fair partnership

fcontract awards to each partner an equitable division of
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‘the net profits in direct proportion to his invested cap-

ital and his assumed risks.
Relative Advantages of the Different Contracts

The two important types of partnerships, namely, the
' fixed-ratio type, and the flexible-ratio type, have been
. fully explained. What are the relative advantages of
~these two forms?

, The Pixed-ratio Type, The fixed-ratio type gives a de-
|

[

;ing gain or loss of the feeding enterprise according to

cided advantage in that each partner shares in the result-

gthe specified proportion agreed upon. This type offers to
%the tenant an opportunity to select from among the dif-
%ferent shares, a8 the half-and-half, the one-third-two-
%thirds, or the one-fourth-three-fourths, the one best
‘suited to his available capital or to the amount which he
is willing to risk in the enterprise.

,

’The Flexible-ratio Type. The flexible-ratio type, or

labor against capital, on the other hand, offers to the
1tenant with but 1ittle capital an opportunity to engage in
the feeding business, and thereby appreciably increase hisl
.farm income. Although he does not have the capital he can'
isupply»the man labor, and the horse work, the value of
fwhich is supoosed to equal the interest on the capital of
'the landlord. Under this contract both partners are as-
jsumed to share equally in the final gain or loss. The

study of the records has shown that they did not share




equally unless there was at least a margin ranging be-
tween $1.00 and $1.50 per head. In case of a loss the ten-
~ant bore the greater proportion of it. These statements

;are well verified in Figure 1.

Labor versus Capital Contract

'Model and Customary Contracts. A model and a customary
- contract have been drawn up for direct comparison. Sev-
ieral differences appear in the contracts. It is to be
inoted in particular in the model contract that the land-
g1ord either purchases or furnishes all of the feed. This
| means that the tenant receives pay for his share of the
farm grown feeds used in the feeding operation. This
arrangement gives added security to the tenant in the
undertaking.

Another difference lies in the division of the corral
and water system costs. In the model contract the land-
lord pays the cash repair expenses on both items while the

tenant pays for the fuel and oil used for the water sys-

tem. The basis for this division was obtained from Tables%
XX and XXI. The ratio of expense on the corral and water ;
;system charges between the tenant and the landlord was
ffound to be 30 and 70 per cent, respectively. It can be
§observed in Table V that the landlord's share of the
?corral and water system charges approximately offset the
itenant‘s share plus the use of his farm machinery. Thess

.items, then, tend to cancel out in the long run.




65

'Table XX. Distribution of feeder sheep corral costs on
i 50 records for the years 1922, 1923, 1924,
1925 and 1926.

Per cent Per cent
1 landlord's tenant's
Items Total cost of cost of
cost the total the total
cost cost
Total cost $4,819.64 70 30
Landlord's cost:
Deprecigtion 2,350.41 49
Cash repairs 990.83 21
Tenant's cost:
Labor, man and horse 1,478.40 30

1The B0 records studied were on 21 different farms of
which 10 were tenant farms and 11 were owner farms. The
customary practice of dividing these costs on the tenant
farms wss spplied to the owner farms.
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Table XXI. Distribution of water system costs on 53
feeder farms for the yesrs 1922, 1923, 1924,

1925 and 1926.

Per cent Fer cent
1 landlord’'s tenant's
Items Total cost of cost of
cost the total the total
cost cost
‘ Total cost $5,832.50 70 30
Landlord's cost:
Depreciation 3,171.566 b4
Cash repsairs 947.90 16
Tenant's cost:
Labor, man and horse 696.70 12
Cash, fuel and oil 1,0l16.34 18

1The 53 records studied were on 21 different farms of
which 14 were tenant farms and 7 were owner farms. The
customary practice of dividing these costs on the tenant
farms was applied to the owner farms.
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Labor versus Capital

Model Contract

Items

Landlord

Tenant

“The landlord will
pay or furnish:

The tenant will
pay or furnish:

!

Feeder stock
Feed:
Grown on farm
Purchased
Corrals
Water system:
Repairs
Fuel and oil
Farm machinery
Marketing
Miscellaneous cash
items

All
All
All
Cash expenses

Cash expenses

All
All

e 80 oo o0 06 o0 60 o0 oo oo [se oo

e oo

All
All

00 90 20 s 0 05 00 00 ©C 00 00 00 006 80 8® g0 o6 Jae o S0 o0 e

es lee oo

Landlord receives::

Tenant receives:

Residue after
deducting above
exvenses from total

8 50 ¢¢ o0 o

*e o0

‘receipts One-half : One-half
To cover: : :
; Labor: : :
Man : : All
Horse work : : All
Interest : All :
Wages of : :
management Profits : Profits
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Labor versus Capital

Customary Contract

Items Landl ord

Tenant

"The landlord will
pay or furnish:

ee o0 o0 oo

The tenant will
pay or furnish:

Feeder stoeck : All
Feed: :

Grown on farm : One-half

Purchased : All
Corrals : Cash expenses
Water system: :

Fuel and oil : One-half
Marketing : All
Miscellaneous cash
items One-hslf

.
.

e oo

8 o6 oo o oo

One-hslf

One-half

One-~half

Landlord receives:

Tenant receives:

Residue after
deducting above
expenses from total

@0 60 o¢ 09 ne 00 ot Jes o0 o9 o0 0 seles 00 e |es

cash receipts One-half One-half
To cover:
Labor:
Man 1 All
Horse work All
Farm machinery All
Interest All
Wages of :
mansgement Profits : Profits

s 0% 90 00 00 00 @0 00 00 se 00 00 60 00 o0 eslee s eo les o0 oo

lgorse feed included in joint supply.
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The Necessary Net Return per Head. The study has shown

that a net return per head ranging between $1.00 and $1.50
is necessary in order that the value of the labor and the
;horse work furnished by the tenant shall approach close
"parity to the interest on the capital furnished by the
: landlord. What are the necessary values for the independ-
;ent factors to secure this net return? Reference is made
Eto the prediction tables.,

Predicted Values for Net Return per Head. By reference to

Table XVIII there will be seen two marked lines. The one-
 starred line shows a spread of $3.85 between the purchase
price per hundredweight and the selling price per hundred-
weight, and the two-starred line shows a spread of $3.25,
The assumed values of $.12 for the feed cost per pbund of
gain, and 65 pounds for the initial weight per head were

' ¢lose to the five-year averages for these items. This
combination of values gave the necessary $1.50 net return

per head, The average spread between the purchase price

per hundredweight and the selling price per hundredweight
tfor the 54 records was approximately $1 and the average
‘net return per head was $-.09.

What other combinstions of costs would give $1.50 net
freturn per head? They can be seen in Table XIX, 1In this
;Table feed cost per pound of gain was mede the unknown
%factor. With an assumed spread of $2 between the purchase

~price per hundredweight and the selling price per hundred-
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vweight, and 65 pounds for the initial weight per head, the
resulting values for the feed cost per pound of gain were |

$.082, $.070 ana $.058. These values are much below the

!

ifive-year average feed cost. However, some feeders have
Ebeen able to keep their feed costs as low as $.08 per
|

. pound of gain,

3 Predicted values built on the five-year average for

;the net return per head are given in Tables XIV, XV and
EXVI. It is to be noted in Table XIV that an increase of
$1 in the selling price per hundredweight enlarges the
balance per head more than by decreasing the purchase
price ver hundredweight by $1 in Table XV or by decreasing
the feed cost per vound of gain in Table XVI,

From the preceding discussion it appears that a re-
turn of $1.50 per head cannot be expected very often so
consideration is given to the values of the cost factors
necessary for a $1 net return per head. These values
appear in Table XVII. Two starred lines are observed.

The one-starred line shows that in order to obtain the $1

‘net return per head, the selling price per hundredweight
t
_ ) )

must be $14.30 or a spread of $2.30 between the purchase
'price and the selling price. The two-starred line shows

a spread of $2.90 between these two items, but the feed

cost per pound of gain was increased from $.10 to $.12 per
épound of gain while the purchase price remained the same

?in both ceses. The values used for the dominant fsctors

in these two examples represent the more usual values in
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the data studied.

Chances of Securing the Necessary Net Return per Head. If

the labor-capital contract is to be followed, a minimum of

Enot less than $1 return must be obtained so that the ten-

ant will not be discriminated against. What are the

:chances of making this required gain? Table XXII reveals

"the probasbilities.

Table XXII, The number of times that the net return per
head was a gsain or a 1loss on fifty-four feeder
sheep records for five years.

1922- 1923- 1924~ 192b6- 1926~
Year 1923 1924 1925 1926 1927 Total

Number of gains

13 10 4 34
Number of losses 1

3 14 20

O3

Number of gains
from;
$ 1.00 to 1.49
1.50 to 1.99
2.09 to 2.49
2.50 to 2,99

20 o
oM
o ;b 3
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It wés found inrfhé five yea?s s£ud1;d;"thaﬁré0 records

showed losses and 34 records showed gains, Out of the 34
'profitable records there were only 20 which showed ade-
équate profit to reward the tenant in about the same pro-
?portion as the landlord. The evidence seems clear that
Ethe tenant will lose more times than win under the labor-

foapital contract which is assumed to divide the gains or

| losses in the same proportion.

Fifty-fifty Contract

!Model and Customary Contracts, Since the fifty-fifty con-
tract is followed more often than any of the other fixed-
ratio types in the area studied, a model and a customary
one have been drawn up for review, In comparing these

two contracfs several differences are obvious. Under the
customary provisions the landlord paid the cash repairs
and one-half of the fuel and o0il cost of the water system
charge., In the model contract the latter cost is paid by
the tenant, This division was made in the light of the

;facts revealed in Table XXI. The farm cost of horse work
‘was added in the model draft, In the customary settle-
‘ments under this contract the major charge made for horse
gwork is the feed cost which is generally included in the
%sheep feed cost, Of course, it is known that the feed

§cost is only a part of the horse labor cost.

|

s
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Pifty-fifty
Meodel Contract

Items :____ _Landlord :  Tenant
: The landlord will : The tenant will
: pay or furnish: : pay or furnish:
Feeder stock : One-half : One-helf
Feed: : :
Grown on farm : One-~half : One-half
i Purchased : One-half : One-hsalf
Corrals ¢ Cash expenses :
Water system: / s :
Repairs : Cash expenses :
Fuel snd oil : : A1l
Farm machinery : H All
Marketing : One-half : One-helf
Miscellaneous cash : :
items : One-hal £ : One-half

: Landlord receives:

Tenant receives:

Residue after
deducting above

expenses from total

‘receipts : One-half : One-hslf
To cover: : :
Labor: : :
Man s One-half : One-half
! Horse work : One-half : One-half
| Interest : One-hal f : One-half
; Wages of : :
: management : Profits : Profits
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1 Corrals

Fifty-fifty

Customary Contract

Items

Landlord

Tenant

T he landlord will

pay or furnish:

The tenant will

pay or furnish:

Feeder stock ,
Feed:
Grown on farm
Purchased

Water system:
Repairs
Fuel and oil
Marketing
Miscellaneous cash
items

One-half

One-half
One-hsalf
Cash expenses

Cash expenses
One-half
One-half

One-half

e o¢ oo os lee a0 o0 jee o0

0 o5 ®% e® o0 se e oo

One-half

One-half
One-half

One-hal f
One-half

One-half

0e o0 oo [as 0o 00 00 20 o6 00 00 00 8¢ 00 o0 oo e a0 a0 00 e

ILandlord receives:

se oo

Tenant receives:

Residue after
deducting above
expenses from total:

s o0 oo oo

e oo

cash receipts : One-half : One-half
-To cover: : :
Labor: : :
Man 1 : One-half : One-half
Horse work : : All
Interest : One-half : One-half
Wages of : . :
management : Profits : Profits

!
|

i
1

i
!

§1Horse feed included

in joint supply.
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Comparative Theoretical Returns

from the Different Contracts

To obtain a theoretical comparison of the returns
Efrom different contract, Table XXIII was constructed. The
average of the 54 records was used as the basis for the

! gonversion i%to the different partnership arrangements.

. The average number of head fed was 1,464, the average net
| return per head was $-.09. By an examination of this
Table it is found that the landlord under the labor versus
capital contract made the only gain, of $56.33 of all the
arrangements, and that the tenant suffered the greatest
loss. The loss was $174.80 a8 compared with $-59.23 under
the fifty-fifty; $-39.48 under the one-third-two-thirds;
and $-29.61 under the one-fourth-three-fourths., Further,
the tenant's total cost of $612.06 for man labor and horse
work is considerably larger than the interest charge of

$369.43 paid by the landlord. It is evident that the wide

difference in these costs bears heavily upon the tenant.

! In each kind of partnership there is adequate margin
to vay for the man labor, the horse work, and the interest
Eafter the purchase cost, the feed cost, the marketing, and
;the miscellaneous cash items had been paid, except in the
gcase of the tenant under the labor sgainst capital arrange-

ément. Here there was a deficiency of $53.95 for meeting

‘the above listed items. The last balance was not enough
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Table XXIII. Comparative returns from feeder sheep under the different kinds of partnerships.
Based on the average of 54 records for 5 years.

Une~third Cne-fourth
All Fifty-fifty two-thirds three-fourths labor vs. capital
Farus Tenant Landlord Tenant Landlord Tenant Iandlord Tenant landlord
RECEIPTSecscese eee$19235.23 $9617.61 $9617.62 $6411.75 $12823.48 $4806.081 $14426.42 3 $19235.23
EXPENSES

PUrchaseeese s .o 12509.04 6254.52 6254.52  4169.68 3339.36 3127.26 9361.78 12509.04
Feedecvvasas eees 4574,21 2287.11  2237.10 1524.74 3049.47 1143.55 3430.66 4574.21
Marketingesecees  079.46 439.73 439.73 293.15 586.31 219.38 659.58 479.46
Miscellaneousee. 156c 29 780 14 7805 52. 10 104. 19 39.06 117023 156029
Total 18119.00 9059.50 9059.50 6039.67 12079.33 4529.75 13589.25 18119.00
Balance to cover 1116.23 558.11 558.12 372.08 744.15 279.06 837.17 558.11 558.12
Intereste..... 369.43 184.71 184.72 123.14 246.29 92.36 277.07 369.43

Man labores... 434.85 217.42 217.43 144.95 289.90 108.71 326.14 434.85

Horse work.... 177.21 88.61 88.60 59.07 118.14 144.30 132.91 177.21
Total 981.49 490.74 490.75 327.16 654,;;; 245.37 736.12 612.06 369.43
Balance to cover 134.74 67.37 67.37 44,92 89.082 33.69 101.05 -53.95 188.69
Water charge.. 83.01 41.50 41.51 27.61 55.34 20.75 62.26 24.90 58.11
CorralsSececees 106.017 53.04 53.03 35.36 70.71 26.52 79.55 31.82 T4.25

Equipmendeeoss. 64.13 32.06 32.07 21.37 42.76 16.03 43.10 64.13
Total 253.21 126.60 126.61 84.40 168.81 63.30 109.91 120.85 132.36

NET RETURNS:ec... . =116.47 -59.23 ~-59.24 -39.48 -78.99 -29.61 -88.86 -174.80 56.33
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to cover the total cost of the water system, the corral

and the equiopment charges except again in the case of the
)

- landlord under the labor against capital contract.

The figures in this Table are indicative of sufficient

¢

;funds to pvay for the majority of the costs of the feeding
. operation. They also show that the tenant would not have

'lost his capital under the fixed-ratio type, if he had fed

§continuously for the five years.l

|
1By the addition of two more years to the five years
‘8tudied, the average net return per head was raised from
$-.09 to $.14. This increase strengthens further the
‘above statement. But the addition of the 8th year, or
.the 1929-1930 year, will make the weighted average much
;lower than the five-year average.
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SUMMARY

} The real purpose for making this economic study of

?feeder sheep and cattle partnerships was to analyze sta-
Etistically the different kinds of contracts and the eco-
;nomic factors which cause variations in the financial |
returns from the feeding opseration and then with these
gbases to decide which form of contract was the fairest to
;1ts contracting parties.

The source of the data used was described.

A brief history of cattle and sheep feeding in North-
ern Colorado and in the state as a whole was given to show

the magnitude and the risks of the industry.

To show the necessity for partnership feeding a very

brief review was made of the growth of tenancy in the ares
%studied. In this connection actual examples of_the amount
?of capital required for the feeding enterprise and the
source of credit were given.

The important types of psrtnerships were discussed

'and the common provisions of the two most common contracts,

namely, the fifty-fifty and the labor-capital, were

;described.

A comparative study of the actual settlements and the

. Settlements, including the prorated farm costs for the

:
{
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1fifty-fifty and the labor-capital arrangements was made.

The gross linesr correlation method was employed for
the analysis of the various economic input factors.

Gross correlation method was first applied to the 21
partnership feeder sheep records. Then, to secure greater
accuracy from more samples, the data from the 54 feeder
sheev records which extend over a period of five years
were studied by gross, net, and multiple linear correla-

tion methods to find the most important factors influencing

| the financial returns from feeding sheep.

Correlations among the variables have been calculated
and are given, Tables VIII to XIIi, inclusive, and Fig-
ures 2 to 5, inclusive.

The significant causal factors as a result of the
linear correlation method were found to be selling price,
purchase price, feed cost per pound of gain, and initial
weight. The multiple correlation of these factors was

R.985, or almost unity.

, Ninety-seven per cent in the variastions in the fi-
_nancial returns was found to be due to the combined effect
?of these four factors.

| A forecasting equation derived from the multiple
?correlation process was used for predicting the fluctu-
gations for each of the four independent variables and for
_the probable return. An example illustrating the use of

the equation was given. The accuracy and the limitations

:of the prediction formula were discussed., A series of




?prediction tables were construéfed to show the effect of
~the various price and cost combinations upon the resulting§
5gain per head fed for feeder sheep.
; The relative advantages of the different contracts
were discussed. This discussion was followed by a set-up
of a model and a customary contract for both the half-and-
half share and the labor-capital methods, and the fairness
iof their respective contractual relations among the part-
'ners was analyzed. In the analysis of these two contracts
use was made of the prediction equation.

For a final comparison of the fixed-ratio and the
flexible-ratio types of partnerships, the average of the
b4 feeder sheep records was used as the basis for a

theoretical conversion into the several kinds of contracts

in Table XXIII,




CONCILUSIONS

| The statistical analysis of the 54 feeder sheep rec-

i
i

%ords, mostly from Weld County, Colorado has demonstrated
' that the fixed-ratio partnerships were the fairest to the
;tenant. In the fixed-ratio agreements one partner was not
penalized at the expense of the other if the feeding ven-
ture proved to be a loss, Furthermore, the analysis has
shown that the tenant would not have lost his capital in
the five-year period studied, since the receipts were
large enough to meet the major expenses of the feeding
enterprise.

The study slso revealed that the labor against cap-
ital contract, or flexible type, will penalize the tenant

more than the landlord under the existence of unfavorable

Iprices, and also if the returns should be rather smsall,
!the tenant will receive a lesser share of them than the
11andlord. On the other hand, when favorable prices pre-
. vail, the tenant has a chance to win a large return with-
éout having risked his capital, Practically all of the
gindividual feeder sheep records studied showed that the
Esum of man labor and horse work is greater than the

~interest cost and, therefore, it takes a good margin to

fequalize the shares of the partners. In the five-year
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period the capital of the landlord remained intact.

The data in this study will be serviceable to pros-
pective sheep feeders who wish to enter into a partnership
to make a wiser choice from among the respective analyzed

contracts. Before a particular partnership contract is

;selected a study of the prediction Tables XIV to XIX,

zinclusive, would be helpful in seeing the probable returns

as a result of the varying values for the dominant fac-
tors. These figures can be compared with the estimated or
the actual cost of the individual's previous feeding oper-
ations.

Which contract in the last analysis should be se-
lected for partnership feeding? The decision will be
always influenced by the financial resources of the con-
tracting parties, by their mansgerial abilities, by their
skill and knowledge of the feeding game, and by their
bargaining abilities, There must be a willingness to
study the ever-changing economic forces of price, supply

and demand with regard to the sheep feeding industry.




83

EXPLANATION OF STATISTICAL TERMS USED (9)

(The use and meanings of these terms are
here explained in order that the infor-
! mation contsined in the articles re-

‘ ferred to may be more resdily used by
persons who are not familiasr with

» correlation procedure)

The relation between two or more factors may be
measured by gross, net, and multiple correlation methods.

Gross Correlation deals with the relationship between

two factors, the influence of all other factors being ig-

nored. It is an effective method when fluctustions in one
factor are due chiefly to the influence of only one other

factor.

Net Correlation deals with the relationship between

two factors, the influence of certain other selected fac-

tors being eliminated by eliminating their effeects by
a
‘mathematical methods.

Multiple Correlation deals with the relationship be-

(tween one factor and a group of selected factors acting
jas a unit., It is seldom, if ever, possible to include in
gan investigation all factors responsible for fluetuatioms,
ébut the imvortant factors of immediste interest may be

jconsidered, and the combined influence of these important

 factors all acting upon the one factor is determined by
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-2

" this method.
The way in which one factor affects another factor
~may be revresented (graphically) either by a straight

. line or a curve. Linear correlation considers the rela-

" tionship as indicated by the straight line of best fit,
ﬁ‘represented by the equation of a straight line. Curvi-

?linear correlation considers the relationship represented

by the curve of best fit. The true relationship between

factors can usually be determined more accurately by

curvilinear method than by linear methods.

The coefficient of correlation is s measure, in ab-

:stract terms, of the degree of relationship between fac-
tors insofar as this relationship may be determined by
linear correlation, Since the coefficient is an abstract
term wholly detached from any concrete term of measure-
ment, a comparison is afforded of the relation between fac-|

tors employing entirely different units of measure. The

§re1ationship, or correlation, is perfect when a change in
§one factor is always accompanied by a similar change in
zthe other. When an increase in one factor is accompanied §
by an increase in'the other factor the correlation is
ipositive and is signified by s plus (4) sign. On the
'other hand, if the increase in one factor is accompanied
;by a decrease in the other, the correlation is ssaid to be
ﬁnegative and is signified by a minus (-) sign. Perfect

positive correlation is represented by a coefficient of

.+1.,0, perfect negative correlation by a coefficient of
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‘=1,0 and no correlation by a coefficient of O,

The coefficients of determination indicate in terms

tof percentages the portion of variability of the dependent
éfactor for which each of the causal, or independent, fac-
- tors are apparently responsible, The per cent of vari-
%ation in the dependent factor which is determined by the

| entire group of causal factors is the sum of the coeffi-
cients of determination. When other factors are included
in a study the relative importance of each factor may
change somewhat,

The coefficient of regression measures the average

change in the dependent factor associated with a unit
change in the causal, or independent factor, where the re-
lation is expressed by a straight line,

The independent factors are those whose values change

for causes other than those considered in the particular

study. The dependent factor is the one the value of which

is regarded as being dependent upon, or caused by, changes

in the independent factor or factors,

By substituting values derived by linear correlation 2
in the equation to a straight line, or by reading values
! from the curves when curvilinear cbrrelation has been
femployed, an estimate of the value of the dependent factor
émost likely to accompany given values for the independent

' factors can be made.

f
i
t
i
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Sheep and cattle feeding on irrigated farms in North-
éern Colorado has become an economic necessity due to the
?system of farming which has developed in the area. Well-
;balanceﬁ systems have been built around staple enterprises
adapted to the area., Crops and livestock have been se-
Elected,which fitted well together and contributed to each
’other. Under this program the operator is given an oppor-
tunity to use his labor and his equipments effectively.
The most important livestock enterprise is the feeding of

sheep and cattle which provides the best means for the

ing operations require considerable financial resources,
two or more persons very frequently enter into a partner-

ship for the undertaking. These persons are usually the

'tenant and the landlord.

The real purpose for msking this economic study of
feeder sheep and cattle partnerships was to analyze sta-
tistically the different kinds of contracts and the eco-

nomic factors which cause variations in the finsancial

|
!
!
|
:returns from the feeding operation amd then with these

‘bases to decide which form of contract was the fairest to

its contracting parties,

utilization of the non-marketable feeds. Since these feed-

|
!
|




The data for this investigation were obtained from
farmers in Northern Colorado during the years 1922, 1923,
1924, 1925, and 1926, The farms studied are located chief-
ily in Weld County. The records were taken from the farmers
‘by the detailed cost route method., By this method the

éfarms were visited at regular intervals each year and the

gfarmers were assisted in keeping complete and accurate rec-
gords of’/all their fearming operations, The data gathered
show the man labor, the horse work, the seed, the fertili- |
zer, and other materials in growing cerops and the feed, the
iman labor, the horse work, and the miscellaneous cash costs
in producing livestock and livestock products. The data
also show the yield of each crop, the quantity sold, and
the disposition of the balance and the saies of the live-
stock and livestock products. The sheep and cattle feeding
enterprises on these farms were selected for particular
analysis.

The feeding of sheep and cattle on the irrigated farms

in Northern Colorado has grown into an extensive business.;
‘This whole area has taken the lead in the feeding of lambs
in the United States. Colorado is one of the important

cattle feeding markets in the country and is the leading

§

| ,
{lamb feeding state of the nation. In 1929 Northern Colo-
‘rado fed 88 per cent of the cattle and 80 per cent of the
fsheep eand lambs in Colorado. For the last seven years the

|

?average number of sheep and lambs on feed in the state was

about one and a half million.




|
To show the necessity for partnership feeding a very

brief review was made of the growth of tenancy in the area
studied. In this connection actual examples of the amount
of capital required for the feeding enterprises and the
gsource of credit were given.

The important types of partnerships, the fixed-ratio
and the flexible-ratio were discussed and the common pro-

. visions of the two most common contracts of these types,
namely, the fifty-fifty and the labor-capital, were
described.

A comparative study of the actual settlements and the
settlements, including the prorated farm costs for the
fifty-fifty and the labor-capital arrangements was made.

The gross linear correlation method was employed for
the analysis of the various economic input factors. g

Gross correlation method was first applied to the 21
partnership feeder sheep records., Then, to secure greater

accuracy from more samples, the data from the 54 feeder

sheep records which extend over a period of five years were

‘studied by the gross, the net, and the multiple linear
icorrelation methods to find the most important factors in-
fluencing the financial returns from feeding sheep.
Correlations among the variables can be found in Tables
VIII to XIII, inclusive, and in Figures 2 to 5, inclusive.

The significant causal factors as a result of the

élinear correlation method were found to be selling price,

purchase price, feed cost per vound of gain, and initial




gweight. The multicle correlation of these factors was
R.985, or almost unity. IHinety-seven per cent in the vari-
‘ations in the financial returns wass found to be due to the
icombined effect of these four factors.

A forecasting equation derived from the multiple

' correlation process was used for predicting the fluctu-
ations for each of the four independent variables snd for

' the probable return. An example illustrating the use of
the equation was given., The accuracy and the limitations
of the prediction formula were discussed. A series of pre-
diction tables were constructed to show the effect of the
various orice and cost combinations upon the resulting gain
‘per head for feeder sheep.

| The relative advantages of the different contracts
were discussed. This discussion was followed by a set-up
of a model and a customary contract for both the half-and
half share and the labor-capital methods and the fairness
of their resvective contractual relations among the part-

ners was aralyzed. In the analysis of these two contracts !

use was made of the prediction equation.

For a final comparison of the fixed-ratio and the
flexible~-ratio types of partnerships, the average of the
54 feeder sheep records was used as the basis for a theo-
retical conversion into the several kinds of contracts in

Table XXIII,




CONCLUSIONS

| The statistical analrsis of the 54 feeder sheep rec-
!
!ords mostl; from Weld County, Colorado, has demonstrated
Ethat the fixed-ratio partnerships were the fairest to the

jtenant. In the fixed-ratio agreements one partner was not
?penﬁlized at the expense of the other if the feeding ven-
ﬁture proved to be a loss. Furthermore, the analysis has
shown that the tenant would not have lost his capital in
the five-year period studied, since the receipts were large
enough to meet the major expenses of the feeding enterprise
The study also revealed that the labor against capital
contract, or flexible type, will penalize the tenant more
than the landlord under the existence of unfavorable
‘prices, and also if the returns should be rather small, the

tenant will receive a lesser share of them than the land-

lord. On the other hand, when favorable prices prevail,

the tenant haes a chance to win a large return without hav-

ing risked his capital, ZPractically all of the individual f

'feeder sheep records studied showed that the sum of man
labor and horse work is greater than the interest cost and |
ithat it takes a good margin to equalize the shares of the
gpartners. In the five-year period the capital of the land-
glord remained intact,

i The data in this study will be serviceable to prospec-

tive sheep feeders who wish to enter into a partnership. to




!make a wiser choice from among the respective analyzed

‘contracts. Before a particular partnership contract is
gelected, a study of the prediction Tables XIV to XIX, in- |
clusive, would be helpful in seeing the probable returns as
a result of the varying values for the dominant factors.
These figures can be compared with the estimated or the
actual cost of the individual's previous feeding operations,
| Which contract in the last analysis should be selectedg
for pértnership feeding? The decision will be always in-
fluenced by the financial resources of the contracting par-
ties, by their managerisl abilities, by their skill and
knowledge of the feeding game, and by their bargaining

abilities. There must be a willingness to study the ever-

changing economic forces of price, supply and demand with

regard to the sheep feeding industry. i

LIBRARY OF THE
STATE ASHICULT'L COLLEGE

PORT COLLINS, COLO.




	1930_Bigelow_001
	1930_Bigelow_002
	1930_Bigelow_003
	1930_Bigelow_004
	1930_Bigelow_005
	1930_Bigelow_006
	1930_Bigelow_007
	1930_Bigelow_008
	1930_Bigelow_009
	1930_Bigelow_010
	1930_Bigelow_011
	1930_Bigelow_012
	1930_Bigelow_013
	1930_Bigelow_014
	1930_Bigelow_015
	1930_Bigelow_016
	1930_Bigelow_017
	1930_Bigelow_018
	1930_Bigelow_019
	1930_Bigelow_020
	1930_Bigelow_021
	1930_Bigelow_022
	1930_Bigelow_023
	1930_Bigelow_024
	1930_Bigelow_025
	1930_Bigelow_026
	1930_Bigelow_027
	1930_Bigelow_028
	1930_Bigelow_029
	1930_Bigelow_030
	1930_Bigelow_031
	1930_Bigelow_032
	1930_Bigelow_033
	1930_Bigelow_034
	1930_Bigelow_035
	1930_Bigelow_036
	1930_Bigelow_037
	1930_Bigelow_038
	1930_Bigelow_039
	1930_Bigelow_040
	1930_Bigelow_041
	1930_Bigelow_042
	1930_Bigelow_043
	1930_Bigelow_044
	1930_Bigelow_045
	1930_Bigelow_046
	1930_Bigelow_047
	1930_Bigelow_048
	1930_Bigelow_049
	1930_Bigelow_050
	1930_Bigelow_051
	1930_Bigelow_052
	1930_Bigelow_053
	1930_Bigelow_054
	1930_Bigelow_055
	1930_Bigelow_056
	1930_Bigelow_057
	1930_Bigelow_058
	1930_Bigelow_059
	1930_Bigelow_060
	1930_Bigelow_061
	1930_Bigelow_062
	1930_Bigelow_063
	1930_Bigelow_064
	1930_Bigelow_065
	1930_Bigelow_066
	1930_Bigelow_067
	1930_Bigelow_068
	1930_Bigelow_069
	1930_Bigelow_070
	1930_Bigelow_071
	1930_Bigelow_072
	1930_Bigelow_073
	1930_Bigelow_074
	1930_Bigelow_075
	1930_Bigelow_076
	1930_Bigelow_077
	1930_Bigelow_078
	1930_Bigelow_079
	1930_Bigelow_080
	1930_Bigelow_081
	1930_Bigelow_082
	1930_Bigelow_083
	1930_Bigelow_084
	1930_Bigelow_085
	1930_Bigelow_086
	1930_Bigelow_087
	1930_Bigelow_088
	1930_Bigelow_089
	1930_Bigelow_090
	1930_Bigelow_091
	1930_Bigelow_092
	1930_Bigelow_093
	1930_Bigelow_094
	1930_Bigelow_095
	1930_Bigelow_096
	1930_Bigelow_097
	1930_Bigelow_098
	1930_Bigelow_099
	1930_Bigelow_100

