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CHAPTER I
INTRODUCT ION

Problem

In the past three decades, livestock auction markets in Oklahoma
have shown the typical growth pattern characéeristic of most new indus-
tries. The first sign of & new industry is Its inception period fol-
lowed by a period of rapld growth, both in numbers and capacity. Fol-
lowing this rapid expansion is the leveling off periocd as the demand
for them is fulfilled. Eventually a declinme in numbers of auctions
will materialize as the low volume firms with high unit cests fall
by the wayside as competition between f£irms for the available market
tightens. Thus, the need manifests itself for increased reskarch
into the efficiencies of operation that may be obtained by the exist-
ing livestock auction markets.

1f market operators are to maintain their relative positions im
the market, knowledge of increased efficiemcies (both physical and ec~
onomic) must be considered and adopted. The fruits of such auctions
will increase the material welfare of not omly the market operator,
but farmers, consumers, and society as well.

1f one surveys the livestock auctioms in Qklahoma producing a
markeﬁing sexvice, he is instantly aware of the large variatiom in their
scale of operations. For example, one would find auction volumes vary-
ing all the way from 4,000 animal units annually to these handling over

100,000 animal units., While some are operatimg quite efficiemntly,



others are operating at considerably less than the efficiency that would
be possible. In most éases, the inefficiencies are due to incomplete
knowledge of costs relations associated with alternative scale of plants,
| possible immovations, and unforseen changes iﬁ the demand for their |
marketing services.

Within this setting, this study deals primarily with the economic
aspects of the problem. Hewever, it is related to physical efficiencies
to the degree that costs are influenced by physical relationships and
comparative costs @ measure of comparative physical efficiemcy. This
provides & means of contrasting one firm's costs with anothers, lending
additional information that the market cperator may use irn making deci-
sions as to operational changes.

This research project will not give an easy solution to the ulti-
mate end of reducing operating costs., It is designed to present the
physical environment within which auctidn markets eperate, the theory
cf the firm, and informatiom regarding volumes and costs of marketing
cattle in auction firms selected to represent a large range of opera-
ting velume. As such, its specific objectives are:

(1) To examine the general theoretical framework for cest and

| efficiency studies;

(2) To review alternative meth@d@logical approaches to these

studies;

(3) To provide an empirical analysis of the cost relatiomships

of certain selected livestock auctiomns in Oklahoma; and

(4) ‘To give an ecomomic analysis of the results in regard to firm

size and locatiem under poétulated geographical demend for

services,



If the above objectives are fully realized, it should provide in-
formation which would be useful to present and potential firm operators
in formulating decisions as to the scale of operations that may be most
efficient for the individual conditions with which they are faced.

It is with these views in mind that this study was initiated.



CHAPTER II
THEORETICAL FRAMEWORK

The conceptual framework for cost and efficiency firm studies
can be based with some alterations, on the logical tenets of the
conventional economic theory of production.l In this section the
theory necessary for evaluating the oper&ﬁions of firms and the
postulation of models from which relevant ecomomic parameters ma& be
estimated, will be presemted, Particular attemtion will be directed
toward the scale of firm operations that would be most efficient
under alternative operating conditions,

A cursory view of the procedure to be followed in the develepment
of the theory seems warranted at this point to provide a logical frame
of reference for the reader.

Any firm engaged in the process of production is faced with many
complex problems. 1Its resources must be correctly allocated to any
and all products it produces, it must preduce only that amount of pro-

duct which will maximize its profits and, in gemeral, must strive to

lDiscussions of the conventional economic theory of production:
Sune Carlson, A Study on the Pure Theocry of Productiom, London: P.S.
King and Son, Ltd., 1939,
Paul A. Samuelson, Foundations of Economic Analysis, Cambridge:
Harvard University Press, 1947.
Kenneth E. Boulding, Ecomomic Analysis, New York: Harper and Bros.,
1948.
Erich Schneider, Pricing and Equilibrium, New York: The Macmillan
Company, 1951,
Richard H. Leftwich, The Price System and Resource Allocatiom, New
York: Rinehart and Company, 1955.




obtain as high a degree of efficiency im its operatioms as possible
within‘its particular type of production environment.

Ihe ma jor portion»of this chapter will deallprimarily with the |
theory behind the prodﬁction process and a presentation of the relevant
criteria upon which to base the decigion of how to combine resources
and how much a firm shquld produce. In conjunction with determining
the least cost éombinati@n‘of resources and the profit maximizing out-
put, total cost functions will be derived., The gemeration of the costs
in production wili then be analyzed for both continuous and discrete
cases, The last portion of the chapter is devoted to the examination
of a few of the more lmportant deterrents to firm operational efficien-
cy such as, frequency of operation and seasonality of cattle market-
ings,

Assumptions and Definitions

Before a presentation of the relevant theory, let us define a firm
and make the necessary restrictive and expository assumptions for the
firm analysis that is to follow,

A firm may be defined as an institution which buys raw materials,
transforms them in some manner, and them resells the new product with
the purpose of making a profit from the tramsitiom., A plant when in
cperation is faced with prices for its resources plus the cost of the
transformation operation. Alsoc, there is given in the market a price
for the firms finished preduct. At different levels of output and the
accompanying amounts of imputs, the firm is thus faced with varying
amounts of césts.of production and the subsequent revenue from its sale.
With profit maximization as one of its goals, the firm should erect

that scale of plant which provides the greatest divergence of revenue



over costs in conjunction with the demand for its product°

Along with the defimition of the firm, the following relevant as-
sumptions are made,

1, Perféct knowledge is availabie,

2, Production is of a timeless nature,

3. kesources will be perfectly divisable and mobilga

4, The most efficiemt techmology will be utilized.

The Isoguant - Isocost Approach to Producti@m‘Theory

bThis appreach to the theo;y of production attempts to abstract
from the real world of firm production only the most relevant variables
with which we will bebcnncerned; Ihis abridgement allows us to analyze
the underlying principle of preduction amd thé consequences of alter-
native actions within a manageable framgwork° Theory also provides us
withithe relevant choice rules towgrd which thg efforts are directed.

| Let us illustrate with a diagram and the Aefinitions necessary
for this approach as used in the body of the text.

1, ~Isoquants - These curves show the differgnt combination of
two resourées ( X_and'Y) with which a firm can produce equal amounts
of product (Z).

2. 1Isocosts -~ These curves show the different combinations of
resources which the firm can purchase, given the price per unit of each
resource, at an équal putlay of expenditures, These outlay functions
denoted by Pys P2,1P3, P4, are assumed given and fixed,

3. 1Isocline - This curve shows the least-cost resource combina- -
tien for Qarious outﬁuts of product, As such, it represents the»gxpan-
sion path fér the firm and is denoted OA.

4. Ridge line - These two curves define thevrelevant economic

sector of the isoquants within which & ratiomal firm will operate and



are dgnp;ed OB. Outside of this area it would require the use of larg-
er amounts of each factor to preduce the same output and thus, by defi-
nition,a larger outlay than otherwise possible.

5. Plant - A firm of fixed physical size, but free to vary the

amount of product.produced°

‘Capital

. & b
0 X, X5 x3 x4 X5 X6

Labor

Figure 1. Hypothetical Labor-Capital Isoquant Map

Given the size plant, the prices of factors used ;n the producticn
of product Z, ;he price of Z, the nature of ﬁhe pro@uctiom fqnction, it
is then pqssibie, by applying ecomomic choice rules, to determine the
least-cost combination of résource usé and the correct amount of pro-
duct to produce in order to maximize profits.

It is gssumgd ;hat the production surface faced by a plant will
show the conventional decreasing returns im the relevant range of
output as illustrated by Figure 1. As equal units of vgriable re-
sources, X and Y, are added tc the production process, the output of

product Z will be less tham twice the preceding ocutput, i.e.,

).

2, < 221, Z3 < 321 and Z4 < ézl or more spec1f1cally(23 - Ze)<(z2 - Z1



If a competitive firm producing & quantity of product Z, with re-
sources X and Y whose prices are Px and Py respectively, ha¢ the follow-
ing genefal production functiom, Z = F(X,Y), the firm will minimize

the cost of producing any given output at the points where

———

This condition states that the slope of the iso-
cost line is equal to the slope of the isoquant curve, i.e., the margi-
nal rate of factor substitution is equal to the inverted factor price
ratio, This series of tangencies to the isoquants gives the firms
least-cost combinations for all cutputs end a lime comnecting these
points of tangencies shows the expansiom path the firm should use if
output is increased,

The correct amount of produc; to produce is based on profit max-
imiziﬁg cri;e:ia, Production should be expanded te the point where the
cost of preducing one more unit of product is just equal to its addi-
tion to total revenue when sold. Alternatively, it can be expressed inm
marginal terms such that the margiﬁal physical product per dollars
worth of each resource used is equal in the production of the pro@uct,

and equilibrium can be expressed in equatiomnal form as follows:

3z 2z
X Pz - Y Pz =1
Px Py

This equation may be expanded to include as many resources and broducts
as 1s desirable,

Alternatively, this proposition can be stated as félloﬁs: assume
that a firm accepts an order for a definite amount of product Z, a con-
stant, It is also assumed that production involves only twe factors
X and Y and that the prices of these factors, demoted by P, and Py’

are given to the firm and remain counstant during the relevant time.



‘It>isbtequired to find that combination of the two factors which under
these circumstances will minimize the total cost of fiiling the order.
Total cost in this case is no longer a function of the quantity of pro-
duct to be prodﬁced, but is now a functioﬁ of the quantities of the
two factors. Moreover, the firm can chocse only among those combina-
tions of factors that lie within its production fﬁnction and as such
can obtain only a relative minimization of costs, f.e., a minimum rel-
ative to the possibilities offered by the production function. Thus
we have the cost function

TC = XPx + YPy
and the produc;ion function as a side relationm, subject tc which total
cost is to be minimized,

Z = £(X,Y),
which we write,

E-— £(X,Y)| =0. .

We now introduce this side relation inte the cost function in the
following manner. The expression Z - £(X;¥) is equal to zerc. The
addition of [2?- f(X,ii] to the total cost function will not change
the function since it i§yequivalent to adding‘zéfo to the funmctionm.
The lagrange multiplier, N\, is included to allow the function to be
adequately constrained. Thus,

IC = XP_ + YPy +* Ei - f(X9Y§]°
This is still a function of the two variables X and Y. A necessary
condition for a ma?imum or a2 minimum is that all first-order partial

derivatives be zero,

3TC y XYY
=P - A ¥ =0,

ﬂ

2TC  _ JE(X,Y)
S5 =By - AS53 =0,
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It remains, of course, to make sure whether our result spells an
extreme value at all, and whether this extreme value is a minimum or a
maximum, The sufficient condition for a minimum is that the second or-

der partial shall be positive,

2%e oy 2%kmw o,
- L0,

: ax2 oX

2 2

QTC =..A-Q—M—E>O
8Y2 3x9

Since the factor A is positive by assumption, these second-order par-
tial derivatives of total cost will be positive, if 62f(x,Y)/49X2 and
82f(X,Y)/<9Y2 are both negative. In order to see whether they are or
not, we must ascgrtain their economic meaning. The first-order p&;;ials
are the marginal productivities of the factors X and Y. The second-
order partial derivatives are the first partial derivatives of these
marginal productivities. The former represent the latter’s rates{of
change with respect to the factor quantities. Therefore, if the second-
order partial derivatives are to be negative, the marginal producti-
vities of each factor must decrease--if total product is allowed to
vary, then it must increase at a decreasing rate--as further imcre-
ments of the same factor are added. To express the same thing in fgm—
iliar economic termimology, increasing inputs of either factor must be
attended by decreasing physical returns. This is by no means always
the case. But it may be averred that the condition will normally be
fulfilled in the region that is relevant for the solution of our pro-
blem.

Solving for Ex and Py the first=@rdex equations provide the fol-

lowing two equations,
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P =)\-2EX,¥)

x 7 23X ’
p =N2EXY)
y ay

and dividing the first by the second we obtain

x o ERWPX.
,‘Py o£(X,¥) /0y

It may now be recalled that this 1s the path where the isocost is
tangent to the iscquant an@ the Mgsxé is equal to the inverse of the
price ratio, and as such, is the iéocline p;evi@usiy-defingd,

- Optimum Factor Comb:!.rnation2

;he érinciples‘of the isoqqant—isocost apprqach to resource utili-
zétion in the productiqn process can be extended to plant operation,
for example, to determine_thé §ptiﬁum use of two identical machines, or
in the cése of‘auction‘markets, the principle cem be appliea to opera~

tions such as loading or unloading chutes,

N
N
N\
N\

< AN
@ AN
= N
owd N N
ﬁ . :\\ N
() "~
= \\

N
‘; N
N N N
453 N\ N \\
Q| N NAN N\

N
N\
E N\
o \ \ .
\ Y

o N >
[a"1

Rate of Qutput Machine B

Figure 2. Hypothetical Isoquant-Isocost Map for Production
With Two Identical Machines

2Materia1 for this section is based om the work of:
B. C. French, L. L. Sammet, and R. G. Bressler, "Economic Efficiency in
Plant Operations With Special Referemce to the Marketing of Pears,”
Hilgardia, Volume 24, July, 1956, pp. 550-552,
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As an example of this phenomena, assume that the inputs can be
varied in continuous amounts (perfect divisibility). The dashed lines
in Figure 2 are isoquapts and the solid linmes are isocssts, At low
levels of output, the isocosts are convex‘to the origin,sincebaverage
cost of one machine is less than the average cost of twe machines at a
less than full utilization of one machime. This convexity decreasés
as output is increased and bec&mes tangent to am isoquant at a p@int
past that of minimum average costs of ome machine. As outpﬁt‘is in~
creased still further, the isocosts reverse themselves and pecome more.
and more concave to the origin,

As output is expanded from the origin along the expamsion path
which in ;his case represemts_equal_utilization of machines, it is
readily seen by inspection of Figure 2 that costs will be_maximized
through the range where the isdcost exhibits concavity to the origino
Therefore, costs will bg lower by using only one machine up to‘this
point, llncrgasgs in ocutput beyond this point will necessitate the use
of both ﬁachines used equally to minimize costs. A similar analysis
will pre§a11 to determine when to use more th@n two machines., |
Total ¢gst and the Produﬁti@nwFunction |

In subsequent Secti@ns hjpothetigal total cost curves are fre-
quemﬁly used in a gr@phic.analysis of fifm operations. The logic by
which the total cost curve is derived from a production fumctiom with
given Eactor‘prices seems warranted at this point,

Total cost is usually thought of as a function of output. However,
for the purposes of this amalysis, we will)take total cost as given,
and maximize output Q. The maximum output will depend on the prices of

the factors of productiom; X, and X,.
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With the prices of the factors given and total cost varying at
different levels, a‘seriés of isocqsts will be obtained, eaéh isocost
corresponding to cne value of total cost, The maximum output Q for
each.tbtal cost is determinéd by the point of tangeﬁcy to that parti-

cular isocost (Figure 3).

>§q
] C
5]
v B
=
g? ,=/000
=

Q=95

013900
Inputs of X

1

Figure 3. Hypothetical Isoproduct and Isocost Map

The line ABC, (Figure 3), formed by the points of tangency is the
now familiar iéocline and the prices of factors are gssumed to be con-
stant thréughout its length. Along this lire ABC and only along this
line is,

39 . 20 Py

M Sx*+3% = 7,

From the line ABC each value of total cost is related to ome
value of output Q. Plotting down this correspondence between total
cost and output, we obtain the total cost curve (Figure 4)0 As long
as prices remain constant, the operator will move only on the line

ABC (Figure 3) and ABC (Figure 4) will be his cost cuxrve,



& TC
-
y ‘ .
8 1500F ~— e m e m— — <
o }
S |
B 1300 T Tt m e e > |
8 o
8 “ -
~ 1000f----- 2 : i
® |
3 ' C
= ! ‘
i E i '

‘ | f 1

0 800 950 1000

Output of Product Q

Figure 4, Hypothetical Total Cost Curve

Alternmatively, this proposition can be stated as follows:

the production function;

(2) Q =Xy,

and the prices of X and Y to be 1 and 2 respectively.

14

Assune

The first order partial derivatives; i.e., the marginal physical

productivities will be

2Q
(3) 5X Y
and
=209 _
@ =+ =x

Substituting the prices of X and Y and the values of the two first-

order partials into relation (1) becomes

X
(3) Y =5

which is the equation for a straight lime and as such traces out the

least~cost resource combinations for various outputs of product.

The equilibrium positiomn of the entreprenuer in this example is
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described by the system;

Px P
6 ——=——,
X y

(N Q= £X,Y);

(3) TC =XP_ + YPy.
and, as such, these relations describe the behavior of the entreprenuer,
where (6) is the condition for maximum output for a given cost, (7) is
the technical relation given by the arts, and (8) is the definition of
the total cost. In the three relations (6), (7) and (8) there are four
unknowns TC, Q, X, and Y as the prices of the factors are given. By
expressing Y in terms of X, equation (5), the three relations (6), (7
and (8) will involve only TC and Q and will represent the totélbéost
function, TIC = £(Q). - o

Reaexpressing‘the three relations (6), (7) and (8), these rela-

tions become

(6" Yﬁ-%- ' (7") Q =xY (8°) TC =X + 2¥.
Introducing (6') into (7°') and (8') we obtain
Q=Xx-5 = me=xs+2-
or
2Q = X2 I¢C = 2X
and
x =12 x =L
hence
TC = 2 V2Q

This now gives the equation for determiminmg the total cost curve

when the production function and the prices of the factors are given.
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Costs of Production

In the classical treatment of the costs of production, the anal-
ysis df the possible production situations are presented in terms‘of
both fhe short-run and the loﬁg—run. The former exeﬁplifyipg the sit-
uation where a firm is represented by & given scale of plant and, as
such, has a number of fixed costs associ@ted with it. In the létter,
long-run, all costs are taken as variable with the firm able to adjust
its size of plant in order to show the benefits of the economies of
sgale that may accrue, if any.

The following postulated cost situatioms will, in general, be re-
stricted to the long-run concepts;:

1. Conventienal theqry,

2. Decreasing costs over the entire range of output,

3. Constant costs over the entire ramge of output,
1. Conventional Theory

Iﬁ the long-run all costs are variable as fixed costs are zero,
Therefore, the TC curve starts at the origin; Underlying each total
cost curve is a physical productiom functionm, whigh gives rise to its
general shape assuming resources are independent of resource quantities,
As the resourcé prices, when applied to the resources used in the pro-
duction of some product, form the total cost curve, it is essential
that the firm use the most efficlent techniques possible to obtain the
highest production relationship and consequently the lowest total cost
curve. The general slope of the curve will also be affected by the
price of the factors; higher prices giving rise to steeper slopes and
lower prices ﬁhe reverse,

In the long run, it is possible to build f£irms of any given size,

as all factors are variable. Super-imposing a number of differing
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size scales of plants (short-run) on the LRTC curve will show the con-

trasting costs for these varying size plants (Figure 5).

LRTC

Total Cést

Qutput of ¥

Figure 5. Hypothetical Short and Long=-run Total Cost
Curves (Conventional),
From the TC curves above, short run average cost curves and long-
run average cost curves are derived which show the economies of scale

that may be obtained with varying scales of plants (Figure 6).

Average Cost

X

OQutput of X

Figure 6. Hypothetical Short and Long-run Average Cost
Curves (Conventional)
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As the size of plants are increased, efficiencies of scale due to
division and specialization of labor, and technological factors of pro-
duction occur. These economies will accrue up to a point when the opti-
mum’size plant is reached.‘ Any increase in plant éize will cause dis-
economies of scale to out weigh the economies and cause their average
costs to rise,

The LRAC is a line drawn tangent to the short run average cost cur-
ves and shows the least cost combination of resources and represents
the planning curve for increases in scale of plants,

2, . Decreasing Total Cost Over Entire Range of Qutput

The general shape of the total cost curve assumed under this pest-
ulated cost situation is one of increasing costs at a decreasing rate
as output is increased (Figure 7). This situation may be visualized
as the first sector of the conveﬁtional total cost curve just short of

the inflection point.
LRTC

sTc,  s1c;  STC
I / /

Total Cost

Qutput of X

Figure 7. Hypothetical Short and Long-Run Total Cost Curves
(Decreasing)

It is evident that the economies to be derived from increasing the

scale of plant will be slight, except at small quantities of output, but
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will continue throughout the entire range of possible outputs (Figure 8).

LRAC

-Average Cost

OQutput of X

Figuré 8. Hypothetical Short and Long-run Averagépcost
‘Curves (Decreasing)

3. Constant Costs Over the Entire Range of Qutput

FPirms operating under this postulated situation would be faced
with a directly proportiomal change in costs of operation as the pro-
duct output is increased, ioe,,an_q increase in resource utilization
will bring an & increase in costs (Figure 9).

With the linear total cost relation, the corresponding long-run
average cost function ﬁill have a positive average cost intercept, and
will be parallel to the X axis (Figure 10). 1In each éése the short-run
average cost curves will be tangent to the long-run average cest curve
at their minimum cost points for all possible changes in scales of plant.
It can readily be inferred then that no economies of scale will accrue to

any change in scale of plant,

- Total Cost

TC
7% LRTC
STCa
sTC, ,
/ @ STC Tt
/ ///’ 8 7 SICa 5763
/ 7 & / /
//’/, @ N / / //
< - N A
o B ol St o7 ar
P S
Output of X OQutput of X
Figure 9. Hypothetical Short and Figure 10. Hypothetical Shorxt
Long-run Cost Curves and Long~run
(Constant) Cost Curves (Con-

stant)
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A Discontinuous Cost Function

In most production processes, there are variable factors which,by
nature,are not freely divisible and must be boughf or hired in large
discrete units. Anuexample of this would bé a heavy piece of machinery
or even a unit of labor represented by one man, For this analysis the
costs of these discrete units will be represented by equipment costs,
Those variable inputs which are freely divisible are designated by

3

operating costs (Figure 11).” As such, the assumption is made that

they represent a linear cost function.

Equipment and Qpérating Costs

Operating Costs

Total Revenue

’Eatél Cost or Revenue

|
!
|
|
1
|
l
!
!
)

12 3 4 56 7 8 9 10 11
OQutput of X

Figure 11, Hypothetical Discontinuous Cost Function

As the firm increases output of product X, it is assumed that it
can produce two additional units of product per unit of time only if
the firm purchases one additional piece of equipment. When the costs

of these successive pieces of equipment are added to the linear

3This diagram is reproduced from: ‘
H. Brems, "A Discontinuous Cost Function,” American Economic Review
Vol, 42, September, 1952, p. 583,
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opgrating costs a discontinuous equipment and operating cost curve
results,

The total revenue relationship is derived from a conventional
linear'demand function which slopes downward to the right. The point
of maximum profits in conventional theory, where continuous functions
are assumed, is the point where the slope of the total cost curve is
equal to the slbpe of the total revenue curve or where MC is equal
to MR. In the diagram illustrated, this would occur at ébout 5 units
of output. However, this choice rule is not valid with the discon-
tinuous cost function as a close examination of the diagram will re-
veal, Profits will be at a maximum at & point infinitesimally short
of two units §f output, and where MC # MR.

Institutional Factors as a Cause of Inefficiency in Auction Market
Operations s ' ‘ s

Inherent in the operational environment within which the augtion
markets must function are factors which tend to put an upper limit on
the dggree éf efficiency which any auc;ion market may. obtain. These
faétors are, for the most part, beyond the control of any individual
market operator, but are relevant'nonethele;s.,

Some of the major causes are postulated in the form of the fol-
lowing problems.

1. -Frequency of operation.

2. Segsonal variability of cattle marketings,

3. Auétion markets that possess some degréé of monopoly con-
trol due to location,

4, Location as a factor in stabilizing the commission charges.

5. Price setting by the dominant firm,
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A possible solution is presented where it seems applicable,‘how-
ever, in many cases the problem may not be solvable with the present
state of economic theory.

1. Frequency of Opération

The auction markets now operating in the state of Oklahoma for the
most pa;t»h;ve only one sale day each week.  Ihis is a partial result
of the small area from which they draw their cattle and an inabili;y
to obtain sufficient cattle buyers ;ﬁd, as a result, additional sale
days may not be warranted., However, this infrequency of opergtion may
have a marked effect on plant efficiency.

Assuming that we have a given volume of cattle to handle, the ef-
fect of building a scale of plant to accomodate them all in one day
as pppqséd to handling them in two days may be shown graphically
(Figure 12). |

1 e i TC,

o B TC

Total cqst

e o m m. —— mmm w—  — —————

|
l
i
[
I
I
]

0 ] X1 |
Qutput of X

o

Figure 12, Hypothetical Total Cost'éﬁfve6®£ar'Ty05Auqtidns' 

In this analysis, two auction sizes are built, ome just large
enough to handle the given volume of cattle OX2 in two days. It's

fixed costs are represented by OA. The other size plant will be built
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just large enough to handle the volume in one day, with its fixed costs
just twice the costs of plant one. To simplify further the TVC are as-
sumed to be equal, (i.e.,AC = BD). The small plants TC, is tﬁén a suﬁf
mation of its fixed costs 0A plus its yariable costs AC. It is evi-
dent, therefore, that the large firm“s TC, differs from thg small plant’s
Tcs by the amount of its additional fixed costs, and subsequently a high-
er chfor:handling‘the given,volume in one day. If ecoﬁomies of scale
are introduced into the analyéis, the variable costs for fhe 1afge‘£i;m
will haQe a slope léss than that of the small firﬁ causing the differ-
ences in the fc of the two fifms to be more‘nearly equal aﬁlthe given
¥olume.
é. Seasonal Variability of Cattle Marketings

A characferistic of the cattle produc;ion enterprise is the high
degree of Qa?iability of cattlé ready for market at varying;;imes
;h;pugh any one year. Although the operator might correctiy estimate
anﬁual volumes, variability over months leads to uncertainty gsﬂto the
correct size of planf the'auctioﬁ market opefa;orvshould buil&, i.e.,

how much flexibility should he have in his plant.

Plant IT
Plant I

Average. Cost

Output of X

Figure 13. Hypothetical Average Cost Curves for Two Plants
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If we assume that the cattle numbers vary from day to day thfough—
out the year in a range ﬁrom XO to‘X4, the auction ma;ket operator
should buildvavélant with a high degree of fle#ibiliﬁy s0 as to keep
costs minimized (?lgnt,l, Figure 13). However, were the industry
characterized by a small degree of variability in a range of *2 to x3,
the auction market operator could build a plant with little £lexibility
and gear his productive processes to a small range of output, thus us-
ing the factors more efficiently, reducing his average costs (Plant_II,
Figure 13). |

3. Auction Markets That Possess Some Degree of Monopoly Control Due
to Location

If Qe assume that the auction has a given exclusive area from which
the cattle are obtained, there will be no retaliation by other firms if
the commission charges.are changed and that éntry into his exclusive
territory is forbidden, the firms equilibrium position can be deter-
mined.

The demand curve faced by the auction for his sgrvices will be
sloping downward to the right (Figure 14). As such it represents the
average revenue that he will be able to obtain as the commission cﬁarges
are altered., For example, if the commission charge is set at price at
point E, the services demanded will be OXE. Each purchaser will pay a
price of X2G or, alternatively, OE and, as such, is the average price
or revenue received.

The LRAC curve shows the least cost combination of resources for
various outputs of services the firm can obtain. It is possible for
the firm to build any size plant represented by the SRAC curves,

Assuming, as in the above diagram that the MR curve cuts the LRAC

curve at its minimum point, the long-run profit maximizing output will
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be at an output of OXB. At any other rate of output, profits will be
reduced, For example, at an output of 0x2, profits will be BEOX2 which
is less than for thg output of\oxa, which gre AD0X3. This may be Proven
true for any other output with the situation as represented by Figure 3,
At an output of.0X3, the firm will be in equilibrium both in .the short

and the long-run,

2 \
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‘; }SMCl S/AC,
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Figure 14. Firm Equilibrium for Hypothetical Demand
Relationships and Short and Long-run
Average Cost Curves
With a relaxation of some of the above mentioned assumptions, name-
ly, nonretaliation by other firms when commission charges are altered,
and that entry into the exclusive territory is blocked, a new set of
factors are set into motion to cause economic profits in the long-run
to be zero, i.e., total receipts being equal to the total cost that the
resources could command in their next best alternative use,
The firm will still be in a market situation characterized by less
than pure competition @ue to the advantage of location. As such, the
industry will be characteristic of one within which monopolistic com-

petition prevails. The service provided by the auction will be .
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differentiated in the eyes of the purchasers due to the above mentioned
location advantage with respect to the purchaser of the service,

As before, the demand curve for his service faced by the auction
operator will be sloping dowﬁwgrd to the right (Figufe 15). However,
it will be relatively more elastic, due to the relaxation of ﬁhe above

mentioned assumptions,

{
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Figure 15. Final Firm Equilibrium for Hypothetical Demand
Relationship and Relevant Cost Curves

Long run equilibrium will be achieved by the firm where SRAC and
LRAC are tangent to the average revenue curve, as with new firms able
to enter the industry, the demand curve faced by each firm will shift
downward as the new firms take up some of the available market. New
firms will continue to enter until this condition exisﬁs and economic
profits are reduced to zero. At this point, no new firms will enter
as“a less than economic profit will be realized.
4. Location as a Factor in Stabilizing the Commission Charges

1f we assumebthat a firm has some location advantage (at a given

price equal to his competitors) his services will be demanded by a
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given size area. The demand curve up to his given size volume will be
higbly elastic because if he chooses to raige_his commission price, his
competitors will not necessarily follow, and the given volume he had
will quickly shift to other firms,.

from the point of the given volume noted above, the demand curve
faced by him will be relatively more inelastic as any reduction in com-
mission charge on his part will have the effect of enroaching upon his
competitors territory, The competitor will thus, necessarily, lower
his prices to retain his territory, méking it more difficult ﬁdr the
original firm to enlarge his given area. |

The demand curve faced by the firm will thus have a "kink“ in it

and graphically can be illustrated in the foliowing manner (Figure 16).

Average or Marginal Cost
rg

0 X R
Qutput of X

Figure 16. Hypothetical Kinked Demand Relationship and
Relevant Cost Curves

As the demand curve has a kink in it, i.e., the elasticity changes

sharply, it follows that the marginal revenue will also shift as

MR =P - —%— . Thus the marginal revenue will have a discontinugus

segment from a to b,
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Cost curves AC,and MC,are such that the firms are making profits,
and the price charged is op. Assuming that the cost curves ngw shift
downward due to some new innovation that reduces costs per unit of
voutput to A02 and MCE,/the firm will not changé the price charged as
it will still maximize profits where MC = MR. Likewise, if the cost
curves shift upward due to an increase in résource prices, the firm
will still not change the selling price op. It is thus evident that
there is a wide range of different levels of cost curves under which
the firmvwould not change its selling price. However, if the MC curves
move to a point which is higher than a or lower than b, the price op
_will necegsarily change if the firm is to maximize profits.

5. Price Setting by the Dominant Firm

In market situations characterized by one dominant firm and one
or more smaller firms, the dominant firm sets thé price and then sells
the remainder after the minor firms haye sold all they wish at the
ruling price,

The small firms thus are in a market situation similar to one of
pure éompetition, as they can sellvall they want at the given price,
-Their MR curve will coincidebwith the price set by the dominant firm,
making the point of profit maximization by the minor firms at an out-
put where MC is equal to MR or price set by the dominant f£irm (Figure
17

The supply forth coming from the minor firms may be determined by
the horizontal summation of their marginal cost curves (ZMC). The mar-
ket demand curxve is labeled DD.

The demand curve faced by the dominant firm can now be derived.
At a price set by the dominant firm at p, or higher, the minor firms

will £ill the market, so the dominant firms demand curve will start
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at this pricg. If the price is now setﬁat price Py the minor firms
will sell a quantity of CA 1éaving the quantity AB unfilled) This
quantity‘(AB) has been superimposed on the Py line and is equivalent
to the éuantity CE, or the amount that the dominanﬁ fifm will be able
to sell at that price, and is its demand.
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Figure 17. Hypothetical Demand Relation and Marginal Cost
‘ Curves (Dominant Firm)

At successively different prices, the above procedure was carried
out and plotted giving the demand curve for the dominant firm,dd . The
marginal revenue for the dominant firm is MRd.

At a price p3; the minor firms will sell OXS,'and“thewdominant firm

OX, or what is the remainder left by the minor firms erXS and will be

d .
the profit maximizing output for all fimms.

The presentation of those'alternative postulated situations con-
cludes the discussion of the economic theory ﬁeeded for the construction
of the firm cost»models to be presented, Since no new additions were

made to economic theory, a summary of each of the theories has been

given instead of a complete general statement. The task is now one of
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utilizing the theory presented as a tool in the analysis of structural

economic relationships for auction firms.
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CHAPTER III
METHODOLOGICAL APPROACHES TO COST MEASUREMENT

The problem of measuring and'comparing costs may be approached in
a numBer of alternative ways, the most efficient method erending on
the specific objectives of the study and the resources available for
carrying out the project.

Two of the more frequently used methods are presented in brief
outline to give the relative merits of each. The latter methodologi-
cal approach was employed in this study as it was felt that it more
nearly fit the stated objectives of this project.

Synthetic Method of Cost Analysis

This ﬁethod as an approach to the derivation of cost curves of
various:size plants, is an outgrowth of industrial engineering. A
process of production generally lends itself to being broken down into
its compoﬁept parts of operation. As & raw material enter into the
production process, each process performed on the raw material may be
separated into stages as it is transformed into its final form, and can
be analyzed separately. This process of analyzation and summation of
‘these individual stages has been commonly called the "building block"
method.

Each stage has its own input-output function, and with suitable
rates and prices applied to it, a cost curve for each stage may be
derived, and an individual plant cost is the sum of the stage costs, A
series of alternate plant layouts or processes for the given product

will give rise to a series of plant cost curves. As the plant size is
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increased, a family of total cost curves will result, and the compos-
ite of these will delineate what is commonly called the long run total
cost curve, The transformation of the short-run total cost curves on-
to a per unit basis will show overlapping average cost curves, A line
tangent to the serieé of short run average cost curves gives rise t§
the t:aditional envelope curve or what is commonly called the economies
of scale or planning curve,

At any desired rate of output on the long run average cost curve,
the point of tangency of the short run average cost curve will show
the optimum combination of machinery and labor used to derive that par-
ticular size plant and least-cost combination.

The Méthod of Cost Analysis from Acgounting Records

This approach differs substantially from the previous method out-
1inea:',1t has its merits in that it will give reliable estimates of
the long-run planning curve and the relative efficiency between
various size plants. |

This method employs the use of cost accounting records of already
existiﬁg firms. It is necessary to obtain reliable coét records, cov-
ering a given period of time, from firms opérating at varying volumes
of output.

A stratified representative sample of the varying volumes of out-
put must be drawn from the industry in question so that each volume
of output will be represented. The total costs of each sample firm
are treated as a single obsérvation, and‘a regression equation is fit-
ted to the data providing a long-run total cost curve.

Alternative Models for Analysis of Annual Cattle Volume Data
JA simple regression model of total costs per animal unit handled

on total animal units would probably give & reasonable good fit to the
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data collected. The corresponding average cost function for this data
in the form of an inverted type model such as Y =a+ b(-%—) in which
the cost function decreases rather rapidly at smail output increases,
and then flattens oufvas output is increased further would probably Be
more suitable,

Although this simple regression model has its uses in showing the
relationship between output and costs during the period studied, it is
not an appropriate estimate of the long-rum average cost fﬁnction.

As the size of the plant and its position on its respective cost
curve are not taken into consideration in the above model, an approxi-
mate estimate of the long-run average cost function will be approached
when the size of plant and plant output are perfectly correlated. A
correctly estimated leng-run average cost function will be eétimated
only when the short-run average cost curve is tangent to the long-run
average cost curve, However, as short~-run average cost curves are sub-~
ject to change over time, care Qust be exercised in attempting to gen-
eralize the results over periods of time other than for the périod
studied.

A more reliable estimate of the long-run average cost function
from empirical data, can be obtained by using & multiple regression
model with a measure of capacity utilization as a second independent
variable,. This addition to the model takes into comsideration the main-
tenance of idle plant capacity as an output that affects production
costs apart from the cost of producing the output of the product. The
net result will be to shift each plant along its short-run average
cost function to its optimum short-rum output, and the long-run average
cost curve will pass through these points. The nature of the short-

run average cost curve is specified by the multiple regression model.
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An illustration of the effect of the addition of an unused capa-

city variable is illustrated in Figure 18.
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Figure 18. Hypothetical Average Cost Curve

The plant size is given as OB units of capacity and is currently
producing OA units of output at OD cost per unit, The cost per unit,
0D, is coﬁprised of two segments; namely, the per uﬁit costs incurred
ih producing OA units of maintaining AB units of idle capacity, CD,
plus the cost per unit of output at fﬁll utilization of capacity OC.
Assuming that the plant curve fell on the regréssion line in both of
the above instances, the simple regression would pass through point E,

while the net regression with the addition of the capacity variable

would pass through point F.
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CHAPTER IV
DATA AND RESEARCH PROCEDURES

The information for the bulk of this study was obtained directly
from selected livestock auction markets during the summer (1956) in
the state of Oklahoma, However, additional information was drawn
from a separate livestock producer survey in order to present a more
complete picture of the enviromment within which the livestock auctions
function.

Livestock Auction Survey

Data in the livestock auction market survey were obtained by per-
sonal interview with each auction market operator included in the
sample, A detailed schedule was developed for this purpose.

The échedule was designed to provide a descriptive mosaic of the
overall external and internal conditions and influences on the opera-
tional characteristics of the auctions. The latter section of the
auction schedule provided for a detailed breakdown of the categorical
expenses of maintaining and operating the physical plant; the analysis
and implications of which is presented in the last chapter of this
study.

Sample Design for Auction Market Survey

Th; study was originally designed to survey only those auctions
listed under the Packers and Stockyards-Act of 1921 as it was felt
that the data from these auctions would, in general, be in greater de-~

tail and accuracy. However, four additional auctions, not posted under
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the Act, were contacted to give a more representative picture of costs
in the lower and middle volumes of cattle handled. This made a total
of 27 auctions under the Act and four not posted that participated in
the study.

The survey was conducted during the months ¢f June, July and Aug-
ust of 1956 during which each auction was visited. An appointment was
made to see the operator prior to the visit to insure greater coopera-
tion. The data collected on the financial operations of all firms
were for the year 1955,

The size of the auctions posted range in size from 5,000 to
106,000 annual volume of all cattle handled. The volumes handled were
adjustéd into an animal unit measurement to place the auctions on a
more homogeneous basis, The various classes of animals were broken
down as follows. One horse, one head of cattle over 400 lbs., two
calves, 400 lbs, or less, two hogs or five sheep were considered one
animal unit, As a result of the adjustments, the range in animal units
handled changéd to 4,354 to 77,572 animal units, The remaining volumes
were fairly well distributed between ﬁhese two limits, giving a good
representation of costs for most volume levels,

Producer Survey

The data obtained in the producer survey were also obtained by per-
sonal interviews with livestock producers from a detailed schedule, In
each of the surveys, information on the size of farm, type of livestogk
production, buying and selling practices were obtained. 1In addition, in-
formation regarding their individual affinities for assuming risks and
general likes and dislikes of available market information at their
disposal was collected. During the month of December 1955 a survey of

82 livestock producers was conducted by the Department of Agricultural
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Economics at Oklahoma A. and M. College. It was designed to obtain
information concerning the livestock production and marketing practi-
ces of farmers within & predominately wheat growing area of north
central Oklahoma.

The semple design, in brief, consisted of six counties with a
randoﬁ sample of townships within these counties drawn with respect to
those townships characterized as having predominately cow-calf or wheat
growing enterprises, accordiné to the county tax assessors office for
cattle numbers apd the Agricultural Stabilization office for wheat
allotment sizes, A stratified random sample, weighted according to
the numbers of each size of farm was then drawn comprising the sample

of farms to be personally interviewed,
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CHAPTER V
DESCRIPTIVE RESULTS OF THE SURVEYS

The Oklahoma State Board of Agriculture lists as of August 15, 1955
a total of one-hundred auctions in operation serving the state. fThese
community sales are state licensed or have & state license pending.
Thirty-two of these are in addition posted under the Packers and Stock-
yards Act, 1921.4 Under the provisions of this Act, any livestock auc-
tion that engages in inter-state commerce, or whbse facilities covers
an area of 20,000 square feet or more must be so posted,

These livestock auctions are located throughout the state as given
in Figures 19 and 20, Those posted under the Act are predominately
distributed along the perimeter of the state (Figure 20). This phe-
nomenon probably stems from tﬁe fact that they engage in inter-state
commerce,

The state has been arbitrarily divided into four regions (Figure
21). The potential amount of services demanded of the auction markets
in terms of cattle and calves on farms in the respective areas has been
designated, since cattle and calves make up the bulk of the animals
passing through the auctions. The numbers represent the amount on

farms January 1, 1954 by the United States Census of Agriculture 1954,5

4United States Department of Agriculture, List of Stockyards Post-
ed Under the Packers and Stockyards Act, Agricultural Marketing Service,
U.S. Government Printing Office, Washington, D. C. 1954,
5Annual Report of the Oklahoma State Board of Agriculture and the
Agricultural Marketing Service, USDA Cooperating, Oklahoma Agriculture,
Oklahoma City, Oklahoma 1955,
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As each region contains approximately the same number of square miles,
it is evident from the numbers of cattle in each region that they are
divided fairly evenly throughout the state. This in turn accounts for
the even distribution of livestock auction markets throughout the state
(Figures 19 and 20),
Seasonality in Livestock Receipts

Seasonal variations in.livestock marketings have a profound effect
on the operational efficiency of the.entire marketing system, in par-
ticular the livestock auction markets. This seasonality effects ad-
versely, the efficiency of labor and other resources used in the aﬁction
markeﬁing process, especially during the low levels of marketings of
the year.

There is also the tendency for potemntial auction market owners to
build a scale Qf plant overly large to handle the estimated peak loads
of marketings during the year. This creates an economic environment
for the maintenance of large excess capacity facilities during the re-
mainder of the year in which average costs will tend to be higher than
they normally need to be, The foregoing facts points out that extreme
‘caution in planning the layout of an auction market should be exercis-
ed in order to provide the needed range in cattle marketing facilities
with minimization of any excess capacity.

Livestock received at the auctions sampled vary widely from month
to ménth during the year. Volume during the heavy marketing season
is approximately double that of the light marketing menths, In addi-
tion to the monthly fluctuations, the marketings vary also from week
to week and year to year,

Reference to Figure 22 shows that total cattle receipts at the
auctions studied varied considerably during the twelve month period:

under study. The seasonal pattern shows that during the month of
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February, the thirty-one auctions handled less cattle than during any
other month of the year, Livestock marketings durihg this month con-
stituted 6.4 percent of the tdtal marketings for the year, A two month
rise iﬁ marketings followed, feaching a high point in.April. A sécond
peak in cattle marketings occurred in July when 9.4 percent of the years
cattle were received., A slight drop in cattle receipts followed in Aug-
ust, but a third high was reached during the month of October. This
highest volume month was 93 percent greater than the lowest month of
February, ‘The monthly cattle receipts at the Oklahoma City terminal
market has also been included in Figure 22 as an additional comparison,

In addition to the comparisons of total cattle marketings by months
received at the selected auctions, a comparison of the auction receipts
by months in the four designated regions was also made (Figure 23).

The regional marketings follow a very similar patterﬁ, however,
there was considerable deviations from the total auction marketings for
the state, as was expected. The marketings at Oklahoma City were in
one respect quite different from those obtained at the auction market
interviews in that the highest peak was reached during the month of
July, whereas, the highest point reached in all the regional compari-
sons came later in the fall during the month of October, No apparent

- reason or explanation was found for this occurrence,
Seasonality in Hog Marketings

An analogous group of comparisons was made for hog marketings as
was previously applied to cattle.

Hogs are generally marketed in large numbers in the spring and
fall months chiefly because of present farrowing practices. An inspec-
tion of Figures 24 and 25 will show that the high period in the spring

was during the months of March, April and May in which approximately
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one-third of the hogs were marketed., This phenomenon tends to offset
the low marketings of cattle during the same months in which only one-
fifth of the marketings occur. This situation helps to use some of the
available gxcéss capacity as well as to increase the marginal producti-
vity of resources that would otherwise be left idle if hogs were not
handled.

Livestock Consignments

| The livestock producer forms the backbone of the livestock auctions
in terms of supplying the livestock for auctioning purposes. The pro-

portion of various classes of cattle consigned is shown in Table I,

TABLE I

PERCENTAGE OF CATTLE, GALVESYAND HOGS CONSIGNED TO
31 LIVESTOCK AUCTIONS, BY TYPE OF SELLER, 1955

Livestock Cdnsigned by : o Cattle ' calves ‘Hogs
Livestock Prodﬁéers _ | 82.0 | “83°0>> | 95.0
Dealers 15.0 14.0 4.4
Auction Personnel 2.5 2.5 0.5
Others 0.5 0.5 0.1

Totals 100.0 100.0 100,0

It should be noted that in all classes of animals the livestock
producer provides the major source of cattle receipts., As there is no
single factor causing the producer to patronize & particular market,
the auction market operator should make producers fully aware of all
the services the auction market provides to maintain his good will and

the continued volume consigned from the producer,



49

Method of Transportation and Size of Lots

The method of transportation of livestock to and from auctions was
predominately by truck, Of the 31 auctions studied, only 6 had any con-
signments via i#il transportation and they comprised less than 10 per-
cent of their total consignments in all cases.

The average size lots brought to the market is shown in Table II.
Dealers usually consign in larger lots as it is necessary for them to
obtain the economies of large volumes to rgalize a profit in their opera-
tions. Farmers, on the other hand, frequently have a small number of cat-
tle to sell at various times through the year, which accounts for the

lower average size lots.

TABLE II

AVERAGE NUMBER OF HEAD PER LOT CONSIGNED BY PRODUCERS
AND DEALERS AT 31 LIVESTOCK AUCTIONS, 1955

Type of Consignor © cattle calves Hogs
Producers » 9.9 10.8 7.8
Dealers 25.1 29.2 14,1

Distances Livestock Traveled to Auctlons

The livestock éonsigned to the various auctions predominately came
from nearby farms, and as such, the auctions studied may be classified
as true community sales. Approximately two-thirds of the cattle and
calves came from within a radius of 24 miles of the sales and about
-eighty percent of the hogs were received from the same distance.

Reference to Table III shows that the number of auctions receiving
any cattle over fifty miles away drops off quite rapidly. Only 81 per-

cent of the auctions received any cattle, 74 percent any calves and 35



50

percent any hogs from a distance greater than fifty miles. These auctions

in general, were the larger auctions and attracted sellers from a wider

area as they are equipped to handle larger size consignments.

TABLE IIL

PERCENTAGE OF CATTLE RECEIVED AT 31 OKLAHOMA LIVESTOCK
AUCTIONS BY SPECIFIED DISTANCES, 1955

Distance Hauled in Miles

Cattle Calves Hbgs

0-9
10-24
25-45

50 and Over

26! 251 383

381 38l 43

302 30° 200

107 127 187

l31 auction markets
330 auction markets
29 auction markets
28 auction markets
525 auction markets
23 auction markets
711 auction markets

Selling of Livestock
Livestock producers

sold as well as the main

reporting,

reporting.
reporting.
reporting,

.reporting.

reporting.
reporting.

are an important source to whom cattle are

source of cattle consignments, The fact that

farmers along with ranchers and feeders bought approximately 30 percent

of the cattle offered for sale suggested the importance of feeder and

stocker cattle sold ét:many auctions (Table IV).

The packer and ordér'buyér furnished the major outlet for all types

of cattle, calves and hdgé; the respective percentages being 50, 53, and

68.6 in that order. This_is consistent with the data obtained on the

percentages of cattle 45.4, calves 51.8 and hogs 75 going for slaughter.
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TABLE IV

PERCENTAGE OF THE MAJOR CLASSES OF LIVESTOCK PURCHASED BY
TYPE OF BUYERS AT 31 OKLAHOMA LIVESTOCK AUCTIONS, 1955

Type of Buyer o cattle Calves Hogé
Packer and Order Buyer 50.0 53.0 68.6
Dealers 20.4 » 19.0 8.4
Livestock Producers 29.5 28.9 v22.9
Auction Personnel ’ 0.1 0.1 0.1

Total 100.0 100.0 100.0

Of those cattle not immediately destined for slaughter, the auc-
tion market operators estimated that about 50 percent would be put on
grazing, 29 percent into feed lots, and the remainder 19 percent would

be used for breeding stock.

Commissions

Auction income is derived mainly from the receiving, selling and
loading out of the livestock handled., This charge is levied either on
a per-head or on a percentage basis, Of those éuctions interviewed, 21
of the 31 auctions based their chafge on & per-head basis. The remain-.
der, 10, charged the fee on a percentage of the selling price. All
auction markets not under the Packers and Stockyards Act may set their
rates at any level they desire, howevgr, those posted must have their
rates approved.

There is some advantage in basing the charges on a per~head basis
as the auction income does not fluctuate so widely as commissions based

on a percentage basis, with a given change in the price of animals sold,
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Selected Results of Producer Survey

Market Information

Livestock producers have a wide choice from which to obtain infor-
mation regarding the current prices of cattle in all classes. Most pro-
ducers do not rely on one souyrce, but use & combination of sources from
which to aid their decision pertaining to their selling and buying prac-
tices. The most popular mediums being newspapers, radio, and television
in that order, Visits to auction markets as a source of price informa-
tion was of somewhat lesser importance comprising approximately 25 per-
cent of the producers answering the question. The commission firm and
auction market reports were used by only 20 percent of the farmers in
determining their selling and buying practices. This points up the
need for auction market operators to stress this source of market in-
formation as an aid in advertising their auctions.
Adequacy of Market Information

More than four-fifths of the producers who answered this question
said that the market information received was adequate., Of those who
expressed & negative opinion on adequacy, a variety of reasois was
given, The most frequent criticism expressed was the fact that reports
were received too late to be of any material benefit and a difficulty
in relating them to local prices,
Desired Additional Auction Market Services

Producers, in general, were satisfied with the services provided
by auction markets, however, 27 percent of those interviewed expressed
a desire for some_change in present practices. There was no logical
grouping into which the ‘desires could be categorized as they were so

diverse. This probably stems from the fact that a number of auction
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markets are located throughout the sample area and the auction market
practices and services vary from auctioﬁ to auction. However, one
complaint that was expressed by a number of producers was concerned
‘with the current practice of auction operators handling what was thought
to be diseased animals,

Responses to Price Uncertainty

Livestock producers in producing and selling their livestock op-
erate within an environment characterized by a high degree of price
uncertainty, Their williﬁgness to accept this uncertainty is substan~
tiated by the very fact that cattle production practices are carried
on, However, it seems logical to assume that producers would have cer-
tain limits at which they would prefer to take a guaranteed price rath-
er than taking the chance of losing all profits.

Normally it is expected that, due to their differing innate-risk
assuming natures, some producers will tend to lean toward relatively
more certain income situations. Also, the present liquidity of their
enterprise will materially affect their decision as to the degree of
risk they will subject themselves. If the possibility of an initial
loss will cause undue hardships or even bankrupt their business, the
producer will naturally lean toward comservatiom.

A set of alternative risk assuming situations was devised to ob-
tain information from producers to determine their willingness to bear
uncertainty in preference to uncertainty.

The following proposition was presented to cattle prqducers to ob-
tain the desired information. ‘Suppose when your next lét of siaughter
cattle is ready for market a buyer offers you a price tﬁat would yield
you a net return of 10 dollars per-head. Would you prefer this situa-

tion to one in which there was an equal chance of a net return between
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10 dollars and 20 dollars net return that would be decided by a number

from 10 to 20 drawn at random?"

The producers were then offered three sets of propositions, each

differing in the amount

fered were as follows:

Model I - Set I

(a) Sure
(b) Sure
(c) Sure
(d) Sure
(eQQLSure
set 11

(a) Sure
(b) Sure
(c) Sure
(d) Sure
(e) Sure
(f) Sure
Set III

(a) Sure
(b5 Sure
(c) Sure
v(d) Sure
(e) Sure
(£f) Sure

of
of
of
of

of

of
of
of
of
of

of

of
of
of
of
of

of

10 dollars
12 dollars
14 dollars
15 dollars

17 dollars

of uncertainty present. The propositions of-

or

or

or

or

or

an

an

an

an

equal
equal
equal

equal

equal

chance

chance

chance

chance

chance

for 10 to 20 dollars per-head.
for 10 to 20 dollars per-head.
for 10 to 20 dollars per-head.
for 10 to 20 dollars per-~head,.

for 10 to 20 dollars per-head.

8 dollars or an equal chance for 5 to 25 dollars per-head,

10 dollars or an equal chance for 5 to 25 dollars per-head.

12 dollars or an equal

14 dollars or an equal

15 dollars or an equal

17 dollars or an

equal

chance

chance

chance

chance

for 5 to 25 dollars per-head,
for 5 to 25 dollars per-head,
for 5 to 25 dollars per-head.

for 5 to 25 dollars per-head.

5 dollars or an equal_chance for 0 to 30 dollars per-head.

ﬂp dollars or an equdl chance for O to 30 dollars per-head.

12 dollars or an equal chance for 0 to 30 dollars per-head.

14 dollars or an equal chance for 0 to 30 dollars per-head.

15 dollars or an equal chance for 0 to 30 dollars per-head.

17 dollars or an equal chance for 0 to 30 dollars per-head.

The following alternative propositions were also asked in which

the expected profit was the same in all cases, but the degree of abso-

lute certainty varied according to the possibility of obtaining a
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greater profit per-head., '"Suppose when your next lot of slaughter
cattle is ready for markét a buyer presents these bropositions to you."
Model II |
(a) Equal chaﬁce of a net return between 10 dollars and 20 déllars to
be decided by drawing a number at random,

(b) Equal chance of a net return between 5 dollars and 25 dollars to
be decided by drawing a number at random.

(c) Equal chance of a net return between 0 dollars and 30 dollars to
bevdecided by drawing a number at random.

(d) Indifferent as to choice of above three,

In Model I, the propositions were presented to the producers in
the order in each set as given. When the producer indicated that he
would prefer the sure price, it was checked and then the proposition
was repeated again exactly except that the next range and sure profit

{n
prices were substituted into the proposition, This procedure was again

repeated for the propositions of set III. '

The expected profit from each of the risk situations in models I
and II is the sum of the extreme values multipliedvby their probabili-
ties. This resulted in an expected payoff of 15,

When the risk situations are arrayed according to the amount of
producers willing to accept uncertainty thelr numbers generally de-
crease (Table V).

In set I ﬁhere the minimum profit was 10 dollars, 13 percent of
the producers elected to choose a 10 dollar sure profit., When the mini-
mum profit was changed to 5 dollars, an increase to 30 peréent of the
producers chose the lowest sure profit situation. It is interesting to

note in set I that these 10 producers chose the poorest choice, as at

this number, they had nothing to lose by taking the risk situation,
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TABLE V

MODEL I: NUMBER OF CATTLE PRODUCERS WHO CHOSE THE SURE PROFIT
SITUATION RATHER THAN THE SPECIFIED RISK SITUATION RANGES,
OKLAHOMA 1955%

Possible Profit From: Added Number I Cumulative Number - -
Risk Situations : Accepting Surety : Accepting Risk: Accepting Surety
(Dollars per-head)  (Number) (Number) - (Number)

I. Situations offering 10 dollars minimum profit
(Sure of) (Range of)

10 10-20 10 10 69
12 10-20 14 24 55
14 10-20 18 ; 42 37
15 10-20 22 64 15
17 10-20 15 79 0
II. Situations offering 5 dollars minimum profit
8 5-25 20 20 59
10 5-25 6 25 54
12 5-25 16 : 40 39
14 5-25 11 54 25
15 5-25 13 Tl
17 5-25 9 79
I1I. Situations offering O dollars minimum profit
5 0-30 23 23 56
10 0-30 6 29 50
12 0-30 16 45 34
14 0-30 11 56 23
15 0-30 13 70 9
17 0-30 9 79 0

* Seventy-nine producers participated in this quest1on while three refus-
ed to answer these propositions



To gain further insight into the producers reactions and reasons
behind why he made the above choices, various questions which might
have a relatienship to them were asked and the results are arrayed in

Table VI and VII.

TABLE VI

MODEL II: NUMBER OF CATTLE PRODUCERS WHO CHOSE THE
SPECIFIED RISK CONDITIONS, OKLAHOMA 1955%

Possible Profit from

Risk Situations Added - Cumulative
(Dollars per-head) Number Number
(Range of)
0-30 ' 11 11
5-25 11 ' 22
10-20 | 48 70
Indifferent 7 77

* Seventy-seven producers participated in this question while five
refused to answer these propositions,

In all three sets, the largest percentage of producers generally
pickéd the highest certainty in model II and then the percentage taper-
ed off to the proposition with the lowest certainty attached to it,
This coincides with their reactions in model I where the highest per-
centage also leaned toward certainty.

As we have said befqre, the degree of liquidity of the farm may
play an important part in forming their choices. This fact is borne out
in the question pertaining to whether or not they had a mortgage on the
farm. It is quite apparent from the results that those with a mortgage
generally prefer the low risk situation and those who have no mortgage

are more willing to:accept a high degree of uncertainty (Table VII).
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TABLE VII

COMPARISON OF THE PRODUCERS RISK PREFERENCE SELECTION
WITH CERTAIN ENVIRONMENTAL FACTORS

heceprance umber eI R | heying. hevee® e of
: : : Highest : Mortgage: Cash When:Qperat- :Qpera-
: Certainty : Buying : ed s tor
: in Modél II: : Livestock: :
Range of 10 -'20 | L
10 10 90 10 40 545 47
12 14 71 29 43 548 53
% 18 83 28 56 588 46
15 22 41 14 55 588 48
17 15 47 0 | 53 479 48
Range of 5 - 25
8 20 80 40 40 535 54
10 5 100 60 60 589 41
12 15 40 27 40 596 43
14 14 64 14 64 525 4t
15 17 41 12 65 522 49
17 8 38 12 63 534 43
Range of 0 - 30
5 23 78 35 52 635 51
10 6 83 33 T 644 35
12 16 81 12 44 442 44
14 11 45 28 64 533 45
15 14 - 50 14 57 571 49

17 9 33 11 67 505 43
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In complete accordance with this, though moving in the opposite
direction as it would be expected to, are the percentages of producers
mﬁking cash purchases for their livestock. Those paying cash are wil-
1ing to accept a higher degree of uncertainty than those who use credif
terms.

The above trends, though quite apparent, do not agree perfectly as
postulated, however, this is probably due to the small number of pro-
ducers included in the total sample, and especially in some of the items
within the tables.

There appears to be no correlation between the average age of opera-
tor, or average number of acres operated with the willingness to assume

risk.
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CHAPTER IV
ANALYSIS OF PLANT COSTS

The numerical data for the analysis of plant costs were obtained
by the use of accounting records in the auction market surveys. The
individual cost items have beén aggregated into their proper classifica-
tion according to conventional economic theory. As such, the appro-
priate bredkdown includes total variable, total fixed and total costs.
Each classification is treated as a separate unit to which appropriate
economic interpretation and implications follow directly after the post~
ulated model,

Hired Labor Costs

A separate analysis of hired labor costs was conducted as this
segment of total plant operating costs represents a large percentage
of variable costs.

In most auctions, one or more persons performed each specific job
function., However, in some of the smaller auctions, one person per-
formed more than onme job, The job listings included under the hired
category were bookkeepe?, auctioneer, ticket writer, clerks, weigher,
yard labor, both full and part-time, and the veterinarian,

In some instances, it was necessary to impute a labor cost for
some of the labor categories as in the situation where the bookKeeping
duties were performed by the wife of the owner and, as such, wastaid
no specific wage., The imputed value was estimated in these cases as

the average wage paid other bookkeepers for comparable size auctions,
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adjusted for the number of weeks operated during the year. A similar
pfocedure was followed in situations where one person performed more
than one job function or where the owner served in one of the hired labor
capacities, Except for these specific instances, all costé are actual
hired labor expenses as taken from the cost.éccounting records of the
. 30 auctions listed (Table VIII). Auction numbered 31 was omitted from
the analysis as it cénducts mdre than one sale per week and, as such, it
was felt that it was not homogeneous with other auctions. As only hired
labor costs were obtained from auction numbered 31, it was omitted also
from all further cost analyses other than those involving hired labor
costs,
In order to derive the relationship between volume handled and
labor costs linear and quadratic functions were postulated. Estimation

of these models resulted in the following equations;:

Y = 4168.23 + .4646x1* (4.1)
(.043) 82 = 0.80 |

Y = 302471 + .5585%," - 1.28X, (4.2)
(.148)  (1.94) R = 0.81 |

Where ¥ = total hired labor costs, xl the number of animal units handled
and 'X2 is the x1 variable squared, In all subsequent analyses, a single
asterisk will denote significance at the 5 percent probability level and
the number under the coefficients in parenthesis is the standard errofo
Emplojing a linear model yielded a statistically significant coeffic~
ient connecting Y and Xl, and resulted in a significant reduction in the
sum of squares of Y. By injecting the second variable XE’ into the re-
lationship, a slight increase in the closeness of fit wés achieved, how-
ever, the reduction in the error sum of squares for the second variable

was not significant at the 5 percent probability level. A graph showing
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ANNUAL VOLUME OF ANIMAL UNITS HANDLED, ACTUAL AND
IMPUTED TOTAL HIRED LABOR COSTS FOR 31 SELECTED
OKLAHOMA LIVESTOCK AUCTIONS, 1955

Auction :__Total A.U. : Hired labor Costs
Number : Handled > ¢ Actual 2 Imputed
1 4,345 . 5,528 7,140
2 6,824 4,672 5,591
3 7,218 7,727 7,548
4 7,892 9,104 8,211
5 9,047 4,850 3,817
6 9,240 10, 328 8,619
7 9,345 8,872 11,220
8 10,548 10,700 11,610
9 12,100 7,956 8,211
10 15,949 8,845 9,465
11 16,572 10,236 11,913
12 17,703 13:4:17 ' 11:65.8
13 17,713 13,772 11,985
14 18,614 ' 10,006 11,770
15 19,175 10,244 10,452
16 19,212 13,699 14,988
17 20,452 15,126 , 14,106
18 22,946 16,401 17,625
19 23,105 18,384 18,360
20 23,72l - 17,783 15,588
21 25,322 19,480 12,769
22 26,333 22,664 17,078
23 26,500 12,980 13,515
24 33,857 25,931 20,652
25 34,800 10,684 12,049
26 35,460 26,775 18,411
27 38,720 12,435 11,976
28 57,129 34,312 25,602
29 59,169 33,020 21,632
gg, 77,572 37,434 25,551
*

* Omitted for reason given in text.
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the relationship between the number of animal units handled and the cost
of hired labor as explained by equation (4.l1) is presented in Figure 26.
This may be interpreted to read that any one animal unit reduction or
incréase in cattle handled Qill bring about a 46 ceﬁt reduction or in-
crease in hired labor costs.
Imputed Labor Costs

During the analysis of the hired labor costs, it was noticed that
there were large deviations in the amount of wages paid at various auc-
tions. It was thought that these differing wage rates were a partial
influence in magnifying the deviations around the regression line. To
_test this hypothesis, imputed hired labor costs were estimated for all
job categories such that each auction’s labor costs were placed on an
equally weighted basis.

To test the above mentioned hypothesis regarding the differences of
wage rates paid hired labor, the same form of models were fitted to the
imputed hired labor values. The estimating egquations and their coef-

ficients are as follows:

Y = 6771.44 + °2768X1* (4.3)
(.0315) R2 = 0.73
%
Y = 4629,19 + 455K, - 241X, (4.4)
(.1030)  (.1348) RS = 0.76

Where Y = is total imputed labor costs, Xl the number of animal units

handled and X, is the X, variable squared.

1
Employing a linear model yielded a statistically significant coef-

ficient connecting Y and xl, and resulted in a significant reduction in

the sum of squares of Y. By injecting the second variable, X5, into the

relationship, & slight increase in the closeness of fit was achieved,

however, the reduction in the error sum of squares for the second
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Figure 26, Estimated Total Hired Labor Cbsts for 30 Livestock Auctions, Oklahoma, 1955
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variable was not significant at the 5 percent probability level,

A comparison.of the correlation coefficients of the equations for
actual and imputed hired labor costs shows that féther than increasing
the amount of‘variation explained by’the imputed costs, a reduction has
occurred, This would lead us to reject our previous stated hypothesis,
However, the failure to increase the closeness of the fit could possibly
1lie in the various marginal physical products of labor for differing
hired persénnel, i.e,, the workers are paid different wages according to
their value of marginal product. To assign each worker an equal wage
rate could be distorting the value of their services in the operation of
the auction market.

Total Variable Costs

Variable costs as used in this study refer to all costs associated
with conducting the operation of the auction minus all costs that would
be incurred if the plant were left idle, i.e., the fixed costs. No
attempt w;s made to table all the separate variable cost items, as they
are too numerous, Instead, only the major categories are listed to
give a general picfure of the items included (Table IX). Data relat-
ing to total variable costs were obtained from 29 livestock auctions,

The major variable cost item is the hired labor costs, not in-
cluding the supervisory personnel, which were not included in the total
variable costs as the owner in most cases performs two and sometimes
three different positions at a single auction. Thus, it was felt that
it would be extremely difficult, if not impossible, to arrive at any
realistic estimation of the market value for his services. |

In order to derive the relationship between volume handled andl

total variable costs a linear function was pestulated:
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COMPONENTS OF TOTAL, VARIABLE AND FIXED COSTS FOR 31
SELECTED OKLAHOMA LIVESTOCK AUCTIONS, 1955

Total Costs K

. Total Variablg.Costs f

Total Fixed Costs

_Hired labo;
Office expenses
Utilities

Yard and barn.expense
Transportation
A&vertising
Livestock losses
ﬁiscellaneous
Rent

Insurance

Taxes

Interest

Depreciation

Hired labor

Office expenses
Utilities

Yard and barn expense
Transportation
Advertising
Livestqgk losses

Miscellaneous

Rent

Insurance
Taxes
Interest

Depreciation
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Y = 5485.78 + .T70K," (4.5)
(.085) B = 0.75

In equation (4.5) tﬁe total variable costs Y were taken as a func-
tioﬁ of the number of animél units handled X, the équation resulted in
a large Y-intercept which is not consistent with logic in that the total
variable costs should be zero when no animal units are handled.:,As the
regression coefficient is significant,at the 5 percent probability level
there is the indication that a significant reduction in the sum of
squares of Y. A one animal unit increase in animals handled will bring ‘
about a 77 cent increase in total variable costs. A graph;showing this \
relationship is presented in figure 27.

In order to ascertain if the function rises at an increasing or
decréasing rate, the following quadratic model was fitted. The follow-
ing estimating equation and regression coefficients resulted:

Y = 2800.30 + 1.022K " - 004X, (4.6)

| (.301)  (.005) 8% = 0.75

Where Y is total variable costs, X. the number of animal units handled

1

and x2 is the X, variable squared;

1
Employing the quadratic model yielded a statistically significant

coefficient connecting Y and Xl and resulted in a significant total re-
duction in the sum of squares of Y. The addition of the second variable
X2 into the relationship did not chaﬁgé the degree of closeness over the
linear model equation (4.5) and the reduction in the error sum of squares
for the second variable was not significant at the 5 percent probability
level. However, this addition of the second variable lowered the Y-in-
tercept and introduces the range of decreasing costs to scale which is

consistent with economic theory as indicated by the b values computed

for each variable, However, only the X, coefficient is significant at
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the 5 percent probability level,
In order to ascertain i1f total available capacity affects total
variable costs, a quadratic model was postulated, Estimation of these

models resulted in the following equation:

Y = 6128.22 + .782x," - .029%," %.7)
(.091) (.101) R2 = .75
Where Y is total variable costs, X1 the number of animal units handled
and X2 a measure of the percentage of the total possible plant capa-

city utilized.6

The addition of the X5 variable did show significance at the 5
percent probability level and does provide decreasing costs as the per-
centage of capacity is increased (Figure 28). 1In this figure the re-
gression line denoted (b) was calculated from equation (4.7) using

50,000 animal units as the X, variable and fifty percent of capacity

1

utilization for the X2 variable. Alternatively, the use of orne-hun-
dred percent of capacity at 50,000 animal units provides a reduction
in total variable costs of approximately 1,450 dollars, regression

line (a).

A separate letter of inquiry was sent to each auction market op-
erator concerning the numbers of each type of animals that the auction
could accommodate at one time in the sellers pens, These figures were

then adjusted to place them in terms of animal units., For those auc-
tions which did not answer the inquiry, an estimation of the total
animal units that could be accommodated was obtained by calculating
the average square feet per animal unit for those auctions of compar-
able size to the auctions which did not reply and dividing this figure
into the total square feet of the auction with the missing data. Each
auction’s plant capacity for one unit of time was then multiplied by
the number of weeks the auction held a sale in order to place the
animal units handled on an annual basis. The percentage of capacity
was then computed by dividing the actual animal units it had handled
during the year, by the above total potential capacity.
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Another model fitted to the total variable cost data in the form
of a quadratic function provided the following estimating equations:

Y = -8687.77 + ozooxl* + .515%," (4.8)

(.018)  (.089) R = 0,83
Where Y is the tetallvariable cesté, Xl a8 measure of the total possible
capacity of the plant in animal units as explained above (footnote 6)
and X2 the percentage of capacity utilized,

This model provided a closer fit than any model postulated for
total variable cost data and both regression coefficients are positive
and significant at the 5 percent level, However, the estimating equa-
tion hasva large negative Y-intercept which would provide an average
variable cost curve that would be increasing throughout, well into the
relevant output range which is not a logical concept.

Total Fixzed Costs

Total fixed costs, as defined for the purpose of the study, include
all those costs that would be incurred even if the firm ceased to ope-
rate, See Table IX for items in this category.

The depreciation and interest on the original and improvement
investments on the buildings and yards was calculated by depreciating
them over a twenty year period and adding three percent interest cost.
For office equipment and loud speaker system, a ten year depreciation
period was used.

In each cage, the investments were based on the amount the owner
paid originally, plus an estimate of the value of the improvements he
had made.

The calculated fixed costs at most auctions were & relatively
small part of total costs having a mean value of approximately 4,000

dollars,
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‘In order to derive the relationship between volume handled and total
fixed éosts a linear function was postulated. Estimation of thos model
resulted in the following equation:

Y = 770.42 + 155K, | - (4.9)

(.018) R™ = .73
Where Y is total fixed costs and_x1 is the number of animal units hand-
led.

Employing a linear model yielded a statistically significént coef-
ficient connecting Y and Xl, and resulted in a significant reduction in
the total sum of squares of Y. A graph showing the relationship between
the number of animal units handled and the total fixed.costs as explain-
ed by equation (4.9) is presented in Figure 29, The reéressioh line
obtained is in accofdancetwith economic theory.

Total Costs

The summation of the total variable and total fixgd costs. gives
rise to the sum total of all expenses incurred in the operatiom of the
livestock auction ma;ket (Tables IX and X). The figures on unused ca-
pacity were computed by substracting the actual cattle marketings from
the possible annual cattle marketings for each plant if operated at
total capacity. The per animal units costs shown in Table X were ob-~
tained by dividing the total cost by the actual cattle marketéd with=
out regard to unused capacity.

Selection of the Total Cost Function - The Volume Variable

When graphing the total cost of anrimal units handled against the
total animal units handled, a slight curvature is apparent for the
auction market study, i.e., as the number of animal units handled is
increased, the total cost of handling then increases but at a slight-

ly decreasing rate, The curvature is so slight that a linear
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TABLE X

ANNUAL VOLUME, TOTAL COSTS AND UNUSED CAPACITY BY PLANTS
FOR 31 SELECTED OKLAHOMA LIVESTOCK AUCTIONS, 1955

T4

Numbar :

:_Auctioneering Cost: Plant Capacity
of , : Animal : H :

Plant : Units Total: Per Animal: Unused Percentage
: Handled: : Unit 3 Used
(number) (dollars)(dollars) (number) (percent)

1 4,354 8,434 1.94 37,517 10.40
2 6,824 8,873 1.30 16,368 29.42
3 7,218 16,854 2.33 47,403 13.21
4 7,892 14,019 1.77 37,671 17.33
5 9,047 9,657 1.07 72,043 11.16
6 9,240 14,420 1.56 . 81,030 10.24
7 9,345 15,444 1.65 80,925 10.35
8 10,548 17,848 1.69 20,302 34.19
9 12,100 17,624 1.46 . 127,130 8.69
10 15,949 18,671 1.17 54,533 22.62
11 16,572 18,482 1.12 53,910 23,51
12 17,703 23,110  1.31 22,383 44,16
13 17,713 24,758 1.40 38,642 31.43
14 18,614 17,444 .94 - 14,874 55.58
15 19,175 21,458 1,12 43,069 30.81
16 19,212 24,953 1.30 46,308 29,32
17 20,452 31,756 1.55 40,595 33.50
18 22,946 25,857 1.13 34,684 39.81
19 23,105 30,021 1.30 33,525 40,09
20 23,712 30,574 1.29 33,909 41,16
21 25,322 36,720 1.45 109,828 18.73
22 26,333 37,566 1.43 68,395 27.80
23 26,500 28,254 1.07 66,371 28.53
24 33,857 41,652 1.23 45,856 42 .47
25 34,800 30,918 0.89 44,913 43,65
26 35,460 46,873 1.32 67,815 34.34
eT 38,720 37,236 0.96 64,555 37.49
28 57,129 58,317 1.02 166,659 25,53
29, 59,169 77,853 1.32 273,007 17.21

- 30

31

rage 27,832 21,690 1.35 63,592 ————

1Plants excluded for reasons given in text,.
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regression of total cost on the output variable provides a good fit.

The solution of the linear model provided & positive Y intercept
of a reasonable magnitude, the corresponding average cost function is
non linear? decreasing at a diminishing rate as output increases. How-
ever, had the solution resulted in a negative Y intercept, the corre-
sponding average cost function would have increased at the smaller out-
puts, as output increases, and possibly will into the relevant output
range. Therefore, it is necessary to have a high degree of accuracy
on the observations at the extreme lower end of the output range if
dependable results are to be obtained with the model.

To avoid the difficulties involved with the possibility of ob-
taining a negative Y intercept, a total cost regression equation non-
linear in the volume variable and passing through the origin can be
filled. This assumes that total cost is zero when both éutput and un-
used capacity are zero which is not illogical, However, there is some
difficulty in choosing the most suitable equation. With the apparent
curvalinearity noted above, an equation in which an exponent of slight-
ly less than one is needed on the volume variable. This exponent es-
tablishes the curvature of both the total cost function and the average
cost function. ‘Its value is not determined by the least-squares method
of fitting the régression equation but must be taken as given, For
example, Y = blxl'g. The precise value for the exponent can be deter-
mined by fitting a number of different equations with differing expon-
ents on the volume variable and then using the one that fits the data
the most closeiy.

Selection of the Total Cost Function - The Capacity Variable
The selection of the total costvregression function with respect

~ to the volume variable dictates the curvature of the long-run cost
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7

function.' The alternative models that may be used are presented in

Chapter III uﬁder mgthodological approaches to.cost measurement, page
31, |

The form of this total cost regreésion function with respéct ta the
capacity variable determines the shape of the short—r;n total cost func-
tions, If it assumed that the unused plant capacity is linearly relat-
ed to thefotal cost of handling animal units, the model is a simple one
with respect to the idle capacity.

A family of short-run average cost curves may be derived from the
above model, Each short-run average cost curve will terminate at the
point of intersection with tﬁe long-rqgwpverage cost curve, and become
infinitely elastic with it. Each short-run cost curve originates at
a common point at infinity on the Y axis, and at the point of inter-
section with the long-run cost curve, each short-run curve will rep-
resent its plant capacity, and then flatten out along with the long-ruﬁ
cost curve. Thus, although per unit costs of idle plant capacities
are constant for all plant capacities, cost per~animal unit of cattle
handled for the given constant will decrease as output is increased.

The family of short-rnn_average cost funct;ons derived frqm the
above model differ from the conventional envelope curve as portrayed
in conventional theory, However, except fér the fact thaﬁ the curves

do not show increasing costs beyond the point of intersection with the

7This approach is based largely on the work of:

Richard Phillips, "Empixical Estimates of Cost Functions for Mixed Feed
Mills in the Midwest," égrlcultural Economics Research Vol, VIII, No. 1,
January, 1956, pp. 1 8.
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long-run cost curve, similar and useful conclusions may be drawn from
them.
Estimates from Analysis of Annual Data

The models used in the analysis of the annﬁal data in Table wiere;

¥ = bl,xl'5 + bXo (%.13)
Y = bX T 4 byX, (4.14)
Y =b X, + bX, (4.15)
Y =a+ bX, + X, - (4.16)

where in all cases,
Y = total annual cost of operating auctions,
X, = annual volume of animal units handled,

X, = unused animal unit capacity on an annual basis,

" Data relating to the above variables are given in Table X. . When
fitted to the data in Table X for the 29 auction markets retained by
the method of least squares, all of the models provided approximately
the same RE, so it was decided afbitrar;ly fo use models (4.14) and
(4‘16).to express the cost relations.
| w,uodel (4.14) provided the regression equation

Y = .0267% "1 + .069%," | (4.17)
(.0022) (.019) % = 0.93
while equatioﬁ (4.16) provided the regression equation
Y = 3510.23 + .9426K," + 049X, (4.18)
(.079) (.021) Ra.= 0.92

‘In both estimating equations the two regression coefficients were

significant at the 5 percent probability level.

The two estimating long-run average cost curves in Figures 30

and 31 were computed by setting X, = 0 in equations (4.17) and (4.18)
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respectively, solving for a series of total costs associated‘with a given
series of values for volume of animal units handled, and dividing the re-
sult in each case by the number of animal units handled. The estimated
short;run cost functions for the several capacities in Figures 30 and 31
were computed from equations (4.17) and (4.18) resPectiﬁely by calculat-
ing the total cost for an auction qf a given size, i.,e,, any point on the
long-run average cost curQe. From this point thg.total cost is then com-
puted for a given decrease in xl and the additiomal cost of the unused
capacity is added to it and the total is divided by the remaining value

of X This procedure is followed to obtain enough points to provide

1
a smooth continuous curve.

The nature of the short-run curves are not in the strictest sense
like those of conventional economic theory as they terminate (because
infinitely élastic) with the long-run average cost curve. Pure theory
would dictate that a range of costs that increase at an increasing rate
beyord the optimum point should be evident, However, the curves deriv-
ed lead to similar conclusions to those drawn from the more usugl en~
velope curves, For example, these curves indicated that the lowest
cost for any output can be obtained in the smallest plant capable of
producing that output, i.e., the short-run curves do not intersect,
They also indicate that a large plant, can be operated at a lower cost
at less than optimum output more efficiently than a very small plant
can at optimum output. For example, a large plant operating at 70,000
animal units handled annually at optimum output can operate at 50,000
animal units_annually.at a lower average cost than a small plant which
has its optimum output at 10,000 animal units handled annually.

The fact that the long-run average cost curve flattens out rather

rapidly as output is increased probably explains part of the nature of
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the auction market’environmgnt. There are many auctions of various sizes
dispersed rather evenly through the state of Oklahoma. The economies of
scale derived from building large auctions to serve a large area appear
to be not préc#ical when based on the‘analysis of the data obfained. A
smaliervauction with essentially the same costs per unit of animals hand-
led can jsuccessfully compete with the larger size auction thereby cutting
down on the area served by potentially large scale auctiemns. This would
tend to make the auction marketing business a highly competitive one as,

in reality, it is,



82

CHAPTER VI
SUMMARY AND CONCLUSIONS

The central problem area of this study involved the determination
of the actual cost relationships for selected Oklahoma livestock auc-
tioné. 'In ofder to realize this objective, a theoretical framework,
within which the problem is contained, was formulated. Alternative
methédological approeaches to the estimation of cost relationships
were ‘examined, Under the restrictions of time, labor and funds avail-
able, data generated from auction market cost accounting records, with
certain statistical variations, were chosen as the most appropriate
method.
| Given the choice of problem areas and the methodology to be ap-
plied, a schedule was developed to collect the relevant information
through the medium of personal interviews with liQéstock auction opera-
tors. Ihe central core of the schedule pertained to a detailed break-
down of all costs asgociated with the operation of a livestock auction.

Alternative economic models were pestulated for the generatién of
the data relating to the conventional economic breakdown of total vari-
able, total fixed and total costs. By employing aﬁpropriate statistical
techniques, estimates were obtained for each of the postulated models
and the results were subjected to statistical and economic tests., From
the estimated relationships long-run average cost curves were derived
showing the economies to be realized from various scale of plants. An

economic analysis was made for each of the estimated relationships.
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Inherent in the environment within which the auctions must function
are institutional factors which tend to set limits to the degree of op-
erational efficiency an auction market may obtain; Two of the more im-
portant institutionél fac;ors found as a cause of inefficiency weré;

(1) the present'préctice of operating the auctions with only one sale

day per week, thus leaving fhe physical plant idle the major part of

the time and (2) the high degree of seasonality of livestock marketings
during any oné;year. This phenomenoﬁ added an additional element to
inefficiencies in the sense that it increased the uncertainty of the
auction market owners decision as to the correct scale of plant to build.
The result of this inability to predict the number of cattle to be market-
ed in any one sale day led the owners, in many instances, to build a

scale of plant overly large to handle their estimated volumes of cattle,

Both linear and quadratic models were postulated as an explaﬁation
of total variable costs. As the second variable im the quadratic equa-
tion did not show a statistiéally significant reduction in the total sum
of squares of error of the dependent variable, it was concluded‘that
the linear function on total variable costs as a function of animal units
handled provided the better estimating equation,

A linear model wasvpostulated for the explanation of total fixed
costs, . This model stipulated that total fixed costs wére & linear funmc-
tion of animal units handled, and provided a statistically sigmificant
regression coefficient.

‘The postulated models for total costs were in the form of both
linear and non-linear functions. On the basis of statistical tests, it
was concluded that an equation in the form of total costs as a function
of aniﬁal units handled and unused capacity provided the most relevant

variables to explain the data. The long-run average cost curves were
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derived from this general form of estimating equation, The general
shape of which slopes sharply downward to the right at its outset and
then levels as output is increased.

Ihe natureaof the short-run avérage cost curves were not in the
striéﬁesﬁ senéeflike those of conventiona&l economic theory as they ter-
minated with théflbﬁgérun évérage cost curve, However, the curves did
lead to similar coﬁglusion to those drgwn from the typical envelope
curve, For examéle, the curves indicated that the lowest cost for any
output can be obtained in the smalleét plant capable of prdviding thét
output, They also indicated that a large plant can be operated at a
lower cost, at less than optimum output, more efficiently than a very
small plant at optimum output. For example, a large plant operating
at 70,000vanimal units handled annually at optimum output can operate
at 50,000 animal units handled annually at a lower average cost than a
smalllplant which has its optimum output at 10,000 animal upits hand-

» led annually, |

The subsequent ecomomic analysis of the long-run average cost
curve led to the conclusion that few economies of scale are to be
derived from increasing the size of aucﬁion markets except in the lower
' output ranges 6f from approximately zero to 40,000 animal units handled

annually,
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