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AN ECONOMIC ANALYSIS OF KENTUCKY'S
LIVESTOCK AUCTION MARKETS

by

Gerald E. Grinnell and D. Milton Shuffett*

Introduction

Growth in the number of organized
livestock auctuion marketsl mn Kentucky since
the 1920's has paralleled the dechne m
importance of terminal markets n the state
Afier reaching a peak of 66 aucuons in 1955,
1969

Direct to packer sales of slaughter livestock

the number diminished to 59 1

have increased in recent years. The number of
catile and hogs marketed through the state’s
while receipts of calves,
1969,

handled

auctions 1S rising;

shecp and goats are falling During

Kentucky's 59 auctions
$194.650,601 worth of hvestock, consistung
of 1,005,452 head of cattle, 291,198 calves,
22,066 hogs,

13,420

91,950 sheep and goats, and

horses and mules Despite a wide

rangc 1 market size (gross value ol livestock
handled ranged from $21,588 to $19,174,470

Assistant Motehead State
University and Professor of Agucultucal Economics at the

University of Kentucky  respecuvely

1

An oiganized hivestock auciion market may be defined as a

Professor of KEconomcs at

firm which operates facihuies at regulaily scheduled ntervals
for the purpose of offering to the public for a fee, scrvices
appropniate for assembling, handling, and selimg to the
highest bidder, among simultancously competing buycis,

hivestock consigned 1o 1t

in 1969), the largest four firms accounted for
99 4% and the largest eight firms accounted
for 45% of total gross value of livestock
handled by Kentucky’s auctions during 1969.

Problem

[ivestock auction markets i Kentucky
incur costs and receive revenue by providing

facilities and personnel necessary for

assembling, handling, and selling all livestock

consigned by sellers. A tanff schedule (fees

are levied on each consignment according to
species, size, and number of livestock and the
amount of opuional services provided) must
be approved by the Packers and Stockyards
Division, U.S. Department of Agriculture and

must be posted prominently 1in the

stockyards In the short run, an auction’s

tariff rates may be considered fixed and

mvarnant to quantuty of livestock handled,

thercby giving the firm a perfectly elastic

demand schedule. In the long run the fee

schedule may be changed, but once changed,

it becomes fixed again. Auctions m close

ooraphic proximity tend to similar

post

tariff schedules
Volume of livestock handled per unit

time by a given auction also depends on the

following non-price variables: (1) the




concentration of livestock produced in the
area served by that auction; (2) the number of
other marketing firms which serve the same
area; and (3) the quality and quantty of
services provided by the given auction and by
other marketing firms serving producers m the
area. The only variable under direct control of
a given auction 1s quality and quanuty of
services offered patrons. To maximize total
profits, entrepreneurs need to concenurate
managements’ efforts within the fims, 1€,
increase operating efficiency for a gven
volume of livestock and increase quality and
quantty of services offered when the effect is
to increase a firm’s market share while
maintaining or reducing unit costs. An
auction market operator thus needs
knowledge of the relationship between unit
costs and volume of livestock handled

A knowledge of cost-volume
relationships also 1s necessary n evaluating
performance of firms m an industry Each
firm should operate a plant of such size that
the shortrun average total cost curve 1s
tangent to the long run average cost curve at
the minimum point of the latter; or at least
significant economies of size should not be
left un:‘xploucd.2

Except for implementation of special
feeder calf sales, few changes have occurred n
the operation of livestock auction markets
while changes elsewhere have altered the
economic setung of Kentucky’s agricultural
sector A period of renewed growth3d of
Kentucky’s livestock market industry may
have been initiated during the mid-1960’s

2The rate of output at which significant cconomies of size
are exploited is of necessity an arbitrary determination
made by the researcher based upon his perceived notions of
societal values and sanctions, or by an individual (or group
of individuals) duly authorized via society’s political or
judicial process to render such a decision

3As used here growth refers to improvement and progress,
not necessarily changes in number of firms

when some auction market operators
expressed a deswre to make changes which
would improve their methods of operation

Objectives

The broad objective of this study was to
appraisc  the present performance  of
Kentucky’s livestock auction market industry
relative to its potential. Three aspects of
performance were considered: (1) the degree
of efficiency attamned relating to facility
utilization and economies of size; (2) the
relationship between sales promotion costs
and volume of transactions; and (3)
technological  progressiveness. Factors
considered were restricted to those within the
control of individual firms, 1., this study
sought to determine  ways industry
performance may be improved through
internal adjustments by entrepreneurs of
livestock auction markets 1 Kentucky 4
Specific objectives of the study were to usc
historical accounting records of Kentucky’s
livestock auctions to: (1) determine a
homogencous measure of firm output; (2)
determine relationships  between selected
costs and volume of auction transactions; (3)
identify key factors of firm efficiency; (4)
estimate rates of return to market operators;
and (5) project the effect of muluple
sale-days per week on unit costs.

Data Used

The primary source of data consisted of
annual reports filed during the 1965-69
period by each livestock auction market m

4 : : 3
This includes the long run option of removing ones
resources from the industry
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Kentucky with the Packers and Stockyards
Division, Consumer and Marketing Service,
U.S. Department of Agriculture. These
reports contained information on firm assets,
volume of livestock handled, itemized costs,
and revenue from various sources After
editing, the reports of 42 firms were usable

Additional nformation was obtained
from personal observauons of auction market
operations In Kentucky and other states and
from discussions with auction operators,
farmers, buyers, and University of Kentucky
extension specialists

Methodology

To idenufy key factors of firm
efficiency, firms were grouped by size Unit
cost and income from various sources were
computed for each type of cost or mncome
and averaged by year Rates of return to
market operators (profit per dollar gross
income, profit per dollar net worth, and
profit per dollar investment) were calculated
and averaged by size group 5

Cost functions of livestock auction
markets may be estimated using the synthetic
method or the statistical accounting method
The synthetic method, which requires that
physical 1nput-output relationships  be
converted to cost estimates, calls for detailed
time and motion analyses of production of
each product using each available production
process at alternative rates of output for each
of several plants differing 1 size
Disadvantages of the synthetic method are its
stringent data requirements and the mability
to apply statistical tests of reliability. Cost
functions estimated by the synthetic method,

5Profu. defined as the return to owners for management,
owners' labor, and risk, was related to total investment as
well as to net worth because the former is more appropriate
for interfirm comparisons

though prone to understatement by omission
of costs, closely approximate long run average
cost functions postulated by economic
theory

The statistical method for deriving cost
functions may take two basic forms. First,
historical cost-output data from a single plant
in which rate of output is varied over ume
without altering plant size or changing
technology may be used to develop short-run
cost curves; long-run cost functions may be
developed if plant size 1s varied Second,
historical cost-output data from a
cross-section sample of plants of varying size,
each having similar accounting methods
similar technology and equal managenal
ability, may be used to estimate long-run cost
functions. Cost functions usually are
estimated with least squares regression
analysis. Short-run cost functons generally
are not estimated because necessary ume
series data are not available. Available cross
section data, generally lack nformation
needed to determine whether sample firms are
operating with least-cost methods of
production and degree of plant utihzation An
additional limitation of accounting data 1s its
historical perspective. If these hmitations can
be overcome or judged not crucial, long-run
cost functions esumated by the statisucal
accounting method® will be useful and may
closely approximate theoretical curves

Deficiencies of typical cross-section
sample data are overcome, n part, when
supplemented with multiperiod observations
from each sample firm. When cross section
observations are obtained by selecting the
least unit cost observation of each firm from a
time series of observations, the probability 1s
increased that selected firms are “caught”
operating with least-cost methods of
production and that they are near capacity

6Research costs generally are much lower for the statistical
accounting method than for the synthetic method




(ve near the botwom of the short run average
total cost curve) Thus error associated with
the regression fallacy s mmimized

The methods discussed above
estimation of a longrun average cost funcuon
which applies to firms which operate the
same  manner as the sample firms. Since
auctions n Kentucky generally hold regular
sales only one day per week this curve would
not apply to firms with muluiple sale days per
week  Based upon the following assumptions,
a long run average cost curve applicable for
muluple sale days per week was synthesized
from the accounung data of individual firms.

allow

1 Total costs can be categorized accurately
as fixed or variable

2  Doubling operating ume Pper
(holding sales two days per week rather
than one) doubles output (volume, of
livestock handled per week) and total
variable costs while leaving total fixed
costs unchanged

3. Each firm’s percentage  distribution of
livestock, by type of animal, remains
constant as livestock volume increases

week

Output of livestock auction markets n
Kentucky differs according to the mix of
livestock handled by each. Since development
of: accurate: cost functions o1 each type, of
animal handled 1s impossible with accountng
data’ -a -homadgeneous measure -of | output
applicable ctoriall aucuons n Kentucky  was
needed Four measures of output employed an
previous studies of ‘auction market costs are:
(1) gross-imcome;. (2) value of  livestock
handleds; (3) investmentyand (4) animal units
An,  appropriate measure . would reflect
accugately the quantity of services requured to
handle each type of animal without reference
to,the  costs -of providing ;such services
Neither value of livestock nor mvestment

e
Such functions would haye limited usefulness also

10

reflects  quanuty of services

handle cach type; of anmmal

required 1o
Animmal units
nutritional

based requuements  of

animals 1s unacceptable (though widely used),

upon

while - animal - units; developed by weighing
cach sspecies according o 1ts contribution to
total costs (or total variable costs) produces a
measure  of .output which 1s a funcuion ol
costs. Since an auction’s tanff rates reflect the
quanuty: of services needed to handle each
type of animal, gross mcome was selected as
an approptiate measure of firm output

Data Adjustment Procedures

Since auctions’ annual reports filed with
the Packers and Stockyards Administration
mterfirm

are. not economic

analyses, an editing procedure was designed to

designed . for

improve the usefulness of the reports. When a

firm’s . reports were totally unusable o

unavailable during one or more of the 5 years
included . in. the study, the fum was deleted
from'  the  analyses. In some instances
mcomplete reports were made usable, ¢g
labor

function in the reports, costs were computed

when costs were . not, itemized by
for each labor functuion and whéen an owner
obviously  replaced - hired workers, a. charge
wds made asiifl workers were chired | Reports
dovering less than 12 menths were prorated to
an annual>basiso Reported (xental; expenses,
whichincludeddepreciation, taxes, msuyance,
répairso fand ;) maintenance,  Oppogtunity. ,cost
and profit tothellessor, were used to calculatc
propexty mvalues . (depreciable and
nondepreciable) and appropriate, Gosts
Assuming. that livestock, aucuon market
entxepreneurs|; seek, imaximum  total returns
from the employment
available resources and recognzing that rates

or sale of then

of return to auction market enterprises are
regulated; an .effort,was.made, to,.chminate
bids “Which “miay’ be ‘ijected 'into the reports
by entreprencurs attempting, to,increase, then
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profits subject 1o the regulatory constramnt
Nonauction related assets (€.g farms, stores,
savings accounts, ceruficates of deposit, and
government bonds) and goodwill and
nonauction reclated costs and mmcome were
deleted from the reports where possible
Salaries of owners and officers were removed
from the reports because they probably show
little with entreprencur
opportunity costs and may reflect provisions
of existing tax laws and/or rules of the federal

correlation

regulatory agency

Reasons for deleung fums from the
sample are important if ellminated auctions
exhibit characteristics which deviate
appreciably from those of firms analyzed in
this study Incomplete or mconsistent reports
may result improper accounting
procedures, lack of knowledge of or disregard
for filing and/or
attempts by entrepreneurs to camouflage
their truc positions
Improper accounting procedures and
incomplete knowledge of filing requirements
may be associated with small firms, firms with
low profits (or and firms which
provide a secondary source of mmcome to
entrepreneurs
reasons probably results in an understated
number of small firms and possibly overstated
net returns (or understated losses) among
small auctions. Exculsion of firms because of
insufficient  disaggregation  of
assumed to be unrelated to firm size, 1€
potential thus being randomly
distributed

from

possible

uquucmcms,

financial or 1mcome

losse S),

Exclusion of firms for these

data was

€CIrror

Functional Cost-Volume Relationships

Scatter diagrams were constructed

5
relating unit costs and gross mcome,d by year,

8Gross income includ¢d commission income, profit or loss on

market support activities, profit or loss on feed account,
rental, interest, and miscellaneous (bad debt collections,
income from vending machines, sale of inventory or assets,
etc.) income of the auctions

11

to determine the nature of four cost-volume
relationships: (1) umit total costs of hired
labor; (2) unit total fixed costs; (3) umt total
variable costs; and (4) unit total costs

Two types of regression analysis were
employed Furst, specific unit cost-volume
relationships were estimated using
observations from each year and “best of 57
data? in separate models. The 5-year data also
were pooled if a specific
relationship had the same functional form

cost-volume

cach of the 5 years and if esimates of the
slope significantly
different (.95 probability level) among years
Second, mn analyzing unit total costs, the

paramclus WEIC not

time-series of cross-section observations were
pooled in a covariance regression model in an
attempt to remove the effects ot excluded
variables systematically related to ume and
interfirm variations. However, the covariance
model was found inapproprate and results are
not reported. 10

Scatter indicated that
cost-volume relationships were curvilmear and
that each relationship could be fitted with
one of four regression models, each lincar
the parameters. The
postulated were:

diagrams

regression  models

9-Best of 5" data consists of the least umit total cost
observation of each of the 42 firms from the five-year ime
series

10The linear model used was: Y =a* g+ dj +
bXjj * uy, where Yjj represents unit total costs of the ith’
firm in year j, Xjj 18 the annual gross income of the ith’
firm in year j, a and b are constants over all firms and ail
years, ¢; represents firm constants, d; represents year
constants, and ujj 15 an errot term. This model was found
inapproprnate because the functional relationship between
unit total costs and gross income varied among years Year
constants (d‘) made an insignificant contribution and the
firm constants (cj) were correlated with one or more
independent vanables The latter indicated that the
coefficients of regression did not reflect a “pure’” umt
cost-gross income relationship. For additional explanation
see[1], pp 151-170




) Y=a+by(GL)+b2(G1)2
) Y=a+bj(l000/GIL)+b2(GIL)
) Y =a+bj(l000/GL) + b2(G1.)2, and
) Y = a+ b(1000/GL)

where Y 1s unit cost and F.I. 1s annual
gross 1ncom Relatwvely values of
cocfficients of d<termination were anticipated
because of wide variability m unit costs
among firms of similar size. Parameter
esumates and statistics are based upon 42
obszrvations for zach year except 1968 when
41 obscrvations were used

low

Labor Costsl1

Based wupon t tests for individual
explanatory varnables, F tests and standard
of esumate for entire models, and
judging a model to have specification bias
when a significant explanatory variable was
left out model 2 provided the best estimate of
unit labor cost-gross income relationships by
year The 5-year data also were suitable for
pooling Parameter estimates and appropriate
statistics are 1n Table 1

Total labor costs per dollar of gross
income dropped precipitously each year as
annual gross income increased to $30,000
Unit labor costs conumued to dechine unul
auction reached about $70,000 gross
mncome annually As gross income increased
above $80,000 annually, umt hired labor
costs rose steadily (see Fig. 1 and Appendix
Table 9, p47) While unit labor costs among
the larger firms ($80,000 or more, annual
gross mncome) dechined each year from 1965

€rross

SI1ZcC

through 1969, thec reduction was not
significant — large firms remained less

efficient m use of hired workers than were

“Labm costs included costs of auctioneers, weighmasters,
starters, nngmen, solicitors, office help, year help, and
other help (eg night watchmen, painters, carpenters,
repaitmen, custodians)

aucuions m the $40,000 to $80,000 gross
mcome Umt hired labor
increased as gross mcome exceeded $80,000
annually when Best of 5 data were used. Smc
the Best
potential of the 42 auctions (i terms of

range costs also

of 5 data represent a pragmati
minimizing unit total costs) the conclusion
may be drawn that Kentucky's
auctions were incapable of reducing unit total
hired labor costs to the level enjoyed by
smaller auctions ($40,000 to $80,000 gross

gwen the

l‘llg\ St

income  range), methods  of
operation employed by aucuon managers
during the 1965-69

entreprencurs attempted to keep unit labor

period  (assuming

costs down)

Fixed Costsl2

Data 1n Table 16,
mdicated that unit total fixed costs and gross

Appendix p-54,

mcome were nversely related with a tendency

for unit costs to rise at observed extremd

upper values of gross income Owing to the
observations at values of

paucity of upper

gross mcome model 4 was postulated

provide best data fit. All four models wer
run however. Model 1 produced total F and
th1 statisucs 0.95

probabaility

msignificant at  the

level. Coefficients of multiple

determimmation also low cach year,
0044 to 0148 Model 2
produced total F statistics significant at th
0.99 level
indicated that by estimates were significantly
099

wcere

ranging from

each year. Student t values

different from zero at the level each

year, but b9 esumates were insignificant
the 0.95 probability level each ycar. Model
gave results nearly identical with those ol

12Fixed costs included msurance (excluding unemployment
insurance), dues and
subscriptions, taxes (excluding imcome taxe s), legal and
accounting fees, depreciation, charity and contribuuons,
and explicit and implicit interest

license and bond premiums,

TABLE 1

STATISTICAL UNIT TOTAL LABOR COST - GROSS INCOME RELA

TIONSHIPS, BY YEAR,

A8y ¥
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model 2. The second explanatory variable
[(G.I.)2]was consistently rejected at the 0.95

probability level cach year while values of
total F and tb] were significant at the 0.99
level. Model 4 produced the most satisfactory
results the four models tested. F
statistics were highly significant (0.99 level)
cach The

model 4 did not differ significantly among

among

year, regression  coefficients of
years and the 5-year data also were pooled.
Parameter estimates and appropriate statistics
for model 4, by year, are shown in Table 2.
As shown in Figure 2, total fixed costs
per dollar of gross income declined very
rapidly each year as auction size increased to
$30,000 Although

declining through the largest firms observed,

annual gross income.
reduction in unit total fixed costs was well
beyond $70,000 annual gross income

Variable Costsl3

Total variable costs per dollar of gross
exhibited wide variability among
firms of similar size within and among years.

iIncome

Analysis of average unit costs in Appendix
Table 13, p 51, and scatter diagrams by year
indicated the relationship between unit
variable costs and gross income was unstable
among years. Data in Appendix Table 13
provided some support for the hypothesis
that the relationship between unit total
variable costs and gross income was U-shaped.
Scatter diagrams provided little confirmation.
Data for 1965 and 1966, and Best of 5 data
showed great variation in unit variable costs
among size  but
cost-volume relationship was apparent.

firms of similar no

13Variable costs included total hired labor costs,
unemployment insurance, utilities, travel and
entertainment, automobile expenses, repairs and
maintenance, supplies, bad debts, trucking and hauling,
vanable rental expenses, and miscellancous expenses

The four models postulated above were

to unit total variablc
relationships. Model 1 gave
insignificant (.95 probability level) total F
and th; statistics each year except 1969
Model 2 produced significant (0.95 levzl)
total F and thg statistics only when 1967,
1968, and 1969 data were used, and thy was
significant only when 1967 data were uscd
Model 8 produced insignificant total F and
thy statistics using 1965, 1966, and Best of 5
data. Using 1968 data, model 3 generated
highly significant (0.99 level) total F and th;
statistics but tho was statistically insignificant
(0.95 level). 1967 and 1969 data produccd
highly significant (0.99 level) total F and th;
statistics and significant (0.95 level) tho
statistics. Model 2 was preferred over model 3

used
cost-volume

estimate

for 1967 data because the former produced a
higher coefficient of multiple detcrmination
and a lower standard error of estimate than
did the latter. Model 4 gave statistically
insignificant (0.95 level) total F and t
statistics using 1965, 1966, and Best of 5
data. 1967 data produced significant (0.95
level) F and t}, statistics (however, R2 was

lower and standard error of estimate was
higher than with model 2). Data for 1968 and
1969 produced highly significant (0.99 leve 1)
F and tp statistics. Model 3 fit 1969 data
better than did model 4 (higher R2 and lower
standard error estimate) and model 4 resulted
in specification bias due to exclusion of a

significant explanatory variable.

None of the four models gave
satisfactory fits for 1965, 1966, or Best of 5
data. Furthermore, since a simple lnear
model of the form AVC = a + b(GlL)

produced insignificant tp statistics using these
data, the conclusion was drawn that the best
estimates of the unit total variable costs-gross
income relationships were the respecuve
annual means of unit variable costs - $0.605,
$0.591, and $0.512 for 1965, 1966 and Best
of 5 data respectively.

Parameter estimates and appropriate

statistics for 1967, 1968, and 1969 data are in
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Table 3 These relaunonships are presented
graphically in Fig 3

The problem of predicting the
relationship between umit variable costs and
gross income among auctions mn Kentucky 1s
left unresolved. The 1965 and 1966 data
indicated that varation in unit total varable
costs is not a funcuon of annual gross Income
while 1967, 1968 and 1969 data indicate that
a distinct relationship exists. Unit total hired
labor costs of the auctions declined rapidly,
then rose steadily as gross ncome increased
Since labor costs comprised a large portion
(averaging about 64%) of total vanable costs,
this relationship would be expected to appear
in the unit vanable cost-gross income
relationship (as in 1967 and 1969) unless the
relationships of other unit variable costs and
gross income were markedly different. If large
auctions are much more efficient than small-
and medium-sized firms 1n the use of variable
mputs other than hired labor, unit total
variable costs would be related to gross
income as shown by 1968 data, If both small-
and large-sized auctions are more efficient
than intermediate sized firms i the use of
variable inputs other than hired labor, unit
total variable costs would tend to show no
relationship with gross income (as with the
1965, 1966, and Best of 5 data). Finally, the
msensitivity of the postulated regression
models to moderate changes in unit costs
conjunction with the paucity of observations
at upper observed ranges of gross income may
tend to bias the statistically estimated unit
cost-volume relationships in the direction of
asymptotic descent (model 4) unless unit
costs are very high among the largest firms

Small and/or large auctions reported
lower unit costs of specific variable inputs
(see Appendix Tables 10-12) than were
reported by intermediate-sized firms during
each of the 5 years. During most years these
cost advantages of small and large firms offset
to some degree the cost disadvantages these
firms encountered in the utilization of hired

labor. During 1967 and 1969, labor cost
disadvantages of small and large auction,
clearly outweighed cost advantages achicved
in the use of variable mputs other than hir=d
labor. Large fums appeared to offset lab
cost disadvantages during 1968 by utihzing
other variable inputs more efficiently than did
intermediate-sized auctions. Both small and
large firms appeared to counteract labor
mefficiency during 1965 and 1966 by
efficiently using other variable inputs Best of
5 data likewise indicated that, at their best,
small and large firms uunlized variable mputs
as efficiently as did medium-sized auctions

On balance, both very small and very
large auctions tend to incur higher unit total
variable costs than do intermediate sized
firms. During any given year the unit total
variable cost advantage of intermediate-sized
firms over small firms generally will b
statistically significant. However, the uni
total variable cost advantage of
intermediate-sized firms over large aucuons
likely will not be statistically significant
during any given year because the cost
advantage is not very large and because th
scarcity of large firms reduces their relatn
mnfluence in the statistical procedure

Total Costs

Analyses of unit total costs in Appendix
Table 17, p.55,and scatter diagrams indicated
that the relationship between unit total costs
and gross 1ncome was curvilinear
approximating a modified U-shape. Given th
unit fixed and varable cost funcuons
presented above, however, statistical uni
total cost functions of the U-shape wci
postulated only when 1967 and 1969 dau
were used.14 Each of the four models
run.

141 no year did unit total fixed costs rise at observed uppel
values of gross income and only when 1967 and 1969 data
were used did unit total variable costs rise at observed
upper values of gross income

TABLE 3
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Model 1 produced imsignificant (0.95
probability level) total F statistics each yecar
except 1969 Mod:l 1 also gave highly
significant (0.99 level) thy and tho statistics
using 1969 data, although the coefficient of
mul?.ph determmation was relauvely low
(0183) and the standard error of cstimate
was relauvely high ($0 321) Model 2
generated significant (095 level) toral F ratos
and highly significant  (0.99 level) th)
staustics each year With the exception of
1967 data, the second explanatory vanable
(GI) made an msignificant contribution to
the model (indicated by staustically
msignificant tho values at the 0.95 level)
Model 3 produced results nearly identical
with those of Model 2 Total F, th stausucs,
and coefficients of muluple determination
generally were shghtly lower, while standard
crrors of esumate were shghtly higher than
with model 2. Model 4 gave statstically
significant (0 95 level) total F and tp statstics
cach year Cocfficients of determination
remained relatvely low except when 1968
and 1969 data werc used

Conunuing the procedure established
above, when model 1, 2, or 3 produced
statisucally significant (095 level) total F,
th; and thy stausucs, 1t was selected over
model 4 (even though the latter also gave
significant total F and tp statistics) to
Parameter

minimize specificanon  bias

esumates and appropriate statistics are¢ 1n
Table 4 These relauonships arc presented
graphically n Fig. 4

None of the umt total cost funcuons
developed using annual and Best of 5 data
provided good data fit throughout the enure
observed range of annual gross income This,
m large mcasure, was due to wide varability
of unit total costs among firms of similar size
and relatively small number of observations at
observed upper values of gross mcome 15
Among the unit total cost functions presented
above, each tends to fit the data well in the

$10,000 $100,000 range of annual gross

21

income; the model for 1969 data understates
unit total costs of firms in the $100,000

$325,000 range, while the models for 196

1966, 1968 and Best of 5 data may
understate
range; and 1965, 1968 and Best of 5 models
tend to understate unit total costs among

unit total costs shghtly mn th

firms with more than $325,000 annual gross
income

Most economies of size (ranging from
$0 20 $0 47 per dollar of gross income) weie
realized when auction size increased from
$10,000 to $60,000 gross mcome annually.
Diseconomies of size tended to outwelgh
economies of size as gross mcome surpassed
$380,000 per year although the cost
disadvantage of very large
intermediate sized aucuons generally was not

auctions over

staustically significant. Using Best of 5 data,
Kentucky’s auctions demonstrated that when
gross income cxceeded $80,000 annually,
they were capable of averaging unit total costs
of $0 62 to $0.64 per dollar of gross mncome

The unit total cost functions hercin
developed represent approximations of the
longrun average cost funcuon of sclected
livestock auction markets m Kentucky Being
derived from historical accounting data these
central tendencies of

functions mdicate

15wootan and McNeely reduced the “problem™ associated
with large vanances in unit total costs among similat-sized
firms (resulung in low values of R2) by grouping 140 of
Iexas’ auctions into 12 size categories and using Cost
and output figures as the tegression input {3, p = | If
average unit cost and output data of firms grouped by sizc
(as in Appendix Table 17, p 55 ) were used 1 this analysis
the above models (especially 1-3) would show improved fit
because variation in unit costs among fitms of similas sz

would be reduced dramatically, and further, the intluenc

of large firms would be increased in relation to small firms
However, values of R2, Towal F, and 1, would be biased
upward to the txtent that total squared vanauon was
reduced
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Figure 4 .--Unit total cost-gross income relationships, by year
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existing firms regarding economies and
diseconomucs of size, given present methods
of operation The unit total cost function
obtained using Best of 5 data closely
approximates a pragmatic16 long-run average
cost or planning curve.

Multiple Sale Days per Week

Unit total costs at capacity (defined as
5-day-a-week operation) were estimated from
unit fixed and variable cost functions
esumated for one day per week operation
using Best of 5 data. The projected unit total
cost function (Fig 4) indicated that an
auction might reduce unit total costs an
average of 6-11 cents per dollar of gross
income from what costs would be during a
good year when sales were held one day per
week 17 The potential reduction in unit total
costs 1s understated to the extent that an
auction can operate more efficiently by
altering the livestock mix (e.g, handling
different types of livestock on different days
of the week), by employing and retaining a
more efficient labor force, etc.

Analysis of Results

The tendency of Kentucky’s largest
auctions to encounter diseconomies of size, in
large part, may be attributed to inefficient
utilization of hired labor — particularly yard

letagmau( in the sense that these unit total costs have been
achizved under acrual operauing conditions vis-a-vis cost
functions which- may be derived from engineering
estimates or from estimates in which methods of operation
are hypotheucally altered

17Note that nc reasing livestock volume in the time
dimension, which increases plant utilization, is not the
same as spreading existing volume over more than one sale
day per week unless plant size is reduced proportionately
in the latter case

help, weighmasters, starters, and ringmen
With factor prices given, an auction’s
operating costs are a function of its efficiency
in managing livestock queues. The focal point
of operations 1s the sales ring through whicl
all animals generally must move. To achieve
maximum efficiency animals must be moved
through recewving docks, dispersed among
seller pens, funneled through the sales ring,
dispersed among buyer pens, and moved
through load-out docks while minimizing 1dl
time and the number of bottlenecks. Th
number of seller and buyer holding pens
should be only enough to meet a given
market’s requirements (generally established
by peak secasonal volume) and the
arrangement of pens should expedite livestock
flows

Weigh-in Selling Procedures! 8

Recewving and selling operations a
separated when an auction employs weigh-n
procedures. The recewing operation, which
mncludes unloading, backtagging, weighing,
grading, sorting, commingling,19 and penning
of livestock, is completed before sclling
begins. The selling operation 1nvolves
movement of livestock from seller pens to the
sales ring, then to buyer pens, and ultimately
to load-out docks for shipment. Many of th
same workers may be employed in both
operations

Because auctions i Kentucky begin
selling about 12 o’clock noon, livestock must

18Wt:lgh in selling refers to the practice of weighing livestock
immediately upon arrival at a market, whereas weigh-out
selling refers to the practice of weighing livestock while the
animals are in the sales ring or immediately prior to o
following sale

19 Auctions commingle the livestock of more than on
producer on the basis of grade, weight, sex, etc. under the
assumption that animals will command a higher price w hen
sold in larger groups. Commingling generally necessitate:
weighing animals individually
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be received and prepared for sale within a
relatively short (and inflexible) period of time
regardless of livestock volume. In attempting
to handle large numbers of livestock, market
operators have increased the number of
docks. scales, temporary holding pens, and
yard workers employed. Commingling
intensifies the queuing problems encountered
increases. After
commingled, and

when livestock volume
livestock are

penned the selling procedure is relatively

weighed,

efficient because animals are sold in larger lot
sizes (than without commingling) and the
animals may be moved through the sales ring
as rapidly as the selling progresses

Weigh-out Selling Procedures

When weigh-out selling procedures are
employed, receiving and selling operations
proceced simultancously. Since livestock are
not weighed upon arrival and commingling
must be discontinued, animals may be moved
directly and immediately from
docks to seller

grading and

receiving
Livestock
transferred

holding pens.
sorting 1s from

receiving to the selling operaton with
individual consignments fractioned into more
salable units prior to entering the sales ring
Since the average size of sale lots 1s reduced
when  comminghing 1s  discontinued, total
selling time may be increased and additional
trips may be needed to drve animals to buyer
pens

As contrasted with weigh-n
procedures, weigh-out methods may permit a

reduction n:

selling

1. the number of recewving docks (and
holding pens at the docks);

2. the number of scales (only one 1s
necessary);

3 labor used in the receiving operation;
and

4 the number of seller pens.20

Addiuonally in some instances hvestock
identification tags may be climinated

Specific cost data needed to determme
the relative ments of weigh-in and weigh ou
procedures for firms of varying size are not
available. However, based upon observations
of auctions which use cach procedure,
conclusions were drawn. Small
auctions may be expected to achieve lower
unit total

tentatve

labor costs when weigh-in
procedures are employed because livestock
volume 1s small enough that even with
receiving and selling operations separated,
sales may be completed mn a relatvely short
time period and the same workers may be
used 1n both selling)
operations. Large auctions which encounter
size diseconomies In receving operations
when weigh-in procedures are employed may
be able to reduce unit total costs by adopting

weigh-out selling procedures which allow the

(receiving and

time constrant 1mposed on
relaxed by

livestock to be recewved throughout the sale

receving
operations to be permitting

Non-cost factors also are considersd by
auction market operators when they decids
whether to employ weigh-in or weigh-out
procedures. Sellers generally prefer weigh-m
selling because they behieve prices paid per
animal are higher when buyers bear weight
losses which occur after animals are reccived
at a market. Buyers who want to elimmate
errors associated with esumating weight
changes due to filling and shrinkage and errors
in adjusting prices bid per pound for weight
prefer wzigh-out selling

losses  generally

procedures

20with continuous selling, total holding capacity of seller
pens may be a fracuon of total livestock handled per sale
day. The actual ratio depends upon seller delivery rates,
the time selling begins and the selling rate
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Technological Changes

Performance of an industry, which
depends, in part, upon the progressiveness of
the mdusuy’s firms, is not satisfactory when
the rate of adoption of known technological
improvements 15 low. Two mnovations
adopted by auctions In states other than
Kentucky are telephone bidding and
computenized records-keeping. F sasibility of
adoption of each innovation 1s dependent
upon auction’s existing characteristics and
methods of operation

Conclusions

Conclusions regarding cach of the four
hypotheses of the study were as follows:

1  Economics of plant size exist m
Kentucky’s livestock auction market
industry and are not being realized by
some firms in the mdustry. Auctions
with less than $60,000 annual gross
income could reduce unit total costs by
increasing volume of livestock handled
and auctions with less than $15,000
annual gross income tend to be very
mnefficient in the utilization of most
mputs

2  Kentucky’s largest auctions encounter
diseconomies of plant size. Large firms
showed a tendency to encounter size
discconomies  but statistics did not
consistently show these diseconomies to
be significant.

% Unit costs can be reduced by operating
aucuions in Kentucky more than one sale
day per week Increasmg the number of
salc days per week will reduce unit total
costs if a firm can increase volume
handled in the time dimension without
increasmng total fixed or unit variable
costs, or if an auction can spread existing
livestock volume over more sale days

(reducing plant sizc) while retaming
enough volume on each sale day to
provide efficient operation

Implications for Kentucky’s Livestock
Auction Market Industry

If market operators make changes
consistent with the conclusions drawn mn this
study other market participants will
affected. The most important implication
that the volume of livestock handled
auctions in Kentucky is insufficient to pern
cach existing firm to handle enough livestocl
to achieve lowest possible umt total costs,
especially if auctions hold sales more than onc
day each wecek.

Based upon the conclusion that $80,000
annual gross income represents minimum
efficient size when firms conduct sales onc
day per week, the following projections wer
made of the number of markets needed
Kentucky

Number of Sale Days Numbecr of Auctior
Per Week

1 55
2 26
3 18
+ 14
5 12

The reduction in number of firms associatcd
with projected 5-day a-wcek  auction
operations would permit total mvestment
the industry to be decreased from about §5
million (59 firms in 1969) to about §I
million

)

The foregoing projections of reductions
in number of firms and investment m
industry arec made without consideration ol
spacial characteristics of the industry,
livestock assembly costs, factors mvolving

potential performance of the industr
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regarding pricaing efficiency, or means of
achieving the projected reduction in number
of firms. As the number of auctions decreases,
average distance from farm to market rises,
resulting i higher transportation costs. 50
long as the benefit which accrues to sellers
from the reduction in number of aucuons
exceeds the resulting 1ncrease 1In
transportation costs, climinauon of existing
auctions is justified per economic crteria 21

Firms may be expected to undertake
changes voluntanly only when the changes are
expected to ncrease profits. Since rates of
return among Kentucky’s aucuons, which are
Packers and Stockyards

Administration, are very good under existing

regulated by the

conditions, the conclusion may be drawn that

improvements i efficiency of operation
would not be permitted to Increasc profits
Consequently,

changing to muluple sale days per week, for

potenual for gam from
example, probably would not warrant the
risks associated with such a change 22 An
auction operator may even lack incentive to
reduce unit costs under existing methods of
operation if profits are at the maximum
allowable level already The
which might have incenuve
(han;,m arc

only aucuons
to undertake
those with profit rates below
allowable levels, 1¢., very small and very large
firms. It 1s unlikely that these firms can (or
will) initate changes which would result in
widespread throughout the
industry

emulauon

The likelthood that volume handled per

auction will 1ncrease due to voluntary

?IHick and Badenhop[2] found that economies of firm size
wete sufficient 1o permit sizeable reduction in the number
of auctions in Iennessee before cost advantages were
offset by rising assembly costs

22 <
Since an auction may increase volume handled by
operauing more than on¢ sale day per week with little (if
any) increase in investment (and rate base), profits per

dollar of gros: income would be reduced. See footnote 25,
P57

27

disappearance of existing firms does not
ilppk'dl
1ncurring

promising because few firms ar
sustained
sufficient magnitude to anticipate exit from
the industry and, historically, auctions have
exhibited a tendency to change ownership

without ceasing operations.

economic losses ol

The implication which follows 1s that
auctions 1n Kenwucky will undertake desired
changes only if pressure from outside the
industry is brought to bear on them. First, the
federal regulatory agency might disapprove
proposed tanff increases on the basis that
auctions are not operating efficiently with
existing methods of operation.23 Second,
state laws might be enacted to restrict entry
into the industry and to require compliance
with desired operating procedures.24 Third,
interindustry competition eventually might
prod auction market operators to undertake
changes. If direct livestock sales to feed lot
operators will yield prices as high as received
at auctions, farmers will avoid the auctions’
commuission fees. Resultant diminution of the
role of auctions would present a serious
problem

regarding price discovery ol live

animals.

29In practice, conformity with local norms 1s permiitea

9 e

247The possibility of requinng weigh-out sales has been
considered by Kentucky's legislature without resulting in
enactment of a statute
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SUMMARY

Livestock auction markets have served an important markeung function in Kentucky since
the 1920's The role of terminal markets has declined dramatically in recent years. Whiic
direct to packer sales of slaughter livestock have increased, auction markets continue to have a
dominant position in marketng of livestock in the state. During 1969, Kentucky’s 59 livestock
auction matkets handled about $194,650,601 worth of livestock Except for the implementation
of special feeder calf sales, few changes have occurred in Kentucky's livestock auction markets
during the past 20 years

This study was undertaken to: determine relationships between costs and volume of auction
transactions and idenufy key factors of firm efficiency; idenufy and evaluate innovations which
might improve efficiency of and services provided by aucuons; project the effect of muluple sale
days per week on unit costs; estimate rates of return to market operators; and assess the
performance of the industry by determining the efficiency attained relaung to facility uulization
and cconomies of size, the relationship between sales promotion costs and volume of
transacuons, and the rate of technological progressiveness

Data were taken from two main sources: the 1965-69 annual reports of 42 of Kentucky’s
auctions to the Packers and Stockyards Division, Consumer and Markeung Service, U5
Department of Agriculture and personal observations of auctions in Kentucky and other states
and discussions with auction market participants (market operators, sellers and buyers)

Cost analyses were performed mn two ways: 1) Specific unit costs were related to firm size
and contrasted among years by computing means and standard deviations of observations
grouped by size of firm; and 2) functional relationships between selected costs and gross income
were estimated by the method of least squares regression analysis

Unit costs (cost per dollar of gross mcome) among firms of similar size Variable costs
accounted for about 74% of total costs, and total hired labor costs averaged about 48% of total
costs (costs of entrepreneurs’ managerial and labor services were not included). The most
important individual costs were*: yard help (21 2%); oltice help (10 5%); total mterest (9.9%);
weighmasters, starters, and rngmen (7.6%); auctioneers (6 0%); nsurance, excluding
unemployment msurance (5.4%); utilities (5.2%); and depreciation (5.2%)- Advertising costs were
unexpectedly low, averaging $0.0194 per dollar gross mcome (2.4% of total costs) among the 42
aucuons during the 1965 69 period

Rates of return to market operators were higher, on the average, among medium-sized firms
than among very small or very large auctions. Net returns, which averaged about $0.19 per dollar
of gross income among the 42 firms during the 5-year period, were judged very good, on the
average, when related to entrepreneurs’ investment and equity

Figures in parenthesis denote percentage of total costs among the 42 firms studied during the 1965-69 penod
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SUMMARY (Continued)

Statistically estimated unit cost-gross mcome functions indicated that auctions éncountercd
both economics and diseconomies of size m the utilization of total hired labor. Unit total fixed
costs diminished as firm size mcreased to largest levels of gross mcome observed. Esumated unit
variable and unit total cost functions exhibited economies of plant size and diseconomies of plant
size were found to be significant during 2 of the 5 years Diseconomies of plant size were not
statistically significant each of the 5 years because the diseconomies were not great and the lack
of observations at upper observed values of gross mcome weakened statistical estimation in this
range. The primary source of diseconomies of plant sizeé among the largest firms was mefficient
use of hired labor, parucularly yard help and weighmasters, starters, and ringmen.

Unit total costs were projected to decline to an average of about $0.55 under the
assumption that firms operate auction sales 5 days each week. This represents a reduction of
about $0 25 from the 5-year average and about $0.08 below average umt total costs during the
year each firm encountered its lowest unit total costs during the 1965-69 period. Operating
auctions more than one day each week also reduces the number of firms needed to handle the
volume of livestock currently moving through auctions n Kentucky. If all auctions operated with
an average of $80,000 annual gross mncome, based on one sale day per week, 55 auctions would
be needed to handle the livestock volume which moved through Kentucky’s auctions during
1969. If there were two sale days per week, only 26 auctions would be needed; if there were hve
sale days per week, only 12 auctions would be needed Constraints imposed by transportation
costs were not included mn these projecuons

It would appear to be economically beneficial if auctions n Kentucky operated more than
one sale day each week and if weigh-out selling procedures were adopted. Such changes are
unlikely because the profit mouve provides little mcentive for change among many firms, and
influence from outside the industry generally 1s 1mpotent or nonexistent. The Packers and
Stockyards Administration mught be able to sumulate increased efficiency by disallowing ta
increases. Kentucky’s legislature might require weigh-out selling procedures and 1t could Limit
entry into the industry by restricve licensing. Finally, mterindustry compeution might slowly
force auctions to improve services and decrease tariff schedules under pain of penalty similar to
that imposed on terminal markets, 1.e. become dispensable
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APPENDIX

Characteristics of Livestock Auction Markets in Kentucky

Introduction

Livestock auction markets were grouped
into eight categories on the basis of annual
gioss income to relationships
between specific variables and auction size

determine

Size groups were: Group I, less than $15,000
gross income; Group II, $15,000 - $29,999
ross income; Group III, $30,000 - $44,999
gross come, Group IV, $45,000 - $59,999
gross income; Group V, $60,000 - $79,999
gross income; Group VI, $80,000 - $149,999
gross  Income; Group VII, £150,000

$279.999 gross income; and Group VIII,
$280,000 or
categonies were developed to emphasize size

ac

more gross income, Size
differences with recognition that an excessive
number of categories may result in size groups
with no observations. Annual and “Best of 57
(the least unit total cost observation of each
of the 42 firms from the 5-year time series of

observations) data were analyzed

General Charactenstics

Changes in the size distribution of
auctions in Kentucky (Appendix Table 1),
which indicate a trend toward larger markets,
must be interpreted with caution because part
of the increase in gross income among firms
(gross mcome increased from an average of
$63,642 in 1965 to $86,716 in 1969 among
the 42 aucuons) was a result of higher tanff
rates rather than mcreased hivestock receipts.

Leasing of land and facilities partially or
wholly, which was more prevalent among
small firms, remained about constant over the
5year period at 10 firms each year. Sole

3l

proprictorships and partnerships were more
characteristic of small than large firms with
the corporate form of organization found
among firms 1n all size categories. The number
of sole remamed nearly
constant (about 5 firms) between 1965 and
1969, partnerships
declined from 16 to 12 and the number of

proprictorships
while the number of

corporations mcreased from 20 to 25.

The number of public sale days, which
showed little correlation with firm size and
1965-69 pernod,

averaged 54 7 days per market per year.

remained stable over the

To increase livestock consignments many
auctions assure sellers a “fan” price by
engaging in price support actwities which
usually involve purchase of livestock
whenever the starter’s opening price is the
high bid. While a larger proporuon of large
auctions
support actuvities, the number of firms which
supported prices fell from 34 in 1966 to 21 m
1969

About 15% of the 42 aucuon market
operators also were livestock dealers during
the 1965-69 period. The distinction between
market support and dealer acuvitics may
become blurred m practice because a market
operator may buy and scll livestock at his

than small engaged n market

own auction. In a strict sense, dealer activities
are not one of the legitimate funcuons of an
auction market. The possibility may exist for
a market operator to use his positon mn the
market to purchase livestock at “bargamn™
prices. Also, dealers who operate
auctions frequently use aucuon faciliues
their dealer activities, Inaccurate apportoning
of operating costs may result in misstated net

since

returns to each venture. In SU\LI}L{, dealex




profits were correlated positively with auction
size during the 1965-69 period Losses were
reported by one firm m 1965 and 1966

The number of cattle handled by the 42
firms showed an upward trend during the
1965 69 period Durng the 1965-67 period,
however, only Group I firms experienced an
increase m receipts of cattle (Appendix Table
2). Catue receipts of Group I markets
declined during 1968 and 1969 while receipts
of firms in Groups II, III, IV, and VIII
increased Kentucky’s auctuons handled fewer
calves each year, on average, after 1965
(Appendix Table 3) This trend was observed
among all firm sizes except Groups V and VI
The dechine in calf receipts may be traced to
the declining number of dairy cattle 1n
Kentucky Average hog reccipts per market
increased from 10,472 m 1965 to 14,617 m
1968, then dechned to 13,352 in 1969
(Appendix Table 4) Only Group I firms
reported a dechine in average number of hogs
handled between 1965 and 1968. In contrast,
from 1968 to 1969, firms in all size
categories, except Groups V and VII, reported
lower hog receipts Receipts of sheep and
goats dechined between 1965 and 1969,
reflecung declines m sheep and goat
production in Kentucky (Appendix Table 5)
Horse and mule receipts showed a downward
trend from 1965 to 1969 Averaging only 354
head per market annually during the 5-year
period, sales of horses and mules constituted a
minor source of income

Financial Characteristics

Asscts of an auction must be sufficient
to provide, efficiently, the services desired by
patrons Additionally auction firms need
liquid assets to COver transaction requirements
as they arise An aucton frequently must pay
consignors for livestock before receiving
payment from buyers as well as meet payroll
requirements and purchase livestock on 1its

market support account. The amount of
assets deemed mnecessary by auction
entreprencurs showed considerable variaton
among firms within and betwen sizc groups
Generally, land nceds depend upon sizc ot a
facility and the amount of on-premis
parking provided Buildings ranged from
converted barns with little current appraised
value to specially designed yards, sales, and
office facilities with high replacement cost
Except as adjusted mn the editing procedure
discussed above, auctions’ balance sheet
entries were used n this study as reported by
the firms

Average value of current asscts per fum
(cash, inventories of feed and livestock,
short-term marketable securties, accounts
receivable, short-term notes recewvable,
prepaid expenses, Interest receivable, and
miscellaneous current assets) mcreas d among
the 42 firms during the 5-year period
(Appendix  Table 6).  Average land values
among the 42 firms mcreased by about
$3,000 over the 1965-69 period
Apportionment of this ncreasc between
mncreased quantiies of land and increased
land prices was not possible. Aucuons 1n
Kentucky increased thewr mvestments in
buildings, structures, and equipment from an
average of $30,664 at the end of 1965 to
$37,811 at the end of 1969 Assuming an
annual rate of depreciauion of 6%, he
increased value was about 50% greater than i
would have been 1if firms had not mad
investment expenditures between 1965 and
1969 Firms in Group VII reported relatively
low nvestment in buildings, structure, and
equipment compared with smaller firms
(Appendix Table 6). Average total asscts ol
the 42 firms increased from $74,974 n 1969
to $92,877 mn 1969, while average total ass
of firms in Groups I, III, IV, V, and VI
declined (Appendix Table 6)

Kentucky’s auctions increased thel
current liabilities by about $7,600 berween
1965 and 1968, then reduced thew short teimn
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indebtedness by about 50% to an average of
$7,516 per firm by the end of 1969 Long
term liabihnies ncreased sharply from an
average of $9,431 1 1965 to $17,823 per
firm m 1966 followed by dechnes mn 1967,
1968, and 1969 Net worth declined shghtly
from 1965 through 1967, followed by
increases - 1968 and 1969 Auctions In
Groups II, III, VII, and VIII reported higher
net worths, on averags, in 1969 than in 1965
(Appendix Table 6)

Cost Charactenstics
The annual reports of the

contamed 25 different categomnes of costs
Costs were classified mto fixed and variable

auctuons

categories for analyses. Fixed costs included

insurance (excluding unemployment
msurance), license and bond premiums, dues
and subscriptions, taxes (excluding mcome
taxes), legal and accountng fee, depreciauon,
chanty and contabutions, and explicit and
implicit mterest Variable costs included hired
labor weighmasters,

COSTs (auctionccers,

starters, ringmen, solicitors, office workers,
yard help, and other help), unemployment
insurance, uulites, travel and entertainment,
automobile expenscs, repairs and
maintenance, supphies, bad debts, trucking
and hauling, vanable rental expenses, and
miscellancous expenses

Variable Costs

Unit costs of auctioneers were highest
among Group I firms each of the five years
and Group II firms generally reported higher
unit costs than did larger aucuons (Appendix
Table 7) During all years except 1965 unit
costs of auctioneers was related inversely with
fum size. Unit costs of auctioneers increased
among all firms, on average, from $0.045 in
1965 to $0 053 in 1969

A weighmaster certifies livestock weight,
a starter establishes the opening price on each
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lot of livestock m the sales ring, and 2
ringman moves livestock in the sales rnng
Ringmen and starters also assist the
auctioneer 1 spotting bidders. Unit costs of
weighmasters, starters and mnngmen Wwere
highest among Group I firms and second
highest among Group II firms each year
except 1965 (Appendix Table 7). Group VI
firms averaged lower umt costs of
weighmasters, starters and ringmen over the
5-year period than did firms in other size
categories Unit costs among Group VIII firms
averaged higher than among firms in Groups
III, IV, V, and VII each year

Solicitors are firm representatives who
travel through an auction’s market area
contacting buyers and

goodwill and solicit patronage for the auction

sellers to crcate
Solicitors were more prevalent among large
than small firms but represented a very small
proportion of total costs among all firms
(Appendix Table 7)

Unit costs of office personnel, which
exhibited a tendency toward economies and
during the 1965-69
period, increased from an average of $0.034
among all firms 1 1965 to $0.091 in 1969
(Appendix Table 7) Firms m either Group V
or Group VI (depending upon year) reported
lowest unit costs each of the five years

diseconomies of size

Yard help comprised the largest single
cost of nearly all firms during the years
studied Each year large firms averaged highe:
unit costs of yard help than did firms of small
or intermediate size. Group I firms repori=d
higher unit costs of yard help than did
intermediate sized furms during 1965, 1966,
and 1968 (Appendix Table 8) Group I firms
reported lowest unit costs among all siz
groups during 1967 and 1969
Group V size, or larger, gencrally reporicd
above-average unit costs of yard help cach

Fums o1

year.
Workers who did not fit mto the labot
categories listed above, e.g might watchmen,
repairmen, and

pL\ll]LLlS, ceup(ntu>,




custodians were included in “other help.”
Unit costs of other help averaged $0.014 per
market per year over the b-year period
(Appendix Table 7)

Total labor costs averaged 48% of total
costs among the 42 auctions during the 5
years, Unit costs of all hired workers
increased from an average of $0.408 per firm
in 1965 to $0.385 per firm in 1969
(Appendix Table 9). Unit costs, which were
highest among Group I firms, declined
gradually as firm size increased, reached a
minimum among Group III or Group V firms
(depending on year), then rose as firm size
increased to the largest size observed. Average
unit costs of Group VIII firms were nearly as
high as among Group I firms. Large auctions
were less efficient than intermediate-sized
firms in the utilization of weighmasters,
starters and ringmen, solicitors, office help,
and yard help

Unemployment which
comprises a very small proportion of total
costs (about 1.1%, on average) during the
196569 period, was not related to firm size
(Appendix Table 10)

Utilities costs exhibited an mverse
relationship with firm size each year. Utilities
were the second largest varable cost,
averaging 4 2 cents per dollar of gross income
among the 42 firms durng 1965-69
(Appendix Table 10)

Travel and entertainment, among the
lowest costs incurred by the 42 auctions,
averaged about 1 mill per dollar of gross
income (Appendix Table 10). Automobile
costs also were very low, averaging less than
$0.01 per dollar of gross income during the
5year period. Small firms had a lower
incidence of automobile expenses than did
large firms (Appendix Table 10)

Advertising expenditures (radio,
television, newspapers, handbills, signs, etc.)
averaged about 2.4% of total costs among the
49 firms during the 1965-69 period. Unit
costs of advertising were directly related to

insurance,
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firm size. Group VII firms averaged higher
unit advertising costs each year than dia
smaller auctions (Appendix Table 11)
Operators of large auctions appeared to be in
greater accord than were operators of small
firms concerning the proportion of gross
income to devote to advertising expenditurcs
(indicated by smaller standard deviatuons
among firms in the size groups contaming
Jarger auctions)

Expenditures for
maintenance averaged about 2.2 cents per
dollar of gross income among all firms each
year. Group IV firms generally ncurred
higher unit costs than did firms 1n other size
groups (Appendix Table 12).

Supplies used by auctions
routine office supplies, yard supplies (cleaning
agents, weight tickets, receipt forms, eic),
and veterinary supplies. Average unit costs of
supplies ranged from 3.5 to 4 8 cents per
dollar of gross income among the 42 fums
Although Group V firms reported
higher-than-average unit COsts of supplies, no
distinct relationship was apparent between
unit costs and firm size (Appendix Table 12)

Bad debts of auctions are associated with
the financial credibility of lvestock buyers
and the nature and extensiveness of credit
checks performed by auctions. Unit costs of
bad debts were not associated with firm siz¢
(Appendix Table 12)

Some auctions 1n Kentucky haul
livestock for patrons. Costs of trucking anc
hauling averaged about 1.5% of total costs
among all firms during the 1965-69 penod
Unit costs, and the incidence of such costs,
showed considerable variability among firms
(Appendix Table 12).

Rental payments by auctions for land
and/or buildings were removed from th
reports of the firms in the editing procedu
Rental payments for machines and equipment
(not adjusted in the reports) averaged aboul

repairs and

include

one mill per dollar of gross mcome among the
42 firms each year (Appendix Table 12)
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Vanable costs which did not fit into any
of the cost categornes above were 1de ntfied as
“miscellaneous” or ‘“‘other vanable” costs.
Other varable costs include errors and
correcuons on daily transacuons, veterinary
fees, Christmas gifts, death losses, post office
box rent, bank charges, police protection, etc
Variations in umt costs of miscellaneous
inputs between and within size groups, In
large part, may be attubuted to differences in
reporting practices among auctions (Appe ndix
Table 12)

Total varnable costs per dollar of gross
income first declined then rose as auction size
increased Group V firms reported lowest unit
total variable costs among firms in the eight
size¢ groups during 1965, 1967, and 1968
(Appendix Table 13). Group II firms
averaged lowest unit total variable costs
during 1966, while Group VI firms averaged
lowest unit costs during 1969. Average umit
total variable costs of firms in Groups I, II, V,
and VIII increased between 1965 and 1969
Time trends are not confirmed due to
vanability among firms mn a given size group
over ume
Fixed Costs

Insurance premmums were paid for
protection against fire, theft, lhability for
personal injury and, in some instances, injury
to and death of livestock on premises or
enroute to or from an aucuon. Unit costs
showed litide vanation among
different size categories and remained about
constant over the 1965-69 period, averaging
about 45 cents per dollar of gross income
among the 42 firms (Appendix Table 14).

Auctions in Kentucky must purchase a
license to operate and they are required to
have certain employees (e.g weighmasters)
bonded Additionally, bonding requirements,
established on the basis of livestock receipts,
assure that scllers will receive payment for

livestock consigned to a market. Unit costs of
licenses and bonds

firms 1n

exhibited an inverse

35

relationship with firm size (Appendix Table
14)

Unit costs of dues and subscriptions,
which showed little relation to firm size,
averaged only 2-3 mills per dollar of gros;
mcome among the 42 markets each yea
(Appendix Table 14)

Unit costs of taxes (excluding mcome
taxes) were highest among Group I firms each
year except 1965. Taxes showed a trend
upward, increasing from an average among all
firms of 2.1 cents m 1965 to 3 1 cents per
dollar of gross income in 1969 (Appendix
Table 14)

Legal and accounung fees per dollar of
gross mcome were highest among Group I
firms each year. Group V firms reported
lowest unit costs during the 5-year period
(Appendix Table 14).

Depreciation, the second largest fixed
cost, averaged 5.1% of total costs among all
firms during the 1965-69 period. Generally,
unit costs of depreciauion declined as firm size
increased to Group V, then increased among
Group VI firms, declined among fums in
Group VII, and mcreased with the two firms
in Group VII (Appendix Table 14) Group
VII firms reported the lowest depreciauon
costs during the ycars 1965-68.

Charity and contributions constituted a
very small proportion of total costs among
Kentucky’s 42 aucuons during the 1965-69
period. Small auctions tended to have a lower
incidence of charitable offermgs than did
(Appendix Table 14)

Total interest, calculated at the rate of

larger firms
6% of total assets of each aucuon, consisted
of explicit and mplicit nterest The latter, a
residual, represented opportumty cost of
owners’ capital. Explicit and implicit mterest
are a function of the quanuty and value of
assets and the proportion of assets financed
by debt Exphat
averaged about one¢ fifth of total interest costs
among the 42 firms during the 1965-69
period. Total interest, the largest fixed cost,
averaged 8.1 cents per dollar of gross mcome

mstruments mterest




during the five years Generally, unit total
interest costs declined as firm size increased,
although Group VI firms reported relatively
high unit costs dunng 1966, 1967, and 1968,
and firms in Group VII reported relatively
high unit costs durng 1968 and 1969
(Appendix Table 15). Unat total interest costs
among the 42 firms declined from $0.084 in
1965 to $0 074 1n 1967, increased to $0.083
in 1968, and declined to $0.081 in 1969

Tortal fixed costs among the 42 firms
increased from an average of $11,549 per firm
durimg 1965 to $15,922 per firm mn 1969
Firms in Groups II, VII, and VIII reported
higher total fixed costs in 1969 than n 1965
Unit total fixed costs of the 42 firms averaged
shightly higher during 1966 than during 1965,
declined in 1967, then rose in 1968 and 1969
(Appendix Table 16). Total fixed costs of the
49 markets averaged $0.209 per dollar of
gross income (about 26% of total costs)
during the 5 ycars During 1965, 1966, and
1967, intermediate sized firms averaged lower
unit total fixed costs than did either small or
large auctions Durng 1968 and 1969,
however, lowest unit Costs WeI€ reported by
firms in Group VIII Group I firms reported
much higher unit total costs each year than
were reported by larger firms

Total Costs

Total costs (the sum of all fixed and
variable costs) among the 42 auctions
increased steadily from an average of $50,577
in 1965 to $68,409 in 1969. Firms 1n Groups
I, II, V, VII, and VII reported higher total
costs, on average, during 1969 than during
1965. Unit total costs among the 42 firms
dechined from an average of $0.809 in 1965
to $0796 in 1966, and $0.764 1n 1967,
followed by increases to $0.842 and $0.855
in 1969 respecuvely (Appendix Table 17)
Total costs exceeded gross mcome among
Group I each year
[ntcrmediate sized firms reported lower unit
total costs, on average, than did either small

auctions
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or large firms. Size groups reporung lowest
unit total costs were V in 1965, 1967, an
1968, IH in 1966, and VI in 1969 Best of 5
data indicate that auctions in Groups IV, V,
and VI were capable of operaung at low
unit total costs than were firms cither smalle:
or larger. Group I firms, while able to show
profits part of the time, were much less
efficient than were firms in Group II. Firms in
Groups 11, III, and VII showed about equal
potential for efficiency than did smaller firms
(excluding Group 1)

Observing unit total costs of Kentucky's
49 selected auctions during the 1965-69
period, on the basis of annual averages or on
the basis of potential, intermediate-sized firms
were more efficient than were large or small
firms  Further, based upon data in Appendix
Table 17, the conclusion may be drawn that
most size economies were realized when
auction size reached about $30,000 annual
gross income and that size diseconomies weic
not encountered sharply unul auction siz
exceeded $280,000 gross income annually

Appendix Table 18 contains a summary
of specific umt costs reflecting then relatv
lI’]l!"()llxll](:(' as a P(l((l\l‘lgk of total costs

based upon 5-year averages ovel all firms
Income Characteristics

Livestock auction markets in Kentucky
derive most of their income from “sellin
commissions” which are a funcuon ol
livestock species, sex, weight, type of animal,
and selling price. Commissions may be a flat
rate per head, a percentage ol sale price, or a
combination of the two. Special services, €8
hay and feed, livestock storage, weighing (no
sale) entaill additional fees Many auctions
require that commissions be paid on live stock
sold on the premises cven though th
handled by

personnel. The justification given 1s that us¢

livestock are not auction
of the auction as a meeting placc tol
transactions constitutes a service rendered
Additionally, some auction operators belicve
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Averaging $63,642 m 1965 and $86,716
n 1969, gross mcome of the 42 auctions
ncreased about 36% over the 5-year period
Firms in Groups I, III, IV, V, and VI reported
lower gross Income, on average, in 1969 than
in 1965 (Appendix Table 19). Gross imncomc
of Group VII firms increased about $21,500,
while gross ncome of the two firms in Group
VIII increascd an $107,658
between 1965 and 1969. Data in Appendix
Table 19, regarding changes in gross mmcome

average of

among furms in a given size group, must be
mterpreted  with cauton because when a
firm’s gross income changed from year to year
the firm may have been mcluded m another
size group

Commussion income (selling, buying, “no
sale,” and “‘other” commissions, plus yardage)
per dollar of gross mcome generally was
higher among relatively small firms (less than
$60,000 gross income) than among larger
markets during the 1965-69 period (Appendix
Table 20). Many firms reported total
commission income In excess of gross income
because of losses on feed and market support
accounts. The decline mn average commission
income per dollar gross income among the 42
markets between 1965 and 1969 in large part
may be attributed to a reduction In losses on
market support account (Appendix Table 20).
Losscs on feed sales, which averaged only 1-2
mulls per dollar of gross income, were more
prevalent among smaller auctions (Groups
[.V) each year (Appendix Table 20)

Rental
percent of gross income each year among the
42 auctions. Group VIII firms recewved a

income averaged about onc

larger portion of gross income in rent than did
smaller auctions (Appendix Table 20).
Interest compnsed a
proportion of gross income among the 42
tiums during the 1965-69 period (1\})pmldlx

Income minute
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Table 20). In general, firms m Groups VII and
VIII received a larger proporuon of total
income from miscellaneous sources than did
firms in other size groups. Miscellaneous
mcome (bad debt collections, sales of
inventory, etc) averaged 2-3% of gross
income among the 42 firms (Appendix Tab!
20).

Net Returns

Net returns (gross income less total
costs) per dollar of gross income exhibit
perfect correlation with total costs per dollar
of gross income (Appendix Table 17) Since
owners’ opportunity costs of labor and
management were not included mn total costs
of the aucuions, net returns ar€ not pure
profits.

Net returns per dollar total invesiment
(Appendix Table 21) and net returns per
dollar net worth (Appendix Table 22) varied
widely among Kentucky’s 42 auctions during
the 1965-69 period. If one
entrepreneurs’ average total mvestments and

considers

equity (Appendix Table 6), average rates of
return appear to be very good but cannot be
considered excessive without accounting 1or
the value of entrepreneurs’ managerial and

OR
labor services. <2

2505 average, rates of return to auction entreprencurs were
not excessive per Packers and Stockyards standards F and
S allows salary of one owner as follows: $0 50 pe
marketing unit for the first 20,000 marketing units; $0 25
per marketing unit for the next 20,000 marketing units;
and $0 05 per marketing unit for all additional markeung
units. When more than one owner works in a market, the
above allowance is made for one owner only, while the
salaries of other owners are adjusted as if their functions
were performed by employees. An addiuonal allowance ot
$0.075 per marketing umit is allowed all firms for all
marketing units as payment for managerial funcuons One
marketing unit, based on tariff rates by type of animal,
equals one head of cattle, one calf, three hogs, fou: sheep
or goats, or one horse or mule After compensations of
owners and managers are added to total costs, P and S
determines allowable rate of return as follows: 8% of the
value of auction facilities and land (returns to capital); plus
14% of total costs (return for nisk). The 8% retuin to
capital is considered low and is expected to be increased in
the future
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APPENDIX
TABLE 1

Number of Markets by Size Group, 1965-69

D 1965 1966 1967 1968 1969  Best of 5
Group

—————————————— -number of firmg----—-—----——-—--—————
I 5 3 2 4 4 3
II 8 10 8 6 5 8
oI 1) 7 9 5 8 7
5 7 6 8 5 7
Vv B 6 5 3 6 3
VI 6 4 7 10 7 9
v 1 3 3 3 5 3
viI 2 2 2 2 2 2
Total 42 42 42 41 42 42
Source: Computed from amnual reports of auction markets in Kentucky.
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APPENDIX
TABLE 2

Average Number of Cattle Handled Annually
by Size of Market, 1965-69

Size 1965 1966 1967 :
Group Std . Std. Std.
Mean Dev. Mean Dev. Mean Dev.

—————————————————————— umpber: Ol Catblo =sssrcos masnsnoo oo

I 1,630 1,414 2,343 15170, 3,072 465
I 4,168 1,365 3,699 2,470 3,378 3,142
oI 8,702 5,163 7,904 1,961 7,582 2,412
v 15,523 4,181 12,616 3,527 11,656 4,218
\' 27,476 4,279 19,912 2,079 19,169 5,403
VI 35,697 13,081 34,217 5,772 29,345 9,676
vl 51,086 - 49,442 2,547 50,002 3,549
VIII 76,205 3,343 76,131 11,442 75,322 8,656
All firms 17,676 19,277 17,728 19,072 18,411 19,065
Size = 1968 1969 Best of 5 ;
Group Std. Std. Std.
Mean Dev. Mean Dev. Mean Dev.

————————————————————— number:of cattle ====————-———=-=-—--—-

I 1,097 1,408 1,930 2,974 2,597 984

II 4,011 2,519 4,544 2,437 3,383 1,655

11 6,413 4,423 8,918 4,669 8,387 2,949

IV 12,314 4,617 13,061 5,783 12,521 3,113

v 14,978 4,354 15,186 5,983 22,223 3,147

VI 28,726 8,283 27,664 14,079 30,470 12,393
VI 59,414 3,937 53,923 16,445 57,594 9,729
VI 82,560 4,422 89,550 5,333 79,001 611
All firms 20,335 21,593 21,442 23,390 20,307 21,082

Source: Computed from annual reports of auction markets in Kentucky.
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APPENDIX
TABLE 3

Average Number of Calves Handled Annually
by Size of Market, 196569

Size 1965 1966 1967
Gmfl Std. Std. Std.
P Mean Dev. Mean Dev. Mean Dev
—————————————————————— numberofcalves’——————-— -
I 2,966 2,066 2,955 1,454 2,089 511
i 6,106 2,095 5,355 1,971 5,817 2,603
I 7,174 3,086 7,198 2,966 6,731 2,844
v 9,116 4,061 7,514 4,403 5,879 1,810
A" 6,035 3,306 5,716 3,019 3,909 2,507
VI 7,044 4,815 4,918 4,227 7251 6,818
vl 17,310 - 12,010 2,261 2221 3,214
VIII 6,684 2,854 S 2,952 3,463 4,586
All firms 6,792 B o A 6,353 3,467 6,202 4,044
Si 1968 1969 Best of 5
s s Std. Std. Std.
=D Mean Dev. Mean Dev. Mean Dev.
———————————————————— number of calves ---—————-————--———~——-
1 2,365 1,716 1,778 1,647 2,920 1,450
I 5,773 2,625 4,119 744 6,221 2,545
III 4,318 2,878 5,965 3,530 6,407 2,568
IV 6,880 2,591 7,353 2,791 7,804 3,327
v 5,023 3,192 6,332 6,501 7,958 510
VI 6,759 5,649 7,156 4,144 6,069 6,120
VII 11,009 3,344 7,872 4,179 10,900 4,419
VIII 4,999 2,661 4,442 2,456 5,910 3,949
All firms 6,010 3,937 95,5917 3,979 6,691 3,910

Source: Computed from annual reports of auction markets in Kentucky .
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APPENDIX
TABLE 4

Average Number of Hogs Handled Annually
by Size of Market, 1965-69

Size 1965 1966 1967
Gron Std Std. Std.
P Mean Dev Mean Dev. Mean Dev.
———————————————————— NUMBe 0L NORE - she—ra——=aaiaden=cose
I 3,695 4,225 4,312 3,156 1,949 1,412
II 4,060 2,820 4,866 2,693 5,465 2,847
III 9,089 6,038 9,396 5,536 11,695 5,424
v 5,138 3,529 6,445 5,268 6,025 5,846
Vv 9,061 3,072 5,830 4,506 7,830 4,815
VI 12,895 AN AGE 13,126 8,367 15,666 10,603
VII 18,833 - 13,088 6,540 17,256 9,649
VIII 65,384 28,902 79,006 43,756 77,527 26,744
All firms 10,472 14,456 10,887 173%1% 12,968 16,896
Size 1968 1969 Best of 5
Gro Std. Std. Std.
up Mean Dev Mean Dev. Mear Dev.
—————————————————— number of hogs ———-——=—————————=—=——-
I 2,698 3,953 2,234 3,686 1,663 - 15112
II 5,747 4,003 5,558 3,956 5,818 2,858
111 10,675 8,169 7,598 5,928 11,469 5,871
v 8,907 9,312 5,158 3,213 6,766 3,144
v 12,307 6,249 12,627 15,748 6,174 6,588
VI 13,243 12,040 11,390 11,438 10,307 9,404
VII 19,722 10,277 21,917 14,661 16,453 11,565
VIII 100,440 73,096 86,216 76,387 98,537 175,787
All firms 14,617 24,577 13392 22,913 12 B0 29y ( 31

Source: Computed from annual reports of auction markets in Kentucky .
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APPENDIX
TABLE 5

Average Number of Sheep and Goats Handled Annually
by Size of Market, 196569

i3 % 1965 1966 1967
G‘ze Std. std. std.
T Mean Dev. Mean Dev Mean Dev
— B e number of sheep and goats ——-——--—-
12 I 106 140 1,035 1,153 129 153
47 I 392 883 101 124 308 734
24 11 138 216 133 224 139 146
46 IV 409 358 292 522 244 343
15 v 1,532 1,579 2,363 4,564 2,380 4,573
03 VI 7,083 10,624 7,192 11,604 4,282 9,158
49 VI 20,501 - 7,567 9,609 7,608 10,748
44 VIII 29,596 24,225 27,570 20,174 4,954 6,904
96 -~
’ All firms 3,227 8,852 3,045 8,042 1,906 5,176
7 Si 1968 1969 Best of 5
. i Std. Std. Std.
A2 P Mean Dev Mean Dev. Mean Dey
B e -number of sheep and goats —--—--—-————-- =
92
H: I 13 10 16 11 89 128
o I 300 664 335 651 277 504
;14 il 38 83 72 88 131 272
e I\ 311 490 145 244 249 363
:04 \' 2,577 4,003 1,314 2,590 865 836
i VI 3,061 8,095 541 627 4,541 9,166
;,,{7 vl 6,874 8,930 7,952 10,802 6,517 99,893
; VIII 23,675 25,293 20,994 24,459 27,155 20,773
31
{3 All firms 2,704 7,943 2,297 7,143 2,916 8,133

Source: Computed from annual reports of auction markets in Kentucky .
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APPENDIX
TABLE 6

Balance Sheet Entries, Averages by Size of Market ;

1965 and 1969

Year-end Value of

Buildings, Structures,

Size Current Assets Land and Equipment
Group 1965 1969 1965 1969 1965 1969
——————————————————————————— dollars-=sc-~masa=cEr- T TRTSETT . o
I 9,186 7,258 3,321 4,677 10,998 10,828
I 9,841 13,284 4,725 8,199 12,057 17,848
ET 17,802 18,824 10,111 6,917 25,440 16,515
v 17,020 17,684 18,039 12,970 24,515 13,057
A 46,290 24,187 7,086 13,813 40,953 30,090
VI 64,187 27,715 15,270 15,853 37,556 47,696
VII 94,465 162,959 20,494 24,636 22,228 86,511
VIII 61,426 53,048 91,760 108,717 1B %) 12 k58456
A1l firms 28,409 37,974 13,805 17,008 30,664 57:811
Year-end Value Long-Term
Size of Total Assets Current Liabilities Liabilities Net Worth
Group 1965 1969 1965 1969 1965 1969 1965 1969
———————————————————————————————— dollars s o——c S mmmen - oasee s T
T =823, 678 22,912 1,068 1,148 7,000 6,571 15,609 15,193
II 26,623 39,331 6,333 53525 1,063 4,200 19,228 29,600
111 55,090 42,256 5,475 2,019 13,964 2,500 36,651 37,736
| TV 4593637 43,719 65,2172 15372 7,677 4,200 45,749 38,147
; vV 104,529 68,221 17,209 787 0 25,000 87,321 12,43
{ ‘ VI 118,244 91,615 7y D02 8,446 6,667 19,399 104,016 63,769
1 i VII 142,726 274,121 118739 28,749 0 43905 © 130,987 201,460
VIII 316,030 317,331 585271 26,430 60,300 56,017 217,459 234,88
All firms 74,974 92,877 8,328 765 5116 9,431 16,801 57,216 68,50

Source: Computed from annual reports

of auction markets in Kentucky.

S

S

Size
Group

VI
VII
All fim
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APPENDIX
TABLE 7

Average Unit Cost of Auctioneers, Weighmasters, Starters and Ringmen,
Solicitors, Office Help and Other Help by Size of Market, 1965 and 1969

Weighmasters,
Starters,
Size Auctioneers and Ringmen Solicitors Office Help Other Help
Group 1965 1969 1965 1969 1965 1969 "1965 1969 1965 1969
------------------------------- dol11arsS-——-—=——-—mmm e
I .058 .164 .080 .216 0 0 .088 .162 .045 0
IT .045 .060 .071 122 .007 0 102 - 1355 .009 .021
I1I .045 .044 . 049 .041 0 016720/ 9 075 .015 .006
1Y 03572 035 .054 .068 .001 .006 .072 .082 .006 .007
Z v .043 .043 . 055 .074 0 .022 2062102 .016 .016
VI .041 .038 .049 .039 0 .005 .090 .053 005 015
VII 031" =052 .051 .048 0 .002 101 071 .004 .000
VIII .056 .036 123 .081 .010 .005 .082 .081 .003. - 114
All firms .045 .053 . 061 .078 .002 .008 .084 .091 .014 014

Source: Computed from annual reports of auction markets in Kentucky.

201,460
234,86
()8,500

——
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APPENDIX
TABLE 8

Average Unit Cost of Yard Help by Size of Market, 1965 -69

Size 1965 1966 1967
Crod Std. Std. Std.
P Mean Dev Mean Dev. Mean Dev.
____________________ AOLLATS —= == s o o
I . 207 111 .178 .061 .126 .048
II .136 .073 .133 .084 .135 .052
111 .156 .074 .123 .049 . 149 .0563
v .187 .053 .148 .079 .158 .044
A"/ -159 .074 .188 .080 LT .C60
VI .221 .057 221 .055 . 200 050
VII 231 - .214 .048 «223 069
VIII . 279 .005 .319 .006 .291 044
All firms 179 <07 .168 .080 170 .062
Size 1968 1969 Best of 5
Group Std Std. Std.
Mean Dev. Mean Dev. Mean Dev.
———————————————————————— dollars --—---===——=——-—-=—=-=--
I . 259 . 267 .089 .073 120 .0317
II .138 .041 .161 .055 122 047
111 .106 .061 A 27 .056 111 043
v . 164 .052 .183 .073 153 151
v .136 .076 17D .098 123 042
VI .205 .047 .180 .059 .182 055
viI . 209 .055 .208 .036 .208 056
VIII .303 . 047 .202 .099 . 276 ,009
All firms 180 101 .163 <071 4152 061

Source: Computed from annual reports of auction markets in Kentucky.
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APPENDIX
TABLE 9

Average Unit Total Cost of Hired Workers by Size of Market,

- e

Ul = Ui
Y T N = W -3 3

ol
(=p

o L
= T

\

1965 -69
Size 1965 1966 e |
A Std Std. std
Group
Mean Dev. Mean Dev. Mean Dev.
———————————————————————— dollars -~ ———————————
I .478 206 .529 .160 .596 053
I .369 .163 .392 .139 .383 435
III .343 <117 . 294 .066 319 .098
v .353 .098 « 370 4112 .353 .119
A" .330 .074 .378 .102 321 .110
VI .406 .089 g {7 057 349 .045
vil 417 - .382 .068 .379 .106
VIII .553 .057 523 .035 .497 .050
All firms .385 .134 .384 117 267 114
3 1968 1969 Bestof 5
& iy Std. std. Std.
e Mean Dev. Mean Dev. Mean  Dev.
______________________ dollars g b T e S i Ty e s e T i
I .633 . 444 .632 .476 2379 187
I .435 .143 .499 .061 . 360 .104
III . 340 . 104 .309 .092 283 .085
IV .334 097 . 380 S5 b fi .314 .086
A" .307 Ao I 173 .433 .164 .324 .086
VI .346 . 058 .328 ,062 . 340 . 087
VII .361 .078 .365 .083 .352 .088
VI .526 .076 .518 .002 .492 . 028
All firms .391 . 176 .408 . 189 .340 .098

Source: Computed from annual reports of auction markets in Kentucky.
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APPENDIX
TABLE 10

Average Unit Cost of Unemployment Insurance, Utilities, Travel and Entertainment
and Automobiles by Size of Market, 1965 and 1969

Unemployment Travel and
Size Insurance Utilities Entertainment Automobiles
Group 1965 1969 1965 1969 1965 1969 1965 196
————————————————————————————————— dollars-----s=c-~=--——-——=-==c--mac----
i .022 .003 .055 2 120 0 0 0
11 .006 . 004 .049 .055 .002 .004 0
111 .005 .009 .050 .040 .001 .000 .010
1Y .008 .013 .032 .036 0 .000 0 .004
V .008 .003 .031 .039 .001 0 .001 . 007
V1 .018 .009 .036 .030 .000 .008 .006 .002
V11 .005 .019 .026 .027 .002 .000 0 .001
V1l1l .005 .014 .022 .021 .007 .009 $012 04
All firms .010 .009 .043 .045 .001 .002 .004

Source: Computed from annual reports of auction markets in Kentucky.
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APPENDIX
TABLE 11

nment,

Average Unit Cost of Advertising by Size of Market, 1965-69

e Size 1965 1966 1967

o R Std. Std. Std.
= P Mean Dev. Mean Dev. Mean Dev.
e e dollars —————==———mm e
I .009 .010 .023 .021 .014 .019

: I .021 .020 .015 .022 .009 .009

;}‘ III .020 .032 .012 .013 .014 .014
'“,,. v .019 .018 .014 .015 .014 .015
00 \ .021 .010 .023 .015 .020 .011

.0 VI .027 .014 .026 .012 .031 .018
VII .021 - .033 .011 .030 .008
VIII .039 .000 .050 .002 .042 .007

All firms .021 .021 .020 .018 .019 .016

Si 1968 1969 “Bestols &

o Std. Std. Std.

Group :
Mean Dev. Mean Dev. Mean Dev.
—————————————————————— dollars ——=————cec -

I .012 .015 .015 .015 .016 .024

II .011 .010 .011 .006 .016 019

III .020 .021 .015 .023 .010 .008

v .014 .018 .012 .014 .013 .016

\% 011 .006 .018 .010 .023 017

VI .024 .013 .018 .008 .019 .005

VII .032 .016 .027 .014 .025 .013

VIII .037 011 .043 .023 .034 .007

All firms .019 .016 .018 .015 <01 .014

Source: Computed from annual reports of auction markets in Kentucky .
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APPENDIX
TABLE 12

Average Unit Cost of Repairs and Maintenance, Supplies, Bad Debts, Trucking and H
Rent, and Other Variable Expenses, by Size of Market, 1965 and 1969

Repairs and Trucking Vari
Size Maintenance Supplies Bad Debts and hauling Rent _ Expe
Group 1965 1969 1965 1969 1965 1969 - 1965 1969~ 1965 1969 1965

————————————————————————————————————— dollars-----=——-====—=====oc-t===—co----o-
1 025 032 031 o067 .051 - .019 006 .061 0 0 .013
15 .014 . 040 .051 .032 .006 .004 .010 .003 .001 0 .021
111 .026 .020 .059 .044 .036 .058 .014 .005 .002 .001 .077
1v <032 .030 .047 .031 .010 .003 .051 .010 .002 .002 .024
' .009 .015 .051 .039 .004 .040 0 .000 .003 .001 .003
V1 .014 <025 .044 .038 .019 .027 .017 .006 .000 .001 .035
V11 .041 .020 .018 .025 .017 .004 .006 .001 .002 .000 .002
V111 .009 .018 .034 .025 .009 .010 .001 .003 .002 .002 .020
All firms .020 .025 .048 .038 .022 .025 .015 .010 .001 .001 .035

Sourcé: Computed from annual reports of auction markets in Kentucky.
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APPENDIX
TABLE 13

Average Unit Total Variable Costs by Size of Market, 1965-69

+H o 1965 1966 1967
iy dbos Std. Std. Std.
85 | P Mean Dev. Mean Dev. Mean Dev.
B e e R, dollars ——= === ==
-2 I . 689 . 166 131 173 .803 .015
){; I .551 .193 .607 .154 .576 .107
5o i .643 .181 .523 .190 .537 .153
)24 v .580 .164 Y .124 .590 o8 2 L
03 1 Vv .465 .061 . 587 . 146 .505 .094
)35 VI .622 .118 .524 .086 .514 .088
0:—‘ : Vil .556 - .607 .063 .584 .007
‘(‘): 0 VIII .713 .039 .704 .071 .681 .054
2 e
s All firms . 605 .162 .591 .145 .567 121
Si 1968 1969 __Bestof5
Grfﬁ Std. Std. Std.
P Mean Dev. Mean Dev. Mean Dev.
—————————————————————— dollars —————--—-—————————————
1 .919 .498 1.029 .519 .594 .197
I . 586 .150 .T12 .044 913 .119
1} . 606 . 245 .558 .233 .483 . 147
v 574 .106 .561 173 .493 .079
VI . 526 .108 . 670 141 .500 ST
Vi . 088 . 240 .520 .085 .489 .095
Vi . 634 .084 .529 .090 .523 .070
. 705 .098 . 746 .015 .661 .035
All firms .624 « 233 .637 . 242 <012 .116

Source: Computed from annual reports of auction markets in Kentucky.
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APPENDIX
TABLE 15

Average Unit Cost of Total Interest by Size of Market, 1965-69

Size 1965 1966 1967

Gr:j: Std. Std. Std.
p Mean Dev. Mean Dev. Mean Dev.
————————————————————— dollars - - —--————————————————
I .141 .105 192 .079 .190 .093
II .074 .033 .076 .021 .071 .020
III .093 .064 .073 .052 .076 .058
v .070 .052 .071 .040 .049 .018
A% .082 .047 .055 .032 .055 .033
VI .061 .034 .100 .066 .082 .052
Vil .051 - .089 .051 .061 .002
VIII .066 .035 .065 .031 071 .048
All firms .084 .058 .081 .049 .074 .049

Si 1968 1969 Best of 5
Gr;ie Std. Std. std.
P Mean Dev. Mean Dev. Mean Dev.
——————————————————————— dollars —~——————-———————=————————
I .167 .101 .193 .131 .051 .098
II .080 .017 .098 .056 071 .033
III .100 072 071 .027 .085 .081
v .059 .019 .052 .018 .049 .011
v .057 .031 .060 .028 .063 .060
VI .074 .043 .059 .031 .049 .032
Vil .089 .054 .089 .044 .057 .004
VIII . 053 .024 .050 .024 .063 .039
All firms .083 .054 .081 .061 .069 .053

Source: Computed from annual reports of auction markets in Kentucky .




54

APPENDIX
TABLE 16

Average Unit Total Fixed Costs by Size of Market, 1965-69

Si 1965 1966 1967
Gr;ze Std. Std std
up Mean Dev. Mean Dev. Mean Dev.
—————————————————————————— doHATR ~— o= Se=mmrme=ammen T T T
1 .354 .160 .393 .120 .456 .072
I 2179 .049 .201 .041 .198 2031
III .206 .102 .184 .095 .200 .138
v .185 .075 . 187 .090 .145 050
Vv 175 .045 .170 .049 .166 .046
VI - 15T .051 .219 .101 .202 099
VII .173 - .183 .027 b | 028
VIII .184 .033 .190 .032 .174 068
All firms .204 .099 .205 .087 .197 .100
Size 1968 1969 Best of 5
Grou Std Std. Std
P Mean Dev. Mean Dev. Mean Dev.
—————————————————————— doilars ——=-———-==—=——-—=—-—-"=""°"""""
I .484 .349 .468 20T 357 w111
I .208 .068 .276 . 148 .182 035
III . 243 .173 .174 .062 .198 . 139
v . 165 .039 .163 .026 125 .022
v .168 .081 . 187 .065 2152 .045
V1 .186 L0717 175 .075 .143 .064
Vil .178 .026 .208 .052 .159 2019
VIII .158 .061 5162 .058 .161 .065
All firms 8218 .153 .219 w131 .174 .089

Source: Computed from annual reports of auction markets in Kentucky .
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TABLE 17

Average Unit Total Costs by Size of Market, 1965-69

Size 1965 1966 1967
Group Std. Std. Std.
Mean Dev. Mean Dev. Mean Dev.
————————————————————————— dollars ———-—=—————————————
I 1.043 « 295 1.124 .142 1.258 .056
11 .730 .230 .809 .168 LT73 .099
111 .849 .218 707 273 137 . 239
v 764 . 229 .764 .170 435 c 151
\% .639 .105 i .181 .671 .103
VI 779 .144 .743 .185 .715 .136
VII .730 - .790 .088 e .032
VIII .897 .006 .894 .103 .855 122
All firms .809 . 223 .796 . 200 .764 .184
Si 1968 1969 Best of 5
(‘;:e Std Std. Std
e Mean Dev Mean Dev Mean Dev
———————————————————————— dollars ——se—r———-———-— -
I 1.404 842 1.497 .762 .952 280
II .794 . 164 .988 .114 .695 w132
III .850 <329 .732 .262 681 .262
v . 739 114 . 725 187 .618 .090
A% . 694 .14 .858 .182 .653 178
VI L1774 « 275 .695 .128 <631 .100
VII .812 .084 .738 .105 .681 .070
VIII .863 .159 .908 .074 . 822 «1.04:
All firms .842 .354 .855 .346 .686 i 4

Source: Computed from annual reports of auction markets in Kentucky.
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TABLE 18

Specific Unit Costs, Means and Rank in Relation to Total Costs,

All Firms, 1965-69 Averages

Cost Mean Percentage Cumulative
Calteory Rank Unit of Total Percentage
Cost Costs Totals

Yard help 1 $.1720 21.16% 21.16%
Office help 2 .0854 10.50 31.66
Total interest 3 .0806 9791 41,57
Weighmasters, starters,

and ringmen 4 .0618 7.62 49.19
Auctioneers 5 .0486 5.98 55, 1.7
Insurance 6 . 0442 5.44 60.61
Utilities 7 .0422 5.19 65.80
Depreciation 8 .0412 5.07 70.87
Supplies 9 .0398 4.90 5T
Miscellaneous expenses 10 .0396 4,87 80.64
Bad debts 11 .0262 3.22 83.86
Taxes 12 .0256 3.15 87.01
Repairs and maintenance 13 .0216 2.66 89.67
Advertising 14 .0194 2.39 92.06
Other help 15 .0142 s 93.81
Trucking and hauling 16 0124 1.53 95.34
Unemployment insurance 17 .0092 1.13 96.47
Legal and accounting fees 18 .0086 1.06 97.53
License and bond premiums 19 .0052 .64 98.17
Automobiles 20 .0050 .62 98.79
Solicitors 21 .0048 .59 99.38
Dues and subscriptions 22 .0024 .30 99.68
Travel and entertainment 23 .0012 Al 99.83
Rent 24 .0010 12 99.95
Charity and contributions 25 .0006 .07 100.02
Total Costs $.8128

Source: Computed from amual reports of auction markets in Kentucky.
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TABLE 19

Average Gross Income by Size of Market, 196569

Size 1965 1966 1967
Std. Std. Std.
Group
Mean Dev. Mean Dev. Mean Dev.
——————————————————————— dollars ~—==———————— e
I 11,219 3,207 11,510 3,985 9,589 1,989
II 21,521 4,726 21,572 3,372 20,475 4,351
11 38,035 5,394 35,099 3,479 36,109 3,860
v 54,533 3,161 52,803 4,774 54,641 4,411
v 77,195 4,002 73,177 4,074 68,746 4,490
VI 112,616 27,030 105,045 19,711 106,983 18,444
v 171,923 - 153,910 2,868 197,227 19,43
VIII 298,620 256 310,511 6,160 360,906 9,227
All firms 63,642 65,718 66,847 67,594 75,899 78,886
Si 1968 1969 =Best-of bz =
R Std. Std. Std.
Group =
Mean Dev. Mean Dev. Meanr Des
————————————————————————— dollars ——==-mmmmm e e
I 10,039 4,898 9,600 5,220 10,549 2,429
II 23,146 5,147 24,197 5,415 24,7175 4,242
III 36,730 5312 37,415 4,713 38,364 4,057
v 52,088 4,805 51,833 4,810 54,493 4,283
\% 66,497 4,069 69,820 6,825 76,934 3. 375
VI 107,785 23,178 103,636 20,906 107,214 22,765
Vil 206,965 20,084 193,454 37,837 210,041 21,380
VIII 384,346 49,257 406,278 53,987 359,026 85,065
All firms 84,056 87,228 @7ﬁx 91,828 81,518 82,827

Source: Computed from annual reports of auction markets in Kentucky.
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TABLE 21

Average Net Returns per Dollar of Year-End Total Investment
by Size of Market, 1965-69

Size Best
Group 1965 1966 1967 1968 1969 of 5
---------------------------- dollarsS---==-—-—c— e~

I 052 -.061 -.091 -.038 -.066 068

11 27 $149 .228 AT .038 .335
111 .209 .485 .497 .497 .367 .608
IV .369 274 .390 .314 337, .504
vV .482 .318 .418 .455 .300 .425

VI =910 .301 .326 .261 71 .674
VII .326 .196 .249 71 .243 .346
VIII 2 .141 212 =228 .154 253
All firms A .260 500 .265 .283 .466

Source: Computed from annual reports of auction markets in Kentucky.

TABLE 22

Average Net Returns per Dollar of Year-End Net Worth
by Size of Market, 1965-69

Size Best
Group 1965 1966 1967 1968 1969 of 5
———————————————————————————— dollars-----—-—————=—=—=———— - e———————————

I .056 -.061 -.148 .073 -.081 071

II .391 .238 272 .181 .025 .408
111 .314 .504 .508 .473 .403 627
v .478 .263 .479 .409 2372 .654

v .514 .623 .457 .524 .321 672
VI .352 .382 523 .749 .479 785
VII .355 .215 .527 £202 .348 6%
VITI .147 .206 .315 .330 .210 .376
All firms .335 .331 .416 .409 .294 .577

Source: Computed from annual reports of auction markets in Kentucky.




