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THE IMPACTS OF QUALITY ON CASH FED CATTLE PRICES
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Abstract

Quality factors affecting fed cattle prices were
examined during a six-month period in southwestern
Kansas. Transaction prices were significantly af-
fected by the percentage of cattle expected to grade
choice times the choice-to-select carcass price
spread, finish uniformity, average weight, dressing
percentage, breed, number of cattle purchased by a
single packer on a given day, the packer, the
feedyard, the day-of-the-week the cattle were sold,
and the number of bids received. Asking prices were
significantly affected by many of the same factors.
Asking and transaction prices reflected approxi-
mately 25 percent of the packer value differentials
for expected carcass quality grades.

Key words:  fed cattle prices, value-based
marketing

Do fed cattle prices reflect differences in end-use
values of individual pens of caitle? Vermedahl (pp.
25-26) indicated that “...we now trade cattle by the
average. Look at what happened in the Texas Cattle
Feeder area last week. Eighty percent of the cattle
traded brought from $79 to $79.50. ...do we really
believe that all the cattle coming out of Texas feed-
lots are worth within 50 cents per hundred weight of
each other?” Vermedahl’s comment is indicative of
many cattle feeders’ beliefs that fed cattle prices do
not reflect differences in end-use values. How fed
cattle are priced is important because prices that do
not reflect end-use values send improper signals to
producers resulting in inefficient production and in
production of retail products that consumers find
undesirable. Concern about this situation is wide-
spread, prompting the National Cattlemen’s Asso-
ciation to form a task force in 1989 to identify
impediments to value-based marketing and deter-
mine how to remove them (Knop).

Important in identifying the impediments to
value-based marketing is to determine how fed cattle
are priced. This study explores the pricing of fed

cattle during May through November 1990 in 13
feedlots in southwestern Kansas. The objective is to
quantify the market values of primary characteristics
affecting fed cattle prices. In particular, marginal
implicit prices paid for specific fed cattle traits are
estimated and compared to aggregate market values
and asking prices.

PREVIOUS RESEARCH

Several studies have investigated price-quality re-
lationships for cattle. Most of these studies focused
on price differentials for feeder cattle (Bailey and
Peterson; Botkin et al.; Buccola; Faminow and Gum;
Schroeder et al.; Sullivan and Linton). General con-
clusions were that feeder cattle prices were affected
by weight, sex, breed, condition, health, muscling,
frame size, fill, lot size, and time of sale. Consider-
ably less research has evaluated price differentials
associated with fed cattle characteristics. In related
studies Ward (1981 and 1982) examined factors that
affected fed cattle prices. Significant factors in-
cluded number of head, estimated dressing percent-
age, live weight, number of days between sale and
delivery, difference between asking price and first
bid, number of bids, and number of packers bidding.

Ward’s (1981 and 1982) research contained lim-
ited information regarding the impact of quality on
fed cattle prices. Also, Ward’s data were collected
during 1979, more than 10 years ago. During the
past decade the beef industry’s market structure,
livestock genetics, production technology, and con-
sumer demand have changed. Moreover, given re-
cent interest in value-based marketing, analysis of
factors affecting prices of individual pens of fed
cattle is overdue. This study provides an updated
evaluation using data collected on 1376 pens of fed
cattle sold during May-November 1990. Inaddition,
more cattle characteristics were examined for price
impacts than in previous research. Models were
estimated to determine factors that influence trans-
action prices as well as asking prices. Previous
research has not examined factors that influence
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asking prices. Knowledge of factors influencing
asking prices provides insight into transaction price
behavior.

CONCEPTUAL MODEL

The demand for fed cattle is derived from the
demand for wholesale beef which is derived from the
demand for beef by consumers. The derived demand
for fed cattle shifts as consumer demand shifts or
when fabrication or marketing costs of processed
beef change (Wohlgenant and Mullen).

Most cattle destined for slaughter at a particular
plant are purchased within a 100-mile radius of the
facility (Ward 1988). This relatively small geo-
graphic market, together with price discounts asso-
ciated with excessively “green” or “over-finished”
cattle, implies that the short-run supply of fed cattle
in a particular region is highly inelastic. Thus, the
demand for cattle can be expressed in price-depend-
ent form.

The derived demand for fed cattle by packers is
best described as a multiproduct firm purchasing
heterogeneous inputs. Packers produce beef prod-
ucts from live cattle. The value of fabricated beef is
directly related to the traits of live cattle. For exam-
ple, pens having a large percentage of cattle grading
choice will have a higher value to the packer than
pens having a low percentage of choice cattle. In
addition, costs of fabricating beef are directly af-
fected by characteristics of the cattle. Pens having a
uniform finish, for example, will have relatively low
costs of sorting carcasses during slaughter. There-
fore, the packer’s fabricated beef production func-
tion will depend upon the amounts of various input
characteristics of the cattle being slaughtered (Ladd
and Martin).

Assuming packers maximize profits, the price-de-
pendent demand for fed cattle can be modeled as the
demand for the characteristics of the cattle in each
pen. Following Ladd and Martin, the demand for
each pen of cattle is

(1) Ii = Pn E ( th/ an.}, ) ( an.h/aVih )

where 1; is the transaction price for an individual pen
of cattle, py is the packer’s selling price of fabricated
beef product h (wholesale price), OF/0x;s is the
marginal physical product of one unit of charac-
teristic j used in production of product h (x;.; is the
total quantity of each characteristic obtained from
the set of inputs (vi’s) used to produce h), and
OXjn / Ovin, is the marginal yield of characteristic j
used in the production of product h from input i.
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Defining Tj: as the value of the marginal product
of the j-th characteristic used in producing output h
(i.e., Tin = pn (OFy/0x;.)), then equation (1) can be
written:

(2) I~ ;Tjh ( an.}/ aVih)

Equation (2) stipulates that the price of an individual
pen of cattle is the sum of the values of the marginal
yields of input i’s characteristics to fabricated beef
production.

EMPIRICAL MODEL

The Ty, parameters in equation (2) are an estimate
of the marginal values packers are paying for indi-
vidual characteristics of a pen of cattle. Anempirical
model of equation (2) can be derived assuming
Ox;.o/,0Vin = Xjin is constant. That is, each input pro-
vides a constant level of characteristic as the level of
that input changes i.e., an increase in the percentage
of choice cattle in a pen increases the level of the
characteristic yield at a constant rate. Ladd and
Martin argued further that X, = x;x for all h and k
and alliandj. Thatis, the yield of each characteristic
by an input is not affected by the use made of the
input. These assumptions provide an empirical rep-
resentation of equation (2):

(3) L= 2]" Tjh Xjihe

The T;, parameters in equation (3) can be estimated
by regressing the transaction price of individual pens
of cattle against the characteristics of each pen.
Hypothesis tests of the significance of these parame-
ters provide evidence of the value of the charac-
teristics of the inputs.

To investigate the impacts of quality factors on fed
cattle prices, transaction prices, and associated char-
acteristics, data were needed. These data were most
readily collected over time across several feedyards.
Thus, equation (3) was modified to adjust transac-
tion prices collected over time for changing aggre-
gate market price levels. This was accomplished by
defining the dependent variable as the individual
transaction price less the aggregate cash market price
on that particular day in the region. The aggregate
market price (R) was defined as the western Kansas
direct trade price reported by the Agricultural Mar-
keting Service (AMS). The empirical equation is



4) 1:-Ri=Y Tph Xt
I

where t refers to the day the cattle were sold.

Cattle analyzed in this study were sold by direct
trade between packers and cattle feeders. In direct
trade the feedyard manager prepares a show list of
cattle ready for market. The list identifies the pen
and has information such as owner, sex, number of
head, days on feed, and the cattle weight when
placed on feed. When the buyer visits the feedyard,
visual inspection is made of cattle on the show list
and characteristics important in developing a price
offer are noted. Price negotiation begins with the
feedyard manager providing an asking price for each
pen of cattle. This pricing process is important be-
cause packers observe the quality of individual pens
of cattle and develop bids accordingly. Charac-
teristics important to packers should be reflected in
transaction prices. Cattle characteristics expected to
be important include items that affect packer reve-
nues and/or costs.

Several observable traits of cattle were expected to
impact packer revenues. Foremost was the percent-
age of cattle expected to grade choice and the price
spread between choice and select grade wholesale
beef. As the percentage of choice cattle increases,
derived product value increases, which was expected
to increase fed cattle price. The higher the expected
dressing percentage, the higher the presumed meat
yield, which was anticipated to lead to a higher price.
For the same reason, the lower the percentage of
yield grade 4 cattle in a pen, the higher the expected
price. Other factors that may influence packer reve-
nues include number of brands (if this affects hide
value), breed (if this includes quality factors not in
other measures), sex (and age'), and the number of
days on feed (if this affects quality grade).

Other characteristics of the pen may influence
marketing costs. The number of cattle procured at a
particular feedlot during a day is inversely related to
procurement costs: a packer’s purchasing large
quantities of cattle from a single feedlot reduces
buyer time and travel allocated to finding cattle and
may also reduce cattle trucking costs. Finish and
weight uniformity of a pen of cattle could reduce
sorting costs. The weight of the cattle may influence

processing costs.”> Fed cattle are generally priced
FOB the feedyard with the packer paying shipping;
thus, the distance from the packing plant to the
feedyard affects packer shipping costs. The further
the distance, the lower the expected price. Finally, as
packers attempt to manage their cattle inventory, the
number of days between cattle purchase and delivery
to the packer may vary, influencing processing costs.
Longer delivery time may indicate that the packer
desires the feedyard to hold cattie longer than nor-
mal, and the packer may be willing to pay for this
service. Alternatively, shorter delivery time could
indicate a need by the packer for cattle to meet
slaughter capacity and, given economies of scale, the
packer may be willing to pay more to fill short-term
slaughter needs.

Given the cross sectional nature of the data, regres-
sors were included to allow for feedyard and packer
effects. The number of bids on each pen was in-
cluded because it reflects demand for that pen and
may have a positive influence on price (Ward 1988).
To adjust for possible day-of-the-week effects, bi-
nary week day variables were introduced. Day-of-
the-week price effects may be present if either the
fed cattle market becomes thin late in the week or
the feedyards in the survey have fed cattle demands
that differ relative to the AMS price systematically
by day of the week.

DATA

Data were collected on 810 pens of steers (99,219
head) and 566 pens of heifers (67,119 head) mar-
keted during May 21, 1990 through November 24,
1990 from 13 feedyards in southwestern Kansas.?
The specific variables used in the analysis are de-
fined in Table 1. The asking price, individual bids,
sale date, transaction price, weight, buyer, and deliv-
ery date were recorded by feedyard personnel. To
ensure consistency, all quality characteristics of each
pen across all feedyards were collected by the same
appraiser.*

Summuary statistics of selected data are provided in
Table 2. Average transaction prices were $77.32/cwt -
for steers and $76.94/cwt for heifers. Transaction
prices averaged $0.16/cwt and $0.18/cwt lower than

1 For example, the presence of heiferettes or late-cut bulls in a pen may influence the value of the beef products from the pen.

2Heavy cattle may yield fabricated cuts too large for standard packaging thus increasing fabrication sorting costs. Excessively
large carcasses could also reduce revenue per hundredweight because large cuts often have less value per pound.

3Because of data collection resource constraints, 5 of the 13 feedyards were dropped from the data collection survey at the end
of August 1990. Thus, only 8 of the yards participated in the survey from September 1, 1990 through November 24, 1990. Analysis
conducted using only data from the 8 feedyards for the entire period was consistent with the results reported here using the entire

data set.

4The data collector had considerable prior cattle experience and was intensively trained to evaluate animal traits by an animal

science beef specialist and professional cattle buyers.



Table 1. Definition of Variables

Variable

Description

Dependent Variables
TRANSACTION PRICE

Selling price of cattle fob the feedyard ($/cwt.)

Choice of western Kansas direct 1100 to 1300 Ib. steer price or 1000 to 1200 Ib. heifer price

Estimated % of cattle in pen grading below choice times the price spread between choice

and select grade USDA boxed carcass equivalent price ($/cwt.), prior day’s price if cattle sold

ASKING PRICE Last price asked for cattle by the feedyard ($/cwt.)
MARKET PRICE

($/cwt.)
Independent Variables
WEIGHT Average pay-weight of cattle when delivered (Ibs.).
WEIGHT SQUARED WEIGHT Squared
SPREAD*SELECT

before 1 p.m., current day’s otherwise.
DRESSING Estimated average dressing % of cattle in the pen.
YLDGRADE 4 Estimated % of yield grade 4 cattle in the pen.
FINISH UNIF 1 if finish of cattle is not uniform, zero otherwise.
WEIGHT UNIF 1 if weight range of cattle exceeds 200 Ibs., zero otherwise.

CATTLE NUMBER
DAYS ON FEED
BRANDS

BULLS
HEIFFERETTES

ANGUS; CHARLAIS;
SIMMENTAL; LIMOSIN;
EXOTIC X;
HEREFORD; HERF
ANG X; HOLSTEIN%

Days cattle were on feed(days).
Number of brands on cattle.

Total head of cattle purchased by the packer on a particular day at a given feedyard (head).

1 if pen contained bulls, zero otherwise.
1 if pen contained heifererres, zero otherwise.

Breed variables equal to 1 if at least 20% of the cattle in the pen were of the respective breed
or cross and equal to zero otherwise.

ENG EXOTIC X;

BRAHMAN; MIXED;

JUNK®

YARD {° 1 if yard i, zero otherwise, i=1, 2,...,10

PACKER i 1 if packer i purchased the cattle, zero otherwise, i=1, 2, 3, 4, 5.

MONDAY; TUESDAY; Day of the week variables equal to 1 if pen sold on that day, zero otherwise.
WEDNESDAY;

THURSDAY; FRIDAY

DISTANCE Approximate road miles from feedyard to buying packer.

BID NUMBER Number of bids made on pen during the week sold.

DELIVERY LAG

Number of days between sale and delivery dates.

°If any cattle in the pen were Holstein cross, HOLSTEIN was assigned a value of 1.
®The cattle were of varied or nonassignable breeds and of low quality.
‘Although a total of 13 feedyards were included in the study, four small yards were grouped together in one of the YARD

variables because of low volume.

the feedyard’s asking prices for steers and heifers,
respectively. Steer transaction prices averaged
$0.16/cwt lower than the AMS western Kansas di-
rect price. Heifer transaction prices averaged
$0.20/cwt lower than the AMS western Kansas di-
rect heifer price. The largest premiums received for
steers and heifers relative to the AMS western Kan-
sas choice market prices on the same day were
$0.75/cwt. The largest discount received relative to
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the AMS price was $5/cwt for steers and $4.75/cwt
for heifers.

The average percentage of cattle expected to
grade choice was 54 percent with a range of 40
percent to 80 percent. The average total number of
cattle (steers plus heifers) purchased by the packer
at a particular yard on a given day was 679 head
when at least one pen of steers was bought and 580
head when at least one pen of heifers was purchased.
The number of bids received during the week the pen



Table 2. Summary Statistics of Selected Variables

Standard Minimum Maximum

Variable Average Deviation Value Value

Steers
TRANSACTION PRICE ($/cwt) 77.32 1.86 72.50 82.00
TRANSACTION-MARKET PRICE ($/cwt) -.016 0.45 -5.00 0.75
ASKING PRICE ($/cwt) 77.48 1.84 72.50 82.00
ASKING-MARKET PRICE ($/cwt) -0.00 0.67 -4.75 4.00
CHOICE (%) 54.0 6.6 40.0 80.0
DRESSING (%) 63.4 0.2 62.5 64.0
YLDGRADE4 (%) 1.2 0.9 0.0 4.0
WEIGHT (lbs) 1198.8 65.8 953.0 1416.0
WEIGHT UNIF 0.5 0.5 0.0 1.0
FiNISH UNIF 0.0 0.1 0.0 1.0
CATTLE (head) 678.6 597.1 47 2489
HEAD (head per pen) 122.5 62.8 29 792
BID NUMBER 1.6 1.0 1 6
TOTAL BIDS? 1.8 1.3 1
DELIVERY LAG (days) 44 22 0 17

Heifers
TRANSACTION PRICE ($/cwt) 76.94 1.91 71.00 82.00
TRANSACTION-MARKET PRICE ($/cwt) -0.20 0.52 -4.75 0.75
ASKING PRICE ($/cwt) 77.12 1.85 72.00 82.00
ASKING-MARKET PRICE ($/cwt) -0.01 0.61 -2.75 3.50
CHOICE (%) 53.6 6.1 40.00 70.0
DRESSING (%) 63.3 0.2 62.5 64.0
YLDGRADE4 (%) 1.1 1.0 0.0 5.0
WEIGHT (lbs) 1058.6 56.1 902.0 1303.0
WEIGHT UNIF 0.6 0.5 0.0 1.0
FINISH UNIF 0.0 0.1 : 0.0 1.0
CATTLE (head) 580.1 498.2 58 2489
HEAD (head per pen) 118.7 61.6 23 780
BID NUMBER 1.4 0.8 1 7
TOTAL BIDS® 1.7 11 1 9
DELIVERY LAG (days) 5.4 2.2 0 12

*Total bids received on the pen during the time they were on the show list.

was sold (including multiple offers by the same
packer) ranged from 1to 7.

RESULTS AND DISCUSSION

Equation (4) was estimated separately for steers
and heifers using ordinary least squares. The de-
pendent variable for the steer model was the transac-
tion price for each pen minus the AMS western
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Kansas direct price for choice 1100 to 1300 Ib steers
on the day the pen was sold. The dependent variable
for the heifer model was the transaction price minus
the AMS choice 1000 to 1200 Ib western Kansas
direct heifer price on the same day. All cattle were
sold with 4 percent pencil shrink, FOB the feedyard.



Table 3. Parameter Estimates of Factors Affecting Transaction Price Differentials of Fed Cattle®

Dependent Variable = TRANSACTION PRICE - MARKET PRICE ($/cwt)

Steers Heifers
Independent Variable Estimate t-statistic Estimate t-statistic
Quality Factors
WEIGHT 0.0194 4.07* 0.0373 4.45
WEIGHT SQUARED -8.51¢10° -4,29* 1.80010° -4.63*
SPREAD*SELECT -0.00103 -7.25** -0.00115 -5.06**
DRESSING 0.227 2.39** 0.167 1.21
YLDGRADE 4 0.031 2.11** -0.005 0.23
FINISH UNIF -0.348 -3.57* 0.060 0.32
WEIGHT UNIF -0.012 -0.43 0.047 1.11
Quality F-Statistic 17.75* 8.40**
Pen Factors
CATTLE NUMBER 4.32¢10° 1.52 1.02¢10" 2.09*
DAYS ON FEED 0.00033 0.59 -0.000 -0.02
BRANDS 0.012 0.44 0.106 2.66™
BULLS -0.066 -0.76
HEIFFERETTES -0.264 217
Pen F-Statistic 0.89 3.96"*
Breeds
ANGUS -0.026 -0.39 0.149 1.26
CHAROLAIS -0.160 -2.44** 0.110 0.99
SIMMENTAL 0.211 3.09** -0.088 -0.55
LIMOSIN -0.059 -0.70 -0.007 -0.04
EXOTIC X 0.066 1.04 0.054 0.49
HEREFORD -0.067 -0.49 0.432 1.32
HERF ANG X 0.089 1.45 0.019 0.16
HOLSTEIN 0.157 1.21
ENG EXOTIC X 0.019 0.27 0.104 0.86
BRAHMAN -0.185 -1.55 0.034 0.18
MIXED 0.049 0.58 0.003 0.02
JUNK -2.459 -10.59** -0.370 -1.04
Breeds F-Statistic 12.89** 0.70

r =

YARD 2 -0.083 -1.59 0.129 1.72*
YARD 3 -0.045 -0.99 -0.166 -1.90*
YARD 4 -0.082 -1.55 0.018 0.24
YARD 5 -0.019 -0.33 0.033 0.39
YARD 6 -0.096 -1.23 0.070 0.49
YARD 7 0.034 0.55 -0.007 -0.07
YARD 8 0.008 0.08 -0.160 -0.74
YARD 9 -0.354 -3.67* -0.120 -1.44
YARD 10 0.002 0.02 -0.147 -1.28
Feedyard F-Statistic 2.06™* 1.90**
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Table 3. cont.

Steers Heifers
Independent Variable Estimate t-statistic Estimate t-statistic
PACKER 2 -0.018 -0.12 -0.028 -0.39
PACKER 3 -0.113 -2.27* 0.020 0.27
PACKER 4 0.014 0.38 -0.250 -2.85"
PACKER 5 0.052 1.33 0.016 0.23
Packer-Buyer F-Statistic 2.44* 3.41%
TUESDAY -0.035 -1.01 0.060 1.16
WEDNESDAY -0.084 -1.99** -0.085 -1.31
THURSDAY -0.246 -4.29** -0.065 -0.73
FRIDAY -0.169 -2.35** -0.104 -1.00
Day F-Statistic 5.44** 2.12*
Other Factors .
DISTANCE -0.00093 -1.55 0.003 3.58**
BID NUMBER 0.072 4.37* 0.045 1.53
DELIVERY LAG -0.005 -0.81 0.012 1.07
Other F-Statistic 7.37* 5.32**
INTERCEPT -25.348 -3.78* -30.246 -3.08**
Adj. R-Square 0.39 0.26
RMSE ($/cwt) 0.35 0.44
Equation F 13.13* 5.69**
Observations 810 566

°Single and double asterisks indicate statistically different from zero at the 0.10 and 0.05 levels, respectively.

For categorical variables it was necessary to spec-
ify a base pen to avoid perfect collinearity among
certain regressors. The base pen was purchased by
PACKER 1, from YARD 1, on MONDAY. Coeffi-
cient estimates represent $/cwt price changes from
the base pen associated with each factor.

Transaction Prices

Estimates of the factors affecting the transaction to
western Kansas direct price differentials for individ-
ual pens of cattle are in Table 3. The models ex-
plained 39 percent of the variability in steer prices
and 26 percent of heifer prices.” Several factors
were important in explaining price differences in-
cluding weight, quality, pen factors, certain breeds,

feedyards, packers, day of the week the cattle were
sold, and others.

Given the large number of regressors, the models
were evaluated for potential degrading multicol-
linearity® using the regression-coefficient variance
decomposition procedure of Belsley et al. This pro-
cedure yielded one potentially degrading collinear
relationship for each of the two models, both be-
tween the intercept and dressing percentage. This is
a result of the dressing percentage’s being fairly
constant across pens (see Table 2). Dressing per-
centage was significant for steers, suggesting that
collinearity was not severe enough to alter conclu-
sions for the steer model. For heifers, collinearity
may have contributed to the dressing percentage’s
being insignificant.

5These seemingly low R-squared values are respectable for cross sectional data (i.e., by subtracting the market price from the
transaction price, the only true time series component remaining in the models is the changing choice-to-select wholesale boxed beef
price spread). When the same models were estimated with the AMS fed cattle price as a regressor, instead of differenced from the

transaction price, R-squared values exceeded 0.90.

§Collinearity was judged potentially degrading if the condition index was greater than 30 and the variance decomposition
proportions among two or more estimated coefficients were greater than 0.50 (Belsley et al.).
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The average weight of cattle in the pen had a
nonlinear influence on price as illustrated in Figure
1. Steers weighing less than 1000 Ibs and more than
1300 Ibs received discounts of at least $0.20/cwt
compared to 1100 to 1200 Ib steers. Heifers weigh-
ing less than 950 Ibs and more than 1150 lbs were
discounted at least $0.20/cwt relative to 1000 to 1050
Ib heifers. Discounts for heavy cattle may reflect the
increased costs associated with carcasses yielding
cuts too large for standard boxed beef packaging.

The spread-select interaction variable suggests a
small premium for an additional percent of cattle in
a pen expected to grade choice. For each additional
10 percent of cattle expected to grade choice, at the
average choice-to-select wholesale boxed beef car-
cass equivalent price spread, steers received a pre-
mium of $0.070/cwt’ and heifers received a premium
of $0.079/cwt. This premium reflects in part the
increased value of choice beef to packers.

Expected dressing percentage affected price re-
ceived for steers, with each 1 percent increase in
dressing percentage increasing price by $0.23/cwt.
Dressing percentage did not have a statistically sig-
nificant influence on heifer prices. However, as
noted earlier, heifer dressing percentage was highly
correlated with the intercept term, thus, multicol-
linearity may have contributed to this conclusion.
Finish uniformity of steers was important. Pens that
were not uniform received $0.35/cwt discounts, re-
flecting increased costs incurred by packers in sort-
ing carcasses. The percentage of yield grade 4 steers
had an unexpected positive sign. This may be related
to the time period. During May-November 1990,
cattle supplies were tight, prices were relatively
high, and feedyards remained current with few over-
finished cattle marketed. Thus, an increased per-
centage of yield grade 4 cattle was sometimes
associated with a pen’s likelihood of grading choice.
Also, the percentage of yield grade 4 cattle varied
little across pens (Table 2).

The number of cattle purchased by an individual
packer on a particular day from a feedyard had a
small but significant positive influence on heifer
price. For each additional 500 head of cattle pur-

chased from a particular feedyard by a packer during
a day, heifer price increased by $0.022/cwt. This
price differential presumably reflects the reduction
in procurement costs of purchasing large quantities
of cattle from a single location.®

Days on feed, number of brands, and presence of
bulls in the pen did not influence prices (brands were
significant and unexpectedly positive for heifers).
The presence of heiferettes in pens of heifers reduced
average price by $0.26/cwt. Breed variables were
generally insignificant with a few exceptions. Pens
containing Charolais steers brought slight
($0.16/cwt) discounts and pens containing Simmen-
tal brought small ($0.21/cwt) premiums. Pens of
steers labeled as “junk” received significant dis-
counts of $2.46/cwt.

Generally, no price differences existed relative to
the AMS western Kansas price between feedyards,
with some exceptions. Also, PACKER 3 paid
$0.11/cwt less for steers and PACKER 2 paid
$0.25/cwt less for heifers than PACKER 1. Using
July 1979 data, Ward (1982) found no significant
packer price differentials in southwestern Kansas;
however, packer price differences were present in his
June 1989 study (Ward 1992). Packer price differ-
ences could reflect cattle quality differences not
accounted for in the models.

The day of the week the cattle were sold did not
influence heifer prices although it did impact steer
prices. Steers sold on Wednesday through Friday
received $0.08/cwt to $0.25/cwt price discountsrela-
tive to the AMS western Kansas direct price com-
pared to Monday sales. One would suspect that,
relative to the local AMS price of which these indi-
vidual pens may be 4 part, a day-of-the-week effect
should not exist. The presence of a day-of-the-week
effect may be a result of a thin market during these
days (nearly 80 percent of the pens during the study
were sold on Monday or Tuesday), or a systematic
price difference late in the week between the
feedyards in the survey and the AMS reported
prices.’

Distance from the feedyard to the packing plarit
was not significant for steers, but had an unexpected

7The price differential for an increase in the percentage of cattle grading choice is the parameter estimate times the change in the
percentage of cattle expected to grade select (100 minus the percent expected to grade choice) times the choice-to-select carcass
price spread. For example, for steers the premium for a 10 percent increase in the cattle expected to grade choice gives a premium of
$0.070/cwt = (-0.00103 SPREAD*SELECT parameter estimate (Table 3) times $6.85/cwt average choice-to-select price spread

times -10 percent change in percentage of select grade cattle.

#Number of cattle in the pen was also used as a regressor in place of the total number of cattle purchased from the yard. This

variable was not significant and was thus not retained.

9The day-of-the-weck effect in this analysis must be interpreted differently from that found by Ward (1990) and Jones et al.
because their dependent variables were transaction prices and their models have the nearby futures prices as regressors. Their models
examine local transaction prices relative to the aggregate futures market price, so their day-of-the-week effects reflect basis

movements.
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Figure 1. Estimated Price Changes Associated with Varying Cattle Weight Relative to Base Heifer Weight of
1060 Ibs and Base Steer Weight of 1200 Ibs

positive sign for heifers. Most of the feedyards were
within 40 miles of the packing plants, making this
impact small. The number of bids received per pen
increased steer transaction price relative to the aver-
age price in the region. Each additional bid in-
creased price by $0.07/cwt. The number of bids
reflects demand for individual pens. Other studies
(Ward 1988) also found significant price responses
to number of bids. Delivery lag did not affect trans-
action price. This result contrasts with Ward (1992)
and Jones et al., in which a positive relation was
found between delivery lag and price. However, our
result is not inconsistent with these previous find-
ings. The models in previous studies used transac-
tion prices as the dependent variable and futures
prices as an independent variable and, as such, they
essentially modeled local basis, whereas the models
used here compare individual transaction prices to
the local average price.

Asking Prices

An important aspect of fed cattle pricing is that the
feedyard generally initiates the price negotiation by
presenting an asking price for each pen. The asking
price is the feedyard manager’s estimate of the mar-
ket value of the pen. The importance of the asking
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price is evidenced by the fact that approximately 65
percent of the pens sold for their asking price.
Feedyard managers frequently hold pens until re-
quested prices are met. Interestingly, almost 7 per-
cent of the pens had lower asking prices than
transaction prices. This sometimes results when a
packer buys several pens from the feedyard at the
same time for the same price (some lower and some
higher than the feedyard’s asking price).

To determine how the transaction price premi-
ums and discounts of various cattle traits were re-
lated to asking prices, models explaining asking
prices were estimated. Regression models identical
to those for transaction prices were estimated for
asking prices. The dependent variables were the
asking price for pens of steers minus the AMS west-
ern Karisas direct steer price and the asking price for
heifers minus the AMS western Kansas direct heifer
price. The parameter estimates from these models
are reported in Table 4.

The asking price models reveal that several of the
factors affecting transaction prices can be attributed
to asking price differentials. The choice-to-select
carcass price spread, percentage select interaction
term has a similar magnitude and significance to the
transaction models. Discussion regarding this vari-
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Table 4. Parameter Estimates of Factors Affecting Asking Price Differentials of Fed Cattle?

Dependent Variable = ASKING PRICE - MARKET PRICE ($/cwt)

Steers Heifers
Independent Variable Estimate t-statistic Estimate t-statistic
Quality Factors
WEIGHT -0.00633 -0.79 -0.0217 -2.13%
WEIGHT SQUARED 25010 0.75 -1.05¢10°8 -2.22**
SPREAD*SELECT -0.00112 -4.69** -0.00144 -5.23*
DRESSING 0.374 2.34** -0.143 -0.85
YLDGRADE 4 0.065 2.58* -0.002 -0.07
FINISH UNIF -0.359 -2.19* 0.371 1.64
WEIGHT UNIF 0.039 0.85 0.008 0.156
Quality F-Statistic 6.48** 5.33"
Pen Factors
CATTLE NUMBER 3.33¢10°° 0.70 4.88¢10° 0.82
DAYS ON FEED 0.0015 1.60 0.0023 2.20*
BRANDS 0.027 0.61 -0.004 -0.09
BULLS -0.164 -1.12
HEIFFERETTES -0.264 -2.00**
Pen F-Statistic 1.15 2.64*
Breeds
ANGUS -0.011 -0.10 0.102 0.71
CHAROLAIS -0.254 -2.30** 0.182 1.34
SIMMENTAL 0.336 2.93** -0.167 -0.85
LIMOSIN -0.085 -0.61 -0.007 -0.03
EXOTIC X 0.044 0.42 0.078 0.59
HEREFORD : 0.146 0.63 0.346 0.87
HERF ANG X 0.135 1.32 0.064 0.45
HOLSTEIN 0.141 0.65
ENG EXOTIC X -0.073 -0.64 0.127 0.87
BRAHMAN -0.131 -0.65 -0.525 -2.27*
MIXED -0.000 -0.00 -0.152 -0.92
JUNK -2.371 -6.08** -0.400 -1.92
Breeds F-Statistic 5.15* 1.56
Feedyard (Default = YARD 1)
YARD 2 0.121 1.37 0.295 3.23*
YARD 3 0.222 2.93** 0.073 0.68
YARD 4 0.153 1.72* 0.038 0.43
YARD 5 0.412 4.22** 0.343 3.27*
YARD 6 0.213 1.63 ‘0.176 1.01
YARD 7 0.105 1.01 0.072 0.60
YARD 8 0.569 3.45** -0.251 -0.96
YARD 9 -0.173 -1.07 -0.052 -0.51
YARD 10 -0.282 -1.58 -0.046 -3.28**
Feedyard F-Statistic 4.56* 5.50*
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Table 4. cont.

Steers Heifers
Independent Variable Estimate t-statistic Estimate t-statistic
Packer-Buyer (Default = Packer 1
PACKER 2 -0.249 -0.98 0.008 0.09
PACKER 3 -0.130 -1.65 0.016 0.18
PACKER 4 -0.070 -1.10 -0.013 -0.12
PACKER 5 -0.032 -0.49 0.058 0.71
Packer-Buyer F-Statistic 0.87 0.24
TUESDAY -0.054 -0.92 0.067 1.07
WEDNESDAY -0.057 -0.81 -0.141 -1.78*
THURSDAY -0.067 -0.70 0.174 1.62*
FRIDAY -0.420 ) -3.48** 0.106 0.84
Day F-Statistic 3.03* 2.98*
QOther Factors
DISTANCE 0.002 1.63 0.004 3.82*
BID NUMBER 0.003 0.10 0.087 2.44*
DELIVERY LAG -0.020 -1.80* -0.027 -1.99*
Other F-Statistic 1.89 7.18*
INTERCEPT -19.650 -1.74* -2.334 -0.20
Adj. R-Square 0.23 0.20
RMSE ($/cwt) 0.58 0.54
Equation F 6.58** 4.39*
Observations 810 566

®Single and double asterisks indicate statistically different from zero at the 0.10 and 0.05 levels, respectively.

able is deferred to the next section. Dressing per-
centage, finish uniformity, and percentage of yield
grade 4 cattle have similar effects across transaction
and asking price models. The presence of heiferettes
in pens of heifers reduced asking prices by amounts
similar to transaction prices. The discount for
Charolais and the premium for Simmental steers
were similar in the asking price model and in the
transaction price model. The discount for steers sold
on Friday was also similar as feedyards reduced
asking prices relative to the western Kansas AMS
price. The number of bids received had a positive
impact on heifer asking prices but no impact on steer
asking prices.

Several factors important in transaction price- dif-
ferentials did not impact asking prices. The average
weight of steers did not influence asking prices, as
feedyard managers were less concerned with large

_carcasses than were packers. The number of cattle

purchased by the packer from the feedyard ona given
day did not influence asking prices as expected be-
cause the feedyard manager presents the asking
prices prior to knowing how many pens any packer
may purchase that day. Overall, comparison of the
asking and transaction price models indicates that,
aside from the few factors that the feedyard manager
does not know prior to the price negotiation, the
feedyard’s asking price was consistent with the
transaction price. This means that feedyards gener-
ally received what they asked for the cattle. Con-
strued another way, feedyard managers were aware
of the market and set asking prices consistent with
current conditions.

Percent Choice Impact

Evaluating market performance requires a com-
parison of the premiums and discounts paid by pack-
ers for quality factors with the value of these factors
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Figure 2. Estimated Transaction Price, Asking Price, and Packer Value Differentials of a 10 Percent Increase
in the Number of Cattle Grading Choice, at Average Choice and Select Boxed Beef Carcass

Prices.

to the packer. Because demand for fed cattle is
derived from the demand for wholesale beef, whole-
sale beef prices can be used to evaluate end-use
value. The most straightforward comparison is be-
tween the farm value of the percentage of cattle
expected to grade choice and the estimated whole-
sale beef value. Wholesale value differentials be-
tween choice and select grade beef were estimated
using USDA boxed beef cutout carcass equivalent
prices.

Figure 2 shows the impact on transaction price,
asking price, and packer value of a 10 percent in-
crease in the number of cattle in a pen expected to
grade choice with the average price spread between
choice and select beef during the study period. The
pen-weighted average prices for steers were
$121.71/cwt for choice grade 700 to 850 Ib boxed
beef carcass equivalents and $114.86/cwt for 700 to
850 Ib select beef.'® For heifers the pen-weighted
choice grade price was $121.50/cwt and the select
grade price was $114.70/cwt. These weighted-aver-
age carcass prices and the parameter estimates for

the interaction terms for the choice-select price
spread times the percentage of select grade cattle in
the pen (Tables 3 and 4), were used to calculate the
value of a 10 percent increase in the estimated
number of animals expected to grade choice.

For each 10 percent increase in the number of
cattle expected to grade choice, the transaction price
increased by $0.070/cwt for steers and by
$0.079/cwt for heifers (Figure 2). Similarly, the
asking prices for steers and heifers increased by
$0.076/cwt and $0.098/cwt, respectively, for a 10
percent increase in the number of cattle expected to
grade choice. Using the average expected dressing
percentages of 63.4 (Ibs carcass per cwt live weight)
for steers and 63.3 for heifers (Table 2),a 10 percent
increase in the number of cattle in a pen grading
choice would increase the packer’s wholesale value
by approximately $0.43/cwt live weight (e.g., for
steers 63.4 dressing percentage times $6.85/cwt
choice-to-select price spread times 10 percent).
Both the asking prices and transaction prices of fed
cattle reflected less than 25 percent of the estimated

10pen-weighted average boxed beef prices are the means of the daily boxed beef prices over the study period weighted by the

number of pens sold each day.



increase in packer value associated with an increase
in the percentage of cattle grading choice. Further,
although the asking prices had slightly higher premi-
ums for increases in choice catile, they were similar
to the transaction price premiums. Feedyards essen-
tially got what they asked for in terms of price
adjustments for grade differences. The magnitudes
of the steer and heifer premiums for choice cattle are
consistent with those estimated by Ward using 1989
data from southwest Kansas and southeast Colo-
rado."

Why fed cattle price differentials associated with
grade changes did not reflect more of the wholesale
value differences is unclear. Attempts to minimize
transaction costs may be a factor. Marketing several
pens of cattle at once may be a necessity for feedyard
managers just as purchasing several pens at once
may be cost-effective for packers. Monitoring cur-
rent market prices to establish general asking prices
and bids may be more important to both parties than
determining individual pen value differentials. Ne-
gotiation and inspection costs to ultimately deter-
mine each pen’s grade value differential may be
excessive. Finally, accurate carcass quality determi-
nation from live cattle traits is difficult, and errors in
this appraisal would likely reduce the estimated price
impacts of changing quality. To test this would
require actual quality grade data to compare with the
estimates made by the analyst. Such data were not
available.

CONCLUSIONS

This study investigated the factors affecting trans-
action price differentials for fed steers and heifers in
southwestern Kansas during May through Novem-
ber 1990. Transaction prices were significantly af-
fected by average weight, the percentage of cattle
expected to grade choice, the select-to-choice car-
cass price spread, finish uniformity, breed, the num-
ber of head purchased from the feedyard by a single
buyer during the day, the packer, the feedyard, the
day of the week the cattle were sold, and the number
of bids.

Feedyards often received what they asked for cat-
tle. Sixty-five percent of the pens were sold for their
asking price. Much of what affects transaction
prices similarly explained asking prices. A few ex-
ceptions are worth noting. Factors that feedyards do
not concern themselves with, such as average weight
(steers only), or what they do not know at the initia-
tion of the price negotiation, such as number of cattle
purchased by a single packer on a given day, did not
influence asking price. Whether feedyard managers
actually influence price through setting asking prices
or whether they are just good at approximating what
the packer will bid for a pen is not clear. The
feedyard manager could be expected to inflate the
asking price relative to current market prices in
attempts to capture more of the packer’s reservation
price. However, this likely would leave the feedyard
with market-ready cattle stranded on the show-list
late in the week. In addition, conversations with
feedyard managers indicated that if they asked what
were considered “excessively” high prices, packers
often would not make counter offers. Nonetheless,
it is important that the transaction price often equals
the asking price.

Both transaction prices and asking prices adjusted
to the percentage of cattle expected to grade choice.
Thus, this grade factor affected fed cattle prices.
However, both asking and purchase prices only re-
flected about 25 percent of the estimated wholesale
value differentials. Perhaps marginal transaction
costs of time spent evaluating pen quality exceeds
added revenues. Additionally, because carcass qual-
ity grade is difficult to accurately judge on live
animals, any errors in this appraisal could also re-
duce the estimated price impact. The collector of the
data used here generally spent 10 minutes examining
the quality associated with each pen (from inside the
pen). This may be more time than typical buyers or
yard managers feel they can afford.

REFERENCES

Bailey, D., and M.C. Peterson. Price and Basis Implication of Video Cattle Auctions. Blacksburg, VA:
Research Institute on Livestock Pricing, Research Bulletin 3-89, November 1989.

Belsley, D.A., E. Kuh, and R.E. Welsch. Regression Diagnostics. New York: John Wiley and Sons, 1980.

11 The price impact of a 10 percent increase in the number of cattle grading choice was also tested using models with the
dependent variables specified in levels as opposed to differences from the local cash price and having futures prices as a regressor
similar to Ward’s (1990) models. The estimated impacts were essentially the same as those reported.



Botkin, C.J., B.B. Bainbridge, D.E. Kenyon, and W.D. Purcell. “Explaining Virginia Live Cattle Basis: An
Empirical Examination of the Elements Affecting Cash Prices in Local Virginia Markets.” Paper
presented at the annual meetings of the AAEA at Baton Rouge, LA, August 2, 1989.

Buccola, S.T. “An Approach to the Analysis of Feeder Cattle Price Differentials” Am. J. Agr. Econ.,
62(1980):574-580.

Faminow, M.D., and R.L. Gum. “Feeder Cattle Price Differentials in Arizona Auction Markets” West. J.
Agr. Econ., 11(1986):156-163.

Jones, R., T. Schroeder, J. Mintert, and F. Brazle. “Determinants of Cash Fed Cattle Prices: Does Quality
Matter?” Dept. Agr. Econ., Staff Paper No. 91-16, Kansas State University, January 1991.

Knop, F. “Value-Based Task Force Sets Strategies.” Drovers Journal, February 8, 1990, p. 1.

Ladd, G.W., and M.B. Martin. “Prices and Demands for Input Characteristics.” Am. J. Agr. Econ.,
58(1976):21-30.

Schroeder, T., J. Mintert, E. Brazle, and O. Grunewald. “Factors Affecting Feeder Cattle Price Differentials.”
West. J. Agr. Econ., 13(1988):71-81.

Sullivan, G.M.,and D.A. Linton. “Economic Evaluation of an Alternative Marketing System for Feeder Cattle
in Alabama.” So. J. Agr: Econ., 13(1981):85-89.

Vermedahl, L. “Review of Session 1: Structural Change: A Research Base.” In Proceedings of Structural
Change in Livestock: Causes, Implications, Alternatives. W.D. Purcell and T.J. Altizer, eds. Blacksburg,
VA: Research Institute on Livestock Pricing, 1990, pp. 24-29.

Ward, C.E. “Fed Cattle Price Discovery Impacts from Structural and Behavioral Changes in Meatpacking.”
unpublished manuscript journal contribution No. 5890, Dept. Agr. Econ., Oklahoma State University,
July 1990.

Ward, CE. “Inter-Firm Differences in Fed Cattle Prices in the Southern Plains.” Am. J. Agr. Econ.
74(1992):480-85.

Ward, C.E. Meatpacking Competition and Pricing. Blacksburg, VA: Research Institute on Livestock Pricing,
1988.

Ward, C.E. “Relationship Between Fed Cattle Market Shares and Prices Paid by Beefpackers in Localized
Markets.” West. J. Agr. Econ., 7(1982):79-86.

Ward, C.E. “Short-Period Pricing Models for Fed Cattle and Impacts of Wholesale Carcass Beef and Live
Cattle Futures Market Prices.” So. J. Agr. Econ., 13(1981):125-132.

Wohlgenant, M.K., and J.D. Mullen. “Modeling the Farm-Retail Price Spread for Beef.” West. J. Agr: Econ.,
12(1987):119-125.

162



