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Summary

This study examined the
relative importance of carcass weight,
quality grade (QG), and yield grade
(YG) for establishing beef carcass
valuein two grid-pricing systems,
without the influence of large
discounts for non-conformance. A
dataset, consisting of carcass records
for 2,000 cattle, was constructed to
closely approximate carcass weight
and grade characteristics of the U.S.
fed cattle population. Two beef
carcass-pricing grids Baquality-based
grid and ayield-based grid, simulating
actual commercial beef-pricing
systems Dwere used for the analysis.
Grid prices were computed for
individual carcasses at each of three
Choice-Select (CH-SE) spreads
($5.00, $10.00, and $20.00/cwt) and

stepwise multiple regression was used

to compare the relative importance of
weight, QG, and Y G for determining
carcass value in both pricing systems.
For both grids, carcass weight was the
single most important driver of carcass
value per head, accounting for 77 to
91% of the variation in total revenue
per head when the CH-SE spread was
$10 or lower. Asthe CH-SE spread
increased, the importance of weight as
avalue-driver decreased and that of
quality grade performance increased.
Quality grade was the second most
important driver of grid value,
accounting for about 8 to 9 times more
variation in revenue per head than Y G
when the CH-SE spread was $20.
Yield grade played aminor rolein
both pricing systems, accounting for
less than 10% of the variation in total
revenue per head.
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Introduction
Numbers of grain-finished
steers and heifers marketed by U.S.
cattle feeders, using value-based

pricing grids, have increased steadily

during the past several years.
According to asurvey of cattle feeders
in four major feeding states
(Schroeder et al., 2002), the
percentage of cattle priced using grids
increased from 16% in 1996 to 45% in
2001, and was expected to continue
growing, to approximately 62% by
2006. Survey respondents indicated
that their primary motives for
increased use of grid pricing were to
obtain premiums associated with
superior carcass quality and yield
grade performance and to gain access
to carcass data (Schroeder et al.,
2002).

Beef carcass pricing grids
typically include very large price
discounts for carcasses that do not
conform to mainstream beef
marketing specifications (usually
described as utsQ). The necessity of
avoiding GutOdiscounts when selling
cattle on a pricing grid is well
documented (Doherty et al., 1999) and
most commercial cattle feeders who
routinely sell cattle using pricing grids
have become proficient at minimizing

the production of (uts.O The



objective of this analysiswas to
examine the relative importance of
weight, quality grade, and yield grade
for establishing beef carcass value
using two different grid-pricing
systems, once the predominant
influence of large price discounts for
non- conformance has been

eliminated.

Materials and Methods

Population estimates for beef
carcass grade distributions were
derived using data obtained from the
National Summary of Meats Graded
(USDA, 20044d). Individual carcass
records for 2,000 market cattle (1,215
steers and 785 heifers), actually sold
on pricing grids between 1998 and
2004, were selected to represent the
cumulative frequencies for quality and
yield grades assigned by USDA
graders over aperiod of five years
(calendar years 1999 through 2003)
and compiled into a single dataset for
subsequent analyses. In order to
estimate market signals associated

differencesin carcass weight, QG, and

Y G without including the QhoiseO
associated with discounts for non-
conforming carcasses, carcass records
were excluded if hot weight was less
than 550 Ib or more than 999 Ib, if the
overall maturity of the carcass was B-
maturity or older, or if other defects
were noted (e.g., dark lean color,
yellow fat, etc.). The resulting dataset
consisted of records for A-maturity,
carcasses, weighing between 556 Ib
and 995 |b, with USDA quality grades
ranging from Prime (PR) to Standard
(ST) and yield grades ranging from 1
to 5. It wasrecognized that carcasses
with aquality grade of ST or yield
grades of 4 or 5 might be considered
utsOby some; however, accurate
estimation of price signal's associated
with differences in carcass grade
performance required inclusion of the
appropriate frequencies of carcasses
with quality grades of PR through ST
and yield grades of Y G-1 through Y G-
5. Proportions of steers and heifers
represented in the dataset (60.8%
steers, 39.2% heifers) were identical to
percentages of steers and heifers

reported in the National Summary of

Meats Graded for the calendar year of
2003 (USDA, 2004a).

Two beef carcass pricing
grids Ba quality-based grid and a
yield-based grid, modeled to simulate
actual commercial grid-pricing
systems Dwere used for the analysis.
Both grids consisted of the same basic
components (Table 1). Dressing
percent is an important consideration
when trading live cattle, because it
reflects carcass weight differences.
However, when cattle are marketed on
acarcass-weight basis, asis the case
for most carcass pricing grids,
dressing percent is not a component of
carcass price (Table1).

The base carcass price used
for the analysis represented the
average dressed beef price reported for
the 2003 calendar year (Available:

www.ams.usda.gov/mnreports/Im_ctl

70.txt), while the quality grade base
(60%) corresponded to the average
percentage of carcasses grading CH or
higher for calendar years 1999 through
2003. Threedifferent CH-SE spreads
were included in the analysis

(%5.00/cwt, $10.00/cwt, and



$20.00/cwt) to reflect commonly
observed variation in market
conditions.

The following values were
computed for each carcass at each of
three CH-SE spreads ($5.00, $10.00,
and $20.00/cwt) for each of the
pricing grids: 1) Net grid price per cwt
= (grid premium or discount for QG +
grid premium or discount for Y G); 2)
Baserevenue per head = ((base
carcass price per cwt/100) ! carcass
weight); 3) Y G revenue per head =
((Y G premium or discount per
cwt/100) ! carcassweight); 4) QG
revenue per head = ((QG premium or
discount per cwt/100) ! carcass
weight); 5) Total revenue per head =
(baserevenue per head + Y G revenue
per head + QG revenue per head).

Stepwise multiple regression
procedures (SAS Inst., Inc., Cary, NC)
were used to compare therelative
importance of weight, QG, and Y G for
determining carcass value in each of
the two grid-pricing systems.

Multiple regression models included
total revenue per head as the

dependent variable and carcass

weight, QG revenue per head, and YG
revenue per head as independent

variables.

Results and Discussion

Net grid prices calculated
using the quality-based and yield-
based grid-pricing systems, with CH-
SE spreads of $5, $10, or $20/cwt are
compared in Table 2. While both
grids were structured to encourage the
production of carcasses with quality
grades of CH or higher and yield
grades of 3 or better, the quality-based
grid provided much stronger
incentives for the production of
carcasses with superior overall grade
performance. Thiswas dueto the
quality-based grid® substantially
larger net premiums for carcasses with
yield grades of 1 and 2 and quality
grades of CH, Certified Angus (CAB),
and PR (Table1). The premium
structure of the quality-based grid,
with comparatively large premiums
for CAB and PR, makesit an
especialy attractive option for
marketing of black-hided cattle with

superior marbling ability.

Both grids discouraged
production of carcasses grading SE
and ST. However, theyield-based
grid provided larger yield grade
premiumsfor SE, YG-1 and 2
carcasses, which tended to compensate
for the SE quality grade discount,
particularly when the CH-SE spread
was low (Table 2). In addition,
carcasses grading ST were discounted
less severely in the yield-based pricing
system (Table 2). Collectively, these
features make the yield-based grid
dightly more GriendlyOtoward leaner
cattle types with less marbling ability
Balthough, to capture net premiums,
cattle marketed on the yield-based grid
must meet or exceed the quality grade
base.

An obscure but extremely
important price signal, evident in both
pricing systems, isreveaded in Table
2. Even though carcasses with yield
grades of 4 and 5 were heavily
discounted on both grids, the net
discounts for YG-4, CH and PR
carcasses are greatly diminished as the
CH-SE spread increases. When net

discounts for YG-4, CH and PR



carcasses arerelatively small, it
becomes attractive to feed cattle for
longer periods of time and to heavier
weightsin an effort to capture the
large quality grade premiums that
exist when the CH-SE spread is high.

Results of stepwise multiple
regression analyses, quantifying the
relative importance of weight, quality
grade and yield grade for determining
total revenue per head, are presented
in Table 3. When there are no price
discounts for Quts,Oas was the case
in this analysis, 100% of the variation
in total revenue per head is explained
by three factors Bcarcass weight, QG
revenue per head, and Y G revenue per
head (Table 3). The partial multiple
coefficients of determination (partial
R?) presented in Table 3 represent the
proportion of variation in total revenue
per head that is explained by each of
the three independent variables and
may be used to compare the relative
importance of carcass weight, yield
grade, and quality grade as predictors
of beef carcass value.

Carcass weight was the single

most important driver of carcass value

per head for both grids, accounting for
77 t0 91% of the variation in total
revenue per head when the CH-SE
spread was $10 or lower (Table 3). As
the CH-SE spread increased, the
importance of weight as avalue-
determinant decreased and carcass
grade performance became more
important, particularly for cattle priced
using the quality-based grid (Table 3).
With respect to carcass grade
performance, contributions to carcass
value were nearly balanced between
quality grade and yield grade when the
CH-SE spread was $5. However, as
the CH-SE spread increased, quality
grade became a much more important
driver of carcass value compared with
yield grade. For example, when the
CH-SE spread was $20, quality grade
performance accounted for about eight
to nine times more variation in
revenue per head than did yield grade
performance (Table 3). Dueto the
relatively small premiums offered for
YG-1and YG-2 carcasses, yield grade
played a comparatively minor rolein

both pricing systems, accounting for

less than 10% of the variation in total
revenue per head (Table 3).

Results summarized in
Tables 2 and 3 demonstrate that the
two grid-pricing systems evaluated in
this study provide cattle producers
with relatively strong incentives to
increase carcass weight and improve
quality grade performance under most
market conditions Bprovided that the
cost of producing additional weight is
less than the increase in revenue
resulting from production of heavier
(and perhaps higher quality grading)
carcasses. Moreover, pricing datain
Table 2 suggest that when the CH-SE
spread is high, net discountsfor Y G-4
CH and PR carcasses become small
enough that cattle feeders may be
encouraged to overfeed cattle,
producing higher numbers of Y G-4
carcasses as they attempt to Geed
quality grade performance into the
cattle.O Over time, these pricing
signals would be expected to result in
heavier carcass weights (up to the
maximum weight allowed without

discount) and could also lead to



increased production of YG-4
carcasses.

Itis noteworthy, that
observed changes in beef carcass
characteristics in the U.S. fed beef
supply over the past several years
have been congruent with anticipated
changes described above. For
example, from 1994 to 2003, mean
carcass weights for both steers and
heifers increased at an average rate of
approximately 4 to 6 Ib per year
(USDA, 2004b). In addition, the
combined percentage of YG-4 and 5
carcasses hasrisen steadily in recent
years, from an all-time low of 1.3%in
1997 to 5.6% in 2003 (USDA, 20043).
Interestingly, the combined percentage
of CH and PR carcasses remained
relatively steady (ranging from ahigh
of 63% to alow of 60%) between
1997 and 2003 (USDA, 20044),
despite the fact that cattle were being

marketed at heavier, fatter endpoints.

Implications
When discounts for non-
conforming carcasses are avoided,

beef carcass grid prices, expressed on

aper head basis, are determined by
three factors B carcass weight, quality
grade performance, and yield grade
performance. Of these three factors,
carcass weight currently isthe single
most important driver of differencesin
beef carcass value per head. In
today® beef carcass market, quality
grade is more important than yield
grade as a value-determinant,
especialy when the CH-SE spread is
high. Current grid-price signals
reward the production of cattle with
heavy carcass weights and high
quality grades and, when quality grade
premiums are high, may encourage
overfeeding of cattle, resulting in the
production of excessive numbers of

Y G-4 carcasses. Premiums for YG-1
and Y G-2 carcasses currently are not
large enough to encourage production
of high-cutability beef carcasses,
except when the CH-SE spread isvery

low.
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Table 1. Description of two beef carcass pricing-grids used for the analysis.

Grid Component

Quality-based grid

Yield-based grid

Base carcass price, $/cwt
Quality grade base
CH-SE spread (variable), $/cwt
Premiums and discounts, $/cwt:
Prime (PR)
Certified Angus (CAB)
Choice (CH)
Select (SE)
Standard (ST)
Yield grade 1 (YG-1)

Yield grade 2 (YG-2)
Yield grade 3 (YG-3)

Yield grade 4 (Y G-4)
Yield grade 5 (Y G-5)

$131.40
60% CH & higher
$5.00, $10.00, or $20.00

$8.00 above CH

$5.00 above CH

Premium = 0.4 * CH-SE spread
Discount = 0.6 * CH-SE spread
$20.00 below SE

$5.00 above YG-3 if CH or higher
$1.00 above YG-3if SE

$3.00 above YG-3 if CH or PR
$0.50 above YG-3 if SE

Par

$15.00 below Y G-3

$25.00 below Y G-3

$131.40
60% CH & higher
$5.00, $10.00, or $20.00

$6.00 above CH

$1.00 above CH

Premium = 0.4 * CH-SE spread
Discount = 0.6 * CH-SE spread
$10.00 below SE

$4.00 above YG-3 if SE or higher

$1.50 above YG-3 if SE or higher

Par
$15.00 below YG-3
$20.00 below Y G-3

Table 2. Net premiums and discounts calculated using two grid-pricing systems at three different Choice-Select

spreads.
Quality-based grid Yield-based grid
Choice-Select spread, $/cwt Choice-Select spread, $/cwt
USDA grade $5.00 $10.00 $20.00 $5.00 $10.00 $20.00
Premium or discount?, $/cwt Premium or discount?, $/cwt

PrimeYG-1 $15.00 $17.00 $21.00 $12.00 $14.00 $18.00
PrimeYG-2 $13.00 $15.00 $19.00 $9.50 $11.50 $15.50
PrimeYG-3 $10.00 $12.00 $16.00 $8.00 $10.00 $14.00
Prime Y G-4 ($5.00) ($3.00) $1.00 ($7.00) ($5.00) ($1.00)
Prime Y G-5 ($15.00)  ($13.00) ($9.00) ($12.00)  ($10.00) ($6.00)
CABYG-1 $12.00 $14.00 $18.00 $7.00 $9.00 $13.00
CABYG-2 $10.00 $12.00 $16.00 $4.50 $6.50 $10.50
CABYG-3 $7.00 $9.00 $13.00 $3.00 $5.00 $9.00
Choice YG-1 $7.00 $9.00 $13.00 $6.00 $8.00 $12.00
Choice YG-2 $5.00 $7.00 $11.00 $3.50 $5.50 $9.50
Choice YG-3 $2.00 $4.00 $8.00 $2.00 $4.00 $8.00
Choice YG-4 ($13.00)  ($11.00) ($7.00) ($13.00)  ($11.00) ($7.00)
Choice YG-5 ($23.00)  ($21.00)  ($17.00) ($18.00)  ($16.00)  ($12.00)
Select YG-1 ($2.00) ($5.00) ($11.00) $1.00 ($2.00) ($8.00)
Select YG-2 ($2.50) ($5.50) ($11.50) ($1.50) ($4.50) ($10.50)
Select YG-3 ($3.00) ($6.00) ($12.00) ($3.00) ($6.00) ($12.00)
Select YG-4 ($18.00)  ($21.00)  ($27.00) ($18.00)  ($21.00)  ($27.00)
Select YG-5 ($28.00)  ($31.00)  ($37.00) ($23.00)  ($26.00)  ($32.00)
Standard ($23.00)  ($26.00)  ($32.00) ($13.00)  ($16.00)  ($22.00)

@Premiums are presented without parentheses, whereas discounts are presented within parentheses.



Table 3. Results from stepwise multiple regression analyses® comparing the relative importance of carcass weight,
quality grade, and yield grade as predictors of total revenue per head for the test-population (n = 2000).

Quality-based grid Yield-based grid
Choice-Select spread, $ /cwt Choice-Select spread, $/cwt
Independent variable $5.00 $10.00 $20.00 $5.00 $10.00 $20.00
Carcass weight 85.63 76.84 56.22 91.13 83.73 62.50
QG revenue per head 7.88 17.37 38.58 4.38 10.73 33.40
Y G revenue per head 6.49 5.79 4.20 4.49 5.54 411

aTabular values are partial multiple coefficients of determination (partial R?! 100).



