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Abstract: Beef carcasses, carcass premiums, carcass discounts, and grain prices are smulated.
Random carcasses are priced according to random sets of market conditions defining a
digtribution of tota and net revenues. Sengtivity andysisis performed to determine the totd
effect on revenue and net revenue of managing any of the interrdlated carcasstraits.
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I ntroduction
Consumer demand for beef has obvioudy declined dramaticaly over the past few decades

(Purcdl). Numerous factors have contributed to this decline. Theseinclude the rdatively high
price of beef compared to other meat substitutes (Schroeder, Mintert, and Brester) aswell as
consumer dissatisfaction regarding issues such as congstency, convenience, and hedlth concerns
(Lamb and Beshear). Many livestock andysts suggest that the beef industry can combet this
decline by being more consumer driven and sending market sgnas to producers that encourage
producing uniform, quality beef. Thisinvolves dtering the method by which fed cattle are
marketed from a traditional system that concentrates on average live weight” to a value-based
system that rewards individual carcasses for desirable traits and pendizes them for unfavorable
traits. In generd this sysem is commonly referred to as grid pricing, in reference to agrid of
premiums and discounts that a packer usesto reward or pendize a base carcass price, based on
traits such as quality grade, yield grade, and carcass weight. Usudly, a carcasswill receive
pendlties for receiving a quality grade below choice, having a carcass weight outside the 600 to
900 pound range, or receiving ayield grade of more than 3. On the other hand a carcass
receiving a qudity grade of Prime or ayield grade below 3 will usually receive a premium.?
Grid pricing should, over time encourage producers to provide consstent quality fed cattle and
eventualy make them better off for doing so.

The beef indudtry is historicaly reluctant to change and changing in regard to the issue of
vaue-based marketing has been no exception. Even though grid pricing systems have beenin
place for around twenty years, less than haf the fed cattle in the United States are marketed on a

grid (GIPSA). However, this percentage has been increasing, indicating an increasing avareness

L A pen of cattleis often sold based on the average live weight of the pen. Thisignoresindividual animal
characteristics.

2 Pricing grids vary acrossindividual packers and are often adjusted according a particular market niche, such as
lean beef.



to quality issues regarding beef. Thereis aso an increasing need for economic research that
identifies the benefits and limitations of vaue-based marketing as well as seeking to highlight
why producers are dow to adopt this marketing Strategy. Thisis evident in the recent research
that has addressed these very issues (e.g., Fausti, Feuz, and Wagner). One common element
referred to in such sudiesis the variability of revenue (or net revenue) when marketing fed cattle
inagrid pricing environment (Anderson and Zeuli, Schroeder and Graff). Thisrisk and the
inability of producersto fully identify and comprehend it islikely alarge obstacle to the adoption
of grid pricing by more beef producers. This sudy will attempt to model the variability of
expected revenue when marketing cattle on agrid.

In generd, this study will provide a representation of the distribution of expected
revenues a producer will likely face when deciding whether to market fed cattleon agrid. This
will ad in the decison-making process of producers by clarifying the marketing risk associated
with grid pricing of fed caitle. This distribution of expected revenue will obvioudy be somewhat
specific to the data used to parameterizeit. However, the distribution will offer much
information that should be applicable across many categories of producers. Furthermore,
sengtivity andysswill be used to address this specificity as well as meeting the specific god of
this study, which isto identify the effects of the variability of specific carcasstraits on variability
of carcass revenue.

To achieve the aforementioned godls, a brief review of past research in the area of vaue-
based marketing of fed cettleis needed. Thisreview will be presented in the following section.
Then the methods involved in smulating expected revenue offered dong with a description of
the data used in this study. Following this, the results of the smulation and subsequent

sengtivity andysswill be presented with condusions following.



Background
As ameans of meeting the changing desires of consumers, the beef industry has, at least to some

degree, adtered both the production and marketing of its products. The latter has been the topic
of agrowing body of agricultural economic research. Specifically, numerous studies have
examined vaue-based marketing of fed cattle and compared it to traditiona marketing methods,
such as average live weight sales (e.g., Feuz, Fausti and Wagner, Feuz, Ward and Leg). As
mentioned earlier, acommon area of interest in many grid pricing sudiesis the variability
around expected revenues.

It is generdly agreed upon in economic literature that grid pricing does increase revenue
risk in many indances. As mentioned in footnote one, average pricing ignores individud anima
characteristics. Schroeder and Graff state that in these Situations, high-quality cettle often
subsidize lower-qudity catle. However, when animds are examined individudly in avaue-
based environment, pricing accuracy increases along with price variability (Ward, Feuz, and
Schroeder). Explaining this varigbility in terms of what factors cause or enhance it isafirst step
in developing better decision-making criteriafor livestock producersto evauate live sde versus
vaue-based carcass sae of their product. Past studies have indicated that grid revenue
variability is primarily determined by carcass weight (Greer and Trapp) and that quality and
yield grade are relevant but noticesbly less important (Feuz, Fausti, and Wagner).

Thisstudy will highlight the effects of each of these characterigtics on revenue variability
using basc sengtivity andyss on smulated carcass data. In the following section the data
needed to parameterize such asmulation will be discussed. A brief description of the

methodology and computer programming used to complete the smulation will accompany.



Data and Methods
Saughter datafor 2092 carcasses were provided by the Montana Stock Growers Cooperétive.

The fed cattle were from afew ranches and were marketed across two yearsin pens of varying
gzes. These dataincluded carcass weight, qudity grade (Defined numericdly in thisstudy as 0

= Less than Standard 1=Standard, 2=Select, 3=Choice, 4=Prime) 3, and yield grade. These three
carcass traits were of particular interest since they are present and critica in amost any grid used
to price carcasses. The data were aggregated across time, producers, and sex of the cattle. This
was done in the interest of Smulating adigtribution of carcass traits and resulting expected

revenue for any given animal. Thisisasomewnhat different goproach than many sudies, which

opt to smulate and/or andyze practica marketing strategies acrosstime. Descriptive Statistics of
the data are presented in Table 1. The datawere used adong with the correlaion coefficientsin
Table 2 to parameterize a ssimulation of beef carcasses.

The @Risk package, which runsin a Microsoft Excd environment, is an incressingly
popular and very powerful smulation tool and was used to conduct the carcass smulation in this
sudy. The Best Fit feature of @Risk was used to define the distributions of yield grade and
carcass weight. These were identified as gpproximately norma and parameterized by their
respective means and standard deviations. The smple proportions present of each quaity grade
in the data defined quality grade as a discreet random variable. For example, in smulations
based upon dl data, there was a 1.3% chance of selecting Prime, 46.4% chance of sdlection
Choice, 47.8% chance of choosing Sdlect, a 3.9% chance of choosing Standard and 4.5% chance
of seecting agrade of less than Standard. With this base of data and the smulation framework,

useful experiments andysis can be conducted.

3 Commercial, Cutters, Canners, and Heiferettes were put into the same group defined as less than Stnadard. No
Roll carcasses were deemed Standard.



Two smulations were initidly performed. The first was parameterized by al data, the
second using only the data for carcasses grading Choice or better. Thisis should offer an
example, if somewhat extreme, of the effects of being able to control the percentage of cattle that
would receive no pendty for quality grade (i.e., receive agrade of Choice or Prime) on revenue
and revenue variability. Quality grade, yield grade and carcass weight were treated as correlated
random variables usng the satiticsin Tables 1 and 2. Introducing the correlaions from the
carcass data will ensure that redlistic carcasses are smulated. , 5000 carcasses were Smul ated.
Descriptive statistics of these carcasses are shown in Table 3 with correlation coefficients of the
carcass traits being presented in Table 4. These carcasses were subsequently priced based on the
gridin Table 5. Thisgrid is adapted from the USDA National Weekly Direct Saughter Cattle
Premiums and Discountsfor an arbitrary week (November 26, 2001). These premiums and
discounts were added to a base price of $109.02 per cwt. This value was chosen, asit wasthe
weekly average boxed beef cutout vaue for 750 to 900 pound Choice carcasses, as reported by
the USDA for the same date. Base price may vary from one packer to another. However, boxed
beef cutout value is used as a base by some packers (Schroeder et. d.) and has been used as such
in other grid pricing smulations (e.g., Anderson and Zeuli, Greer and Trapp). These values were
held congtant across dl smulations so asto isolate the effects of the changes in the variability of
carcass traits on revenue vaiahility.

Three more smulations were performed. The purpose of these smulations was used to
conduct sengitivity analyss regarding the variahility of carcasstraits. Each smulation was
parameterized by data from dl carcasses with one exception. The variability (i.e., sandard
devidion) of one carcasstrait was reduced. In the case of yield grade and carcass weight these

gtandard deviations were smply multiplied by 0.85. The variahility of quality grade was reduced



by moving the probability of choosing aless than Standard carcass to the probability of choosing
ether a Sdect or Choice carcass. This effectively narrows the distribution and has avery smilar
effect on the stlandard deviation of quality grade to multiplying by 0.85. Carcasses from these

three smulations were then priced as described above.

Results and Discussion
The descriptive Satigtics of the revenues resulting from the smulated carcasses, in terms of
dollars per carcass, are presented in Table 6. The descriptive statistics of the underlying
premiums and discounts are shown in Table 7. 1t is evident that modifying the parameters of the
amulation indeed affects both the expected level and variability of revenue. In the case of the
Choice or better smulation compared to the smulation based on dl carcasses, the differences are
very pronounced, as would be expected. Mean revenue per carcass increases by about $39.98
while standard deviation declines by over $5.00 per carcass. It isaso important to note the
median in thiscase. It increases by over $40.00 on aper carcass basis. Thisindicatesthat a
producer would now expect half of the carcass revenues to be above $897.90 compared to
$855.98 for the initid case. While this comparison may not be particularly practicd, it
highlights the potentid gains in both expected revenue and risk management from learning to
produce high-quality, uniform cettle.

The sengtivity analyss directed at the variability of carcasstraits offers further insghts
into the benefits of producing carcasses of a more predictable qudity. Reducing the variability
of any of the three given carcass traits postively affects revenue in two ways. The mean levd is
increased and the variability around the mean decreases. Yield grade produces the least drastic

effect on mean and standard deviation of revenue. Thisis quite understandable consdering the



grid used in thisstudy. Premiums are given for low (specifically, less than 3) yidd grades.
Sinceyidd grade is defined as anormad random variable with near 2.5, much of the potertid for
premiums liesin the lft tall of the digtribution. Reducing varigbility will reduce some of this
potentia for premiums.

The same can be said for quality grade, which offers the greatest increase in mean
revenue of the three changes to variability. It isimportant to note how the variagbility of qudity
grade was dtered. The potentia for Prime carcasseswas not at al reduced. Rather potentia for
discounts due to low quality grades was removed. Thisis areasonable procedure since one
would expect management efforts to move in the direction of congstently redizing higher
quality grades rather than atighter distribution of quality grades about the mean. However, this
makes it difficult to compare the effects of changing qudity grade variability to changes
variaility of other traitsin this sudy.

Reducing the variability of carcass weight resulted in the greatest decrease in variahility
of revenue. Thisisvery reasonable if, once again, the nature of the grid is consdered. No
premiums are available for quality grade; rather discounts are present for high or low weights.

Therefore tightening the ditribution of carcass weights can only reduce downside risk.

Conclusonsand Implicationsfor Further Research

Carcasses were smulated in away that should provide a reasonable picture of expected
revenue per carcass for any random anima given the underlying data and rdevant premiums and
discounts. It is obvious from the smulations and subsequent pricing of the carcasses that the
ability of amanager to contral the carcasstraits of his or her cattle are paramount to managing

the revenue risk associated with marketing cattle on agrid. Reducing the variability of quality



grade, yield grade, or carcass weight enhances expected revenue and reduces the risk around it.
Sengtivity andyssindicatesthat yied grade is the least important characteridtic, in terms of
managing revenue risk. Both qudity grade and yield grade risk are important to carcass revenue
vaiahility. Given the procedure used to ater quality grade, outlined in the previous section, it is
likely thet further anadlys's usng the data in this study would support exigting literature thet cites
carcass weight as the most important factor influencing revenue varidbility.

Meaningful research is needed in the area of vaue-based beef marketing. Specifically, in
the area of how management can be used to overcome the obstacles keeping beef producers from
adopting this marketing method. While many factors such as subjective carcass grading, packing
plant costs that must be passed on either upstream or downstream, and normal volatility of
livestock prices are outside the control of these managers, many other important factors are not.
If the reductions in variability of revenue or the enhancement of expected revenue from some
improvement in the quality of carcasses produced (e.g., consstent carcass weights) can be
quantified by economic research, managers can begin to understand how much time and capita
should be invested in moving toward these improvements. As noted earlier, much research has
aready been directed at thisareaand it will likely continue.

This study represents abasic first step toward aiding producers in these marketing
decisons by utilizing exiging datato smulate what revenue arandom will generate when sold
onagrid. Furthermore the variability around this expected vaue is reasonably defined.
Sengtivity andyssindicates that the areas achieving congstent carcass weight and producing
Choice carcasses warrant the mogt attention if it isthe god of a manager to successfully utilized

vaue based marketing.
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Table 1. Descriptive Statistics of Carcass Data

Mean St. Dev CV. Min Max
Entire Data Set
Quality Grade! 2.450 0.618 25.20% 0.000 4.000
Yield Grade 2.441 0.677 27.71%  -0.055 5.000
Carcass Weight 818431 73.681 9.00% 482 1053
Choice and Better Carcasses
Quiality Grade' 3.025 0.161 5.30% 3.000 4.000
Yield Grade 2.652 0.632 23.85% 1.000 5.000
Carcass Weight 815.751  75.393 9.24% 482 1053

1. Quadlity grade was defined numerically as: Prime = 4, Choice = 3, Select = 2, Standard = 1,
Lessthan Standard = 0.

Table2. Corredation Coefficientsfor Carcass Traits

Quality Grade Yield Grade Carcass Weight

Entire Data Set

Quality Grade 1

Yield Grade 0.328 1

Carcass Weight -0.001 0.066 1
Choice and Better Carcasses

Quality Grade 1

Yield Grade 0.104 1

Carcass Weight 0.001 0.028 1

1. Quality grade was defined numerically as: Prime =4, Choice = 3, Select = 2, Standard = 1,
Lessthan Standard = 0.

Table 3. Descriptive Statistics of Simulated Car cass Data

Mean St. Dev CV. Min Max
Based Upon Entire Data Set
Quality Grade* 2.450 0.618 25.22%  0.000 4.000
Yield Grade 2.441 0.678 27.76%  -0.024 5.885
Carcass Weight 818.463 73.844 9.02% 516.333 1210.154
Based Upon Choice and Better Carcasses
Quadlity Grade! 3.027 0.161 5.32% 3.000 4.000
Yield Grade 2.651 0.634 2391%  0.010 6.138
Carcass Weight 815.786  75.530 9.26%  539.316 1205.954

1. Quality grade was defined numerically as: Prime = 4, Choice = 3, Select = 2, Standard = 1,
Lessthan Standard = 0.



Table4. Corrdation Coefficients of Carcass Traitsfor Simulated Carcasses Traits
Quality Grade Yied Grade Carcass Weight

Based Upon Entire Data Set

Quadlity Grade 1

Yield Grade 0.294 1

Carcass Weight 0.001 0.069 1
Based Upon Choice and Better Carcasses

Quality Grade 1

Yield Grade 0.034 1

Carcass Weight 0.015 0.040 1

1. Quadlity grade was defined numerically as: Prime = 4, Choice = 3, Select = 2, Standard = 1,
L essthan Standard = 0.

Table5. CarcassPremium and Discounts (in dollars per cwt)

PremiunvDiscount
Quality Grade
Prime 4.79
Choice 0.00
Select -8.75
Standard -17.38
Yield Grade
1-2 2.17
2-25 1.21
25-3 0.96
3-35 -0.08
35-4 -0.08
4-5 -12.42
>5 -18.25
Carcass Weight
400 — 500 Ibs. -22.27
500 — 550 Ibs. -13.08
550 — 600 Ibs. -2.31
600 — 900 |bs. 0.00
900 — 950 Ibs. -1.25
950 — 1000 |bs. -9.71
>1000 |bs. -17.60

Source: USDA National Weekly Summary of Carcass Premiums and Discounts, November 26, 2001
Note: Premiums and Discounts were added to a base price taken from the USDA boxed beef cutout val ue of
$109.02 / cwt for the same week.



Table6. Smulated Carcass Revenues (in Dollars Per Head) Parameterized by Various Combinations of Carcass Data

Entire Choice or Better Reduced Reduced Reduced
Data Set Carcasses QG Variahility YG Variability CW Vaiability

Mean 852.64 892.51 876.82 857.70 859.48
St. Dev 81.85 76.47 77.58 80.90 73.99
C.V. 9.60% 8.57% 8.85% 9.43% 8.61%
Median 855.98 897.90 880.34 859.99 860.95
Min 558.95 523.95 510.74 527.37 526.69
Max 1038.47 1114.06 1054.27 1133.61 1062.47

Note: QG = Quadlity Grade, YG = Yield Grade, CW = Carcass Weight



Table 7. Carcass Premiumg/Discounts (in Dollars Per cwt) Based Upon Various Combinations of Car cass Data

Entire Choice or Better Reduced Reduced Reduced

Data Set Carcasses QG Variahility YG Variability CW Vaiability
QG PremiumyDiscount
Mean -4.81 0.12 -2.38 -4.81 -4.81
St. Dev 5.14 0.77 4.00 5.14 5.14
Median -8.75 0.00 0 -8.75 -8.75
Min -17.38 0.00 -8.75 -17.38 -17.38
Max 4,79 4.79 4.79 4,79 479
YG PremiunmyDiscount
Mean 1.15 0.91 1.15 1.23 1.15
St. Dev 1.53 1.82 1.53 0.97 1.53
Median 1.21 0.96 1.21 1.21 1.21
Min -18.25 -18.25 -18.25 -18.25 -18.25
Max 2.17 2.17 2.17 2.17 2.17
CW PremiunvDiscount
Mean -0.54 -0.55 -0.54 -0.54 -0.29
St. Dev 2.22 2.24 2.22 2.22 1.47
Median 0 0 0 0 0
Min -17.6 -17.6 -17.6 -17.6 -17.6
Max 0 0 0 0 0

Note: QG = Quadlity Grade, YG = Yield Grade, CW = Carcass Weight



