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ABSTRACT:  The incorporation of Expected Progeny Differences (EPD) as a management tool has become an essential component of the selection of sires in commercial cow/calf operations.  However, EPD’s for many traits have limited economic importance, particularly for certain marketing alternatives.  The development of a economic EPD model combining growth and performance traits with current marketing opportunities would enable producers to directly compare sires in terms of plus or minus dollars.  To accomplish this a Microsoft Excel spreadsheet was constructed to convert current EPD values for weaning weight, yearling weight, carcass weight and grid carcass traits into Dollar values based on current market conditions.  Genetic data were collected from the Angus Sire Summary.  Current market conditions were determined through Cattle-Fax and USDA reports.  Weaning value, yearling value and carcass EPD’s were determined by multiplying weaning weight, yearling weight and carcass weight EPD’s by the respective dollar value reported for their respective weights.  Grid price value was determined by combining the relative change in quality grade value and yield grade value, and adding those changes to the basis reported by the USDA.  Quality grade value was estimated by multiplying the marbling EPD by the marginal value change based on the current Choice-Select spread.  Yield grade value was estimated by multiplying the marginal value of Yield by the change in yield grade based on backfat, ribeye area and carcass weight EPD’s.  The economic EPD’s are to used to estimate the increased value of offspring from different bulls for various marketing alternatives.  These EPD values are to be used in the same manner as the already established EPD values, for comparison only; they are not a prediction of increased revenue to the producer.  This new evaluation method may bring added value to the marketing of sires as well as to the potential purchaser.
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Introduction

The development and use of Expected Progeny Differences (EPD's) has provided an additional tool for the commercial producer to quantitatively evaluate the genetic potential a herd sire may express in a herd.  The use of EPD's makes the prediction of performance of animals and increasing yields much easier and more accurate for the producer.

Given adequate data, animal breeders are able to calculate EPD’s for virtually any trait using Best Linear Unbiased Prediction procedures.  This technique incorporates all information on individual performance, performance of progeny, performance of relatives, level of production or competition within a herd (contemporary group), the influence the dam has on mating, and genetic trends for the breed (Pollack, 1990), and uses this data in regression equations and algorithms to generate the EPD for a given trait (Rodriguez-Almeida et al., 1997).  

EPD's are calculated on a variety of traits including birth weight, weaning weight, yearling weight, maternal milking ability, carcass weight, marbling, ribeye area, fat thickness, percent retail product, and scrotal circumference (How to Read The Report, 1998; Nunez-Dominguez et al., 1993).  This EPD estimation of how an animal or its progeny is going to perform, based on past data from individuals and relatives, provides a relatively accurate indication of the performance ability of an animal. These trait estimations are to be used to compare individuals with one another in an effort to estimate how much one individual will increase the performance of a herd (Kasari and Turner, 1998).  

However there are presently no EPD's in the beef industry that attempt to predict the economic value of a potential parent.

The objective of this project was to construct and validate a model that will compute economic EPDs for various marketing scenarios in the beef industry.  An economically based prediction of a sire’s performance ability will then be compared with the EPD’s of other sires.  This economically based value will allow the producer to take into account how much more potential value, in dollars, may be captured by choosing a particular sire.  This estimation of potential net return would be based on different production and marketing scenarios, making this management tool applicable for all producers.

The model will take into account production factors and use sire (EPD’s) to compute a net worth in dollars ($) of a sire.  The computed economic value is to be used in the same manner as the currently established EPD’s, for comparison only; they are not a prediction of increased revenue to the producer. This estimate will provide a dollar and cents comparison the producer can use to evaluate potential sires, and assist in the budgeting and financial planning of their operation.

 
The predicted value will also be generated for all possible stages of marketing; selling at weaning, yearling, on-the-rail (carcass based), or on a grid pricing structure.  Such an indicator would allow commercial producers to better compare costs of production to possible marketing strategies.

Materials and Methods

The model was constructed in Microsoft Excel making use of the software’s capabilities for formulation to compile the current EPD data and market conditions into an economic evaluation.  Genetic data were collected from bulls selected at random from the 1999 Angus Sire Summary.  EPD values for weaning weight, yearling weight, carcass weight, fat thickness, marbling and rib eye area were collected and entered.

The current live animal and carcass market price information was gathered from Cattle-Fax.  For value-based marketing calculations, the US premium and discounts pricing schedule for the week of interest was used.

To determine the value of each pound of live weight at weaning, live weight values at weaning ($/cwt) were regressed against the weights for live cattle to arrive at a marginal value of live cattle at weaning weights using a logarithmic equation.  The dollar EPD for weaning was determined by multiplying the weaning weight EPD for each bull by the marginal value of weaning weight.

Live cattle (fed) dollar EPD was determined by multiplying the yearling EPD by the current live cattle value.  Although it is recognized that yearling EPD underestimates true slaughter weight, it is the best prediction of slaughter weight.  Differences between yearling weight and slaughter weight are assumed to be consistent between animals, and therefore yearling weight is sufficient to provide an estimate of slaughter weight for live weight value.

Carcass value was determined by adding a bull's carcass weight EPD to the breed average for Angus carcass weight (346 kg; American Angus Association, 1999), and multiplying this sum by the value of carcass beef as reported by Cattle-Fax. 

The grid pricing value was completed in two stages: (1) determine the change in quality grade predicted by marbling EPD, and (2) estimate the change in yield grade as indicated by ribeye area, backfat thickness and carcass weight.  The value of quality grade change was determined by calculating the marginal value of each increase in marbling.  This marginal value was established by regressing the Choice-select spread against the relative difference in marbling between cattle grading Choice and Select using a straight-line equation.  The Choice-select spread was used for this determination due to (1) ease in availability, (2) the large percentage of cattle grading Choice or Select, and (3) the assumption that the Choice-select spread represents a broad value base for such value determination.  The quality grading scale was set to a 3-10 ranking with 3 being standard and 10 being a prime (Crouch, 1999).  The bulls predicted quality grade was based on his marbling EPD and the 10-point scale.  The Choice-select spread used in the model is reported by USDA on a weekly basis and represents the national average for grid pricing marketing schedules across the country.  For yield grade, the marginal value of yield grade change was estimated by regressing the value of changing from one grade to another against the yield grade scale.  This value was then multiplied by the bulls estimated yield grade change to the breed average carcass. The bulls average yield grade was calculated using his EPD values back fat, rib eye area and carcass weight.  These values were put into the yield grade equation and a value for the sire computed.  This value was then added to the breed average yield grade to determine the potential change.

The estimated grid EPD was then the sum of the estimated quality and yield grade value changes.  The grid pricing was then set up based on these unit changes in grading, showing all possible price areas of the grid.  

Results and Discussion

A model estimating the economic value of EPD's for Angus sires under various marketing alternatives was developed and tested.  Behavior analysis indicates a wide range in economic value for different sires in the Angus breed.  This variation in value justifies the need for such a tool to make marketing decisions.  For demonstration purposes, economic EPD's were generated and reported for 3 example bulls. The EPD's for weaning, yearling and carcass weights are listed in Table 1, along with the calculated EPD value for each sire sold at the various times.  Table 2 lists the marginal value of marbling, fat thickness, ribeye area and carcass weight for Choice-select spreads of $5 and $15.  Finally, tables 3 and 4 list the grid pricing value EPD for each of the 3 bulls, based on their marbling, fat thickness, ribeye area and carcass weight.  The values are based on Choice-select spreads of $5 (table 3) and $15 (table 4).  

The economic advantage for each sire is represented for each stage of marketing.  The model also enables the user to input the size of the cowherd to project a total value recovered from using a particular sire.  This value will provide the basis to determine the extra value a sire should be worth in a herd.

These values are based on market conditions alone; no production factors such as feed costs and management are considered.  Therefore, caution must be taken to ensure that economic EPD's are interpreted as potential revenue not necessarily profitability. However the values figured are valid for considering the market as the only variable.  Further variables could be figured to this model bringing the final values to a more accurate estimation of potential increased revenue.

The marketing information that is the base variable for the economic EPD value must be updated manually.  This causes potential for inaccuracies due to data input errors. Using old market data may either show a false advantage or disadvantage.  

The model could be improved upon to take on further variables such as increased feed intake, for the increased gain of the animals, increased dystocia rates c

Correlated to the increase in size of the animals as well as other production factors.  These possible improvements would act as an editing tool to the current value figured.  

However if the values figured for the economic EPD are used in the same manner as the currently reported EPD values.   They are meant for comparison only between animals of the same breed, for a given trait.  This tool will allow the producer to look at sires in a more economic perspective.
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Table 1.

Bull
Weaning
Slaughter
Carcass


EPD
$/

animal
EPD
$/

animal
EPD
$/

animal

A
+48
$45.16
+84
$53.37
+13
$15.33

B
+28
$26.34
+65
$41.30
+22
$25.95

C
+31
$29.16
+59
$37.48
+7
$8.26

Table 2.

Trait
Value per unit change


$5/cwt Choice-select spread
$15/cwt Choice-select spread

Marbling
$2.50
$7.50

Yield Grade
$1.50
$1.50

Table 3.

Bull
Mb
FT
REA
CW
Grid


EPD
EPD
EPD
EPD
$/cwt

A
+.19
+.04
+.20
+13
$.50

B
+.13
+.03
+.23
+.22
$.35

C
+.07
   0
+.36
+7
$.46

Mb = marbling

FT = fat thickness

REA = ribeye area

CW = carcass weight

Table 4.

Bull
Mb
FT
REA
CW
Grid


EPD
EPD
EPD
EPD
$/cwt

A
+.19
+.04
+.20
+13
$1.45

B
+.13
+.03
+.23
+.22
$1.00

C
+.07
0.00
+.36
+7
$.81

